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Preface 

1. Introduction 

The present wOrk resultet from a similar one for Mesoamerica. 1 Various computer programs have been 

written to consider astronomical tables in Maya manuscripts and chronological problems. As the problems are of 

interest for other'regions, tbo, the programs have been written in such a general version as to use them for any given 

place on earth and any interval of time (hetwee~ 3500 B.C. and 2500 A.D.). Of course, the reliability .of computa

tion decreases going back in time. 

The programs have been written in FORTRAN IV and have been run on a system IBM 360/75 or 380/ 

65 respectively. The following programs have been written 

1. program to compute all solar eclipses visible at a given place during ,a given interval of time with a 

subroutine to compute the zones of centrality for eclipses larger than a given magnitude at the .place 
given, around the place given 

2. program to compute alf lunar eclipses at\a givfill place during a given interval of time 

3. program to compute the points of beginning and end respectively for the centrality zones of those solar 
eclipses which are near sunrise and sunset at the place given. 

The maps and curves of the central zone were drawn by E.H. Mickler. 

2. Methods, 

Regarding the special purpose, namely to compute a large number of eclipses to solve historical pro};,lems, 

the highest precision possible for computation has not been chosen. This would merely have been of insignificant 

importance, but would have demanded a .. much larger amount in storage and computing time. Therefore a method 

has been chosen.already used by Oppolzer to compute his Canon 1), 2). Improved basic values have.been used 

chosing !hose of Schoch 3) with-a correction m~de by Neugebauer 4) .. By that the. secular accelerations have been 

considered. 

The authors cited used eclipse cycles of 10572 days. For corrections sometimes another cycle (Saros) of 

.6585 days has been inserted. 

To compute t)ie parameters of a single eclipse the method described in the introduction of Oppolzer's 

Canon has been used. ' 

1 M~Kudlek, G. Zimmermann, Finsternisse in Mesoamerika und die
0

Dresdner Maya-Handschrift. 
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·3, Description of Tables and Maps 

3.1 Tables of solar" eclipses 

For the following important places in the Near East solar eclipses have been computed (abbreviations 

in parenthesis): 

Pe~sepolis (P), Babylon (B), Ninive (N), Hattusa (H), Jerusalem (J), Memphi~ (M), Thebes (T). 

_ Besides these places there have been computed solar eclipses also for Mari (about the center of the re

gion), Susa, and Bahrain (Dilmun). These places, however, are not listed in the tables. They only have been used 

for completion of the maps. 

The meaning of the symbols used in the tables are the following: 

CM, CY, CD date of eclipse in Christian years, months, and days where the Julian Calendar is used including 

a year O (• 1 B.C.); negative years correspond to the usual years plus 1, i.e., -1356 •. 1357 B.C. 

The positiv~ years remain unchanged. 

JDN time of.true conjunction of moon (new moon) in Julian days and fractional parts of these. 

L 

The Julian day number is a CO]!nting of days, elapsed from Jan l, 4713 B.C. 12h GMT (Green

wich Mean Time), i.e., March l, 1971, 18h GMT a 2441012.2.5. This counting of time is very 

useful in conversions of differe~t calendars. 

solar length at true conjunction (in °). 

P distance of Moon from the ascending node at true conjunction (in °). 

PMA maximal magnitude of solar eclipse. 

As the apparent solar diameter is being somewhat smaller than the lunar one values up to 1.01 

may occur. 

An asterisk * at the value of TM denotes the magnitude of occultation at sunrise or sunset re

spectively. 

TB, TM, TE beginning, middle, and end of occultation in true local time in hours and fractional parts of them. 

As asterisk * always declares that time. to denote s;.mrise or sunset respectively. 

3.2 Maps of solar eclipses 

Around Mari there have been computed six points each for the northern and southern limit of the cen

trality zones. Occasionally the same ~rocedure for other places ~as been used for completion. Total eclipses are 

denoted by drawn out lines, annular ones by dotted lines. 

For identification the curves have been given their Julian day numbers (taking only the·integer part). 

The more or less vertical lines connect points at which the ni'.iddle of occultation occurs at same local times. Un

less otherwise denoted the vertical lines are at a distance of 1 h h (increasing towards the east). Most curve's only 

have one value of time being at one line. In some cases the eastern-most line has a second value of time. 

The places on the maps are denoted by the abbreviations from. 3.1. In addition there are the places 

Susa (S), Ur (U), Ugarit (Ug), and Mari included. 

3.3. Tables of lunar eclipses 

These tables are very similar to those of the solar eclipses. The values JON, L, P are for lrue oppositions 

(full moon). 

Preface VII 

Since no records of lunar eclipses from Egypt are existing, lunar eclipses have been computed for Baby
lon only. The other places ( except Hattusa) nearly have the same geographical longitude. Therefore nearly the 

same conditions of visibility are given for them. 

The diameter of the earth's shadow at moon distance being very much larger than that of the moon the 

value of maximal occultation may-take values up to 1.9. If PMA < 1 the eclipse is partial, otherwise total (PMA 

;;, 1). The value TR to TS are given in true local time, in hours and fractional parts thereof. 

TR moonrise 

TPB beginning of partial occultation 

TTB beginning of total occultation 

TM noddle of e6lipse 

TTE end of total occultation 

TPE end of partial occultation 

TS moonset 

H there is any of the tjmes TPB to TPE before moonrise or after moonset respectively that value is given 

in parenthesis. 

Of course the times TTB and TTE don't exist for partial eclipses. 

4. References and Acknowledgments 

1. Oppolzer, Syzygien-Tafeln fiir den Mond 
Puhl. Astr. Gesellschaft XVI, Leipzig 1881 

2. Oppolzer, Canon der Finsternisse, Wien 1887 
Transl.:.Canon of Eclip'ses, Dover Puhl., New York, 1962 

3. C. Sc_hoch, Die Neubearbeitung der Syzygientafeln von Oppolzer 
Mitteilungen des Astr. Recheninstituts Berlin-Dahlem 2,2, Kiel 1928 

4. P.V. Neugebauer, Die verbesserten Syzygientafeln von C. Schoch 
Astr. Ahhandlungen 8,2. 

The work for Mesoamerica has not yet been published. It contains more information on methods and 

theory used. Its preliminary title is: 

M. Kudlek, G. Zimmermann, Finsternisse in Mesoamerika ~nd die Dresdner Maya-Handschrift. 

Thanks are due to Prof. Dr. G. Zimmermann who gave the initial impulse to write the programs. 

The author (M. Kudlek) will give further information in methods and programs if required (recent address: 

lnstitut fiir lnformatik, D 2000 Hamburg 50, Luruper Chaussee 149). 

The authors (M. Kudlek and E.H. Mickler) are indebted to the editors of the series "Alter Orient und 

Altes Testament - Sonderreihe", especially to M. Dietrich for the possibility of publication. 

Hamburg M. Kudlek, E.H. Mickler 
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Solar Eclipses 

Perscpolis, Babylon, Ninive, 

Jlaltusa, Jerusalem, 
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Persepolis: -1015 - -874 5 

CV CM CD JON L p PMA T8 TS TF 

-1015 7 22 1350531.6885 108. 456 358.616 0.09 6.25 6.68 7. 1 Qi 

-1014 7 11 1350886.0798 97.986 7.116 0.12 18.14 }{:l.02* 
-1011 5 • 1351919.0883 38.160 2.1 31 Q.04 18.61 18.61* 
-1010 4 2• 1352273. 7419 28.077 10.883 0.49 7.64 R. 5B: 9.52 
-1008 9 1 1353129. 7200 14 0. 910 176. 806 Q.53 6 .25 11.22 8.1 q 
-100? 2 26 1353307.6922 32 8.403 6.079 0.52 6.4,3* 6.66 7.78 
-1006 2 15 1353661.6917 317.324 13. 630 0.14 6.58>1< 7.18 
-1005 7 2 1354163.9335 89.049 111. 773 0.16 I4.95 15.10 16.46 
-1004 6 20 1354517.9931 78. 354 1 79. 776 0. 35- 16.07 11.02 17.97 
-1001 4 20 1355551. 7549 19.326 175. 640 0.64 7.89 9.00 10.11 
-1000 10 2 1356082.6796 119;91 7 4.0A4 0' .. 68 S.96i 6.04 7.05 

-990 9 12 1359715.0~45- 159. 82 5 1 76. 441 0.01 17.QS 18.04 1 R.14 
-989 3 9 13 59892. 98 52 3'39 .. 106 5.418 0.22 15.,n 16.62 17.42 
•9 89. 9 2 1360069.1420 149'. 32·7 184. 62.9- D.24 7.03 7.75 8.4 7 
-986 12 26 1361280.9006 266. 260 5'.964 0.59 12.58 13.86 15.14 
-983 4 30 1362137.0715 2S. 789' 174. 8'?6 0.30 18.26 Hl.50• 
-982 10 13 1362668.0257. 191.002 1.95:6 0.32 16.67 17.49 1 7 • 87* 
-980 2 28 1363170.7748 32-9.904 169. 75"0 o.s6 7.69 9.25 10.81 
-979 2 16 1363524. 8049 318. 861 177.370 0.11 9.37 10. 20 11.02 
-978 8 2 1364056.6662 119.135 5.6q9 o. T, s.12• 5.61 6.61 
-977 12 17 1364558.8421, 256 .. 85'3 169. 986 0.00 9.97 11.46 l?.96 
-973 10' 4 1365945.8919 181.584 168. 079 0.14 12.82 11.sa 14.35 
-967 12 26 1368220- 8046 266.557 n. 843 o. 18 9.02 9.94 10.A6 
-960 8 12 1370641.9645 129.810 5.083 0.92 14. 50 15.84 l 7. 19 
-958 12 17 1371498.6746 257.075 117..-8.54 o. 12. 6.9()* 6.98 
-957 6 11 13 71674. 9Q62 69.406 359. 499 0.62 16.19 11. 18 ,t 0. 16 
-956 5 31 1372029.6846 59.359 A.243 0.92 s.91 6.84 1.11 
-954 10 4 1372885. 7781 181.853 1 75. 989 n.64 7.98 9.12 10.26 
-950 7 23 1374273.8173 109.803 177.330 o.64 8.72 10: 5.:\ 1 2. 35 

/ -947 5 22 1375307.6959 50.654 173.072 0.90 6.22 7.21 8.20 
-946 11 4 1375838. 7290 21 3. 324 3. 834 0.95 6 .45• 7.46 8.64 
-940 12 27 1378084.0276 268.232 177.800 0.00 16.99 17.07* 
-938 6 11 13 78614. 994Q 6c;. 795 7.348 ' 0.13 16.61 17.13 l 7 .63 
-935 4 10 1.3 79M 9. 8326 1 c. 796 3. 281 O.B? 10.11 Jl .82 l 3.53 
-935 10 4 13 7982 s. 8064 182. '?76 10~. aoo o.03 9.25 9.56 9.87 
-933 8 14 1380'505.0862 131.3'59 168. 926 o.st \P..07 18. 75* 
-932 A 2 1380859.1002 17.0.402 176.617 0.15 l8. 56 18.87* 
.. 931 I 27 1381036~9801 299. 504 5.452 o.75 15 • 25 16.77 17.22* 
-929 6 2 1381893.0055 61. 081 172:.176 n.31 16.~4 17.58 18.31 
-926 4 1 138?.926.6352, 1. 771 167.768 n.10 5.9~• 6.30 
-925 3 21 1383280. 7136 ~s·o. 975 175. 690 (J.40 6.39 7.-41 8 .4-4 
-922 1 18 1384314. 9294 290.227 1"'6<":I. 66'i o. 59 13.~7 14. 7ft H.oo 
-91Q 11 5 1385701.<.592 215.018 167.832 0.56 14.45 15.66 16.ft? 
-912 1 28 13 87976. 8499 291j.756 n. 351 o.19 10. 55 11. 55 J. 2.55 
-910 6 2 1388832.9867 6\.442 l flO. 059 0.4 7 1s.n H,.84 1 7. 77 
-909 11 ·15 1389363. ~354 224.767 11. 705 1).56 13.50 14. 73 15.% 
-907 3 31 t 389866. 0048 1.551 l 74. g74 fJ. 51 16.50 17 .4q !A.OH 
-906 9 14 1390397. 8984 162.253 1.754 o. 78 l l .62 13.35 15. OA 
-903 I 18 1391254. 7164 290.405 l 77. 506 (). 36 6.85* 6.90 7.8\ 
-903 7 13 13914;0.9243 lOO.fl53 351.0!:iJ 11.lfl 13 .92 14.67 15.42 
-902 7 3 1391785. 6246 90. n1 s. 66 7 o. 79 4.97* 5.19 5.99 
-900 11 5 1392641.8767 215.328 175.713 0.47 11. 14 12. 32 13.'51 
-896 3 I 1393852.9932 33]. 710 356. 460 0.25 l.6.28 16.92 1 7 .56 
-896 A 24 139402 9. 6928 141.796 175.468 0.13 5. 39• 6.21 7.11 
•895 2 IA 1394207.6758 321.319 4. 774 Q.23 6. 52*~ 6.99 
-895 8 13 1394383. 8317 13 o. 895 183. 36 9 1).26 9.41 10.56 t 1.11 
-acn 6 24 1395063.6318 81.962' 170.478 0.38 4.98* 5. It l 6.07 
-892 12 6 1395594 .. 8037 246. 963 3. fl36 0.36 8.59 9.78 l 0.97 
-884 7 13 1398370. 9457 101.255 4.qos 0.67 l't.29 15.40 16.52 
-880 5 1 1399758. 7160 31.427 "· 711 O.AO 6.42 7 • 61 8.AO 
-879 q 15 1400261.0079 163.808 167.566 0.34 16.17 17.08 1 a.00 
-87a 9 4 1400614.9966 152.612 174.990 0.5) l.5.37 16.48 1 7. 59 
•877 3 I 1400793.0107 332.120 4. 289 C.47 16.30 17.14 17.63* 
-874 6 24 1402_003.5897 82.310 1 78. 34q 0.02 4.98* 4.99 
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CY CM co JON L p PMA TB TM TF CY CM co JON L p PMA TB TS TF 

-870 4 11 1403391.0055 1 2. l 64 18l.Ol9 • o. 30 16.57 11.·:n 1 A.06 
-863 5 23 1405989.9061 52.439 359.696 o.84 12.96 14.67 16. 313 

-700 8 17 l't656ll.6190 l'H,.289 o. 734 0.15 • 5.32* 5.4 7 

-858 3 l 1407732. 8356 332.330 12. 1 81 O.J.B 10.19 ll.11 t2.02 
-699 8 6 146 5966.1232 125. 801 9. \78 o.oe 18-77 18.01• 

-856 1 4 l4085R8. 8945 92. 782 ?77.550 o.qs 12.31 13. 79 15.77 
-694 10 10 1467856.8029 189. 783 173. 205 0.34 A.96 10 .QR 11.20 

-853 5 3 1409621.8672 32.973 17?.556 0.16 12.07 i;.02 13.9~ 
-690 1 28 1469244.1004 116.876 ).73.822 Q.51 18.36 18.90• 

.. 952 10 16 1410153.8806 195.324 3.103 0.45 10.94 17.54 14.14 
-699 l 22 1469421. 8966 295.627 2-269 0.37 12.99 14. 79 15-59 

•851 10 5 1410507. 8589 183.931 10. 306 0.11 11.09 12.00 1?.. 91 
-689 1 18 14695Q8. 8112 !Of. 704 182.350 0.51 9.05 10.21 11.50 

-849 2 20 1411010. 7026 323.\61 176.532 0.30 6.50• 6.77 7.62 
-688 l 11 1469775. 8868 284.292 9. 5 54 0.62 11.49 13. lQ 14.BQ 

-846 12 • 1412397. 9970 249.008 1 75. 690 0.29 16'.06 16.82 1 7 .15* 
-686 11 10 1470809.7765 221. 312 1. 10.5 0.21 A.09 8 .93 9.78 

-842 4 2 1413608. 9807 ~-701 354.549 0.09 16.34 16-75 1 7 .16 
•682 8 28 1472196.9376 147.063 0.235 0.17 13 .91 14.70 15.50 

-8'tl 9 15 1414139.7998 163. 366 182.077 0.46 a.12 9. ·v, 10.60 
-679 l 1 1473053.6820 274.781 )73.4'17 o. 31 6.92* 7.29 

-837 1 8 1415350.8710 280.442 3. 655 0.25 11.95 13.02 14.09 
-678 6 17 1473585. 7366 77.246 4.231 ().92 6.67 7 .95 9.23 

•831 3 2 1417596.0176 333.ne l 76.0'>2 o.n 16.52, 17.58 17.65te 
-675 • 15 1474618.8402 17.553 359. 399 o. 31 11. ,2 12-34 1 ·3. 35 

-830 8 15 1418126.9312 133.184 2.978 0.1a 13.37 14.59 1. S.82 
-668 5 27 1477217.6172 57.706 176.932 o.38 5.15* 5. 1:11 

-829 12 30 lJi.18628.7721 271.03¼ 167.732 0.22 8.30 9. 15 9.99 
-663 8 28 14 79136. 7883 14 7. 298 e. 132 a.as· 8.81 9.22 9.62 

-825 10 18 1420016.9803 196.879 166. 876 Q.?8 15.41 16.40 17.39 
•661 1 12 14 79639. 02oq 285.R72 l 73. 354 o.so 16.51 11.12• 

-824 10 6 1420370.9561 18 5. 48,0 l 74. 085 0.60 13.A9 l 5. 27 16.66 
-660 6 27 1480171.0122 87.676 3.346 0.97 16.46 17.60 18. 74 

-823 ;, 2 1420548. 9865 4.081 2. 4 35 0.66 15.75 16.76 1 7. 76 
•656 4 15 148155A.842q 17.946 7.244 0.52 10.6~ 11.79 12.94 

-819 1 15 142211 3 .. 8346 10'3. 326 184.499 0.10 10.14 10.95 11. 76 
-650 6 1 1403802. 8816 6A.093 l 75. 994 o.55 12.02 13.71 15.40 

-818 l • 1422290. 7836 200. ne u. 543 n.68 8.02 9.10 10.58. 
-649 11 21 1484335 .. 0033 232.767 9.002 0.79 15 :s3 16.97 11. ;o• 

-816 5 I 3 1423146. 9220 43. 542 1 79. 5~ 7 o. 77 13.66 14.()7 16.27 
-647 4 6 1484836. 8487 9. 126 171.949 0.48 1.0.97 12.11 13. 38 

-810 12 30 1425568.7393 211. 384 175.600 0.10 fo.93* 7.7A 8.82 
.. 6-40 11 11 1487612. 8499 2?3.228 1 72. 964 0.91 9.91 11 .57 l3.n 

-ao0 6 13 1426099.8315 n.011 5. 116 0.44 9.68 11.10 12.5? 
-636 8 2• 1489000.1007 149.045 172.151 o,.4o 18.16 lA.51* 

-804 4 2 1427488. 7551 4.249 10. 27.2 0.62 7.44 R.6<1 Q.Q3 
-635 2 23 1489177. A291 121:.298 l. 135 0.10 11.26 12.06 12 .97 

... 902 8 6 1429344. 8219 1?4.'i08 l 75. 44;, 0.41 9.52 10.8, 12.ll 
-635 8 19 148'9354. 7967 ne. 673 180.458 0.A3 R.27 9.59 1.0.90 

.. 799 6 4 1429377. 7218 64.182 169.905 0.04 7.24 7.5Q 7.94 
-634 7 12 1489531. 8583 3l.1.?.04 A. 71 7 0.64 10.56 1?.?0 13.84 

-798 11 18 1429909.8935 22 B. Al 7 ~-896 o. t.5 12.3R 13.42 14.4h 
-62R 4 6 1491776. 8211 c;.483 17Q.823 a. 16 10 .. 52 11.34 12.u 

-797 11 1 1430263. 8563 211.30::? 9.958 o.47 JO.tl 11 .so l~.5n • -625 2 3 1492809.68'tl 307.879 172.B88 o.66 6.6q• 7.45 

-795 3 24 1430766.6210 355.253 174.873 0,'o;, 6 .o 3* r:..01 I -623 1 8 1491695.6119 91.865 9.6?.0 0.23 4.99• 5.26 

-787 10 17 1431895. ~284 l9f.4A3 181.471 0.15 9.3R 10.16 1 0.94 i 
-613 12 13 1497505. 7149 255.196 8.978 0.49 6.89• 7.12 8 0 14 

-781 2 9 1435106. 9031 313.442 2.925 0.63 12 .0.1 14.77 t5.47 
-609 q 30 l4988<n. 8332 180.099 7.164 ().61 9.64 10.Q6 tl.27 

-777 4 4 1437351.9146 s.'n 1 174.118 0.48 13.45. 14.78 l Ii. l 1 ' 
-607 2 13 1499395. 0057 11 e. 7R5 1n.i;71 o. 33 1 6. 3'i 11.20 l 7 .4'•* 

-776 3 23 1437705. qf1A6 355.()19 182. 039 ().?6 1"'· 15 17 .01 l7.% 

" 
-606 1 30 1499q26. 859~ 1 VJ. 206 0.994 o.a5 l O. l f! 1?. .1 2 14.06 

-776 9 16 1'•37M2. 9621 \f,,5. 753 l.743 0.11 14.ag l5.43 J i;.97 
-602 5 18 1501314.78'!8 4c;.121 4.717 1.00 8.76 JO.f'l0 11.'?4 
-596 7 9 1503558.6970 

-774 1 31 l-4 38384. 8305 304. n 5 11,1.201 0.% 10.00 11.::i, 12.-46 I 99.363 173 • .,,75 0.32 5.61 6.49 1.11 

-771 11 10 1439772.9857 230.169 l66.62Q 0.20 15.78 16.64 1 7 • .,_ 3* 
-595 6 28 1503912. 8Q25 ae. 101 181.6!:0 0.42 12.16 11.50 14 .135 

-110 11 • 14401?6.9648 ?te.1Hl l 73. 743 o.53 14.45 15.80 l 7 .J.5 
-586 12 14 1507368. 9027 256.842 l 72. 893 0.69 l?.12 13.P 2 15.51 

-769 5 5 1440104. 910'3 15.556 0.015 0.90 n.21 14.64 1 6.0?. 
•584 5 2R 1507900. 0985 59. 756 3.817 0.12 lA.80 1R.A7* 

-765 • 17 1441A69. 71-44 135.168 l Ill. 502 0.46 5.73 6 0 Rl 7.88 
•5 81 9 21 1509110.8264 171.277 J. 7Q.247 o. 7:> 9.23 10.50 11. 78 

-764 2 10 1442046. 8514 31 3. 769 10.817 o.57 JO.SA 11.P.4 l.".Jl 
-500 3 16 l50'92A7. 77'15 349.477 7. Jf,Q O.A8 s.og Q.61 11. l 4 

-762 6 15 1442902. 83'12 74.807 11'h. 93 ~ (). 711 l 0.27 11. 75 1 3. 21+ 
.. 579 1 20 1510143. 9748 109.'173 172.571 0.64 15.35 16.51 l 7. 6 7 

-757 q 17 l444A22. 8916 166. 062 9. 63 7 0.29 12.13 l":1-'7 14 • .'~0 
-577 l 14 151'0321. 9800 288.454 O.A6A 0.44 )5.68 J6.56 17.14♦ 

-755 1 ,1 144'i324• 8238 304.589 l 75. 060 0 •. 15 9.75 tO.A6 J., .Q7 
-574 5 9 1s11s32. n2q 4C. 934 177.407 o.so 7.7.0 a.24 g.:?:A 

-754 1 1, 1445855.6989 104.405 ?.657 0.73 5.65 h. 17. 7.'tO 
-571 ' 1 1512565.6~87 340.165 l 71. 61ft 0.2b 1..25• 6.4? 

-750 5 5 144724-4.62?..l 35.661 7. A?3 o.e.o 5.4?* 6.:n 
-568 1 5 1513599.9036 279.073 164. 989 o.oo 13. 75 n.9t ) 4.l)'t 

-748 9 1 1448100.7897 lSf.826 J 73.980 0.1 7 A.77 9.59 l 0.4? 
-563 4 1 1515518.9810 t0.851 35A.514 0.10 15.75 16 008 l A.20 

•744 12 20 1449665.9099 2fi?.. 377 2. 76'} 0.27 13.53 14.62 t 5. 71 
-558 1 14 1517261. 7625 288.1,18 a. 7'1.6 fJ.97 7.04 A.52 9.0Q 

-71t'3 6 15 1449842. 8598 75.217 184.759 0.01 12.14 12.''H 12.60 l 
-556 5-19 1518118.0:116 51.353 176.55) 0.96 11.21 18.18 18.78• 

-743 12 9 1450019. 8769 250.1384 o. 853 o. 7J 10.77 12.11 14.66 
•555 11 1 1518648.92'.12 213.469 6.820 0.10 l?. 16 14.46 l 5. 76 

.. 1.\0 10 • 14'H053.6755 Hl7.819 1.1-09 0.93 6.M• 6.lR 7.10 t 
-553 3 18 1519150.9448 351.054 1 71.022 0.01 15.39 15.62 l 5.84 

-736 1 26 1452441. 0000 114.963 1.940 fJ. 51 15.8A 16.89 1708o:.J I 
-552 8 31 15196A2. 74A6 151.'287 359. 246 o.52 6.59 7.86 !=1.13 

-729 3 14 1454862. 891 8 345. 796 l. 491 0.69 l2.66 J3.9~ 1, 5. 2') 
•551 8 20 1520036.7487 140. 223 6.803 O.?O 6.73 7.59 A.4~ 

-723 5 • 1457107. 7605 37.196 171.(•45 0.41 1. 10 e.oo 1 o. 10 
-548 • 19 15?.1070.7211! AC.624 2. 059 0.53 6.86 7.78 8.70 

-722 4 25 1457461. 8161 2 l:. 51 9 179.653 0.37 9. 70 11.11 l 2 .65 
-546 10 23 1521926.8802 20-4.082 170.870 o. 76 l] .so )2.f.:\1 14.l 6 

-716 12 10 1459882.9982 252.462 173.640 0.76 J S. • 81 17.05 l 7. l 3* 
-543 3 27 1522812. 7728 o. 174 14.295 0.01 1\,. 85 0.06 9.'27 

-715 '6 6 1460060:8106 66.803 357.188 a. lA 10.20 11 .06 1 l .=.i; 
... 541 1 31 1523668. 7905 120.'359 l 79.3Ql 0.98 7.86 9.39 1 0.9? 

•71' 10 10 1460916. 9843 189.5132 165. 3B 0.22 15.64 16.34 17.04 
-536 11 l 1525588. 9579 213.884 l4.6l6 0.11 14.R2 15.30 1 5.96 

-711 q 19 1461625.6395 167.549 181.152 0.23 5.77* 6.0J 
-533 8 31 1526622.0508 150. 982 6.299 ().80 16.93 18.01 lR.41\* 

-710 3 14 1461802. 8681 346 0 lh3 g. 350 Q.34 11.53 12.51 13.50 
-531 l 15 1527124.9315 290.2,2 l 72. 591 'l.90 13.53 15.05 J 6.57 

-708 7 17 1462658. 7768 106.289 174.512 0.21 8.26 9.16 10.05 
-530 6 30 152 7656. 0360 91.087 1.221 o. 51 17.13 17.()3 l'\.72 

-705 5 17 1463693.0358 47.591 170. 757 o.05 18.35 l~.67 11:1. 74* 
-529 6 20 1528010.6768 80.96? 9.955 0.42 5.45 ~-23 1.01 

.;.704 5 5 J.464047.0856 36,.933' 1 78. 774 0.04 1B. 59 } R.60• 
-526 4 18 1529043.660? 21.154 4.994 0.34 5.6;+ 6.3'i 7. 14 

-70'3 10 lS 1464578.9339 l<J9.?11 9.0% 0.81 1 l. 21 14.67 1,;.17. 
-523 2 15 1 s 3001 e. 0264 321.401 0.074 o. 75 16. 71 17.48* 

-701 3 5 1465080. 8611 337.175 l 73. 84 7 0.95 11.15 12.56 ~ 3 .98 
... 520 6 10 1531288. 6208 72.176 l 74. 7?9 o.e3 5.03* 5.16 6.05 
-519 5 30 15 31642. 9240 61. 76 5 1 83. 323 0.12 14.1'3 14.89 t 5.64 



8 Part I: Solar Eclipses Persepolis: -519 - -l 7i 9 

CY CM CD JON L p PMA TB TM TE Cy CM CD JON L p Pl!A TB T~ TE 

-519 11 23 1531819.6693 235.902 6.784 0.23 f,,. 73* 6.96 -356 3 1 1591087. 9264 335.608 5.226 0.69 13 .. 58 J 4. 70 1'5.81 
-516 3 28 1532676.0480 1.862 l 78. ;?29 o. 73 17.41 18.07* •350 4 22 1593331. 9707 26.624 174.'HB 0.47 15.67 16.80 1 7 .92 
-508 4 28 1535621! .. 9487 11. 61 3 4. l 71 Q.34 14.81 15.84 16.srn -349 10 6 1593863. 8486 188.016 4.369 o.84 9.72 11."tO 1 l.07 
-504 2 16 1537017. 7586 321.518 7. 893 o. 78 7.20 8 .66 10.13 -348 9 24 1594218.0045 176.889 12.051 0.25 15.96 16.8? ,_ 7 .6/:1 

-502 6 21 1537873.9160 82.599 173.943 0.40 13. 77 14.90 16.02 •347 2 19 1594365. 9090 3~6.518 t 6°. 606 o.3o n.21 14.14 1. s.01 
-sot 12 4 1538405.0438 247.130 6.789 0.12 17.09 17.17* -339 9 15 1597495. 7811 167.510 176.153 0.48 7.68 9 .o? 10.4? 
... 490 10 3 1539438.6904 184.022 358. 205 0.32 6. 02 * 6.33 7.20 -338 9 4 1597849.7815 156. 363 183. 644 0.30 7.53 A.63 9.72 
-,497 9 22 1539792.6739 172.731 s.514· 0.42 5.R4* 6.66 •335 7 4 1598883.8919 96. 524 1 78. 640 O.QQ 12. 1 3 13.51 11:...90 
-494 7 22 1540826.6706 112.139 359.678 0.22 5.61 6. l 8 6.76 .. 335 12 28 1599060. 7174 272.937 4.611 0.59 6.92* 7.04 8.?.0 
--492 11 24 1541682.9960 237.695 170. 756 0.99 15.66 16.76 17.25* --328 2 20 1601305.8565 326.857 177.475 o.n, 11.40 12.46 13.53 
•489 4 29 1542568. 7010 :n. 164 u.q95 o.45 6. 36 7 .21 8.06 -325 12 8 1602692. 926 7 252.327' 176. "383 0.09 14.02 14. 5g 15.15 
-487 9 l 15"43't24. 7460 152.506 1 77. 736 0.66 6.71 7.91 9. 10 -323 5 23 1603224. 6948 56. 380 a. 532 0.10 5.73 6.!;12 7 .92 
-480 4 19 1545846.6819 22.%1 l 76. 719 0.26 6.20 6.86 7.52 -322 10 7 1603727.0290 18S.650 168.303 o.5a 16.52 17.57 17.90* 
.. 479 lo 2 1546377. 9973 183. 709 5.252 o.57 15.51 16.71 17.90 --309 8 15 1608421. 8313 136. 735 4.011 o.n 9.50 10.90 12. 3J 
-477 2 17 1546880 .. 9078 37.3.097 111.112 0.51 12.A6 14.29 15. 71 -308 12 29 1608923. 8844 274 .. 559 168.479 o.52 11.69 13. 27 14.86 
-·476 2 • 1547234.9321 3li.943 179-215 0.22 14.36 l?. 33 Hlo:'\ -306 6 14 1609455.9247 77.43 7 359.590 o.n 13.54 15.lt 1(,.6A 
-469 3 20 1549834.0143 353.69] 358. 564 (). 74 16.56 17.54 17.95* --302 4 2 1610843.9233 7.698 3.445 0.69 B.62 14.77 15.Q2 
"""-65 7 2 15S1398.1453 ';12.991 180.655 o.s4 6 .. 75 fl.01 9.31 --297 1 8 1612585. 7394 284.130 12. 248 0.41 6.89* 7.87 A..89 
-465 12 26 1551575. 7869 26<:i.549 60729 o.63 8. 1 8 9.42 10.66 -296 5 24 1613087. 7815 57.877 1 72. 243 O.?l A.42 q.40 10. "-\!' 
•462 4 30 1552.431. 9918 33.448 l 75. 959 0.16 16.11 l.7 .12 1 8 .12 -295 5 13 1613442.0144 47.387 180.658 0.38 16.81 17.65 18.49 
-457 8 2 1554351. 8975 123.028 6.902 0.31 12.53 13.65 14. 76 -295 11 T 1613619. 8845 221.366 4.040 0.35 11. '55 12. 94 14.n 
-456 12 16 l 554853. 7453 260 .. 13 7 170 .. 739 0.49 7.29 8.25 9.22 -294 10 2T 16139n.9829 210.031 11.454 0.18 1 5. 16 16. 31 11.45 
-454 • 31 15 55384 .. 8077 62.853 1.533 0.1a 9.13 10.f>S 12.17 -285 10 18 1617251. 7390 2000475 175.326 o.39 6.73 7.131 fl.q9 
-450 3 20 1556773.6898 353. 757 6. 323 o.52 6.05* 6.90 7.95 -284 10 6 1617605. 7391 189.132 187.. 6?.6 0.44 6.40 7.46 a.52 
-449 3 9 1557127. 762~ 342.85Q 14.151 o.05 8.06 8.54 9.01 --281 8 6 1618639.8476 128.209 l 76. 446 o.73 10.31 11.71 13.10 
-447 7 12 1557984.0234 103.456 179.87.9 0.01 11.2s 17."-\9 17.54 -280 1 30 1618816. 7278 306.158 4.116 1).2? 6.71* 7.54 8.39 
.. 446 12 26 1558515.8101 269. 956 14. 55 7 0.18 q.35 10.?0 11. 05 -27B 6 4 1619673.0525 68. 265 171.315 0.17 18. 11 18.89 1. ~.94* 
.. 444 11 4 1559194.6787 217.308 357. 760 0.07 6.5 l* 6.67 -274 3 24 1621061. 8304 359.100 175.941 o. 73 10.0) 11'. 57 13.11 
-443 10 24 15 59548. 6594 205.857 1t. 911 0.21 6.15* 6.57 -270 I 9 16 22449. 01 Bt 285.R60 176. 224 0.58 J 6.46 17. 12* 
-442 10 13 1'559902. 8716 194.685 ]?. 589 o.oo 17.. 33 12. 51) !.2.Fi7 -268 11 8 1623483.0465 222.999 167.912 0.09 17.30 17.42* 
-440 8 23 1560582.6563 1't4.148 357.858 0.14 5.42* 5.70 6.17 -263 2 20 1625041. 9584 3;,e.115 356.12g 0.06 15.95 16.41 16.87 
.. 437 12 17 1561793.1415 260.521 l 78 • .'588 o.37 6. 9-l * 1.1n 8 • '56 -262 8 6 1625579.6974 r2 a. 4, .. 5 184.342 fJ. 10 6.01 6.4g 6.96 
-436 6 10 1561970.0958 7~. ?.59 O.b46 o. 13 lA.83 lA.97* -255 9 16 1628177.8540 H,9.192 7.. 659 o. 71 1 0.2g 11.66 13.04 
-435 5 31 1562324. 6197 63.0513 Q.409 0.81} 5.1.0* 5.?4 6.07 -253 1 31 162867'). 9107 307.782 168.003 0.12 13.4'! J 4. 21 14.95 
-433 10 4 1563180. 7632 185. 'H 4 176.784 0.68 1. 3 8 8.57 9 0 7A -252 7 16 1629211.7428 108. 757 356.997 n.02 7.82 fl.. l 3 fl.43 
•432 3 30 1563358.9858 4.162 ?.643 0.09 16.26 16. 78 17.2~ -251 7 5 1629565. 7684 97.996 4.891 o.63 1.12 R.50 9 08R 
-430 9 3 1564215. lll.3 124.M4 1 70. 884 "· 36 18.52 18.82* -248 5 4 1630599.878? 39.271 l. 1 03 0.97 12.01 13.3'3 14.76 
-426 5 22 1565602.6119 54. 330 174.255 0.12 5 .19* 5.% -243 2 9 l632341.7RA7 317.230 11.622 0.64 8.27 9.60 ID.en 
00 425 11 4 1566133.".;981 217.003 4.824 o.52 15.86 11.00 17.5:J* -241 6 15 1633197.88'53 7fl.62Q 178.015 Q.91 11.g4 13.54 15.l'• 
00 423 3 21 1566636. 81 79 3'55. 30?. 1 71). 1 03 o. 33 Q.54 J O.'?O 12.26 •241 12 10 1633375.9327 254.972 3. g55 0.41 14.02 1 c:;.(4 16.46 
-422 3 10 1566q9o. 8396 344. 358 1 77. 803 o. 'l6 10.52 1(.02 13.'52 -240 11 28 1633729.9885 24:\.'550 U.235 0.25 15.60 16.53 17.20* 
-415 4 21 1569589.9445 2 5.~386 3%.405 0.36 14.90 15.87 16.84 -236 q 16 1635117.88'4-? 169. 607 10.481 O.?l 12.07 )2.95 l 3 .'! 'l 
-414 10 4 1570120.6973 185.643 184. 666 0.23 6.04* 6.60 1.22 -234, l 31 1635619.7313 307.983 175.876 0.36 6.71 7.60 A.411 
-410 1 27 1571331. 8815 302. %5 6. 316 0.86 J.l .R8 n.n 14.'55 -233 7 16 1636151. 0464 l O 8. 46 9 4.012 0.76 l 7 .15 18.18 18.96* 
-408 6 l 1572187. 9221 64. 753 l 73. 386 o.29 14. ?l 15.og 1 '5 .97 •231 11 19 1637007.1373 213.qo'2 l 7?. 003 o.6? 6. 71* 7.74 a.q6 
-'t03 9 3 1574107. 8503 155.202 5,280 0.67 9.98 11. 57 ).3.16 •230 11 B 1637161. 7511 2?..2.lt53 182. 216 0.22 6.95 7.74 q .54 
-402 8 23 1574462.0746 144.348 11.299 0.02 18.33 IJ3.53 18.58* .. 229 5 5 16375;9.8147 39.591 9.004 0.21 q.63 10.49 11 .35 
-401 1 18 15 74609. 84 76 2CJ3. 5CJO 170.450 0.96 10.30 11.91 13.31 -227 9 T 1638395. 8422 160. 459 l 74. 866 {l.67 10.10 11 .. 43 12.76 
-395 4 ro 1576883.,6148 14.658 l?.. 046 0.11 5.71* lj.Q'3 -220 4 25 164081 7. 7472 ~o. 760 1 73. 716 O.Cl4 7. 31 8.61 9.91 
-393 B 14 1577739. 8772 135.179 l 77. 663 Q.88 l.0.89 12.65 1 1t.41 -219 4 14 16411 72. 0129 20.223 182.158 0.25 16. 87 t 7. 6? 18.35* 
-389 6 2 1579127.9572 65.176 181.198 0. 38 14.96 15.85 1 6. 75 -208 3 " 1645158.0082 349.'533 2. 449 Q.63 \6. 31 17.34 1 7. 8Q * 
-389 11 26 1579304.6838 239.382 4,736 o. 51 6. 77* 7.36 -208 9 7 1645'.BS. 6418 160.647 182.735 0.2?. 5.66* 5.q4 
-388 11 14 157965 a. 9370 228.163 12.394 0.38 13.66 14.82 l 5.9<'1 -202 5 6 1647403.0426 41. 22 0 l 72. 953 0.40 17.133 1 B.60 18.65* 
-386 9 25 1580338.6826 176.802 356.711 o. 10 5.94 6.36 6.79 -197 8 7 1649321. 6150 V 9. 583 ?.585 o. lCJ 5.(4* '5. 41 
-382 7 13 1581725.9802 104.622 358,150 o.oa 1 '5.90 16. 37 16.84 -194 6 6 1650355. 8090 10. 580 358. 4 79 0.37 9.77 10.R ':\ 11.90 
.. 379 11 5 15B2936.,8330 21 8.680 1 76.444 o. 63 9. 39 10. 72 12.05 -192 10 9 1651211. 8903 192.976 166. 11 7 0.02: 13. 2( B.51 13.81 
-378 5 2 15 83114 .. 8385 35.843 3.239 o.go 10. 13 ll.84 13.54 -189 3 14 1652097. 7962 349. 705 10.312 0.61 8.79 10.03 J I .. 26 
-376 9 4 1583CJ71.0474 15 6. 836 169. 251 0.10 16.Q3 17,91 lB.40* -187 7 17 1652953. 7855 llC.023 175. 567 0.39 8.19 q. 'lb 10.53 
-375 2 28 1584147.<Jl38 33'5.204 357.396 0.08 14.37 1.4. P,3 1 5. 30 -186 1 11 1653131 .. 9683 288.434 3.740 o.a1 15.01 16.?6 17.14* 
-371 12 6 1585890.0300 250. 580 4. 719 0.31 16.81 17.14* -182 1 0 19 16541373.9472 202.689 9. 815 0.81 )3.8? 15. 1_() 16.Jq 
-3M 4 23 1586392. 6689 26.913 167.849 0.16 5.78 6.41 7.03 -180 3 4 1655375. 7610 340.670 l 74. 776 0.49 7.R2 8.91 10.01 
-368 4 11 1586746.6942 16.144 l 75. 725 0.48 5.94 7 .OJ. 8 00':l -1 79 8 17 1655906.9108 140.229 l :%0 0.65 12.31 13.91 15.50 
-363 7 13 1588665. 8591 104.1396 6. 035 0.26 .11.11 12. l3 1 ~ .J 4 -177 1 2 1656409. 7640 278.9Jl~ 167.660 0 .12 8.13 8.BA g~l',3 
-362 11 27 1589167.8'352 240.995 168.594 0.12 10. 12 n.42 1:?.7~ •l 77 12 ,, 16 56 76 '3. 7464 267.458 174.816 0.92 6. g2* 7.134 0 .22 

' 



Part I: Solar Eclipses Persepolis: -175 - 59 II 

CY CM co JON L p PMA TB -™ TE CV CM CD JON L p PMA TB TM TE 

-1 75 6 6 16 572 95. 7026 70.857 6.383 0.96 6.03 7.09 R.15 •6 10 23 1719161.7947 207.848 179.452 o.52 a.38 9.43 l0.4 7 
-173 10 10 1658151.8815 193.350 l 73. 980 0.91 11.26 12.69 J 4-.11 -5 4 18 1719339.0375 25.240 6. 420 o.oo 18.40 18.40 18.4() 
-169 7 2B 1659539.0927 120.580 174.~28 0.43 18.19 18.86* -2 2 15 1720372. 9613 324.876 O. 8b8 0.75 U-.91 15.q4 16.97 
-168 7 17 1659893. '1122 110. 344 183.451 0.11 6.53 7.11 1.69 t 6 to 1.721583.6548 15.qq5 115.863 Q.81 5.04 5.'B. 6.8~ 
-166 5 28 1660573.6226 62.061 1-71.215 0.64 5;1u 5.24 6. 10 4 4 8 1 722616. 8562 16. 229 170.935 0.01 11.73 12.42 13.11 
-165 5 17 1660927. 8368 51. 561 179.580 0.6Q 9.()2 11.76 n.61 5 9 22 1723148. 7413 176.963 35().739 0.54 6.54 1.11 a.0a 
-165 n 10 1661104.6637 22-4.61 a 1.832 0.31' 6 .60* 6.M 6 9 11 1723502. 8272 165.875 7.386 o. 27 9.33 10 .63 11.93 
•157 6 17 1663880. 9967 fl 1. 272 5.513~ 0.51 16.20 17. 18 18. 15 16 8 21 1727134.6522 145.609 l 79. 298 o.80 5.44* 6. 3J 
-154 4 15 1664913.9191 21.344 0.421 0.93 13.53 14.94 16. ~5 17 2 15 1727312-9073 32 5.211 8.754 o.32 12. 87 13.8() 14.90 
-152 8 18 1665770.0438 141.791 165.8].0 0.01 17.64 18.0l t 8.39 19 6 21 1728168.9618 86.430 1:-74. 997 0.83 14.97 16.07 17. 18 
-138 11 11 1670967.9912 226.410 165. 803 o. 33 15.80 J6.62 1 7. 3 ~· 20 12 3 1728699. 9613 250.464 7. 429 0.96 14.61 15.85 1 7 .08 
-135 4 15 1671853. 7569 21.577 8.297 0.88 7.76 8.93 10.10 26 2 6 1730590. 8102 31 5. 954 173.010 0.11 B.86 10.47 12.oe 
-133 8 19 1672709. 7276 141.875 1 73. 563 0.01 7.29 7 .42 7.54 29 11 24 1731977. 8852 241.001 171.424 0.()0 11.54 11.05 14.55 
•132 2 13 1672887.9545 321.433 2.987 o.aq 14.55 15.85 17.14 31 5 10 1732509.5860 46.145 4. 713 0.03 5.213.* !'i.29 
-128 11 ~o 1674630.0426 236.220 g.655 0.20 17.06 17.27* 33 9 12 1733365. 9075 167.398 171-l.14 a.so 12.65 14.07 1 ".i.4A 
-126 4 6 167,5131. 7460· 12. 719 1 72. 988 0.97 7.45 9.64 9.132 34 9 l 1733719. 9594 156.346 178. 767 0.05 14.63 15.06 !5.49 
-125 9 19 1675662. 8384 172 .. 61 7 o. 550 0.44 9.3q 10.89 1 i. 38 · 3A 6 21 1735108. 783A R6.643 1 8?.. 881 0.25 ~.40 9.42 \0.43 
-123 2 3 1676165. 7517 312. 063 167.071 0. 1 5 7.64 8.50 g.35 41 4 19 1736141.11ll 7.6. 72 3 };77.762 o.n 6. 86 1.5g B. 3?. 
-122 l 23 1676519.1351,. 300. 761 174.372 o.73 6.76* 7.56 a.en 45 B l 1737706.8906 126.362 0.031 o.56 11.94 13.19 1.4.45 
-119 11 11 1677907.9583 2Z6. 76l 173.677 0.48 14.43 15.57 16. 71 49 5 20 1739094. 8557 56.558 3.801 0.59 10.54 1?..?4 13.94 
-115 3 6 1679119.0003 343.111 354. 4 72 0.01 17.13 17.30 l.7 .48 52 3 19 114012 a. 9799 357.305 359.450 Q.85 15.53 16.57 1 7 .60 
-115 8 29 1679295.0559 152. 623 173.048 0.61 17.08 17.95 \8.46* 56 12 25 l 741870. 6926 272.1384 7.387 o.68 6.92• 7.6! 
•114 8 19 1679649.6906 142.224 181.452 0.68 '5.47 f..40 7.34 58 5 11 1742372.6941 47.66t; 168.471 0.06 , 6.52 6.91 1.10 
-111 6 18 1680683.6419 82-734 l 76. 834 0.68 4.Q9* 5.41 6. 39 59 4 30 1142121.009g 3 7. 221 l 76. 965 0.95 16. 5g 17.64 lf!.6:J* 
-108 4 16 1681. 717.0641 2 3. 284 1 72. 24b 0.05 18.35 18.40* 
-103 7 19 1683636. 8808 112.671 3.051 Q.79 11 • 36 13. 03 14.69 • 
-102 7 8 168399\.oq51 102.084 11. 336 IJ. 01 18.97 19.00* 
-100 5 17 168466g. 8051 52. n3 357.936 O.B 10.23 1().99 tl.74 

•93 6 29 1687268.9116 93.145 1 75. 945 0.12 13.06 14. 62 16. 1 9 
•92 12 12 1687800. 7771 258.666 q.643 o.76 7. 75 9.06 l 0.37 
•88 9 29 l68g187. 8086 183.597 7.9 1tl 0.36 8.91 10.04 11 .ta 
•83 12 3 1691078. 6848 249.lBA 113.639 0.38 6.85* 7.39 
• 81 5· 18 1691609.6924 5 3. 01 4 5. 824 0.12 6. 20 7. 1; 8.06 t •78 3 l 7 1692643. 8751 35;.~7q4 1.502 0.6q ll.Q6 13.52 1 5.07 
•77 3 6 1692997. 8913 342. 798 9.160 f).09 12.51 13.22 13.93 l 
•76 7 20 1693500. 0593 114.270 166.968 0.12 18.11 18.56 18.9?.* 

I :-72 5 " 1694887.6g62 44.270 l 70. 640 0.57 6.29 7 .19 8.08 
•71 10 21 169541 a. a2qo 205.644 35Cl. 848 o.05 9.95 1().47 11.00 
•68 2 25 lb96275.6785 'B3.529 17~.354 0.132 6.;s• 7.47 
•66 7 30 16q7161. 6524 123.102 ci. 74 7 o.oa s.H,* 'l.45 
•63 5 28 1698195. 0025 63.443 4. 951 0.48 16.46 17.32 l ~. lq 
•61 10 1 1699051.0781 185.317 171.%"3 o.?9 11.10 17 .96* 

t •60 9 20 169q405. 7184 174.724 1ea.113 0.96 6.?o 7.B ij.27 
•56 l 14 l 700616. 8909 291.813 1.585 0.00 13.34 B.87 1 4.41 
•53 5 9 1701827.7295 44.691 178.458 0.34 7. ;3 8.16 A.!?9 
•50 ' 7 1702860. ()797 344.310 172.850 0.24 )5.88 16. 72 1 7 .55 I 
•49 8 21 1703392.7882 l44.5J 5 J • Olt9 o.s3 7.66 9.19 1 o. 7l J •48 8 9 1703746. 9362 13'?.696 9.035 0.18 14.17 15.07 l '5.91, 
•47 l 4 1 703894. 84 70 282.459 165.641 o.?.3 10.89 11 .87 12.84 i •46 12 14 1704603.6gq4 260.429 l Bl. 34 7 ('1.04 b.91 * 6.t.19 
• 39 7 31 1707024. 7358 1'24. 606 171.4QO 0.01 7.19 7.47. 7.65 ~ ·38 7 20 1707378. 7750 113.800 181. 364 o.64 7.26 R. 75 10.23 
•37 1 14 1707556. 8641 292. l 72 9.460 0.82 Jo. 85 H.39 13.94 I •35 5 19 170A413.0402 55.135 177.611 0.14 17.36 lf3.?.4 18.132* 

l. ·34 11 1 1708943. 8688 216.853 7.502 0.94 10.12 12.33 13.93 
•2B 1 5 11108;4. 7666 282. 762 173.512 0.82 7. 31 8.64 C1 0 96 
•27 6 19 l 711365. 6216 84.308 3.191 0.31 4.9R* ".i. 24 5. fl-::\ ~ ---is 10 23 1712221-7887 207.453 l 71. 599 0.25 a.ea 9.73 10. 58 
-21~ 4 7 1712753. 7578 14.722 7.200 0.96 7. 42 5.01 l0.3? 

1 
•21 8 11 171361 o. 0181 135.7.03 1 72. 775 0.C) 1 16. 11 17.?7 '18 .42 
•18 6 10 1714643.6287 75.5R7 168. 02 5 o.oe 5 .01 * 5.32 s. 64-
.q 6 30 1 71 7950. 9348 94. 762 2.345 0.98 13.Al 15.06 lh. 31 
•8 6 19 l 718305.6591 84. 728 11. 020 0.34 5.16 5.80 b.4~ 
,6 4 29 l 718985.0124 3 5. q97 358.516 0.62 J6.74 ).7.84 18.58* 

1 
' 



2. Solar Eclipses for Babylon (•2972 - 59) 



' 

I 
I 

' 

' ' 

111 

' 

i 

CY CM co 
-2972 9 24 
-2966 11 17 
-2960 2· 18 
-2958 6 23 
-2954 .4 12 
-2953' 9 25 
-2951 2 • -2943 3 11 
-2941 2 18 
-2939 6 23 
-2939 12 18 
-2937 5 4 
-2932 8 4 
-2931 7 24 
-2928 5 23 
-2927 5 13 
-2925 9 16 
-2922 7 15 
-2921 7 4 
-2914 2 19 
-2913' 8 4 
-2912 12 19 
-2906 3 22 
-2900 5 14 
-2899 5 3 
-2899 10 2 7 
-2897 3 1 3 
-2890 10 18 
•2887 3 22 
-2885 7 26 
-2884 1 20 
.. 2883 1 8 
-28R2 11 18 
-2880 10 27 
-2878 3 13 
-2877 8 26 
-2876 8 14 
-2874· 6 25 
-2871 10 1 8 
-2867 • 5 
-2863 11 18 
-2860 3 23 
-2859 9 5 
-2857 1 21 
-2855 6 25 
-2846 6 16 
-2845 6 5 
-2843 4 14 
-2837 7 6 
-2836 11 19 
-2834 5 4 
-2833 4 24 
~2831 8 27 
-2830 2 21 
-2829 2 10 
·2827 6 15 
-2824 4 14 
-2823 9 27 
-2822 9 16 
-2820 i 27 
-2813 • 7 
-280() 12 21 
-2806 4 25 
-2805 10 8 

Babylon: -2972 - -2805 

JON L p 

635601.876g 158.356 35R. 082 
6380'i-7.0003 213.139 1 71. l.'J06 
639%5.9299 306.045 6.501 
640822.0501 66. 231 171.610 
64221 o. 9550 357.577 l 76. 808 
642741.8627 158. 735 5. 92 8 
643243. 8227 296.955 l 10. 93 7 
646197.0324 327.355 357.651 
646905.7359 306.222 14.388 
647761.6977 66. 263 179.351. 
647939. 8933 24 s. at s 7. 876 
648441. 7296 18.156 167.166 
650360. 7781 107.488 358. 087 
650114. 8032 96.473 5. 733 
651749.0432 31.287 1.435 
652103.6148 27.144 10.228 
652959. 8110 14c;.762 177.957 
653992.6377 87. 369 l 70. 206 
654347.0064 76.826 178.620 
656769.0355 307.935 178. 282 
657300.1113 107.204 5. 226 
657803.0221 24f.584 111. 684 
659721. 8422 331.755 4.428 
661966. 8189 2e.12a 174.159, 
662321.0004 18.220 182.484 
662497.9878 192.358 ~. 8flR 
6629()9. 7662 32 a. 862 169.092 
665775.9398 182.920 169.900 
666661.6960 33f!.001 12. 307 
66751 7.6544 Q8.129 l 77. 451 
667695. 8800 211. q71 7.146 
668049. 8908 26~. 769 14.585 
668728. 77.82 214.447 35R. 134 
6694~ 7 • 9904 irn. 731 B. 763 
6699~9.6927 12c;.1ss 177.005 
670470. 7449 12 a. 91 7 4. 436 
6 7082 5. 055 8 llR.040 12.479 
671504.9821 68.694 159.003 
672715.9007 183.251 l 77. 802 
674102.9A32 1oa.go5 176. 944 
675668. 7416 214-950 5. 1)46 
676525.0095 339.692 176.230 
677056.0704 13 c;. 895 4.149 
677558.9862 279.515 170. 848 
678444.7940 68.881 6. OOQ 
681722.6781 59.nt 171.601 
682076. 8033 4c;. 341 179.747 
682755.6798 o.267 166. 710 
685030.0905 7c;.440 6.]59 
685532.0704 216.636 169. 957 
686063.0232 1c;.433 0.982 
686417.6345 ().336 9.785 
687-273.6673 130.678 176.222 
687451.7936 31C.254 5.611 
687805. 8069 299.280 13.280 
6886"62. 0766 59.768 l 78. 906 
689695.6454 C.604 174.613 
690226. 7524 162.026 3.880 
690581. 0985 150.992 11. 761 
691260.9522 100.596 357.115~ 
693859.0220 141.671 l 75. <J99 
6954?.4.8631 248.385 5.851 
696280.9583 11.023 l 73. 743 
696812.0995 1 n.100 3.823 

15 

PMA TB TM T• 

0.03 11.oa 11.47 l!.86 
0.11 14.58 16.00 l 7. 42 
0.88 12.68 14.11 15.54 
0.39 17.53 18. 36 19.03• 
0.95 14.01 15.35 16.69 
0.69 9.74 ll.09 12-43 
o. 95 8.38 9.Q4 11 • 50 
0.38 }6.67 t7.5o• 
0.24 6.80* 7.23 7.96 
0.17 6.10 6.67 7.7.4 
0.84 10.41 12. 30 l.4.18 
0.22 1.00 7 .67 8.35 
0.18 7.65 8.55 9.46 
0.51 1:b6 9.02 to.37 
0.99 16.94 ·11. 1n 18.67* 
o. 32 5.49* 5.76 
o.85 7 .91 9.25 10.59 
0.29 4.86* 4.ft6 5.54 
0.52 15.74 16. 71 17.68 
a.so 16. 35 17. l 9 11.22• 
o.n 18.15 19.0q* 
0.()5 15.58 16.90 17.06* 
0.54' · 10.02 11.38 12. 73 
o. 82 8 .90 10.45 1 2 .oo 
o. 15 16.14 16.82 1 7 .51 
o.s4 14-38 15. 44 16.50 
0.65 7 • 16 A.38 9.61 
o.68 l?.75 l3.Q6 1 5. 1 6 
0.67 6.33* 6.46 7.40 
0.65 4 .• 87* i;_.25 6.10 
o,,_73 10.2g 12.13 }3.96 
0.01 11.69 1?..05 l?.42 
0.01 6.53• 6.87 7.24 
O.?O 14. 73 15. ,.q 16.?6 
0.05 6.47• 6.';9 
0.75 5.Rl 1.oz 8.2~ 
o.oo 17 .61 l7.6fl l 7. 75 
0.57 15.12 16 • l 8. 17.24 
o.44 10.86 12.06 l3.26 
0.64 14.55 15.64 16. 73 
0.76 6.53• 1.21 R.26 
I• 01 15. 62 16.65 l 7 .~ 7 
0.46 16.q3 17.84 18. 71• 
0.63 1.4.60 15.Q4 16.91l• 
0.56 7.90 9. 12 l0.34 
n.63 5. 15 6.12 1 .oa 
Q.38 8.55 9.R9 11.22 
0.21 5.95* 6 • 31 6.99 
o. 72 18.06 18.97 19.12• 
o.se J.6.88 17.44* 
0.94 16.32 J7.3q 18.38• 
0.44 5.79* 6.15 
0. 78 5.16* 5.26 6.J.6 
0.40 7.76 9.09 10.42 
0.21 7.98 9.17 10.37 
0.36 17.92 18.74 18.97* 
o.J 8 5.94• 6 .12 
o.76 5.9R 7. 21 8.44 
0.40· 17.55 18.35" 18.54* 
o.oq 14.29 14.85 15.40 
o.33 15. 53 16.32 t 1.11 
0.45 9.97 11.H 12.41 
0.51 14. 38 15.40 I 6.43 
0.1B 17.84 18.16* 



16 

CV CM CD 

-2803 
-2802 
-2801 
-2800 
-2796 
-2791 
-2790 
-2787 
-2783 
-2781 
-2780 
-2777 
-2775 
-2713 
-2769 
-2761 
-2758 
-2758 
-2754 
-2752 
-2749 
-2748 
-2747 
-2745 
-2742 
-2735 
•2733 
-;2732 
-2730 
•2729 
-2728 
-2 726· 
-2726 
-2723 
-2719 
-2718 
-2715 
-2707 
-2703 
-2702 
-2701 
-2700 
-2693 
-2693 
-2691 
-2686 
-2681 
-2679 
-2678 
-2676 
-2675 
-26 74 
-2672 
-2669 
-.2665 
-2664 
•2660 
-2654 
-2653 
-2652 
-2647 
-2646 
-2642 
-2641 

2 22 
2 11 
7 28 

12 11 
9 28 
7 7 

12 21 
4 25 
8 7 

12 12 
6 5 
9 29 
3 14 
7 18 

10 30 
6 6 
4 5 
9 29 
I 22 
5 27 
3 27 
3 15 
8 29 
1 13 

10 31 
1 22 
5 ?.8 

11 9 
3 26 
9 9 
8 28 
t 13 
7 8 

10 31 
R 19 
8 8 

12 1 
7 8 
4 26 
9 10 
8 30 
2 2' 
4 6 

10 1 
2 14 
5 18 
2 24 
6 29 

12 12 
4 27 

10 11 
9 30 
2 15 

12 3 
9 21 
9 9 
1 3 
2 25 
8 10 

12 24 
10 1 

3 28 
7 10 
I 3 

JON 

697314.8933 
b9766B. 9038 
698200. 1053 
698702. 81 76 
70008 9. 933 7 
701832.6282 
702364. 8241 
703220. 9868 
704786.0159 
705642. 7212 
705818. 9253 
707029.7469 
707561. 6751 
708417.9160 
709982.8035 
712758.8B32 
7137Q2.9218 
713969. 7580 
715180.933q 
7160l6. 8920 
717070.1415 
717424.1843 
117956.6699 
718458.9086 
719846• 0105 
72212 o. 8757 
722976. 9151 
723507.9343 
724010. 0636 
724541. 9970 
724896.0452 
725398. 7734 
725574. 8603 
726785. 8610 
7281 73. 81R6 
728527.8841 
729738. 8749 
732514. 8536 
733902. 7741 
734405.1335 
734759.1284 
734936. 9601 
737534.9636 
737712.6706 
738214.9335 
740133.9911 
741876. 8530 
742732.8416 
743264.0380 
743765. 8938 
744298. 0104 
744652.0138 
745154.7518 
746541. 9774 
747,929.7679 
148283. 8589 
749494.9159 
751 740. 0663 
752270.8583 
752772. 7982 
754515.1016 
754692. 9227 
756257. 8774 
756434.7602 

Part I: Solar Eclipses 

L 

311.744 
300. 773 
100. 731 
239.026 
163.673 

80.787 
248.140 

l 1.441 
111.498 
239.323 

50.641 
163.862 
331.098 
•H. 381 

195.592 
SC.993 

352.313 
164. 26 7 
281.421 
42.265 

34 3. 346 
332.592 
133.233 
272. 221 
1q1.25s 
281.734 
42.656 

206. 970 
343.085 
1'♦ 4. 226 
l33.004 
272.480 

82.201 
1q7.497 
123.622 
112.558 
729.2~2 

82. 5 71 
12.f!03 

145. 812 
134.531 
113. 768 
353. 529 
166.373 
304. 764 

33.791 
3l'i.043 

74.086 
240. 589 
l'i.109 

177.538 
166.101 
304.979 
231.178 
156.549 
1'+5.285 
262.556 
315. 654 
114.723 
25 :.176 
167.646 
345.483 

84.774 
262.788 

p 

169. 328 
176.992 

4. 953 
l6q.91z 
167.853 
l 77. 322 

13. 714 
1 BI. 564 

4.438 
177.797 
358. 390 
175.753 

11. 303 
176.657 

3.814 
6. 268 
2.538 

183.582 
5.124 

171.073 
167.100 
175.016 

3. 734 
16Q.416 
167.808 

13. 044 
l 7R. 945 
11.675 

1 74. 203 
3.466 

1 o. 93 8 
177.297 
.l56. 094 
l 7i:;. 685 
l 75. Qq9 
182. 752 

.1. 1'35 3 
~.qgo 
7. 81 A 

167.370 
171t.721 

3.694 
181.083 

3. 210 
16A.221 
358. 843 

11.621 
l 76. 564 
11.672 

171.602 
3.130 

10.327 
1 76. 084 
175.712 
174.235 
lfU.769 

3. 545 
1 75. 526 

2.338 
167.666 
174.113 

1.583 
183.677 

11.411 

PMA 

0.43 
0.19 
0.95 
0.44 
0.09 
0.41 
o. 13 
0.29 

~0.92 
o. 73 
0.58 
0.43 
0.25 
0.81 
0.92 
0.34 
0.94 
0.33 
o.56 
o.oo 
o. 18 
0.45 
0.90 
0.88 
o.57 
o.40 
0.79 
0.50 
0.28 
o.53 
0,24 
0.37 
0.09 
o.i:ia 
0.32 
O.23 
o. 32 
(1.71 
0.94 
0·.10 
o. 31 
0.00 
0.23 
0.46 
0.36 
0.67 
0.50 
0.11 
0.37 
0.19 
0.21 
0.48 
0.34 
o.oa 
o.u 
0.38 
0.11 
0.27 
0.98 
0.06 
0.40 
0.69 
o.u 
0.43 

TB 

11.21 
12.23 

5.25 
8.72 

13.58 

9.05 
15.4 3 
15.57 

13.26 
6.44 

12 •. 24 
7.40 

11.53 
12. 79 

6.71 
13.07 
13.11 
6.91 
7.53 
5 .20• 

11.60 
15.15 
10. 37 
12.66 
12.41 
17.38 
14.6 7 
16.60 

7.04* 
11.35 

Q.56 
8.33 

10.12 
10.14 
9.98 
7.44 

18.50 
lA.33 
13.99 
14.74 

13.08 
15.51 
9.67 
9.57 

16.17 
12.22 
15. 37 
1 5 • 1 5 

6.81* 
14.65 

7 .01 
9.28 

12.76 
17.07 
9.78 
a.11 

17.57 
13.04 
11.21 
7.03* 

TM 

12.83 
13. 32 
6.32 
9.76 

14-17 
4.87• 
9. 78 

16.22 
16.76 
6. 86* 

14.54 
7.34 
6.44* 

13.96 
8.83 

12.56 
14.33 

7 .51 
14.22 
13.22 

7.73 
8.84 
5.20 

13.08 
16.29 
U.68 
14.04 
] 3.69 
17.76* 
15.85 
17. 38 

i.85 
l 1. qg 
10.119 

9.65 
11.i:i.1 
11.41 
ll.33 
8. 8 ':i 

1 A.62* 
18.79* 
15.13 
l 5. 5,4 
5. 72* 

14.11 
16.78 
11.04 
11.06 
11.01 
13.24 
)6.22 
16. 33 

7 ·" 2 
15.16 
7.80 

l.O. 58 
13.66 
17.33* 
11.23 
9. 25 

18.26* 
14.21 
12.11 
7.80 

H 

14.40 
14.H 

7.40 
l O .81 
14. 76 

5 .57 
1 o.s 1 
11.00 
1 7 .95 

7 .63 
15.82 
8.25 
6.76 

15.69 
10.25 
l 3.59 
15.87 

8.31 
l 5.38 
\3.33 

e.54 
10 .15 

6.20 
14.57 
l 7 .43 
12 .99 
1-5.42 
14.97 

17.0lt 
18.15 
a.so 

l 2.60 
12,22 
1.0.qa 
13.02 
12.69 
12.68 
1 0.26 

l 6.26 
J. 6 • 34 

6.20 
1 5 .15 
18.05 
12 .41 
l 2. 55 
17.12* 
14.26 
1 7 .06 
l 7 .51 

8 .36 
15.68 

8.52 
l. l .88 
14.56 

J 

I ,, 
' ' 
t. ;i;· 

(•'_ . 
. J 
·'· "i,, .. 

f 
I. 

,,;. 

CY CM CO 

-2639 
-2639 
-2633 
-2631 
-2627 
-2625 
-2622 
-2621 
-2620 
-2618 
-2611 
-2607 
-2606 
-2600 
-2599 
-2597 
-2592 
-2588 
-2c;a1 
-2585 
-2585 
-2580 
-2578 
-2577 
•2573 
-2571 
-2567 
•2566 
-2563 
-2559 
... 2551 
-2555 
-2552 
-2546 
-2545 
-2543 
-2540 
-2536 
-2534 
-253'3 
-253] 
-2530 
-2530 
-2526 
-2524 
-2523 
•2522 
-2518 
-2511 
-2513 
-2512 
-2512 
-2511 
-2509 
-2505 
-2503 
-2501 
•2492 
-24'91 
-2490 
-2486 
-248'3 
-2480 
-2479 

5 8 
11 2 
12 2 5 

6 8 
3 2 8 
8 I 
5 30 

11 13 
11 1 

3 lQ 
10 23 

8 11 
2 4 
3 29 
9 11 
1 26 
4 2q 
8 II 
2 4 
6 10 

12 •5 
9 II 
1 26 
7 II 
4 30 
9 l 
6 20 

12 4 
10 3 

7 21 
11 25 

5 10 
3 R 
5 1 
4 20 
2 27 
7 21 

10 4 
9 13 
3 9 
7 12 
l 6 

12 26 
10 14 

2 28 
8 12 
8 I 
5 21 

ID 5 
7 23 
1 17 
7 12 
1 5 

II 5 
8 23 

12 27 
6 12 
6 2 
5 22 

11 5 
8 23 
6 22 

10 15 
4 10 

JON 

1s12qo. as16 
757468. 7010 
759712. 7173 
760243.8681 
761632. 7730 
76248 8. 804 7 
763521. 7336 
7 6405 4. 0494 
764408.0263 
764910. 6688 
767685. 7798 
769074.1352 
769250.q\81 
771495. 9613 
772026.9182 
772528.8312 
774448. 8503 
776013.1984 
776190.8119 
777046. 7724 
7772~4. 7381 
778966. 8976 
7 7946 0. 1051 
779999. 7328 
781388.6445 
782244.8109 
783632.0797 
784164. 0435 
785197. 6501 
786585. 0362 
787441.8079 
787973.9313 
789006.8759 
791251.8118 
791605.9142 
7Q2284. 8194 
791524. 7549 
795060. 9732 
795769. 7606 
795946. 8061 
796807.. 7146 
79698 o. 7361. 
797334. 7129 
798722.9754 
79922 4. 8046 
799755.6608 
8001.l0.0851 
801498. 6311 
802000.8630 
803388.0435 
803566. 0527 
803742.1340 
803920.035"3 
804953.1735 
806340.9821 
807197.8157 
807729. 7828 
811007.6427 
811361. 7092 
81 lA93. 7043 
813280. 7611 
814315.0657 
815525. 7711 
815702.7662 

Babylon: -2803 - -2479 

L 

24.765 
199. 941 
253.465 

54.312 
345.713 
106.020 
45.446 

211.152 
199.628 
336.807 
189.974 
ll6.809 
295.295 
341.293 
147.563 
286.123 
16. 794 

116.849 
295.559 
56.003 

233.Sll 
147.914 
286.448 

8 5. 81 7 
16.970 

138-619 
66.489 

23~.216 
169. 793 

96.4'35 
223.585 
27.343 

'321.355 
1 0.520 

7.927 
31 8.198 
96.554 

1 71. 575 
149. 6] 8 
3~7.676 

87.609 
266. 779 
255~'433 
181.301 
11 0. 756 
117.913 
107.?66 

37.551 
171.838 
98.260 

277.741 
88.006 

266. 1t68 
"203. 442 
12P..775 
256.992 

58.535 
49.656 
39.020 

203. 746 
128.932 
69.002 

182.946 
359.225 

p 

178.463 
3.100 

1 75. 576 
4.195 
9.503 

1 74. 724 
168.917 

3. 117 
10.190 

174.148 
1 73.996 
174.263 

2. 568 
173.368 

1.417 
166.Ql3 
359.022 
102.·019 

10.482 
1 75. 91 7 

3.083 
Q.302 

1 74. 811 
1.857 
6.913 

173.582 
175.101 

10.103 
1.1 74 
1. 229 

113. 938 
6.0:?:2 
0. R6 7 

110. 781 
11a.q31 
165.449 

q.020 
165.219 
lfll.016 

8.745 
t71.669 

2. 64 7 
9. 898 
Q.051 

173.333 
o'.191 
8.494 

12. 45 2 
1 73. 134 
1 73. 074 

2. 333 
181.54J 

9.66fi 
1.1 73 

159.783 
1 B. 61 7 
\ 3.376 
lM.086 
176.148 

9. 080 
7.655 

,2.534 
180. 65 R 

6. 432 

PMA 

0.57 
0.69 
0.65 
0.64 
o.93 
0.35 
0.1s 
0.21 
0.62 
0.25 
0.24 
0.34 
0.28 
0.51 
0.48 
0.34 
0.12 
0.48 
0.94 
0.93 
O.71 
o.15 
o.51 
0.45 
0.53 
0.12 
O.9O 
0.47 
0.03 
0.47 
0.64 
0,21 
0.09 
0.39 
o.5B 
0.10 
0.25 
0.05 
0.10 
o.fl9 
0-64 
0.11 
0.01 
o.a1 
0.59 
0.19 
o.66 
0.35 
0.48 
O.Q7 
0.1a 
o. 19 
0.25 
o. 50 
0.14 
0.93' 
0.12 
0.22 
o.51 
0.02 
0.26 
0.86 
Q.69 
0.57 

TB 

10.59 

10.43 
7 .34 
8.27 
6.94 

16. 87 
15.44 

7. 3 7 
18.62 
13 .oo 
14.27 
u .~5 

9.19 
11.44 
7.47 
0.20 
7. 57 
6.80* 

11.72 
7.43 
6.39 

A.79 
17.83 
16.21 

16.49 
7.74 

13.48 
12.19 

8.81 
12.60 
9.46 
6. fl3 

14.91 
6. 13 
8.47 
5.85 

13.75 
8.29 
5.01* 

17.58 

10.01 
16.59 
16.80 
6.81 

16.25 
7.14 

14. 79 
7.76 
7.82 
5.15* 
5.n 

6.78 
17.413 

6.42 
7.75 

11.97 
6.29* 
6.Q9* 

17.06 
8.67 
9.36 
7.58 

17.52* 
16.71 
6.34* 
A.30 

19.00* 
14.00 
15.47 
13.13 
10. 35 
12.09 
a.at 
9.56 
8.81 
6.93 

12.53 
8.47 
7.40 
5.66* 
9.49 

! R. 71 
17.21* 
5. rn• 

17.45 
9.13 

14.41 
12.RO 
10.0R 
14. 16 
10.n 
7.57 

l'i.27 
7.42 
9.7? 
6.81 
7.04*-
7.00* 

1 ~ ,06 
9.49 
5.28 

lA.43 
5.33* 

ll.30 
1. 7. 51 
16.97* 
7.43 

16.96* 
8.JJ 

15.47 
9.30 
9.15 
5.37 
6.9A 
6.36* 
7.55 

l R.50 
7.69 
8.78 

TE 

13.15 
7.0R 
7 .5(} 

l 3. 70 
10.01 
10.44 

8. ?.2 

15.00 
16.66 
14. 31 
11.51 
\2.74 
10.14 
1 0. 93 
10.n5 

s.10 
13.:34 
9.50 
a .41 
6. 39 

10.19 
19.04* 

5.79 
18.41 
10.51 
15.34 
1 l.41 
l 1. 36 
J.5.73 
10.76 

Fl. 31 
l 5 .63 

8.71 
1 1 .01 

7.76 
7.76 
7.ll 

16. v~ 
1.0 .68 

5.86 
19.013* 

5.87 
l 2 .59 
1A.4A 

9.08 
16-16 
10.84 
J.Q.48 

5.99 
a.as 
6.44 
8.32 

l 9.Q6* 
B .95 
9.8?.: 

17 



18 Part I: Solaf Eclipses Babylon: -2477 - -2146 19 

CY CH en JON L p PHA TB TM TE CY CM co JON L p PMA TB TM TE 

-2477 8 14 816558 .. 1150 11 i;. 796 172.081 0.01 6.14 6.50 6.86 -2325 6 16 87201 7.9087 63. 804 1 73.0RO 0.21 13.01 13.93 14.R!i 
-2473 6 2 81 7946. 9722 49.407 175. 112 0.61 14.9q 16.29 1 7 .59 -2324 11 28, 872549.0567 22c;.2so 6. qa4 0.60 16.66 17.26* 
-2412 11 15 818479.,0713 214.q75 9-123 o.53 16.90 17.46* -2321 9 28 873582. 8469 166. 062 351:1. 302 0.13 9.32 10.n ll .12 
-2470 4 l 81898'0 .. 1784 350.456 1 71.197 1.00 1.15 8-97 11).19 -2320 q 16 873936.8232 154.679 5. 1H6 0.49 7.93 9.43 10.cn 
-2469 9 14 8195ll.,6571 150.702 359.289 0.11 5.46* 5.73 -2318 ? l 874439.6992 zq1,.13R 172.005 0.25 6.qz• 7. l q 
:-2468 9 2 819866.1118 l,<;.875 7;379 O.A4 17.84 18.70 tll. 71* -2315 11 IS 875827.0044 21 c;. 810 170.970 Q.Al 14.92 16.07 11.21-
-2463 11 6 821756.q408 205.445 173.JQI') 0.74 12.34 13.83 l 5. 31 -2312 4 23 876712.6734 1 2. qaq,, 11. l A4 0.7() 5. 73"' 6. i3 7.07 
-2461 4 21 822288.,0A23 '9.656 5.583 0.11 18.06 lR.11+ -2310 R 27 877568o7qQ6 114.181 l 77. 405 o. 70 1.22 8.58 q_q3 
-2460 4 10 82264:?. 8006 35Q.633 14.290 0.06 B. 98 Q.41 9.fn -2303 4 14 879990.6452 4.220 176.01 7 o.os s.aa• 5.91 
-2459 8 24 823144 .. 0632 130.675 ~ 71. 723• Oo9?.. 16.70 17.61 1. 8.53 -2300 2 12 88102500172 304.930 171.566 0.41 15.85 16 o 81 "l 7 • l 9* 
-:?458 2 18 823321 .. 9690 310.141 0.94g 0.52 14.61 15.AO l6o99 -2:?9Q 7 27 As1sss.qsoo 104.100 3580389 0.28 13.A2 14.70 l '5 o5 A 
-2458 8 14 823498 .. 7460 120.205, l 79. q35 o.79 6. 32 7.39 JJ.46 -2293 9 18 88379909253 156.234 169.333 0.16 13.12 11.99 14.86 
-2457 2 7 823675.9778 299.116 8.56 7 o. 32 14.44 15.'i6 16.48 -2292 3 14 883Q78.0109 33 5.178 358. 042 0.44 15.Q7 16.8:? J.7.61* 
-2448 l 29 A26953. 7872 28q.s51 172.761 0.90 7.05 8052 Q.99 -2288 6 26 sas542.0tss 74.302 1 7q. 971 0.63 8. 72 10.36 11.~9 
-2447 7 14 827485.6464 9C.Ofl0 1.053 Oo04 5o0l 5.27 5.52 -2288 12 20 8857190 7963 251. 614 6.889 Q.82 1.64 8 .'36 10.01 
-2446 7 ~ R27839 .. 7126 79.275 8.963 Q.49 5. 5 3 6.52 7.51 -2285 4 25 886575.':l485 14.653 175.144 o. 71 13.qo 15.1?. 16.34 
-2436 12 7 831649 .. 7q42 237.394 9.122 o. 59 7.51 R.73 9.95 -2280 7 27 8884Q5. '7046 104.427 6.293 0.30 12.01 13.13 14.24 
-2433 4 12 832506.0958 1. 307 178.234 o.os 18.06 18.0H· -2279 12 11 888997.7564 242.:n5 170.958 o.30 7. 1 6 7.91 fl.67 
-2432 9~ 24 8 330.3 6. 8266 161.985 7. 022 0.41 8.64 9.76 10.87 -2277 5 26 889528.8195 44.058 00722 0.55 10.00 11.44 1 2 .87 
-2429 7 25 834070. 945 7 100. 710 0.433 o.64 13.28 14. 76 l6o25 -2273 3 I 5 99oq11. 7663 135.316 , 5. QOO 0.43 7.33 8. 4" g.65 
-2428 7 13 834424. 9958 89.825 8.24? 0.10 16.08 16.66 1 7 .24 -2269 12 21 89265Q. 8110 25 2.024 14.721 OolO 9.47 10.07 l0o67 
-2426 5 23 fl35104o0101 40.501 355. 034 0.03 16. 83 17.09 l. 7 .3'5 -2266 \ 25 893'515.%16 15.040 181.014 0.04 15.12 15.43 15. 73 
-2426 11 17 835281.8041 216.543 1900612 o. 35 7.43 8.51 9.59 -2266 10 19 8936"20 8236 1RA.fll8 s.1 n 0.11 7o85 9.46 11.01 
-2425 5 13 835458. 7092 30.472 3. 816 0.16 6.82 7.34 7.86 -2265 ID 8 894046.955!3 1 76. 702 12. 63 5 0.10 13.85 14.52 l '> .19 
-2419 7 4 83 7702. 795 0 AO. 75 8 172.728 n.16 8.14 9.03 9.91 -2260 12 11 895937.1748 242.636 l 78. 77 1, 0.44 7.0Q 8.oo ll. 91 
-2418 6 23 838056.9208 70.065 180.814 a.so 12. 63 14.06 15 .49 -225f. • 28 89732 "· 8178 167.247 176.73A 0.74 A.10 9.47 l0.84 
-2416 5 3 838736.1213 2 l. 775 168.636 0.49 6.58 7.45 8.33 -2:?55 3 25 897503. 0580 345.848 5.13(1 Oo23 17.27 17.81* 
-2415 ID 16 839267.7085 lA4.083 359. 022 0.39 6.03* 6.7..7 7•12 -2253 7 20 AqR3!i9.1425 106. l 01 110.201 0.25 IA.sq 19.oq• 
-2409 12 9 841513.0112 23~-068 113. 084 Q.63 15.29 16. 50 J7.14* -2246 3 16 '100100. q2og 336.866 16Q. 723 0.15 13.09. 13.96 14.83 
-2407 5 23 842044 •. 0186 4C.890 7..904 0.13 16.25 17o?.2 18 .19 -2245 ' ' 9011;4.9822 32 f:.044 1 77. 599 o.~66 l4o80 16.09 l 7 .18 
-2406 5 13 842398. 7243 3 o. 879 11.6'54 o. 55 6.50 7.40 R0 3l -2240 6 5 903053.8860 54.617 7.685 0.01 l1o9A 17.o51 13.01 
-2405 • 26 a4zgoo. B12 163. 759 1 71. 070 o.oo IA.35. 18012• -2239 10 20 9035'55.',1388 189. 5q7. 16q.ooo 0.43 12.84 14. 17 J, 'i. so 
-2404 • 15 843254. 8064 1 '53.082 1 79. 045 o.qa 7.85 0.10 l 0.36• -2238 4 16 9037~3. 9411 6. 658 355.693 Q.03 14.85 l 5.1 7 l 5.48 
-2403 3 11 843431. 8656 331.095 6. 7:?S o.q4 10.7.S llo94 13.63 -2237 9 29 904264. 7026 167.509 184.661 0.16 s.74* h.OQ 6.61 
'-2401 7 15 844288.0752 'H.326 1.71.984 Oo73 17.62 18.61 19. 14* -2?34 7 29 905:?q8o6998 10~-034 111.•n3 0.81 4. q5 6.07 7.19 
-2400 l 9 8444650 9887 270.447 o. 818 0.06 15.74 16.14 u,o53 -2233 l 22 90541S.87q9 24:: !!; 6. 31 '5 o.'53 1 Oo 95 12.2:? 13.49 
-2397 5 4 845676.7017 22.146 176.493 0.25 6.21 6.89 7 .57 -22 31 5 27 9063:31. 8722 172-545 (). 25 11.42 12.40 1 3. ll'J 
-2394 3 2 8't6709o 7ll 4 322.033 171.213 0'.82 6058* 6063 7. 79 -2226 8 29 9082'51. 894'• UE-.R65 4.979 0.71 10.AA 12.43 1 ~.97 
-2392 12 30 847743. q349 2610133 165.031 0.17 l 3.26 14.08 14.91 -2?24 l l3 908753.8509 275. 51 7 170.520 1. 01 9.44 10.88 l?.. 31 
-2381 1 9 851405.8461 270.61H 8. 750 0.90 8.94 10.61 J i! .28 -2218 4 5 911027.1367 356.l.11 11.604 n.s3 f..30 7.48 8.65 
--2319 5 It 852262. 0049 32.539 175.62Q Q. 75 15.90 16.96 ta.o;' -2216 8 8 911Afl3.9971 116.75A 177.340 Oo46 14.89 15.99 1 7. 10 
-2378 10 27 852792.9333 l95.5'i3 6. 91 '5 0.82 1:? .2 3 13-~;> l '5.02 -2214 l 22 9124] 5. 9074 ;>A5.148 14. l 2 '5 0.11 1] .98 12.7g 11.61 
-2376 3 12 853295.0050 332. 629 170.SJ7 0.02 16.39 16.62 16.85 -2p2 5 ,, Ql327l. 897R 46.283 1 80. 369 0.55 n.os n.32 14.57 
-2375 8 26 853826.8697 133.057 359.004 0.40 9oR8 11.42 12.96 -2212 11 20 913448.8498 221.629 '5. 114 0.11 R.69 10.~9 17.09 

. -2374 B 15 854180.8769 1210910 6.495 Oo25 10047 11.82 13. l 7 -2211 11 ,9 913803.0247 210.311 12.619 o. ?:3 15.67 16.60 l 7 .53 
-2373 12 31 8546R3o 7049 261.295 1 7:?. R6? 0.18 1.0?* 7 .23 -2205 7 A 915870. 0068 JJ5 •. 90l 357.462 O.OA 16028 16073 l 7. lQ 
-2372 12 ,. 85503 7. 8143 2'50.042 180.375 o.oo 8. 52 8.68 8083 -2202 10 31 Ql 7080. 8994 2()0. 176 176.651 0.47 10.79 1?:. C7 13.34 
-236Q 10 18 8 56070. 876 7 186.106, 110. 941 ().45 10. 72•' 11.&4 12.95 -2201 4 27 Q17258. 9146 1 7. 136 2. 600 0.87 12.49 14.04 ,s.5q 
-2366 3 22 856956. 7697 341.618 13.677 o.;2 7.46 8.39 q.32 -219q B 30 c;i181l5.1209 13f!.533 169. 01 9 0.60 18.12 1 A. 71* 
-2365 • 6 857458.6659 112.649 1 700 79; 0.02 4.Q6• 5. 10 5.32 -2192 4 17 920536. 1659 R.:?65 167.278 Oo07 7.97 A. 'i2 q.06 
-2364 7 25 857812. 8231 101.795 178.759 0.98 8.31 9.95 1 t.59 -2191 4 6 noac;io. s133 357.578 175.263 0.65 8.52 10.16 1 1. A 1 
-2359 10 27 R59732.9622 195.946 14. 75 0 0.06 14.17 14.62 15.08 -2186 7 8 922809. 8241 86.11 7 5.331 Oo59 8.84 10.oll 11-3~ 
-2354 1 10 861269. 0451 272.312 1 72. 66 7 0.49 16.41 16.96* -2185 11 22 qz3311.9786 223.?,15 168.947 o.68 l4.0~ 15.48 16.94 
-2353 6 25 861 79q. 9680 72.269 0.400 0.82 14.49 15.66 16.83 -21 79 2 23 925231.9065 311.201 4.961 0.77 12.14 13. 38 1 4.61 
-2352 6 14 862154. 643q 62.148 9. 070 0.97 5.01* 5o39 6025 -2173 4 17 927476. 0844 7.989 174.399 0.10 18.10 1,8.18* 
-2350 10 18 8630Jo.q101 18t.517 l 78. 779 0.11 11. 61 12.37 13.12 -}'112 q 30 928007.9319 169. 948 4. 397 0.69 12.09 13. 56 1s.0·4 
-2349 ·4 13 ,8631A7. 716q 2. 525 4. 311 o. 19 6.5q 7-31 8.03 -2170 2 14 928509.8995 308.1A9 169.428 C'o69 11.59 12.93 14.27 
-2347 A 16 864043.%72 123.436 1 70. 286 0.29 14.60 15058 16.56 .. :?168 7 IA Q29395. l492 96. 723 4.681 0.01 19. l 'i l9ol3* 
-2346 2 10 864222. 0294 303.152 359.809 IJ.48 16.32 17. 15 17.17* -2162 9 10 9'H639.q;53 149.361 176.178 0.74 J. 2 o l '5 13.7? 15.28 
-2343 6 5 865432.6049 53.361 173.892 Q.35 5. 1l * 15 .41 -2159 7 9 932673.1116 1:n. 831 169. 356 0.21 18.97 l9.l4"' 
-2342 5 25 865786.9831 43.015 182.512 o. 14 15 .. 55 16024 16 .. 92 -2158 6 2S •=n~o21. S469 11.c1n l TT.912 1.00 9. 7'5 11 .. ?0 12 .. 65 
-2339 '3 23 866820. 0235 343.273 177.'5/ll 0.88 16.05 17.00 1-7. 76* ' -2158 12 21 933204. 8713 255.111 4. q3a 0.37 10.01' 11.54 13.07 l -2331 4 23 869772. 9981 12.920 3.437 0.51 15.58 16.67 1 7. 76 

1: 
f 

,-2151 2 14 935449.8864 308. 570 177'.280 0.01 11.98 12.54 l '3.11 
-2327 2 10 871161.8400 3030 341 7.704 0.11 9.09 10.73 12.36 -2146 5 18 937368. 8044 37.636 7.918 0.55 a.20 9. '57 10. 1:n 

t, 
' 

i;s ., 
' 1('. 
I \' 
IJ 
j 



20 Part I: Solar Eclipses Babylon: -2137 - -1794 21 

CY CM -CO JON L p PMA Ta TM TE CY CM CD JON L p PMA Ta TM TE 

-2137 5 9 940646.6165 2 e. 748 112.558 0.34 5.47* 5.79 -1966 9 30· 1003248.6589 14:3.458 D.900 0.39 5.35* 5.8R 
-2132 8 9 942565. 8129 118.156 3.573 0.82 8.14 9.46 10 • 79 -1961 7 9 1004991.6376 62.432 l?.. 503 0.31 5.00* 5 .02 5.70 
-21 31 12 24 q43068.0l41 256.696 168. 769 Q.45 15.57 lo.66 1 7 .00* -1961 12 3 100513 9. 0296 208.478 166.155 0.47 15.<:Jl 16.82 17.57* 
-2129 6 9 943600. 0144 s a. 6 12 35B.947 o.sz 16.21 1 7. 10 Ul.38 -1958 5 7 1006024. 7523 2.833 7.775 o. 78 7.14 8.26 9.3~ 
-2128 5 28 943954. 0665 48. 014 6.982 0.16 18. 13 1 A. 72 LR.82* -1956 9 9 1006880.7640 123.325 1 n. 221 o.oa 7.32 7.83 8.31 
-2125 3 28 944987. 8897 349.0:H 2. 93 7 0.71 11.02 13.04 14.25 -1949 4 I 1009275. 7386 354.019 112. 538 0.80 6.65 7.74 8.83 
-2120 1 3 946729.8079 266.163 12. 418 0.40 8.07 9.21 10.39 -1948 9 13 1009806. 9828 154.409 0.625 o.os 14.90 15.14 15. 78 
-211• 5 1• 947231.8798 3 9.120 171-609 Q.Q3 12.31 12.73 1 3.16 -1946 1 29 1010309. 9135 29~.987 167.298 0.22 12.34 13.47 14.60 
-2118 5 8 947586.0532 28.587 1 79. 939 0.49 17.24 18.14 l 8.53* -1945 1 18 1010663.9237 282.788 174.739 0.49 12.31 n.91 15.52 
-2118 11 2 94 7164. 0006 203.490 4.319 o.31 15.11 16.06 11.02 -1944 7 3 1011195.6200 ~3,368 3.231 0.22 4. 8 7* 5.10 
-2116 3 18 948265. 8958 340.198 167.622 0.06 12 .. 4 7 12.93 13. VJ -1942 11 6 1012052.0307 208. 806 l 74. 020 o. 35 15.91 16.77 17.56* 
-2112 12 24 950007. 7152 256. 769 176.561 0.50 1.00* 7.49 -1939 4 10 1012937.7610 3. 21 8 15.649 o.03 8.Q0 8.24 8.49 
-2108 1D 12 951"395. 9229 182.571 175. 663 0.65 11.40 13.03 14.65 -'1938 8 24 1013439. 0985 134.155 172.825 Q.66 17.55 18.41 l 8. 7gi,: 

/ -2106 3 28 951927.8959 34'9.420 l O. 81 9 o.m, 12.11 12.64 13.11 -1937 8 14 !013793.6868 123.629 181.147 o .. 44 5-07* 5.82 6.59 
-2105 8 II 952429.1302 11 c;. 903 167.613 0.42 t 8. 5 7 18.97* -1934 6 13 1014827.7516 63.944 1 n. 306 o. 86 6.60 7.94 CJ.27 
-2104 7 31 952783. 8278 109. 559 175. 949 o.5& 8.95 10. 21 11.48 -1934 12 7 1015004. 8263 240. 129 ?.180 o.os 9.38 9.AO 10022 
-2103 I 24 952960. 8571 288.11 7 4.241 0.24 10027 u. 50, 12. 73 -1931 4 II 1015861.0500 4. 51 4 l 71. 724 0.12 17.49 17.93 lA.12• 
-2091 3 19 955205. 8549 340.549 1 75. 490 o.55 10. ?.4 11.62 l ~ .oo •1926 7 14 1017780. 9277 93.QZO 2. 529 0.89 12.63 14.15 15.67 
-2092 • 19 957124.6027 6 a. s2 0 5.183 .o. 23 4.95* 5.21 -1923 II 6 1018991. 8048 208.954 181. 887 0.20 1.00 a.sq 9.39 
-2085 8 I 959723. 1"361 10':i. 842 183. 863 0.01 6.97 1.13 7.28 -1918 2 18 1020556.7629 313.793 9. 798 0.84 6.70* 7.93 9.40 
-2082 11 24 960934. 7150 225.937 4. 34 7 0.11 6.70* 7 .54 •1916 6 23 102141 ;. d216 74.376 1750464 0.% 16.41 )7.56 1 i:i. 71 
-2081 11 13 961288.8452 21·4. 577 11. 768 0.06 9.82 10.45 l l .07 ' -1915 12 7 1021944.8459 240. 726 lo. 02 7 0.11 9.14 10.55 llo97 
-2078 • 11 Q62321. 8586 150.871 2.545 0 .. 87 9.53 10.% 1 2.19 -1912 4 II 1022801.0859 4.924 179.567 o.31 17.84 J 8.13* 
-2076 1 26 962824.0152 289.698 168.082 0.02 16.41 16 .. 67 16.93 -1911 9 24 1023331. 8855 165. 394 0. 001 Q.45 10.61" 11.97 1 3 •, :\ 
-2075 7 11 963355. 8546 9C.100 356.520 0 .. 12 10.11 11.64 12.5A -1906 11 28 1025222~ 7688 2310270 174.038 0.67 1.04 8.l.l 9.18 
•2074 6 30 963709.8790 79. 289 4. 365 0.49 10.56 12.25 ll.95 -1904 5 12 1025753.6752 34.11 ~ 5.187 o.:H 5.71 6- 37 7 004 
-2071 4 29 9647430 8386 20.421 0.429 0.27 10.64 11. 52 l 2 .40 -1901 3 12 l 026 788. 0021 335 .. 364 !.365 0.94 15.43 lb.h2 l 7.-63* 
-2066 2 4 966485. 8336 299. 022 11. 580 0.67 8083 )0.28 11on -1895 5 3 1029031.6762 25.384 170.051 0.79 5.52* 6.2Q 7.19 
-2065 • 21 966987.6926 10.,21 168. 939 0.04 5.92 6.22 6.52 -1891 2 19 1030419. 8433 3l 5. 286 173.456 ~0.71 9.02 10088 12. 74 
-2064 6 • 96 73410 9109 59.781 l 77.275 0.89 12. 30 13.90 15.50 -1886 5 23 l0323,8.984"t 44.514 4. 311 0.46 15.26 160 2? 17. 1 g 
-2064 12 4 967520.0672 237.146 4.321 0.06 17.14 17.16* -U185 5 13 1032693.7030 34.515 13.046 o.42 6008 6 • 83 7.5Q 
-2059 9 II 969261.8942 1510283 10.378 0.04 12. 01 12.40 t 2. 78 -1883 • 15 1033549. 7391 156.389 1 800 140 I'). A9 6.04 7.0A R.l?-
-2057 I 26 96q763. 7690 7.89. A2 5 175.923 Q.40 6.90 7oql A.RS -1876 5 ' 10359710 711A 2 5. ROS 177. 95g 0.05 6.86 7 .18 1.50 
-2055 11 25 9 70797. 8966 227. 575 168.278 0.39 lJ. 30 l?..70 14.11 -1872 8 15 1037536. 8678 125.9Q2 0.793 0.74 9.RO 11.46 l 3. 12 
-2054 11 14 971151. 9388 216.128 l 75. 526 0.36 12.21 13.62 1 5. 03 -1871 8 4 1037~ql. 0692 115-146 8.806 0.5t 17-17 18.11 lQ.02* 
-2052 4 29 971683. 8180 20.775 A. 331 0.66 8099 10.23 11.47 -1871 12 30 1038038. 8945 26-4.428 165. 986 0.36 11.50 12.64 13. 78 
-2050 9 2 972539. 8549 142.065 l 74. 680 0.52 9.86 11.09 1?..31. -1862 1 7 26 1041168. 8737 105. ')92 171.227 0.15 11.36 12.17 13.38 
-2043 4 20 974961. 7718 120001 1 73. 141 0.93 7.53 s. B2 1 0 o 12 -Ul61 7 15 l041522.8CJ02 915.101 1 80. <)84 0.52 10.84 l?.51 14.19 
-2037 7 11 977B4. 6075 89.652 10.993 0.04 4.86* 4.89 -1860 I 9 1041700. 9366 274.117 9. 751 o. 11 120 71 14.06 15.42 
-2031 • 2 979479. 7178 142. 111 1820 5 8] 0.40 5o50 6.39 1.21 -1858 5 14 1042557.,0242 36 .. 217 176,. 992 1. 01 .1 6. 35 17.35 1 8.35 
•2028 12 26 980690. 7672 259.434 4.195 0.50 7.02* 1.7q 8.92 -1858 11 7 1042733.6777 210.044 0. l :\5 0.03 6046* -6.47 
-2027 12 15 9810440 861 7 248.126 11.633 o.41 9.43 11.04 12.65 -1857 1D 27 1043087.9583 198.947 7. 827 0.90 13-12 14.57 16.01 
-2025 5 1 981547. 0689 22.416 172.282 o.?.3 18.00 18.43* -1852 12 30 1044978.8591 264. 771 1 73. 880 o.56 9.55 10.94 J 2.34 
-2024 10 13 982077.9527 184.199 2.169 o.oq 13. 73 14.26 14. 79 00 1848 10 17 1046365.8611 189. 376 1710901 0.47 10.os 11.26 12.4h 
-2020 8 I 983465. 7362 lll.046 2.263 0.71 5.81 1.02 q.23 -1847 4 13 1046543. 8"585 6. 860 359.029 0.13 Jl.72 12. 53 l, 3 • ,4 
-2012 3 8 986241.81-57 331.209 1 o. 02 2 Oo83 s.5A 9.95 11.33 -1846 '• 2 1046897.9001 l5f.139 60991 0.42 11. 70 13.08 J.4.46 
-2010 7 12 987097. 8128 91. 268 174.981 0.45 8.44 9.72 11.00 -1841 6 5 1048781.6077 56.636 167.415 0.11 i:;.07* 5.26 
-2005 10 14 989017.9856 184.609 9.998 0.71 14.18 15.37 16.56 -1837 3 24 1050175. 7058 347.112 171.45A 0.89 6 .. 17* 6.66 7 .A7 
-2003 2 27 989519.1743 322.237 174.563 0.43 7.42 8.44 9.46 -1835 8 26 1051061.678g 11t:.697 7.843 o.32 5.25* t;.Q6 
-2002 8 12 990051.0378 121. 769 1. 735 o.31 16.33 17020 18.07 -1832 6 24 1052094.9183 75.854 1. 758 0.'95 12. 5? 13.92 15. 31 
-2001 12 28 990553.9299 261.039 16A. 062 a.so 12-44 13.99 15053 -1831 6 14 1052449. 6399 65. 796 10.410 0.79 4.97* 5.25 h.05 
-2000 12 16 990907. 9485 249.661 l 75. 344 0.28 130 21 14.49 l 5. 77 -1829 10 16 1053305. 8371 189. 746 179. 761 0.48 A.87 Q.94 l l.00~ 
-1998 6 I 991439. 7163 51. 984 5.673 Q.69 6.27 7 • 26 8.25 -1825 2 10 1054516. 9887 30t:. 566 o.936 o.51 15.13 16.04 16.94 
-1996 ID 4 992:!95. 9264 175.220 1 74. 102 0.87 11.9q Bo32 14.66 -1822 6 .5 1055727.6420 5 7. 05 9 175.225 0.55 '5.06* '5.41 6.lr, 
-1992 7 22 993683.1214 101.886 174. 310 o.s1 18.44 19011* -1821 11 18 1056258.6897 221.293 7. A73 0.02 6.63* 6.63 
-1989 5 23 994717.6553 43.208 170.514 0.10 5.25* 5. 72 6.62 -1818 9 11, 10572920 8611 158.712 359.830 Q. 3A 0 .56 10.q9 l 2 .?. 2 
-1988 5 11 Q95Q71. 9362 12. 789 1 79. on 0.74 13.35 14.90 16.44 -1817 9 6 1057646.'9937 147.5A3 7.491 o.74 14.49 15.85 l 7 • ?:l 
-1988 n- 4 995248. 6995 206.635 2.149 0014 6.40* 7.14 -1807 8 lb J.061278. 7796 127.118 179.167 0.95 6.64 R.11 9.59 
-1980 7 8 998052 .. Ol 74 62.405 4. 830 0.53 16.28 17 .25 18.22 -1806 2 10 1061456.9743 306. 930 a. 8?6 0.34 l4o37 15.26 16.16 
-1977 5 7 999084.9767 2.660 359/"933 0.81 14.84 16.07 l 7 .30 -180_4 6 15 1062312.9554 67. 502 1 74. 3'95 0.-57 14.,cr 15.40 16.50 
-1977 11 I 999262.7463 175.414 l8J.q97 0.55 6.04 7o09 8 .14 -1804 12 9 1062489. 7216 243.659 0.095 O. l 2 6.90* 1.20 
"":1973 2 24 10004 73. 7708 292.421 1.490 0.10 7.42 8.06 8.69 -1803 11 28 1062844.0527 232.528 7.872 0.66 16.,52 17.22* 
.. 1972 2 13 1000827. 8416 281. 276 11.067 0.60 8.60 10. "3-FI 12. 16 -1797 2 1 1064734. 9003 297, 1q 173.164 0.71 11.45 12.98 14.51 
-1969 12 2 1002215. 7282 207.041 9.981 o.oo 6.84 6.91 6.99 -1794 II 19 10661210 9623 22'3.043 171.872 0.73 13.4? 14.75 l 6.07 



22 Part I: Solar Eclipses Babylon: -1792 - -14.58 23 

t· 
:;;; 

CY CM co JON 
CY CM en JON L p PMA TB TM TE L p PMA TB TM TE 

-1792 5 4 1066653.1090 27.373 4. 322 o. 31 6.26 7~14 a.01 -1626 5 29 1127310.0517 52.243 1.398 0.89 17.14 18.16 lfl.88* 

-1790 9 1 1067510.0819 149.117 l 71. 271 o.c:,4 17.04 18. 12 1 a.so• -1623 3 27 1128342.9742 35 2. 336 356.329 o. 16 15.42 16.06 16. 71 

-1785 6 16 1069252.8337 67.760 18?..308 0.22 9. 75 10.76 11. 77 -1623 9 21 1128520.,6481 164.149 177.364 0.03 5.69* 5.67 

-1782 4 14 1070285.7674 7.977 177.327 o. 20 7.85 8.66 Q.4fl -1622 9 10 1128874.1239 152.953 184. 90R a.as 5.97 6.36 6.76 

-1 778 1 27 1071850. 8898 101.sq1 359.653 0.63 11.18 12.54 l 3 0 A9 -1615 10 22 1131473.7240 195.6A3 5.195 0.68 6. 22* o·. 1s 7. 72 

-1775 5 26 1072884.9396 48.403 355.354 ·0.01 14.65 15.23 15.8? -1611 8 9 1132860. 8487 121. 724 4.702 o.s0 9.23 10.68 12. 1; 

-1774 5 15 1073238. 9731 37.750 3. 36 8 o.s, 14. 81 16.09 17.37 ,..1605 10 2 1135105.9824 175.209 1 71.165 0.14 14.26 14.99 15.77. 

-1771 3 14 1074272.9954 338.774 359.2b5 0.60 15.38 16. 32 l 7 .26 -1604 3 21· 1135282. 8377 352.593 4.210 o.57 10.00 u.20 12.40 

-1767 12 20 1076014.1787 254.909 7.814 o.96 7.05 8.2Q 9.53 -1600 I 14 1136670.9750 28C.991 6.078 o.A9 14.22 15.64 16.99t 

-1764 4 24 1076871.0577 1 a. 414 176.467 o.89 17.26 J.8.25 1.8.:H,t -1595 3 18 1138560.8313 343.717 lf:t8. 874 0.50 q.45' 10.65 11.85 

-1763 10 8 1077402.%AO lRO. 665 6. A52 o. l:19 13.31 14.92 16.5l -1591 1 4 1139948.7381 271.498 169.984 0.22 7.04* 1.?6 8.08 

-1759 1 27 1078790.9271 108.010 7.492 0.22 1.3.01 B.92 14. 71 -1591 12 24 1140.302. 8545 260.239 l 77.503 0.10 9.70 10 .41 ll.13 

-1758 12 II 1079292.7037 245.469 l 71. 884 O.ll 6.92* 7.lO -1589 6 9 1140834.8419 62.559 A.Oll o. 15 9.61 10.50 1 t. 39 

-1753 9 18 1081034. 7375 l,,"i9.'l07 1 78.100 o.75 s •. 65 6. 86 8.06 -1588 10 23 1141'337.0018 lQ?.423 169. 239 O.R3 14.79 16.00 l 7 .22 

-1752 3 14 1081212.9526 33~-060 7. 174 0.34 13.ao I4.76 l"i.71 -1585 3 28 1142222. 8709 35~.003 12. 057 0.05 11.30 11. 72 12.14 

-1750 1 18 1082068.9062 99.091 172.141 o.16' 12.83 13.58 14. 32 -1584 8 10 1142724.1125 123.414 168. 750 Q.68 1.8.08 18.89 18 •. 9 3t: 

.. 1743 3 5 l084490.8A06 :no.010 171.737 0.81 10.86 12.44 14.02 -i583 1 31 1143078. 7650 113.061 177.176 0.81 6.87 8.00 9. l 3 

--1740 12 21 1085878.0669 256. 645 17J.80fl 0.06 16.99 17.00* -1580 5 30 1144112. 6604 53.660 172.649 a.ea 5.11 * 5.67 6.71 

-1739 12 II 1086232. 7111 245.868 l 7Q. 708 o. 28 6.Q2* 1.22 -1576 3 18 1145500. 8653 344.141 176.679 0.42 10.85 12.01 1 3.16 

-1737 5 26 1086763.7217 48.010 9. 889 0.63 6.17 7. 1 8 8.19 -1574 8 20 1146:'86.1159 132.834 12.121 0.42 18.13 lR.80 lA.Blt 

-1736 10 9 1087266. 0490 182.21 7 1 70 .. 579 o.91 16.11 17.34 1 B.Ol * -1572 6 30 llli-7065.9273 8?.555 358.868 0.56 12.86 14.29 15.71 

-1731 1 18 l 089008. 7312 99.296 180. 039 Q.53 6.06 7.10 a.JS -1571 6 19 1147420.1153 72.968 7.135 0.30 18.75 19.08* 

-1728 5 16 1090041.6461 ~9.210 174.744 o.55 5. 30* Ii. 51 6.l3 -1569 10 24 1148276. 6705 197.467 l 76. 991 0.09 6.25* 6.32 

-1724 8 28 1091601S.9114 ll<;.<;57 35A.21.8 0.01 12.41 12. Q2 1 l.4 l -1568 10 12 1148630. 6972 llH:.059 184.263 a. l 5 6.0,<,• 6.43 

-1720 6 16 1092994. 7827 68.908 o.630 0.37 R.00 Q.16 10.31 -1565 8•11 1149664.1027 12~. 786 176.637 0.01 18.14 18 .4 3 18.72 

-1711 4 16 1094028.9562 10.,14 356. 98't o. 3) 14'.61 15.45 16. 28 -1561 5 30 1151051.9717 53.38?. l 79. 75 1+ 0.58 14.65 15. q5 l 7. 25 

-1716 9 28 1094559. 7169 1"70.880 185.611 0.01 
1 ~:·~~ 

, 6. l5 6.46 -1561 11 24 1151229. 8293 2213.349 5.227 0.67 8.54 9.88 11.?I 

-1713 1 29 1095594. 0171 lOc:l.930 1 n. 384 0.01 16 .. g9 1.1.10 -1557 9 11 1152616. 8562 154. 297 3.547 Q.97 9.30 10. 84 1 2.38 

-1712 1 22 1095770. 8440 288. 100 1.u, 0.63 9.36 10.78 12 .20 -:1550 4 29 1155038.7812 /24. 036 1. 774 0.12 8.94 9.51 10.08 

-1710 5 27 1096626. 9377 49.614 11,.846 Q.37 13.87 14.97 16 .06 -1546 2 15 1156426.9047 313.658 4.Q26 o.a1 11.83 B.48 15.B 

-1709 11 10 1097158. 9733 21.4.tA:? 6. 647 o.n l 3. 71 15.29 16.8'1 -1537 2 6 11 59704. 6956 304.357 l 69. 098 0.11 6.A2* 1.01 

-1708 10 29 109751 2. 9559 202.67B 1 J.•746 o.o5 13.(18 14.53 1'5.09 -1536 1 26 1160058. 8761 ?93.352 1 76. <no o.os 11.34 11.9? 12.49 

-1705 8 29 1098546.'9396 140.361 6. 060 I). 81 12. 72 14.03 t5.35 -1535 1 11 1160590. 6659 Q3.91'9 5.485 0.84 4.A6* 5. l9 6.40 

-1703 1 12 1099048. 7910 21 B. R2 3 171.549 0.95 7. 54 A. 7R 10.0, -1532 5 9 1161624.0936 34.456 0 .. 904 o.54 JR.16 18.6~* 

-1702 6 27 1099580. 0607 7CJ.;Vt9 ;5q.193 n. 32 17.46 1 fl. 26 1_ 9.06 ·-1531 4 29 1161978.8211 24.452 Q.616 Q.45 9.?.1 10.24 l 1.27 

-1699 10 20 11 00790. 7544 1.93.M4 177.6\Jl o. 78 6.24 7 .44 8.6'5 -1530 9, 12 1162480.1365 156.023 167.603 0.04 18.43 lA.45* 

-1698 4 16 110096A. 8752 lC.614 4.904 0.86 J0.97 12.41 I 3.86 -1529 9 2 1162834. 7908 145.467 l 75. 768 J 0.49 1.11 R.75 '9.19 

-1696 • 19 1101824.8944 111.238 l 70. 492 0.03 1 2. 62 12.95 l 3.27 • •1524 12 4 1164754.'9066 240.665 13. 012 0.29 11.48 12. 79 14.lt 

-1693 1 22 110?710. 8430 288.475 15. l P.8 0.20 0 .66 10.51 11 .37 • -1522 4 20 1165256.819? 15.707 l 74. 402 0.94 9.06 10.42 11. 78 

-1691 5 27 1103566. 8476 49.904 lAl. 759 0.21 10.57 11.45 t 2. 33 I -1518• 8 2 1166821.8220 115. 29"3 356. 761 o. 1.1 9.23 9;9a l0.73 

-1689 4 1 1104246.7995 1. 768 16g. M? 0.47 8.37 9. 6J l O. ~6 -1517 1 7.2 1167175. 9457 104.481 4.733 0.61 13.27 14.M 16 • 3J 

-1688 3 26 11 04601.0-145 351.196 177.949 a.in 16.43 17.57 17.90• 
I -1515 11 25 1168032. 7071 231.075 176.f\89 

,I 
0.51 fi. 76* 7.34 

-1683 6 27 1106519.6014 7(j. 300 7. 141 ('l·.29 4.SR* !,.11 -1510 9 2 1169774. 801·3 145. 855 183.630 0.21 7.90 f!..78 9.6'5 

-1682 11 11 1107022.0581 215.727 170.37A 0.68 16. 5'5 17.4".i* -1507 1 I 11 70807. 8023 84.654 177.164 0.85 7. 7?. 9.?I l 0.90 

-1677 2 23 llOB-587.0472 320.471 158. 240 o.36 16.88 17.40* -1507 12 26 ll 709AS. 9226 262.<nO 5.1'56 0.42 12. 60 13. 3 l 5.0'> 

-1677 8 20 1108764.6681 131.392 178.357 Q.87 5.17* 5. 1 .A 6.1 8 •• -1503 10 11 l 172372.9214 1R7.505 3. 084 0.34 12 .04 13.16 14.29 

-1668 9 8 1112072.1242 151.519 13.621 o.04• t8.45 1a.s1• I •1498 12 17 1174263. 8146 253.478 169.201 0.39 8.57 9. 70 10.R4 

-1665 1 • 1113104. 9054 8C..809 6.591 o.u 12.34 13.24 14. 15 -1497 12 6 11 7461 B.0538 242.268 176.870 0.03 17.09 17. 1 l * 

-1661 4 27 1114493. 7570 21.035 u.6B3 o. 36 7.06 8.06 9.06 -1492 3 19 ll 761 R2. 7823 345.648 3.075 0.11 A.58 q.31 10.04 

-1659 8 30 1115349.9897 142. 239 177.951 0.20 14. 55 15.35 16. 1.4 -1490 1 23 1177039. 0258 105.980 16A. 481 0.12 16.89 17.44 t 7 .99 

-1658 2 23 1115526. 8668 37-0.661 6.14g 0.75 10.SCJ 11.96 0.33 --1489 1 12 t l 7.73t::J3. 0860 95.169 l 76. 372 0.44 17.72 18.54 19.)3* 

-1655 12 12 1116914.9898 247.745 6.551 o.84 14.62 16.06 l 7 .06* -1485 5 I 11 78781. 9799 26.379 181.473 o. 33 15.15 16. 10 17.04 

-1654 12 I 1117268.9970 216.2811 13. 733 a.as 15.36 15.R4 16.33 -1484 10 13 ll 79312.9070 187. 871 10. 95,.S 0.40 ,ll.65 12 • 77 1 ~ .!39 

-1651 9 30 1118302. 9977 173. ~7 8 5.346 0.56 14.69 15.75 16.Rl -1482 2 27 11 7CJ814. 85-30 3?. 5. 835 175.680 0.40 10.08 11.40 1.2. 72 

-1649 2· 14 1118804.8342 311. 601 170.565 0.98 9.07 10.52 1.1.97 -1478 6 II 1181380. 02 86 65.719 358.265 0.35 16.63 17.38 l A .12 

-1648 7 29 1119335.9229 111.015 357.601 0.11 12.75 n.14 14. 73 -1477 6 1 11 81 734. 7519 55.703 6. 970 Q.98 1.01 A.14 9.21 

-1645 11 22 l.120546. 8034 226. 702 177.623 0.69 7.49 8. 78 10.06 -1475 10 4 1182590. 8672 178.525 l 75. 06 7 0.94 CJ.97 11 o2fl 12.bO 

-1644 5 18· 1120724. 7591 41.A52 2.277 0.21 7. 84 8.68 9.52' -1474 3 30 1182768. 0658 V?6.178 2.~21 o.54 17.32 )7.98* 

-1642 q 21 1121580.9273 164.051 169.550 0.15 12. 71 13.79 14.82 -1469 1 6 ll845l0. 9374 274.071 12.757 0.17 12.95' 13. 90 14.85 

-1639 2 23 1122466. 881 7 3?1.067 B.974 o.o3 ll.58 11..91 12.28 -1468 5 22 1185012. 7443 46.980 1 71 •Al A 0.66 6.91 7.95 A0 99 

~1637 6 29 1123322.7881 81. 27 4 179.246 o. 71 7.87 9.06 10.24 -1463 8 23 1186931. 8275 136.557 2.983 0.83 7.91 9.68 11.44 

•1635 5 9 1124002. 6715 33.054 167.094 0.15 5.55 6.08 6.62 ( 
-1461 t2 28 1187188. 7328 264. 56 7 1 76. 6-99 0.66 7 .03* 7.91 

-1634 4 28 1124356. 8589 22.534 1 75. 41.l 0.87 10.06 lt .91 13.75 -1459 6 11 1188320. 0593 66.140 6. 084 o.52 1 7 • 39 lA.20 l Q.02 

-1634 10 22 1124533. 7217 195.3()4 357.339 0.06 6.44 6.78 7.13 -1458 6 1 11~8674'.6348 55.9R2 14.855 o.os 5.08* 5.30 

., 



24 Part I: ~olar Eclipses Babylon: .1453 - -1109 25 

CY CM CD 'JDN L p PMA ,T8 TM TE 
CY CM CD JDN L p PMA TO TM H 

-1453 8 3 1190563.6807 11 6. 364 1 7'5. 046 o.64 5 .OO* 5.50 h.49 
-1300 11 17 1246553.8457 224. 777 8. 750 0.69 8.85 10.45 12.04 

-1452 1 28 1190741. 9740 296.044 4.594 Q.90 14. 35 15.56 16. 77 
-1295 I 31 1248089.8834 300.805 166.298 0.29 11 .21 12. 31 13.,4 

-1450 6 2 t1915q8.0516 57.392 l 70. 956 0.28, 17.SA 18.2:? l. "l.8'5 
-1285 2 10 1251751.9479 310.373 9.843 o.34 13 • 4.6 14.37 1.. '5.29 

-1449 11 15 tl92129.0235 221.119 3. Q'5"i, 0.12 lf>.37 16.'lO l7.3H· 
-1283 6 15 1252607.8984 71.134 l 75. 707 0.66 l1 .94 13.26 1.4.58 

~1443 I IA 1194019.8652 28 6. 746 168. FIOl 0.64 9.95 1 J • 15A 11.:w 
.. 12ao 4 14 1253641. 7571 12.20·6 171.676 0.76 6.84 8.23 9.62 

-1440 II 5 1195406. 9531 211.6513 167.056 0.49 13.45 14.SQ }.5. 71 
-1278 9 17 1254527.7034 162.182 R.611 0.04 5.66* 5.84 6.13 

-1431 4 10 1196292. 8626 c.572 q.044 0.34 10.45 11.5"1 17. 71 
-l?.16 2 I 12 55029. q149 301.?.16 1 7't. l29 0.60 12.23 n.52 l 4 0 8\ 

-1435 8 13 1197148. 9!372 127.070 174.4135 O.R7 14.45 1"1. 72 ,_6 0 9R '-1273 II 19 1256417.0414 226.435 1 72. 704 o.68 16.20 17.10* 

-1431 6 ? 11 q·s51, 7. 8429 57.'573 l 7A.818 o.75 9.52 11 .16 12.A!l 
-1272 5 15 1256595.0502 1•2. 095 357.911 0.39 17.30 18.15 lA.74* 

-1430 II 15 ll 9q069.0263 221. 505 11). 89fl 0.70 15.69 16.71 ~ 7. 3 7* 
-1264 6 15 1259547;9175 71.-530 183.563 0.01 D.14 U.6R 14.Zl 

-1428 3 31 11. 99570. 7853 357.691 l 73. 737 o.76 7.8~ 9.16 10.4~ 
-1261 4 14 1260581.0792 11.•n3 l 78. 798 0.46 17.74 18.25* 

-1423 7 3 l:>01490. 6855 87.088 4. 46?. 0.66 5.30 6.16 7.02 
-1261 10 q J 260758.1008 184.403 o.496 o.62 6.03* 6. 15 7 .oe 

-1421 II 6 1202346. 1;?89 212.010 l74.BR2 0.23 14.33 l 5. 12 l 5 • 91 
-1260 9 27 1261113.0369 173.386 8.1q5 0.91 15.76 16. q,; 18 • J 5 

-1420 5 l 1202523.8909 21. "i02 359. 746 o.58 11.90 13.43 14.97 
-1257 7 27 1262145-~732 111.183 0.819 0.81 10. 28 11.1n l 3. 3.1'1 

-1416 A 13 1204088. 6819 127.164 182.249 0.?6 5.12* 5.63 6.28 
-1251 9 IA 12643QO. 8'~76 l63.•H4 tn.5oa o.t9 9.92 10.93 1 l.·93 

-1415 2 7 1204266.9128 306.94? ll.A84 0.12 12. 20 13 .04 13.lH 
-1250 3 14 1264567.9214 142.227 0.452 0.45 13.16- 14.1 7 l 'i. J 9 

-1414 6 24 1204768.6624 78.285 169.755 0.22 5.02 .5.58 6.l4 
... 1250 9 7 1264744,. 8578 152. 756 179. 943 o.63 8.92 10.57 12.23 

-1413 6 13 1205123.L268 61.q90 1 77. 93) 0.04 19.0?. 19.04* 
-1246 12 20 1266309.9045 25 e. 361 B. 716 Q.95 . ll.17 12.93 l'+.69 

... 1413 12 7 1205299. 7610 243.579 3. 056 0.45 6.90* 1.11 A. 7l 
-1237 12 11 1269587 •. 7590 2 1,8.854 172.699 0.57 6.gs* 7.83 8.9Q 

-1410 4 11 1206156.0869 fl.199 l 72.952 o.oo l8. 21 ]R.19* 
-1235 5 26 1270119. 7476 52.304 4.345 0.64 6.79 8.01 9.22 

-1409 9 25 1206681.7695 16g.z95 J.978 o. 85 6.31 7.70 Q .1 !') -1231 ' 14 1271507.9573 342.647 A. 283 0 .16 14. 17 14.81 15 .44, 

-1406 1 29 1?.07544. 7150 2Q7.599 l 76. 02 1, o. 37 6.Fl9* 7.39 
-1229 7 18 1272363. 8552 102. 678 1 73. 355 0.20 I O • ">8 11.42 l 2. 26 

-1405 7 14 1208076.0()35 97.627 ,. 732 J.OL 15.34 1.6.44 I 7. 5t.t -1225 5 6 1273751.6314 32. 7P2 177.052 0.09 5.40* 5.60 

-1398 3 I 1210497.9630 328.519 3.304 0.97 14.08 1,i;. ~2 16.56 
-1224 10 10 1274283.7117 195.585 8. 11 8 0.11 6. 22* 6.26 6.78 

-1394 12 7 1?12239.1754 243.971 10.900 0.41 7.39 q.:12 9.2"> 
-1222 3 5 1274785.9337 333.683 172.810 0.77 13.02 14.10 15.59 

-1 391 4 11 1213096.0201 a. 51 o l 80. 95; o.42 16. 21 ]7.03 1 7 .P.4 
-1217 6 6 1276705.0147. 62.679 3.423 o. 71 16. 09 11.10 tA.51 

-1390 9 24 li'l 167.7.121 ~ H,'7.0'36 CJ. 11 5 0.21 17.98 lA.?3$" 
-1210 7 18 1279301. 8517 103.054 lBl.212 o.sa 9. 57 l0.95 17 .33 

-1389 2 20 1?13775. R554 3lQ.407 167. 779 o.32 l O. 1 O 11.17 12. 65 
-1207 5 16 12R0336.9090 1t3.169 176.162 0.12 12.22 1'3.87 15 • 51 

-1388 2 9 1214130.0252 308.478 1 75. 621 0.96 15.94 17 .14 17.24* 
-1207 11 10 12R0514.7817 217.937 0.383 o. 22 7.50 R.29 9.()"J; 

... 1185 11 28 1215517.1273 214.'i38 ,. 711.878 0.69 6.80* 7.0~ 7.95 
-1206 10 30 1280869.0579 206. 743 8.079 o. 1\9 16.51 17.60* 

-13A3 5 12 1216048.7426 37.87) 6.456 O.Al 6.86 7.cn 9.0Q 
·-1?03 8 28 1281901. R647 143.41 7 359. 273 0.38 10.07. 11.21 12.40 

-1381 q 15 1216904.'9488 15<;.!,52 173.7.76 o. 94 12.S6 J.4. '30 l '5. 71, 
-1197 10 21 1284146.8430 l'H.172 171.977 0.:34 9~41 l0.65 11.90 

-1377 7 5 L2182°3. 7062 AA.1\96 176.308 0.93 5.14 f:,. 4'• 7.54 
-1196 4 15 1284323. f:IR79 1 3. '111 358. ?53 O.?O J 2.49 1'3.26 14.03 

-1374 5 3 1219326.t:973 ? c;. 088 l.7l.3l3 0.1\R 5.61 6.hl 7.6) 
-1196 to 0 1284500. 8203 185. 743 17Q.l60 o.73 7.73 9.23 ll'l. 77 

-1369 8 5 1221246.6471 lJ FI. 897 ?.. 445 0.50 5 .02• "i.B 
-1191 I 21 1286065.9353 291.606 R. ?.61 0.74 12.73 Jtt.15 1"i.57 

~1368 7 24 l?.21601.1212 lOfl.416 10.917 o.? 0 1 fl • 5 R 19. 0 7* 
-1185 3 16 1288111.0754 344.558 180.(192 0.75 17.50 17. 7A~ 

-1365 5 23 12226~4. O~R6 4A.267 5. 5 7R 0.34 11.0, 17.82 1 R .61 
-11 84 a 28 12R8A41. 8681 143.814 7. 11 t 0.40 10.25 11.~9 t2.51 

-1364 5 12 12229AB. 6430 J 0. I 53 14.170 (J.3t 5. 32*· 'i.40 '6.00 
-1182 1 12 1289343. 8162 282.252 172.406 O.R6 R.09 9.56 ll.02 

-1362 9 15 1223844.70)8 159.787 181.124 0.10 5.61* 6.07 7 .02 
-1180 6 16 12qo229.604R 7 2. i:i22 9.621 0.21 4.92* 5.\6 

-1361 3 t2 1224022.8232 13'il.U6 1 o. ?71 o.5q 8.58 10.0<;1 1.1.60 
-1180 II 11 1290378. OlO't 21g.640 164.356 0.01 16. 18 16.49 1 6 • RO 

-1359 7 15 12?.4878.995q 9<1.426 l 75. 539 O.A8 15.09 11':.30 1 7 .5? 
-1177 4 16 12gl263.9196 J.4.321 n. 10 2 0.42 12.74 13.AO L4.86 

-13 55 10 27 l.?.26443. 7558 202.612 J. 547 0.65 6. 34* 7.?R 1\.6~ 
-11 75 8 19 1292119.8538 134.740 1 71. 580 0.01 11. lR ll.}O l t .4?. 

-1354 !O 16 12267Q7. 797A JQl.213 R. 81('1 o.u, 7.94 8.73 9."i3 
-117't 2 12 12Q22 1H.0628 313.513 o. '36 8 0.21 17.09 17.10* 

-1351 A 15 1'227831. 9780 1?.9.630 1. Q28 fl.48 J 4. 26 15.31 1 6.36 
-1170 5 27 1293861.8603 53.624 183.017 0.01 11.29 11.85 J. 2 .42 

-1350 12 30 1228313 .. 8106 267.6Rt l66.94Q 0.25 A.RO 9.6.A 10.55 
-ll 70 11 21 1294039•. 7476 2?.9.145 8. 029 0.42 6. 74:t 7. '31 R.~4 

-1348 6 13 1228864. 9899 6',;.046 356.121 (l.05 16.07 16 .4 7 H.,.87 
-1168 4 6 1294541.8998 s.s10 170.834 o.24 12. 31 u.2r::; l 4. 1 9 

-1344 4 2 1230253. 8905 c.340 1. 31 7 0.60 11.90 U.26 1 1t.67 
-1163 7 8 1296460. 8226 93. 976 0.101 0.71 8.33 10.03 !1.73 

-133q l 8 l23l'995. 8831 277.440 10.667 0 • .1'15 10.65 12.11 1 3.5n. 
-1158 4 16 '1298203. 7746 14.574 13. 985 0.04 8 • 15 8.50 R.M 

-1,37 5 14 12378':il. %06 3q 0 8'i4 l 78. 320 0.88 14. 26 15.45 \6.64 
-1156 A 19 J 299059. 8179 135.0Q5 179.446 0.92 8.09 9.51) J.0.91 

-1334 3 13 1233885.9199 340.639 lB.973 o.78 l? .42 14.07 15.72 
-1153 6 18 1300092. 7452 74.365 173.478 o. ">6 6.46 7.59 1;1. n 

-133l 12 30 1235273. 8403 268.106 174.748 0.44 C).1] 10. 2£:> J. 1.41 
.. 1143 11 22 1303902.8642 210. 72 2 l 71. R24 0.73 9.52 11 • ?.5 1 2 .9~ 

-1329 6 14 1235804. 6327 6',;.096 3. R26 0.24 4.95* 5.1 7 5.n 
-1142 11 II 1304256.8267 219. tern 1 78. 890 0.46 8.03 9.32 l0.62 

--1327 10 17 12 36660. q755 192.850 172.779 0.12 13. 71 15.08 lf...44 
-1137 2 23 1305821. 9261 324. 249 7.165 ().63 l?..60 n. go l 5. 20 

-1322 7 2' 1?38403.6689 109. 778 182. 099 (l.05 4.98 5.32 5.65 
-1135 6 28 1306678.0'327 84.807 172.650 0.66 16.58 17.59 18.60 

-1320 6 4 12'39082.5963 60v 3 l 9 l6R. 701 o.os 5.01* 5.06 
-11. 31 4 17 1308066. 9680 t6.160 J.77.8R'5 0.89 14.45 15.80 17.14 

-1315 q 6 1241002.6513 151.329 1.11s 0.2g i; .,t 7* r::;. 76 
-1130 9 30 13085'H.9319 176. 731 6.268 0.89 12.26 13.60 14.94 

-1314 A 26 1241357.0556 140. 572 q_ 7.99 0.63 l.6.48 17.49 l 8.50 
-1128 2 14 1309099. 8378 '315. 105 1 71.545 o.,=,s q.10 10.67 12.?4 

-1311 6 24 17.42389. 9365 7'1.543 3.00"> 0.75 13 .16 14.55 15 .94 
-1123 5 IA l.311019. 8429 4 5. 646 3.50Q o.qq 9.85 11.23 12 • 61 

-1308 10 17 1243600. 7766 1Q3.()31 1 so. 65(} o.61 T.05 8.10 Q.14 
-1121 9 21 1311875.8962 167.466 170.478 o.36 ll.,66 12.67 13.67 

-1307 4 13 1243778.6724 10.723 7. 985 0.11 5. 77 ... 6 .flt 7 .()R -1120 3 16 1312052.9615 345.661 35A. 364 0.40 14.64 15.12 16. 70 

-1305 8 17 12446'34.B979 131.~75 1 B.679 0.47 Jl.52 12.<14 ! 4. 35 -1118 2 23 1312761. 8077 324. 508 15 .. 06 7 0 .. 16 B .. 72 9.44 10.-16 

-1304 2 10 1244811. 9129 30';1.959 2. 001-l 0.2a 12. 91 13.AO 14.6A 
-1116 6 2A 131361 7. 1708 R4. 93 5 l 80. 483 0.46 7.37 8.41 9.46 

-1304 8 5 1244988. 9544 170.417 181.429 0.03 13.85 14.25 l4.66 -1116 12 23 1313H5. 7757 262.690 7.904 0.87 7.02* a.oa 9.51) 

-1301 It 29 124i>l 99. 7714 23t~ 189 1.440 0.31 6.82>1< 1. qo 8.81 
-1109 8 '10 131,6216.6732 125.725 358.670 0.0_4 5.17 5.48 5.79 

' 
11 

I 
I 

I 
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CV CM CD JON L p PMA TB TM TE 
-1108 7 20 1316570.7540 114.848 6 .. '522 o.48 .6.20 7.27 q_34 "'! 

-1104 5 18 1317959.6476 45. 83 8 11.393 0.6J 5. 21 * 5.4l 6.27 
-938 6 11 1378614.9q49 69. 795 7.348 0.14 )5.8-8 H>.42 16.96 

-1102 9 21 1318R15.8'H3 167.781 ]78.380 0.90 B.4 7 9.86 l 1. 25 
.. 935 4 10 1379648.8326 10.196 ?.2Rl Q.62 9 • 53 11.10 12 .67 

-109q 7 20 1319848.61,95 l05.ll38 171.116 0.03 4.91* 4.'H 
-935 10 4 13 7CJ82 5. 8064 182.276 183. 800 0.01 8.41 a. 86 9.30 

-1090 8 9 1323156. 0519 125.504 s. 9) 9 0.89 16.59 11.bb 18.12 
-933 8 14 1380505.0862 131.359 168.926 0.55 17.47 18.19 l 8.83* 

-1089 12 ,s 132365A. 8794 264.245 171-642 Q.92 9.93 11.92 1 ~ .91 
•932 8 ? 1380859.1('102 120.402 176.617 0.19 17.q4 18.55 l B. q6* 

-1(188 12 13 1324012.8469 252.775 l 78. 762 0.04 9.42 Q.91 l 0.40 
-931 I 27 1381036.9801 299.504 5.452 0.94 14.50 15.62 16. 74 

-1083 3 27 137-5577. 8721 356.?.44 5. 356 0.% 10 • 80 12.25 11.10 
-929 6 2 138]893.0055 61.081 l 7~-176 o.36 16.14 16.92 l 7 .69 

-1081 7 31 1326433. 9239 116-419 170.455 0.06 13. 76 14.24 14.72 
-925 3 21 1383280. 7136 350.975 1 75. 690 0.34 6. 11* 6. 82 1.12 

-1077 5 20 13278?.2. 8184 47.402 175.281 0.82 fl, .6~ 10.22 l l. fl.2 
-922 1 18 1384314.9294 2QO. 22 7 169.665 o.73 12.60 13.n 15. 35 

-1076 5 8 1328176. 9297 16.812 183.~446 a.oz 14.24 14. 55 14.85 
-919 11 .5 1385701.9592 215.0lB 167.832 0.56 13.56 14.84 16.13 

-1076 11 1 1328354.0363 2}0.183 ~.015 0.54 16.1.5 11.01 17.54* 
-917 4 21 1386234.1060 21.250 2. 439 0.01 18.45 18.41* 

-1074 3 18 1328855. 8135 347.305 169. 1)73 0.66 B.6fl. 10.03 tl.37 
-912 1 28 1387976.8499 29Q.756 u. 357 0.32 9.56 10. 77 11.98 

-106(} 6 20 1330775. 7'i82 76.915 o. 899 0.33 7 .4 7 8.33 Q.18 
-910 6 2 1388832.9867 61.442 1 00. 059 0.48 15.13 16.14 17.15 

-1067 10 23 1331631.9859 200. 776 110. 05 2 1.00 14. ?8 15.48 16.b9 
-909 11 15 1389363.9354 27',. 767 11. 705 0.61 12.54 1'3.87 15.20 

... 1064' 3 27 13)2517.7929 -;5 t. 556 13.21~ o. 31 8.32 Q.lR 10.05 
-907 3 31 1389866. 0048 1.551 1 74. 974 0.60 15. 72 16.84 11.qs 

--1062 7 31 1333373.7192 116. 623 178.336 0.93 5.58 6.62 7.66 
-906 9 14 1390397.8984 162.253 ~.754 0.83 10.57 12.37 14. 1 7 

.. 1061 1 25 1333551.7645 295.855 7.342 o.74 6.ql* 7 .!35 9. 27 

~ 
-903 I lR 1391254. 7164 290.405 171.506 0.19 6.95* 1.22 

... 1059 5 30 1334408. 0982 57.78fl l 74. 391 0.63 1 R. 33 lR.94* 
-903 7 13 139143 o. 9243 100.853 357. 051 0.17 13.06 13.85 1.4.63 

-1057 11. 2 1335zg.3.9943 210.520 13. 897 0.20 14.Q4 15. 71 u,.s1 •902 7 3 1391785.6246 90. 731 s. 667 o.62 4. 86* 5.4 7 

.. 1054 8 31 1336326.684?, 147.046 4.937 o.n 5.41* 5.47 6.46 
•900 11 5 1392641. 8167 215.328 l 7"i. 713 0.57 10-23 11.45 12.68 

--10 53 8 20 B36681.og1.3 116. 353 n. 101 O. l 6 11.11 1S3 .27 18.76* l . -896 3 1 1393852.99l2' 331. 710 356.460 O.OA 15.93 16.34 16. 75 

-1051 6 30 1337361.0661 1J7o182 Q.091 0.,1 1 7 .49 lR.14 l 8. 78 i .·~ •896 B 24 1394029. 6921'1 14}.7g6 175.468 0.45 S.32* 5.64 6.5q 

-1048 10 23 1338571. 8858 201.055 177.957 o.35 10.38 11.51 12.MI 
,. -895 8 13 1394383.8317 110.895 183. 369 0.26 8.66 q.13 10.81 

... 101,4 2 16 13397A2.9218 ;11. 776 159.163 o.os 14.02 14.45 14.R~ 
-ag3 6 24 l:395063.6338 81.%? 170.478 0.53 4-88* 4.94 5.66 

-1044 8 10 1339959. 0445 127.~16 1 77. 733 0.01 16.61 16.97 17.33 
-09z 12 6 1395594. 8037 246.963 3.836 0.40 7.87 6.qq 10.12 

-1040 11 23 1341524.7827 232.641 6.008 0.93 7.33 R.49 9.65 
-885 1 29 1397840;0534 301. 395 177-268 o.36 16.75 17.1.5• 

.. 1036 9 10 1342912.0071 157.916 4. 559 0.56 14.q7 16'. 1 l 'l 7.26 
-884 7 13 1398370.9457 101.25'> 4.905 0.65 13.39 14. 58 15.77 

-1034 1 26 1343414.8531 297.390 111.012. 0.86 q. l 5 11 .13 n.11 
•880 5 1 1399758. 7160 31.427 8. 711 0.91 5.95 ·1.oq A.23 

'1 
-1032 6 30 l-344300.7912 87.495 1.qoq f).29 7.62 a.sq 9.55 

-879 9 15 140026 l. 0079 16 3. A08 167.566 o. 31 15.46 16.~l l 7 .35 

... 1029 4 2• 1345333. 7868 27.731 2. go~ o.40 fl.51 9.55 10.'>6 
-878 9 4 1400614.9966 152.612 1 74. Q90 0.57 14.48 15.72 t6.9S 

' -1023 6 21 1347578.653'> 78.60} 172.615 o. 71 4.1:'19* 5 .?.7 I:>.?.?.: 
-877 3 1 l4007Q3.0l07 332.120 4.289 Q.63 15.56 16.53 17.49 

-1022 6 10 1347932. 7?.58 67.949 l80.675 0.07 "· 71 
7. ,. q 7-6 7 

-870 4 11 1403391. 0055 )2.164 182.019 0.22 \5.98 16.68 1 7.38 

-1020 4 19 1348611.7523 1 8. 940 167. 7B6 0.24 7.44 8 • 1 9 8.Q5 
-868 2 20 1404070. 9665 323.031 168. 733 0.01 14. 81 15.26 15. 71 

-1014 7 11 1350886.0798 97.986 7. J1 6 0.69 17.54 18.49 19.12• i 
-865 12 8 140545 0. 04911 248.669 167.823 0.21 16.74 17.06* 

-1011 5 9 U 51919. 0883 3~.160 2.131 0.12 lfl.03 18.68* 
-863 5 23 1405989.9061 52.439 159. 6Q6 0.72 12.0A 13.82 15.57, 

.. 1010 4 29 1352273.7479 28.077 10.88'?- 0.64 7.05 A.02 8.09 
-858 3 1 1407732. 8356 332.330 12.181 0.34 9.23 10.41 1 l. 5/:l 

-1008 9 1 1353129. 7200 140.no 176.'306 0.63 5.62 6.58 7.53 
-856 7 4 1408588. 894'5 92.782 177.SSO 0.93 11.30 12.R6 14.41 

-1007 2 26 1353307.6922 328.403 6. 079 0.43 6.48* 7 .16 
-8 55 12 17 1409120.0495 25A.432 11-698 0.09 16.1m 16.99* 

-1005 7 2 13'>4163.93,s ac;.049 171.773 0.11 14.17 \4.BR 15.58 t': -853 5 3 1409621. 8672 32.Q73 172-556 o.~2 10.82 12.09 13.3'i 

-1004 6 20 1354517.Q931 78.354 170.776 0.38 JS.24 16.32 l 7 ."?-9 
~;;, -852 10 16 1410153. 8806 195.324 l.103 a.so 9.92 11.55 1 3. 1 7 ;r.::;· 

-1001 4 20 1355551. 7549 19.326 1 75. 640 0.49 1.3q 8.34 9.30 
,..,_, . -851 10 5 1410507. 8589 1R3.911 lo. 3 06 0.06 10.34 10.99 11.64 

... 1000 10 2 · 1356082.6796 17(;1.9]7 4.084 a.so s.os• 6.4q 
,l;·. -849 2 20 1411010. 7026 32·3.161 176.532 0.23 6.56* 1.00 
f 

-999 9 21 1356437.1176 t6c;.os3 12.134 0.22 IA.OD Jll.71* 5f 
-1346 12 8 14J.2397.c;l970 249. 008 1 7'>. 690 0.11 15.41 16.06 16. 71 

-990 9 12 13597) '5. 061t5 159.R25 l 76. 44} o.o::> J 7 • 20 l7. 38 l 7 .4 7 l 
-843 5 12 1413283.6514 41.890 !5.54Q 0.02 5.30 5.46 5.61 

-989 3 0 1359892. c;as2 _339.106 5.478 0.31 14.91 15.06 t't.01. 
-841 9 15 1414139. 7998 163. 366 1A2.077, 0.47 7.45 8.62 'l. 78 

-989 9 ' 1360069.7420 149. 32 7 184.629 0.1s 6.56 1.11 7.M ~~ 
-0·n 1 8 1415350.8710 280.442 3.655 o. 12 ll.26 12.os l?..84 

-986 12 26 1361280. 9006 26!:.760 5.964 (1.46 11.12 12. ')5 14.).0 

' I 
-831 3 i 1417596.0176 333. Q28 176. 052 0.89 15.81 16.97 17.61* 

-983 4 ,o 1362137.0715 ? c;. 1Rq 174. 816 0.71 17.65 18.50 1 8 ."i5* 
-830 8 15 1418126'.9312 133.184 2.978 0.83 12.43 1'3. 74 1. 5.05 

-982 10 13 1362668.0257 191.002 ?.. 05 6 0.26 15.95 16. 77 17.60 
-829 12 30 1418628. 7721 271.033 167. 732 · O. l 7 7.74 8.44 q.13 

-980 2 28 13631 70. 7748 12Q.904 160. 750 0.62 7 .01 8. 5" 10.00 l -r: -825 10 18 147.0016 .. 9803 196.619 166.816 o.ze 14 .... 60 15.6.5 16. 70 

.. 979 2 16 13 63 52 4. 804 9 31 El. 861 ]77.~70 (1.05 8.78 9.28 9. 7A f l -824 10 • 14203 70. 956) 185.4AO 174.085 0.67 ]2.87 14.38 15.01) 

-978 8 2 1364056. 6662 119.135 5. 60q n. 86 5.01* 5.13 
~,;~· -823 4 2 1420548. 9865 4.081 2.435 o.79 14.99 16. J 0 

6.)1 l'' l 7.21 

-977 12 17 1364558. 8421 256.853 16°. 986 0.75 q. ?.2 10.60 l 1 • 9A m:. •819 7 15 1422113. 8346 lO~. 326 184. 499 0.03 9.66 10.12 .10.57 

-973 10 4 1365945.8919 lAl .. '584 l 68. 071 o.o3 12.37 12.7l 13.09 
-r.:_",_ -818 1 8 14222Q0. 7836 280. 738 11. 543 0.68 7.3q 8.57 q.16 

-967 12 26 1368220.8046 1,.841 
~· -816 5 13 1423146. 9220 43.542 179.5°37 0.69 

26f.557 0.17 8.35 9. l 7 9.99 "'··· 12.80 14.14 15 .49 

-960 8 12 1370641. 9645 1ic;.a10 .5. OA3 o.ss 11.5q 15. O"i l 6.50 ·;;'.;, -810 12 30 1425568. 7393 271.384 l 75. 600 o. 74 7.03* 7.lA 8.16 

-957 6 11 1371674.9962 69.406 159.499 0.61 15.44 16.50 1 7 .r::;5 
-808 6 13 1426099. 8315 73.011 5.116 0.62 8. 83 10.30 'l l. 77 y -804 

-956 5 31 1372029. 68',6 51::. 359 8. 243 1.00 5.45 6.14 7 • ~3 ~ 
4 2 1427488. 7551 4.249 10.212 o.74 6.A7 a.10 9.33 

-954 10 • 1372885. 7781 181.AS3 1 75. <)80 0.61 7.31 a.31 q_43 
-802 8 6 1428344. 821q 124. 508 l7'i.442 0.43 8.59 9.84 ·11.0A 

-950 7 23 13 74273. 81 73 109.803 1 77. 330 o. 71 7.1'!6 9.55 11.?"i :.{!;;'~- -799 6 4 1429377. 7218 64.182 169.905 0.20 6.38 7 .04 7.71 

-947 5 22 1375307.6959 50.654 1 73.072 1.01 5.73 6.67 7.6] 1t· -798 11 18 1429909.8935 228.817 z. 896 0.14 11.23 12.21 13.30 

-946 11 4 1375838. 72QO ~13.~24 3.834 c.q6 6.51* 6. 86 7.96 ~< -797 11 7 1430263. 8'563. 217.302 9. 958 0.42 q. 33 10.86 12.30 

-940 12 27 1378084.0276 26e.232 l 77. 800 o. 16 16.49 16.97* 
't--L .. 790 6 24 1432685.117) 83.433 4.261 0.63 18.52 19.13* 
• -787 10 17 1433895. 8284 19~.483 181.471 (1.23 e. 55 9.43 lo. 30 
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CV CM CD JON L p PMA TB TM TE CV CM CD JON L p PMA TR TM Tf 

-784 8 16 1434930. !'405 135. 205 1 74. 8A5 0.09 lR.68 lR. 7.7* .. 606 1 3D 1499926. 8595 119. 7-06 Q.994 Q.Rl Q.26 11. 13 1,.01 

-783 2 9 1435106. 9031 313.442, 2.Q25 Q.43 12.32 13.48 14.64 -602 5 18 1501314. 7RB ~ 49. 327 lh 7l 7 0.85 A.. 20 9.15 l.0.'50 

-777 4 4 1437351. 9141'> s.au 174. 118 0.62 l2 .41 q.H l 5 .4 7 -596 1 9 1503558.6970 Q9.363 1n.315 0.46 5.01 "i .Q6 6.91 

-776 3 23 1437705. 9886 355.019 182.039 0.15 15.65 16.37 l 7 .0Q -595 • 28 1so3g12. ans ae. 7R3 181 .650 o .,t?. 1 h 19 12.59 11.cn 

-776 9 16 1437882. 9621 165.753 1.743 0.14 13.94 14.59 15.24 -593 5 q 1504592.7964 40.605 169. 511 o. lf, a.,n q. ,tg 1. 0 .15 

~774 l 31 1438184. 8105 304.215 167.201 0.43 9.16 10.40 J. J .64 -586 12 14 1507168.9027 256.84?. 112. 393 0.6 7 11.05 1? .• 7R !4. 51 

-771 11 19 1439772.9857 230. 369 166.629 0.21 14.A2 15.89 I 6.96 -584 5 28 1so11:mo.09a5 59.756 3.Rl7 O.R9 !R.22 18.96* 

-770 11 a 1440126. 9648 21 0. sn 1 n. 743 o.sz 13.42 14.87 l 6. 32 -5R3 5 18 1508254. 7739 49. 703 12.57'5 0.02 A. 2 l A. 41 R.61 

-769 5 5 1440304.9103 3 s. 556 0.015 o. 74 12.50 13.87 15.24 -581 9 21 l 5091 l O. 8264 171.277 179.?47 (). 76 ~-4 7 9.71 l O. 95 

-765 8 17 1441869. 7144 13'3.168 182.502 o. 34 s. 33 6.22 1.12 -580 3 16 l5092B7. 7795 34c;.4 77 7. 169 ,0. 75 7 .52 '3.92 l O. 31 

-764 2 10 1442046. 8514 3) 3. 769 10.817 o.74 9.73 11.00 12.42 -578 1 20 151014'3.9748 ,109.87~ l 72.57) 0.57 14.57 1 5 • 79 t 7. OJ 
-762 6 15 1442902. 8392 74.807 176.933 0.86 9.39 l0.84 12. 30 -577 l 14 1510321.9800 :rne.454 O. R68 0.26 15.17 15.91 16.68 

•757 9 17 1444822. 8916 166.062 9.637 o. 2.4 11.25 12 .27 13.29 -574 s s l5tl532. 7329 4C. 934 l 77. 407 Q.35 6.78 7 .64 R.49 

•755 1 31 1445324. e23a 304.589 175.060 0.30 9.00 9.97 l 0.95 -570 2 24 15129?0.0721 32~.741 179.ci37 0.70 17.13 17. 54* 
-754 1 16 1445855. 6989 104.405 2.657 o.58 5.24 6.19 7.15 -56~ l 5 1513599.9036 27S.073 164. 989 o. J 0 12.38 1,.oa 13. 78 
-750 5 5 1447244. 6221 35.661 7.823 o.,.o 5. 36* 5.A5 -563 4 1 1515518.9810 lC.851 358.514 0.60 15. 09 16. ·v. 17.60 
-748 9 1 1440100.1acn 156.826 173.980 0.17 7.94 A.70 9.47 - 558 1 14 1517261. 7625 288.618 8.726 0.97 6. <16* 7.81 '1.17 

-744 12 20 1449665.9099 262.177 2. 760 0.09 12.88 B.67 14.46 -556 5 10 lSUHlB.0316 51.353 17(,.551 0.'17 l 6. 52 1 7 .57 1.A .61 

-743 12 9 1450019.8769 250.884 9-853 0.1s 9. 79 11. 71 11.67 -5 55 11 l 1518648.9262 213 .• 469 6. 132 O o. 68 1.2.19 J?,..54 1 ". gq 

-740 10 8 1451053. 6755 1R7.8lg 1. ~09 0.45 6.09* I:,. 51 -553 3 18 1519150. 944R 351.054 171.0??. 0.16 14.04 14.83 l '5.63 

-736 7 26 1452441.0000 114.963 l. 949 o.55 15.07 16.18 l 7 .2~ -552 A 31 15} 9682. 74i=J6 151.287 159. 246 0 .42 6. 12 7.21 A.10 

-732 5 15 1453829.9042 46.063 6. 938 o. to 12.40 13.16 13.91 -551 8 20 1520036. 7487 l'tO. ?i'3 6.801 0.1} 5.99 6.'il3 7.87 

-no 9 18 1454686.1237 167.740 1 n. 65 5 0.11 18.16 18.7..6* -548 6 19 1521070. 7212 f1 c. 62 4 ?.. 059 0.36 6 .4 7 7.?t 7.96 

-729 3 14 1454862. 8918 34~-196 1.491 0.47 12.06 n.22 14.38 -546 1D 23 1'521926. fl802 204.082 170. 1370 Q.65 10. 71 11.n l '3. 2 3 

-723 5 6 1457107. 7605 37.196 171. 645 0.56 1.05 a.2a <;i.51 -543 ' 21 1522812.777..8 0.174 14-295 0.15 7.RS 8.48 g.1] 

-722 4 25 1457461- 8161 :u. 519 l?Cl.651 0.21 9.28 lQ.35 11. 1+1 -541 1 ,1 152366A. 790'5 120.159 1 70 0 ':\Cl] 0. 97. 7.19 8.59 9_09 

-120 3 4 1458140. 8469 3.16. 780 l 66. 004 0.02 10.80 11.11 11 .43 -538 11 23 1524879. 7265 235.568 158. g17 0.02 61.81 * 6.81 7.01 

-717 12 22 145952 0. 9964 263.916 166.455 0.03 l5.f38 16.24 'l 6.59 -536 11 1525588.9579 213.8R4 14.636 o. t 5 13.-88 14.58 15.ilt') 

-716 12 10 145988 2. 9982 252.462 1 7,. 640 0.64 t s.oo 16. 31 1 7 .011c .. 533 8 31 15266?2.0508 150.982 "· 299 0.80 J 6. 22 17.37 113. 52 

-713 10 10 1460916. 9843 1R9.SA2 165.3?3 0.20 14. 90 15.61 16. 33 J: ft -531 l 15 1527124.9315 290.2~2 l 7?. 59, O.BQ 12.57 14.22 l 5. "I~ 

-710 3 14 1461802. 8681 346.163 9. 35() 0.56 10. 6? 11.80 t2.9R -530 6 30 1527656.0360 ql.OfH J.'.'.27 o. 55 16.43 17. ,o l R. 1 7 

-708 1 17 146?.658.1768 106.7.89 174.512 0.39 7 .41. R. "l.B Cl.34 -529 6 20 l52R010.6768 qc. 962 .... 055 o.56 4.94 5.76 6.58 
-705 5 17 1463693.0358 47.593 170. 757 a.as J 7 • 74 18.07 18.41 -527 10 23 157..'3866. 9016 204.489 1rn.10q 0.01 11. 5R 12.og 12.5g 

-704 5 5 146404 7. 0856 36.933 l 78. 11.li 0.47 18 .01 !A.66* -526 4 1A 152904~.6602 21.15ft 4_gg4 fl.27 i;.59• 5.R.5 6.54 

•703 10 19 1464578.9339 199. 21 J 9.096 a.so 12.:?4 13.17 l 5.30 -523 2 15 1530078.0264 3?}.401 o.074 0.69 16. 14 17.09 l 7 .42t. 

-701 3 5 146SORO. 8611 337.115 l 73. R4 7 0.78 10.36 11. 73 \3.ll -520 6 10 1531288.6208 72.176 11'•· 7g9 0.61 4.93* 5.54 
-699 8 6 1465966.1212 125.ROt 9.178 0.78 18.20 18.90* -5}(1 5 30 l531642.c;l240 6l.7t5 I A"l..123 0.00 13.16 14.l}<j 14. 75 
.. 6c;l4 10 10 1467856.8029 1Bt,. 7R3 1 73. 205 o.?!3 8.28 9.24 1 o.~o -516 3 2A 1532676.04AO 1. 862 170.2?.9 0.84 l 6. 7e 17 • 74 lR.OQ.* 

-690 1 28 1469244. 1004 116. 1H6 1 73 •. 87..2 o.sA 17.76 lR.52 1 o.oo• -508 4 2• 15 356?. B. c;4a7 31.61 3 4.111 0.46 \1.81 '"-04 1.6.27 
-689 l 22 1469421.8966 295.627 7..269 o. 19 12.43 11.48 14.5ft -504 2 I 6 1537017. 751:J6 3?1. 518 1.e·=n 0.73 6.64 7 • 97 g.10 

-689 1 18 1469598.8112 lOf. 704 182.350 0.42 8.40 9.47 t0.54 -502 6 21 15 37873. ql60 82.599 l 73. 9 1• 1 o. 38 12. P.O 14.00 J '5. 19 

•688 l 11 1.469775. 8A68 2R4. 297.. 9. 554 0.16 10.47 l 2. 3? J 4. 16 -501 12 4 1531=!/+05.0418 247.130 6. U.9 0.67 16.42 17 • 07* 
-686 11 10 1470809.1765 2?1.312 1.105 0.30 7.43 8.25 9.07 -498 lo 3 153943 8. 6'W4 184.022 1'5R.205 (1.72 6.02* 6.54 
00 6 82 8 2A 14 n196. 9376 147.063 0.235 0.22 12.87 13.!P: 1 4. 7fl -497 9 22 l.539792.6739 17?.731 5. 514 0.26 5. 8 3* A.15 

-678 6 17 14 7358 5. 7366 77. 246 4.231 0.76 6.23 7.39 A.56 -494 1 22 J 540826. 6706 112. l?l'l 15CI. 6 78 0.06 5.~6 '5.6 7 "· 07 
-675 4 15 1474618.8402 17.553 359.399 o.oq 11.04 11.61 12. 18 -49? 11 24 1541682.9%0 2·:n.695 170.756 o.aq 14.83 16.()0 17.16* 
-668 5 27 1477217.6172 51.706 176.932 o.18 s·.06* 5.,34 -489 4 29 1542568. 7010 31. 764 lJ. 995 0.56 5.84 6.71 7.!,"1 

-663 8 2A 1479116.78!33 l't7.29R A.132 0.13 7,. 82 8.41 9.01 -487 0 1 1541424. 7460 152.506 1 77. 736 o.n 6.07 1.21 A. 3'+ 
-661 1 12 1479639.0209 285.812 173.354 0.86 15.76 16.96 1 7 .02• -480 4 19 l545846.6R19 ?.2.%1 l 7A. 179 o. 15 5.8? 6.3? 6.82 
-660 6 27 1480111.0122 87.676 3.346 Q.94 15.71 16.94 18.17 -479 10 2 1546377.9973 1133. 709 '5 • 25 2 0.55 14.63 15 .ciz l 7 .21 
-656 4 15 i'481558. 8429 17.946 7.244 0.74 9. 85 11.09 J 7 .1;:, -477 2 17 1546880.9078 323.097 171-112 Q.67 11. A2 11.46 1. s. 10 
-650 6 1 1483802.8816 61:!.0'H 175.994 0.61 10.85 12.66 14.47 -476 2 6 1547234. 9321 111. 943 179.?15 0.06 13. 96 14.56 l. 5.16 
-649 11 21 1484335.0033 232. 76,7 9.002 o.05 14.99 16. 26~ 17.22* -476 8 1 1547411.9950 122.741 359.001 o.oo J5.75 l 5. A 1 1 c; .86 
-647 4 6 1484'336. 8487 c;l.126 l 71. 94Cl 0;66 10.01 11.11 12 .67 -469 3 20 1549A34.0l43 353.691 15A.564 O.b2 15.97 16.g5 1 7 .94 
-645 s • 1485722.1320 158.155 7. 740 0.10 18.29 18 .42* -465 1 2 1551398. 7453 92.9Ql UW.655 o. v:i 6.35 1 .,i a e.4't 
-640 11 11 1487612.8499 223.228 1 72. 964 a.BJ 9. l 7 10.10 12.?4 '7465 12 26 1551575. 7869 26S. 54g 6.729 0.64 7. 52 8.67 Q.Rl 

-636 • 2S 14aqooo.1001 149.045 l 7?.151 0.66 17.55 18.36 18.56* .. 462 4 3D 1557..431.q918 33.44R 1 75. ')59 a.BI l.5.14 16.43 1 7. 5:'>. 
-635 8 lS l4M354.7967 \38. 673 l 80. 45 8 o.irn 7.58 P. • .i:io 10.02 -457 8 2 1554351.8975 ].?3.028 6.902 a. 30 l J • 50 12.65 l 3. Bl 

-634 2 12 1489531. 8583 311-204 B.11 7 o.s1 9.6B 11.41 13.14 -456 12 16 1554853.7451 260. 13 7 110. 7?q 0.44 7.01* 7.61 8.4fl 

-625 2 3 1492809.6841 307. 87q 172.888 0.13 6.71* 6.R6 -454 5 31 l55~3fl4. 8077 62.853 1.533 o.SQ ~-61 9.91 lt.n 
-623 1 8 14936Q5. 6119 97.,%5 q_ 62 g 0.02 4.88* 4.M -450 3 20 1556773.6898 353. 757 6. 17.3 0.47 6.06* 6.35 7.32 
... t,13 12 13 1497505".7149 255.19l 8. 978 n.34 6.99* 7.48 -449 3 s 1557127.7624 3 1+2. 859 14.)51 0.13 7.25 7.97 ~.6Q 

-609 9 30 1498892. 8332 180.099 7 .164 o.58 8.85 10.0B 11.30 -447 t 12 1557984.0234 103.456 179.829 0.06 16. '30 16.71 l 7 .1 '3 
-607 2 13 1499395.0057 318.785 172.527 Q.4 7 15.52 16.56 17.38* -446 12 26 1558515.8103 269.'956 14. 55 7 o. tQ R 0 64 Q ./+ ~ 10.n 



30 Part I: Solar Eclipses Babylon: -437 - -93 31 

CV CM CD JON L p PMA TB TM TF CV CM co JON L p PMA TR TM TE 

-437 12 17 1561793. 7415 26C. 521 J7R.5ll~ 0.41 7.01 * 7.11 7 .96 -268 11 8 1621483.0465 222.'199 167.912 0.44 16.50 17.15* 
-436 6 10 1561970.0958 73.259 0.646 0.40 lA.24 19.00 19.08* •267 10 28 1623837.0669 211.584 175.165 0.2, 11.10 17 .52* 
-435 5 31 1562324.6197 63.058 'Q.409 o. 76 c;.oo• ~-61 •262 .2 9 1625402.0564 31 7.107 3.873 0.44 16.82 17.15* 
-433 10 4 1563180. 7632 JA5. 314 l 76. 784 0.68 6.74 7.85 8.96 -255 9 16 16281 77. 8540 16S.192 2. 659 0.74 '1.43 10.1a 1. 2.12 
•432 3 30 1563358.9858 4.362 5. 64'3 0.21 15.26 16.07 1 6 • 99 -253 l 3[ 1628679.9107 307. 782 168. 003 0.21 12. n 13.40 14.52 
-430 8 3 1564215.1113 124.664 170.884 ().94 17.94 18.RS ~18.91* -:?51 1 5 1629565. 7684 'l?.9~6 4. fl9]. o. 78 6. 5't 7.87 9.t9 
•426 5 22 1565602. 6119 54.330 174.255 0.3R 5 .10• 5.45 -248 5 4 1630599. 8782 ~q.211 1. 1 01 fJ.77 11..28 12.61 l 3 .c;i4 

-425 11 4 1566] 33. lil981 217.003 4.824 0.43 15.06 16.24 l 7 .41 -243 2 9 1632341.7887 311.?30 11.622 0.72 7.60 9.R9 10. lA 
-423 3 21 1566636. 81 79 355.102 170.103 0.47 8.6 7 10.14 U.60 -241 6 15 1633197. 8853 1e.629 l 7R.015 o.cn t0.Q2 12 .sq 14.24 
-422 3 10 1566990. 8396 344. 358 177.RO"l. 0.21 9.94 11.ll 12.?.7 -241 12 10 1633375.9327 254. 972 .,. 0 55 0.28 13.22 14.17 15.S~ 
-415 4 21 1569589.9445 25.386 356.405 0.23 14.34 15. l 9 l6.04 -240 II 28 1633729.9885 243.550 11 .235 o.37 14. 59 15.7q o.oo 
-414 10 4 1570120.6973 185.643 1 84. 666 0.17 6.0'5* 6.56 -236 9 16 lb35117.8847 \6q.6Q7 10.481 o. 16 u..?4 l2 .02 t2.80 
•410 l 27 1571331. 8815• 302. '365 6. 316 0.67 11.11 12.41 13. 72 -234 1 31 1635619. 7113 301.983 175.876 0.36 6. 77• 6.9Q 7.81 
-408 " I 15721,87.9221 64. 753 l 71. 386 0.31 13.24 14.?l 15 .1 Q 

l 
'-233 1 16 1636151.0464 101:.469 4.072 0.79 16.45 17.'57 1 El .b8 

-403 q 3 1574107.8503 1,55.202 5. 280 0.65 9.09 10.61 12.12 -231 11 lS 1637007. 7373" 2'33.90~ l 75. 003 0.59 6. 79• 7.17 R.24 
-40t 8 23 1574462.0746 144. 348 U.299 0.02 17.72 17.95 l 8. lA -230 II • 163736).7511 2?.2.453 182.216 0.24 6.64* 7. 1 7 7 .94 
-401 1 IA 15 74609. 84 76 29?.590 170.450 1.01 Q.46 10.91 1 ?..37 II -229 5 5 163753<).8147 39.59J Q.004 0.4) 8.77 9.84 J 0.91 
.. 393 8 14 1577739.8772 13~.170 177.M3 0.96 Q.98 ll .6Q . l 3.50 -227 q 1 163.8395. A422 I6C.459 l 74. 866 0.59 9.29 10.54 11. 7Q 
-391 I 27 15 78271. 8914 30~- ?.6Q 14.143 0.00 11.66 12.24 12.132 '-220 4 25 164081 7. 7477. 30. 760 173.776 c.01 6.70 R.no Q.20 
-389 6 2 l579127.c;572 65. 176 181.198 0.311 14.13 15.09 16.05 -219 4 14 1641172.0129 20.223 1A2. l5A 0 .. 20 16.28 17 .02 17. 77 
-388 1l 14 1579658.9370 2:.?A.163 12. :\94 0.44 12.66 l::l:.Q6 15.27 

. ,, 
2 11 1642205. 079Q 318. 050 175.590 0.04 1 7. 39 17.3.13* -216 

-386 9 25 l5A033R. 6826 176.802 356.711 0.01 5.90* <;.98 -208 3 13 1645158.00~7 349.533 2 • 449 0.75 15.59 16.7?. l 7 .AS 
-382 1 13 t<;RJ725.':lll02 104.67.2 358.150 0.12 15.03 15.63 16.23 • C -?.02 5 6 1647403. 04?6 41.UO 172.953 0.41 17. HI 18.(H. UI. 72* 
-379 11 5 158t936. 8330 218.680 1 76. 444 o.73 R.65 Q.94 l 1.23 ~~--=. -l 94 6 6 1650355. 8090 70. 5130 3si:i.4n 0.11 9.'39 10. 10 1 0. Fl2 
-378 5 2 l'i83114. 8385 35.843 3. ?.39 0.84 9.4A 11. 10 12. 72 'I" -189 , 14 1652097. 7962 Jlt',:.705 10. 312 0.11 l:l.12 ':1.16 10. 61 
•376 9 4 15133971. 04 74 156.836 169.251 0.6Q 16.?4 17.2A 18.32 ..... , -187 7 17 1652953. 7855 uc.021 175.567 0.50 7.38 8.54 9. 7"1 
-371 12 6 15858()0.0100 25C. SAO 4. 719 0.64 16.15 17.04* f. -186 I II 1653131.9683 2118.434 3. 74r 0.10 14. 30 15.hO 16.qq 
-36q 4 23 1586392.6689 2 6. q] 3 167.849 o.is 5.!iO* 5_q3 6.65 ;!, -186 12 31 '1653485. 9976 277.064 11. 042 o.oa 15.44 1o;. 99 16.'54 
-368 4 11 1586746.6942 l6.l44 175.725 0.40 5.6R* 6.4 7 7.40 i -182 10 19 1654873.9472 202.689 CJ. 815 O.A2 }2.89 14.25 l c;. 61 
-363 1 13 l SIHl665. 8591 104.8q6 6. 035, o.36 10.03 11 .15 12.27 -urn 3 4 1655375. 7610 340.670 t 74. 776 0.-41 7.26 8.21 9 .1 7 
-36? 11 n 1589167. 8352 240. 995 l6A.5'J4 0.24 9.48 10.c,5 11.62 ·.~: -179 8 17 1655906.910A 140.229 l.%0 0.69 1l. 24 12.96 14.6!\ 
-360 5 12 15i:!9700.] 11 8 46.262 2. 3 38 0.22 1 A. 60 · 18.79• ',I! -1 77 '\ 2 1656409. 7640 278.911 167.660 o.os 7.61 8.17 A.7t.. 
-356 3 I l'i91087.9264 3:35.60A 5.?.26 0.90 12.7A 14.00 l5.27. '§ -177 12 22 1656763. 7464 267.45R 174.816 0.':15 7.03* 7.21 A0 50 
-350 4 22 1593331.9707 26.67.4 1 74. ')J A 0.53 14. 78 lf. .()5 17 .33 C:.:· -1 75 6 6 16.57295. 7026 70.R57 6.J83 o.~9 5 • '513 6. SR 7.58 
-349 10 6 1593863. R4R6 !BA.I'll n 4.36Q "· q9 B.90 10.4CJ l 7-.013 ;.,,/,, -173 10 10 1658151. MJ 5 1Q3.3'i0 17'.9AO o.9a 10.40 11.82 13.;n 
-348 9 24 15q42J B.0045 176.~8'1 1?.051. 0.26 15.15 16.10 l 7 .04 I -169 1 28 1659539.0Q27 1?.0.580 174.828 0.44 1 7. 57 18.12 l'l.Q5* 
-347 2 19 1594365. 9090 32~.518 169.606 0.48 1.2.lQ 13.3'5 l't.51 -168 1 17 1659893. 7122 11 o. 344 1A1.451 0.01 6.43 6.53 6.6:1 
•339 9 1, 1597495.7811 16·7.510 1 76.151 0.48 6.96 A.n Q.48 . ;;_ ' -166 5 28 1660571. 6226 62.061 171.2:l', Q.65 "i .".)2* 'i.61) 
-338 9 4 1597849. 7815 ).56.163 1 A3. 6lt4 0.26 6.96· 7.Q1 8.9!) -165 5 17 \660927. 8368 51.561 17Q.580 c.54 9.27 10.90 t 2 .5:? 
-335 1 4 l59A8A3.89lq 96. 524 l 78. 640 0.9l 11. 17 l?.61 l4.0'i •157 6 17 1663880.9967 81.272 5.511 a.so J5.43 16. 1t7 l 7 .5? 
•335 12 28 1 c;9qQ60. 7174 272.937 4.611 0.41 7.03* 7.~1 

._ f· 
-154 4 15 1664913.9191 :n.344 o. 421 ().77 1?. 77 14.?0 15.63 

•334 12 17 1599415.0223 261.'lO} l?. 3 7q 0.06 16.?3 16.62 \6.QA* ··t: -152 8 18 1665770. 0438 141.791 165.810 0.05• 17.0fl 17.4~ 1.1. n 
-328 2 20 1601305. 8'565 326.857 177.475 0.1. l 10.,n 11 .55 12 .27 II -147 5 27 1667513.1068 6 l. 952 178.675 0.25 lA.56 l 8. 98* 
-325 12 8 1602692. 926 7 252.327 l 76. 3A3 0.03 13.17 13.57 l3.9!l -147 11 20 \667690.0370 235.831 1. BI t.. 0.03 17.08 17. l Q* 
-323 5 23 1603224.6948 '56.380 8.532 O.Al 5.27 6.35 7.42 .. ::..13e 11 11 1670967.9<;112 226.410 l 65. BO':\ 0.39 14.94 1 s. ,rn 11,.~2 
-322 10 1 1603727.0290 1~9.650 168.301 0.60 15.76 16.8':I J.7 .813* f -135 4 15 16 71853. 7569 21. ?77 8. ,91- 1.00 1.22 ii. 14 9.45 
-321 • 26 l6040Al.0955 178.430 175.812 0.12 17.79 18.07* ~ ~· ,{ -133 8 19 1672709. 7276 141. 875 1 7,.56? 0.12 6.23 6.74 7.25 
-316 I 8 I 60'5646. 05 BA 2B4. 061 4. '510 0 • 18 16.84 17.0l* :} : -132 2 13 1672887.9545 321.433 2. 987 o.a1 11. 82 15. lg 16.57 
-309 8 15 1608421.83!1 136. 735 4. 011 o. 78 8.66 10.01 ll. 35 -128 II 20 1674630.0426 216.27-0 9.655 o.6 7 16. 30' 17.18* 
-308 12 29 160892 3. 8844 274. 559 168.479 o.5e 10.6Q 12.34 14.00 

J 
-126 4 6 1675131. 7460 J 2. 7l 9 112. qaA o.e5 6. 91 8.01 9.10 

·306 6 14 1609455. <124 7 77 •• 437 359. '190 0,69 1?.57 14.?5 l.'i.Q2 . , -125 • 19 1675662. 8384 112.617 o. 55 0 0.46 8. 5 fi 10.0.l 11.44 
-302 4 2 1610843.9233 7.69FS 3.445 0.89 12.79 14.04 l 5. 29 . •" -124 q 1 16 7601 7 .1322 161. 74A 8.591 0.14 tA.:?6 1 R.16* 
-297 1 8 161.2585. 7394 284. 130 12.24A 0.39 6.99• 7.25 A. 17 -123 2 3 1676165.7517 312.063 167,.07J o.J 6 7.03 7.81 R.h4 
-296 5 24 1613087. 7815 57.877 112. 243 0.36 7 • 57 8.72 q.A6 ~- -122 I 23 1676519. 7351 300. 761 17ft .• ~72 o.74 6.85* n.95 R.2n 
-295 5 13 161341+2.0144 47.187 180.658 0.37 16. 11 17.01) 1 7 .90 ,1,1, •119 tl 11 1677907.951:13 2?,f:.763 173.t-77 n.Li.s 13.47 14.61-, 1 '5.% 
-295 11 1 l6l3nl 9. 8845 221.166 4.040 o. 37 10.so 11.qo 13. 29 

f 
-117 4 26 16 7843 9. 07) 6 32.oaq 7. 51 'i O.OJ 10.12 18.46 1 B.5Bit 

.. 294 10 27 1613973. 9829 210-.,031 11.454 0'.43 14.21 15.52 16.ll3 -115 8 29 16 79295. 0559 152. 621 173.048 n.62 1.6.3A 11.10 lP..n 
-285 10 18 1617251. 7390 200.475 l 75. 326 0.39 n.3o• 7.13 8.14 

C 
•114 8 19 1679649.6906 142.224 18,1.452 o.55 5. 33* '5.84 '1.66 

-284 10 •• 1617605. 7391 189.132 182. 626 0.41 6.11• 6.B6 7.fl3 ··.•§;.·. -111 6 18 1680683.64}9 1\2. 734 l 76. 834 o.ss 4. A8• 4.Q4 s.133 
-281 8 6 1618639. 8476 12e.209 176.446 0.10 9.4? 10. 77 12.13 

,, ,•. 
-108 4 16 l681717.064t 2~.284 l 7'-. 246 (1.29 17.71 lfl. 34 tA.44* .1,:-·. 

-280 l 30 1618816. 7278 306-158 4.116 0.22 6. 79-,,. 6.91 7.69 ·i -104 2 3 1683105. 05 3A 111.156 l 74. 095 0.36 !l',.82 17.zA,t,: 
-21i! 6 4 1619673.0525 68.265 171.335 o.35 17. 52 1.a.11 19.04* -103 1 19 1683636. 8808 J 1 2. 671 3.05] O.AZ 1.0. 3 2 12.o~ !.3.73 
.. 274 3 24 162106]. 8304 3~9-100 115.g41 0.57 9.36 10.75 1 ?.13 ,·, t -102 ? 8 1683991.0QSI l O?.. 084 11. 336 0.01 18.47 18.83 lQ.10"" 
-270 1 • 1622449.0181 285.860 l 76. 224 Q.54 15.83 16.79 1 7 .02* '.)i;;' m93 6 29 1687268. 9116 93.145 1 7~. 945 0.6A 12.01 U.69 l. 5.3fl 

~ 1; ~· "J;: ""1'";:•."'· 

·I ; ta[ 



32 Part I: Solar Eclip~~ - Babylon: -92 - 59 

I ~;f;~·· 
'!,:i 

CV CM C'D JON L p PMA TO TM TE 0·' ., ,, 
-92 12 12 1687800. 1771 25E.666 Q.643 o. 72 7.16 R.?5 o.54 
•89 4 17 1688657.1013 23. 702 180.069 0.13 1 B. '32 lA.45* 
-88, 9 29 \689187. 8086 lfl3.5q7 7.941 o.34 8.16 9. 20 1 o.?.3 
• 81 5 18 l6'H609. 6924 53.014 5.A24 0.59 5.77 6.61 7.45 ·, 
·78 3 17 1692643. 8751 353. 794 1. 502 0.4-8 ll.16 12. 79 14.?:2 
-11 3 6 16929<H.8913 342. 798 o.160 0.29 11.25 12.49 l 1. 72 
-76 1 20 1693500.0593 114.;no 166. 968 0.09 17.57 10.00 18.43 
-72 5 8 1694887.6962 44.270 170. 649 0.71 5.76 6.66 7.56 
-71 10 21 169"i41 a. 8290 205.644 359. 848 0.09 8.9Q 9.66 10.3~ 
-68. 2 25 1696275.6785 333.529 173. 354 0.4'3 6.39* 6.88 
-66 1 30 1697161. 6524 123.102 9.747 0.01 5.08* 5.19 
-65 12 14 1697664.0486 260.400 173.6~1 0.39 16.58 16.99* 
-63 5 28 169At95.oozs 63.443 4.951 0.49 ]5.70 16. 64 1 7 .57 
-62 5 18 1698549. 7281 53.411 11. 654 o.os 6.83 1.20 7.5? 
-61 10 1 1699051.0781 185.317 171.963 0.68 17.04 17.96* ' 
•60 9 20 1699405. 7184 174. 724 180.113 0.90 5.87( 6.61 7.59 
-53 5 9 170!R27.7295 44.6ql 178.458 0.18 6.96 1. 56 8.15 
-so 3 7 1702860 .. 9797 344. 310 172.850 o.36 14.94 16.02 . l 7 .09 
•·49 8 21 1703392.7882 l44.51C. 1.049 o. 75 7.05 8.42 9.79 
-48 8 9 l 703746.9362 133."&<16 9.035 o.J4 13. 33 14.FI 15.Cl4 
-47 1 4 l 703894. 84 70 282.459 165.641 0.25 10.04 11.02 1 2.00 
-39 1 31 l 707024. 7358 124.606 173.490 o. 14 6.09 6. 7r; 7.41 
-38 1 20 1707378.7750 113. 800 101. 364 o.52 6.74 8.02 9.29 
-37 1 14 1107556. 8641 292. l 72 9.,460 0.95 9.97 11.54 l 3. 1 2 
• 35 5 19 1708413 .. 0402 5 5.135 177.611 0.1s 16.70 17 .6~ 11'1.'57 
-34 It 1 l 708943. 8688 216.1351 7. 502 0.98 9.84 1 t.19 l 2.95 
-28 1 5 l 7108.34.1666 282. 762 173.532 a.as 7.00* 7.~6 9.,18 
• 27 6 19 1711365.6216 84.308 3.191 0.18 4.87* s.2~ 
-25 10 23 17l2221. 78A7 207.453 171.599 0.18 8.26 8.95 9.65 
-23 4 1 l 712753. 7578 1 4. 72 2 7.7.00 0.84 6.91 8.27 9.6?. 3. Solar Eclipses for Ninive (-1510 r .489) 

• 21 8 11 1713610.0181 115.203 1 72. 775 O.QS 15.37 16.60 17.83 
-18 6 10 1714643.6287 75 .. 587 168.025 0.22 4.91* 5.36 
-9 6 30 l 717950.9348 94.762 ?.. 345 0.99 12.sa· 14.22 15.56 
•·8 6 19 1718305.,6591 84.128 11. O?.O 0.48 4.87* 5. 34' 6.05 
-6 4 29 1718985.0124 3 5. 9q7 358.516 0.58 16.06 11.22 l q. 38 
-6- 10 23 1719161.7947 207.848 179.452 o.5s 1.11 8. 73 9. 7'i 
-5 4 18 1719339.0375 2 5. 240 6.4?.0 0.04 17.45 17.78 l 8. ll 
-2 2 15 1720372,.9613 324. 876 0.868 0.56 14. 0\0 15.10 16.:H 

1 6 10 1.721583.6548 75. 995 175.863 0.66 4.91* 5.44 6.26 
4 4 8 1722616. 8562 16.229 170.9'.35 0.2~ 10.37 11. 55 12.74 
5 9 22 1723148,. 74] 3 176.963 359. 739 0.49 6.03 7.08 8.13 
6 9. 11 1723502. 8272 16 5. 875 7.386 0.26 8.46 9.64 10.R2 

16 8 21 1727134.6522 145.609 l n. 298 0.35 5. '.'\9* 5.74 
17 2 15 1727312.':1073 3?.5.211 8. 754 o.53 1 I • 89 13.15 14.42 
19 6 21 1728168. 961R 86.430 174.997 o.79 14.13 15. 31 16.49 
20 12 3 1728699.9613 250.464 7.429 0.82 13. 76 15. 07 16.18 
26 2 6 1730590. 8102 31 5. 954 173.010 0.10 8.15 9.62 11.08 ' 
27 1 26 1130945. 0489 304.918 l. so. 85 0 0.02 l 7.16 17.20* 
29 11 24 1731977.8852 241. 001 171.424 0.95 10.6l 12. 1 2 1 ~-60 
3, 9 12 1733365. 9075 167. 398 l 71.114 0.39 11.85 13.;,;o 14.55 
34 9 1 1733719. 9594 156.346 l 78. 76'7 0.14 13.42 14. l 9 14.96 
38 6 21 1735108. 7838 86.643 182.881 0.11 a .01 i:i.10 q_ 32 
39 12 4 1 735639. c,1500 25Q.,'IB8 15.2R2 0.0!> 13.88 14.35 14.f!2 
41 4 19 1 736141. '1111 26.723 177. 762 O.ll 6.52 7.01 7.50 
45 8 1 1737706.8906 126. % 2 o. 031 0.56 11.01 12.30 13.58 
49 5 20 1 B9094. 8557 5 6. 5 5 8 3. 801 0.78 9.69 11.41 u.n 
52 3 19 1740128. 9799 357.305 359.450 0.10 14.89 15.93 J 6.9fl 
56 12 25 1741870.6926 272.884 7. 387 0.04 7 .03* 7.02 
58 5 11 1742372. 6941 47.665 168.47) 0.18 5.78 6.42 7.05 
59 4 30 l 74272 7. 0099 37.221 176.965 0.97 15.85 16.98 LB. 11 

I 



Ninive: -1510 - -1356 35 

CY CM CD JON L p PMA TB TM TE 

I -1510 9 2 1169774. 8013 14~.855 183. 630 0.15 a.oo A.66 9.33 

I 
-1507 1 1 1170807. 8023 B4.h54 177.164 o.q1 1.10 9.26 10.83 
-1507 12 26 l l 7098 s. 9226 262.9?0 5.156 0.33 12 .. 54 13.66 14.17 
-1503 LO 13 ll 12372.9214 187.505 3.084 0.28 11 .. 93 12.95 13 .97 

·1 
-1498 12 17 1174263. 8146 253.·P8 169 .. 101 0.45 8.42 Q.,58 'lo. 75 
-1492' 3 1• 1176182. 7823 345.648 3.o7s 0.06 8.80 9., '32 'il.83 
-1490 1 23 11 77039·. 0258 105. 980 168.481 0 .. 17 16. 59 17.24 1 7 • 139 
-1489 1 12 1117393. 0860 95.169 176.312 0.39 17.58 18.3A l 9. 113 

i' 
-1485 5 1 11 78781. 9799 2 6. 379 1.81.473 0.21 15.16 15.95 16. 75 

f 
-1484 10 13 1179312. 9070 187. 871 10.958 0.47 11. 39 12.56 'l ':t.72 
-1482 2 27 11 79814. A530 325.A35 l 75. 680 o. 31 10.14 11. 31 12 .49 
-1478 6 11 1181380.0286 65. 719 358.265 OJ24 l 6 0 5R 17.23 1 7 .8".J 
-1471 6 1 1181734. 7519 55.703 6.970 0.99 7.09 8.15 9.22 

f, -1475 t-0 4 1182590. 8672 178.525 175.067 1.00 9.79 11 .08 12.313 
-1474 3 30 1182768.0658 356. 118 2. 327 o. 6 7' l 7. 18 17 .97* 

I .. 1469 1 6 1184510. 9374 274.071 l?.757 o.rs 12. 66 13. 78 14.90 
-1468 5 22 1185012. 1441 4t- .. -=rno 171.RlS o. '76 h.89 1.Qb q.02 
-1463 8 23 1186931. 8275 136.557 2. 983 0.94 7.85 9.57 ll.29 
-1461 10 28 1187788. 7328 264. 567 176.699 0.48 7.20* 7.83 
-1459 6 11 1188320.0593 66.140 6.084 o.62 17.19 lR.,06 l 8.93 
-1458 6 1 1188674. 6348 '55.982 14. 85 5 0.11 4.94* 5.04 '5.44 
-1453 8 3 1190563.6B07 116. 364 l 7'i. 046 o.75 4.A4• '5.48 6.49 
-1452 1 28 1190741.9740 2Q6. 044 4.594 o.79 14. 25 15.44 l6.b3 
-1450 6 2 1191598.051h '57.39;? 110. 956 o.36 17. 34 18.06 1 a. 78 
-1449 11 15 1192129.,0235 2'-1-119 3. 055 0.03 16.4-1 16. 71 11.01 
-1444 8 2~ 1193871 .. 1555 136.273 10.099 0.22 18.67 l.8.fl7* 
-1443 1 lB 11 q401 q. 865?. 2Bt:.146 168.801 0.11 9.84 11.4'5 '.1.06 
... 1440 11 5 1195406. 9531 211.658 167. 056 0.53 13.20 14.36 15.52 
-1437 4 10 1196292. 8626 f.'572 9.044 0.43 10.38 ll.59 12.81 
-1435 8 13 1197148.9872 127.070 l 74.4A'i O.A3 14.20 15.48 lb. 76 
-1,,1 6 2 11985:n. 0429 ·s;.573 178.R18 0.63 q.51 11.10 D.62 
•1430 11 15 11 q9Q69. 026~ 27.1. 505 10. 898 0.78 15 .4 7 16.53 17.26• 
-)428 3 31 1199570. 7853 357.1:in 1B.n7 0.67 7.88 9. 15 10.42 
-1423 1 3 1201490. 6855 87.088 4.462 0.57 '5. 33 6.l.6 6.99 
-H-21 11 6 1207346. 9789 212. 070 1 74. 882 0.19 14.16 14.88 15.61 
-1420 5 1 120252 3. 8Q09 27.502 359.746 0.46 11.QB 13.38 14. 78 
-1416 a 13 1204088.6819 121.164 182. i.49 0.14 5.09 5.58 6.07 
-1415 2 7 1204266. 91?.8 306.942 1J • R84 0.21 11."95 12.9A 14.0J. 
-1414 6 24 1204768. 6624 78.285 169.255 0.31 4.9?. 5.513 6.23 
-1413 6 13 120S123. l 26B 6 7.990 177.931 o. 16 lB.94 19.21* 
-1413 12 7 1205299.7610 243.579 3.056 0.3 7 7.05* 1.12 8.59 
-1410 4 11 1206156. 0869 8. l 99 17?. 952 0.19 1.A.00 lA.21* 
-1409 9 25 1206687. 7695 16':i.295 t.978 0.1s 6.2A 7.6'3 Et.'9R 
-1406 1 2• 1207544. 71 '50 297.599 1 u,. 024 0.22 7.04* 1.3:' 
-1405 7 14 1208076.0035 Q7.67.7 3. 7:!?. 0.93 15.15 16.26 1 7 .37 
-1398 3 1 1210497.9630 328.51.9 3.304 o.e9 14.00 l'i.23 I 6.4~ 
-1394 12 1 1212239,.1754 243 .. 971 10 .. 900 0 .. 41J 7.28 8 .. 25 ,IJ.22 
-1391 • 11 1213096.0201 0. 510 11:10. 855 0.29 16.19 lb.90 17 .61 
-1390 • 24 1213627.1213 16':i.lJ36 9.115 0.48 17.78 JB.26* 
-1389 2 20 1 n 3775. 8554 319.407 167. 72.9 0.40 9.96 11.31 12.65 
-1388 2 9 1?14130.0?52 '308.478 175. 621 a.as 15.80 17 .01 1'7 .11 • 
.. 1385 11 28 1215517. 7273 234.538 174.878 o.79 6.94* ti .lJ6 7.90 
-1383 5 12 1216048. 7426 37.871 h..,,456 o.74 6.90 R.00 9.10 
-1381 • 15 1216904.9488 159.652 173.276 0.97 12.60 14.04 l 5 .49 
-1377 1 5 1218293. 7062 88.8Q6 1-76.308 O.B3 5.34 6.43 7.52 
-1374 5 3 1219326. 6923 29 .. 088 171.313 o.96 5.62 6.62 7.6:' 
-1369 8 5 1221246.6473 118~ 897 2.445 0.40 4. 87* 4.96 5.6'5 
-1368 1 24 1221601.1212 108.416 lo. 91 7 0.38 J.8.38 ICJ.10 19.?4* 

' 
-1365 5 23 1222634. 0386 48.267 5.578 0.45 16. 79 17.68 18.56 

~I -1"364 5 12 1222988. 6430 38.153 14.370 0.37 5. 22* 5.41 6.06 
-1362 • 15 12231344.7018 15'9.787 181.124 0.58 5.56* 6.oo 6.89 

~ 
•1361 3 12 1224022.8232 319.136 10.271 0.M A.59 10. 11 11.6~ 
-1359 1 15 1124878.9959 99.426 175.539 O.B3 14.86 16.09 l 7. 3) 

). 
-1356 5 13 12259tt. 9901 39.506 l 70. 42 8 o.oo 16.48 16.50 J.6. 53 



36 Part I: Solar Eclipses Ninive: -1355 - -1000 37 

CY CM co, JON l p PMA TB TM TE CY CM CD J!JN l p PMA TB TM TF 

-1355 10 27 1226443. 7558 202.612' 1.547 0.56 6.39* 7.32 8.49 -1180 6 16 129022 9. 6048 72. 922 9.621 0.47 4.75* 5.18 
-1354 ID 16 1226797. 7978 191-213 8. 830 0.25 7 .66 8.61 0.57 --1180 11 11 1290378.0104 ZlC:..640 164. 356 0.09 15.75 16.2A 16.R2 
-1351 B 15 1227831. S780 12c;.630 1.nB 0.41 14.10 15.tO lb .10 -1177 4 16 1.291263.91% 14. 321 1..102 o.54 12.61 13. 75 14.90 
-1350 12 30 1228333. 8106 267.684 16o.949 o.32 8.64 9.57 l0.51 -11 75 B IS 1292119. 8538 B4. 740 171.Sf!O 0.10 10.49 1h07 U.64 
-1344 4 2 1230253. 8905 Q.340 1. 31 7 Q.49 11.96 11.21 14.47 -1174 2 12 1292297.0628 313.513 O. 06A 0.16 11.02 17. 19* 
-1339 1 B 1231'195.8831 271.440 10.667 Q.92 10.56 12.00 13.43 -1112 I 22 1293005. 7721 291.820 16.149 0.04 ? • 135 8.18 8.52 
-1337 5 14 1232851. 9606 3<;.854 178.320 0.76 14.14 15.30 l6.46 

' 
-1170 11 21 12<i4039.7476 22Cl.145 8. 029 o.s1 6. 86* 7.25 "l. 33 

-1335 3 24 1233531. 7811 ~5 1. 394 16.5.94? 0.06 8.45 8.94 9.43 -1168 4. 6 1294541.8998 5. '5.10 110. 834 o.36 l? .OQ 13.17 14.U, 
-1334 3 13 1233885. 91q9 340. 639 173.973 o.·00 \2.-n 13.97 15.62 ·.·:.; -1163 1 B 1296460. 8226 93.n6 0.787 0.60 8.41 9.Q9 ll.58 
-1332 B 15 1234771. 7378 129. 784 9. 750 0.04 6.30 6.63 6.% f -1158 4 16 1298203. 7746 14. 574 13.985 o. 10 J:l.00 8.54 Cl.09 
-1331 12 30 1235273. 8403 268.106 1 74. 748 o.38 9.10 10.16 11.22 

I -1156 B lS 1299059. 81 79 135.095 179.446 o.ao A.01 9.36 l0.70 
-1329 6 14 1235804. 6327 69.096 l. El?.6 o. 1 7 4. 78* 5.17 5.65 \ -1153 6 18 1300097.. 7452 74.165 111. 4 78 o:66 6.42 7.59 B.7~ 
-1327 ID 17 1236660. 9755 192.fl.50 172.7H 0.69 13.47 l 1t.83 l 1:i.lA -1143 11 22 1303902.8642 2:10.7?.2 l 71.824 o.78 9.3fl 11.06 l ;? • 75 
-1320 6 4 1239082.5963 60. 3} 9 168.701 0.24 4.88* 5.09 ".r -1142 11 11 1304256 .. 8267 219 .. 198 1 78. 890 Q.40 fl.. 0] 9.20 l 0.40 
-1315 9 6 1241002.6513 151.129 1. 115 Q.24 5. 1•0* 5.66 --1137 2 23 1305821.9261 324-249 7.165 0.74 l2.4Q B.83 ].5.17 
-1314 B 26 1241357.0556 140. 572 o,. 299 0.69 16.24 17.30 1-9. 35 --1135 6 28 1306678.0327 84.807 1 72.650 o. 72 H.,.15 17.41 l R .46 
-1311 6 24 1242389.9365 1c;.543 3.005 0.01 12-97 14.~A 1 '>. 79 -1131 4 17 1308066. 9680 16.160 177.885 o. 7~ 14.34 15.66 ll:,.9A 
-1308 1D 17 1241600.7766 l'B.1)31 180.6_59 (). 51 1.02 7.gq A.Q6 --1130 • 30 1308597.9319 176.731 6. 76A 0.82 Jl.06 ll.3A 14. 70 
-1307 4 13 1243178.6724 1.0. 723 7.985 0.12 5.14* 6.04 1. 10 -1128 2 14 1309099. 8378 315.105 1 71. 545 O.R1 9.08 10.60 J. 2 .12 
-1305 8 1°7 1244634. 8979 Bl._ 375 l 73.679 o.53 11. 20 12 .66 14.12 -1123 5 IA 1311019.8429 45.646 :'.509 o.a0 (). 87• 11.21 12.56 
-1304 2 10 1244811-9129 309. ~59 ?.008 O.H 12.97 13.61;'1 14.4\ -1121 9 21 1311875.8962 167.466 170.478 0.40 11.38 12.43 l 1.4 7 
-1301 11 29 1246199. 7714 23f-.t89 1.440 0.23 6.Q6* 7.75 A.61 -1120 3 16 l 312052. 9615 345.661 ?158. 361t o.za 14. 70 15.63 16.56 
-1300 11 17 1246553.8457 224. 777 R. 750 o. 75 8.74 10 .31 ll.8R -1118 2 23 1312761.8077 324.'308 15.067 0.23 8.62 9.43 10.25 
-1295 1 31 1248089. 8834 300. 805 166. ?.98 o.,s 11.08 17.20 13.11 -1116 6 28 1313617. 7108 84.935 180. 4133 0.34 7.46 8. 3fl 9.29 
-1289 4 24 1250363.9466 '-1. 150 7.1.24 0.11 14.02 14.74 J c,;.46 -1116 12 23 1313795. 7757 262.690 1.004 o.93 7. P1* R0 03 9. 4'+ 
-1285 2 10 1251751. 9479 310.373 9. R43 0.46 J3.28 14.?9 15. 10 -1108 1 ,. J 316570. 7540 ll 4. 848 6.522 0.59 6.14 1.71 .13.4n 
-120, 6 15 12 52607. 8984 71.134- l 75. 707 0.78 t 1 • 74 11.0Q l 4.44 -1104 5 18 1317959.6476 45.8'38 11. ~93 ().66 '5.0Q* 5.43 6.3,l 
-1280 4 14 1253641.7571 17.206 171.676. O.R4 6.85 8·.25 9.6,; -1102 • 21 1318815. A3l3 167.781 178.380 □ .81 8.35 9.6q 1 t. 0:1 
-1278 • 17 1254527.7034 162. 382 8.611 0.15 5.6t * 5.80 6.36 -1099 1 20 1319848.6195 10s. 83 a 171. 116 o.n 4. 74*. 4.98 
-1276 l I 1255029.9149 301.216 174.129 o. '51 1 2. 16 n.37 14.5fl -1090 B 9 1323156.0579 125.504 5.919 a.a3 16.39 17.47 1 B. 55 
-1273 11 1" 1256417.0414 2?:f:.435 117.. 70:4 0.61 16.00 17 .11 1.7.lfl* -1089 12 25 1323658.8794 264.245 171.642 o.irn 9.84 11.15 J 3 .66 
-1272 5 15 12565q5.0502 lt2 0 095 357.911 Q.29, 17.27 18.03 t R. 79 -ro03 3 27 1325577. 8721 35 6. 244 5.156 0.95 J0.81 12.23 1 3. 65 
-1262 4 25 1260227.0282 22.629 170.Rl4 0.01 17.58" 17. 70 17.82 -1081 1 31 1326433. 9239 11 E:.439 170.455 0. 1 2 13.29 13.q7 14.M 
-1261 4 14 1260581.0792 11.933 J 78 0 79R o.5o 17.64 1A.2A* -1011 5 20 1327fl22. 8184 47.402 175. ~Al o.q:, R.63 10 .?1 l t. 10 
-1261 10 • 1260758. 7008 184.403 D.496 0.51 6.04* 6.10 6.97 -1076 11 l 1328354. 0363 210.\83 6. 01 5 o.46 16.00 J.6.88 1.1.46* 
-1260 • 21 1261113.0369 173.386 fl.395 0.97 15.52 16.74 l 7 .96 -1074 3 IB 1328855.8135 347.:HJS 16<1.97"' 0.74 R.66 10 .01 l l. ~6 
-12 57 7 21 1262145. 8732 ll 1. 183 O. fll 9 0.69 rn.22 ll.6fl 13.14 -1069 6 2D 1330775. 7582 76.')15 0.899 0.24 7.59 R.33 9.06 
-1251 • 18 1264390. 8476 163.974 177..508 0.26 9.56 10.r,7 11. 7R -1067 1D 23 1331631. 9A59 200. 776 l 70. 052 0.97 14.04 l '5. 25 u,.47 
-1250 3 14 1264567.9214 3't2-?.27 D.45J o. 33 1~.20 14.10 14.Cl9 -1064 3 27 1332517.7929 3'5 6. '556 13. 238 o. 38 A.27 q.;w 10.12 
-1250 9 1 1264744. 8578 152.756 l 79.-941 0.55 B.82 10.17 11.93 

I -1062 1 31 1333373. 7192 116.623 l 7R. 336 O. fll 5.57 6 •. 58 7. 5.:, 
-1246 12 20 1266309.9045 258.361 8. 716 0.88 11 .os 12.77 l.4.48 -1061 I 25 1333551. 7645 295 • .1\55 7.342 0.69 7~05* 7.85 Q.23 
-123R 1 21 1269085. 8575 111.554 R.696 0.07 10.39 10.91 11.42 -1059 5 30 1334408. 09R2 51.7BFI 174.391 o.Q3 18.18 1 q.oq* 
-12 37 12 11 l2695fl7.7590 24e.854 172.699 0.65 7. 10 * 7.75 fl.8"i -1057 11 2 1335293. 9g43 210.520 1 ~. R97 0.28 i~.62 15.52 1.6.4? 
-1235 5 26 127011 9. 74 76 52.304 1t. 345 0.5T 6.87 8.04 9.22 -1054 B 31 1336326. 6843 147.046 4.937 0.84 5.32* 5.44 6.45 
-1234 • 15 12704'7'3. 7883 41.654 17.. 37? 0.02 R.47 8.74 9.01 -1053 B 20 1336681.0913 116.151 13.187 0.23 17.5?. lfl.. 10 lR.69 
-1231 3 14 1271507.9573 342.647 .8.283 0.2R 11.92 14.74 1 5 • 55 -1051 6 30 1337361. 0661 87.~82 0.091 0.H 17.42 17.99, 113. 55 
-1229 1 IA 12 72363. 8552 102.010 l 73. 355 o. 3-l 10.23 11.74 12.?:4 -1048 10 23 1338571. 8858 201.055 l 77. 95 7 o.:n 10.?:8 11.34 12.40 
-1?25 5 6 1273751.6314 32.182 177.052 a.as 5.32* 5.4 7 -1044 8 10 1339959.0445 127.316 l 77. 733 0.03 16. 55 16. 77 17.00 
-1224 10 1• 1274283. 7117 195.585 8 0 118 o. ?.2 6.?.6* 6.90 

\ 
-1040 11 23 1341524. 7827 232.641 6. OOR 0.85 7.28 8.42 q.55 

-1.222 3 5 1274785.9337 333.683 172.810 O.fl9 12.89 14. l 9 l 5 .48 -1036 • 1D 1342912. 007J 151:936 4.559 o. 50 14.16 15.88 l 7.01 
.. 1219 I 1 1275818.8872 271.212 164.945 0.04 11.87 l?.19 l?.. r:/l -1034 1 26 1343414. 8531 297. 390 1 7l. 012 0.93 9.11 11.03 12.94 
-1211 6 6 1276705.0147 62.679 3.423 o.so 15.BR 11.14 1 8.39 -1032 6 30 1344300.79]2 87.495 7.909 0.39 7.53 8.60 Q.68 
-1210 1 18 1279303.8517 103.()54 181.232 Q • lt6 9.57 10.Bl 1. 2 .05 -1029 4 29 1345333. 7868 27.731 2.993 o.32 ~.64 9~56 l 0.4 7 
-1207 5 16 1280336. 9090 43.169 176.162 0.84 12.06 13.73 1 5.40 -1023 6 21 J.347578.6535 78.601 l 72. 615 o.79 '1-. 7J .. 5.27 6.24 
-1207 11 10 1280514. 7817 217.937 0.383 o.14 7.59 R.22 8.84 t -1020 4 lS 1348611. 7523 18. 940 167.786 o. 31 7.36 A.20 o.o"i 
-1206 1D 30 1280869.0579 206.743 8 0 079 0.90 H,.30 17.48 l 7. 51* -1014 1 11 1350886.0798 97.986 7.116 o.76 17.34 18.13 19.30* 
-1203 8 28 1281901.8647 14~.417 359. 273 0.2a 10.04 11 .oi; 12.07 

l 
-1011 5 9 1351919.0883 38.160 2.l31 0.92 17.9] 18. 78* 

-1197 10 21 1284146. 8430 191.172 l 71. 977 o. 39 9.15 10.41 1.1.11 -1010 4 29 135227"3. 7479 2a.or1 10.883 0.71 7;05 8.05 '9.04 
-1196 4 15 1284323. 8879 13.q11 358.253 o.oa l:?. 71 B.?o J 1.69 -1008 • 1 1353129. 7200 148.910 l 76. 806 0.76 5.52 6. 51 7.50 
-1196 1D • 1"284500. 8203 1A5.743 179.160 Q.65 7.65 9.08 lO .'50 -1007 2 26 1353307. 6922 328.403 6. 079 0.36 6.56* 7 .15 
-1191 1 21 1286065.9353 291.606 a. 261 0.!;\4 12.60 14.04 l 5.48 ""1005 1 2 1354163. 9335 fl9.Q4(} 171. 773 0.19 13. 72 14.6?: 1 5. 5::: 
-1185 3 16 1288311.0754 344. 558 lB0 0 0Q2 0.22 17.45 17. 75* 

I. -1004 6 20 1354517.9931 78.354 l 79. 776 o.31 15. 11 16.11 11.12 
-1184 B 28 1288841. 8681 143.814 7. 111 (). 51 10.00 11.20 t 2 .41 -1001 4 2D 1355551. 7549 19.326 175.640 0.40 7.46 e.14 9.22 
--1182 I 12 1289341. 8162 282.?.52 172.406 0.79 R.07 9.48 l 0.89 -1000 10 2 1356082. 6796 l7o;l.?l 7 4.0M 0.49 5.C!5* 6.45 

/ 



38 Part I: Solar Eclipses Ninive: ,999 - -689 39 

CV CM CD JON L p PMA TB TM TE, CY CM CD JON L p PMA TB TM TE 

-999 9 21 1356437. ll 76 16'7.053 12.134 0.43 17.79 113. 26* -846 \2 8 14123q1.c;q10 249 .. 008 11s.6qo o.oq 15. 36 l"i.85 1.6.34 
-989 3 9 1359892.9852 339.106 5. 4 78 0.48 14.72 15. P 8 11 .o; -843 5 12 1413283.6514 41.890 15. 549 0.09 5.16* 5.48 5. 81 
-989 9 2 1360069.7420 14c;. 327 184.629 0.02 6.JH 7 .04 1.24 -841 9 15 1414139. 799B 163. 36~ 18?.077 o. 37 7.46 ~-49 9.53 
-986 12 26 13612$10.9006 26t:. 260 5. 964 0.38 11.67 12.80 • l 3.93 -837 1 8 1415350. 8710 2~0.442 3.655 o.os 11.41 11-92 12.42 
-983 4 30 B62137.Q715 2 c;. 789 174.816 0 0 R7 17.49 18-~7 1 ~-63* -8'31 ' 2 1411596. 0\ 7b 333.928 11'0. 05 2 0.94 1c;.61' \f;,.SS 11.54* 
-98?. IO \3 1362661!.0257 1•n.002 1.956 0.20 15.Bl 16.55 11.zq -830 B 15 1418126.9312 113.184 2.978 o.74 l? .. 25 .-1,.51 14.81 
-980 2 26 1363170. 7748 329.904 169. 750 0.6R 7.05 8 .. 53 10.01 -829 12 30 1418628.7721 211.933 167.732 o.?.4 7.56 a. 36 9.16 
.. 979 B 2 1364056.6662 119.135 5.699 0.96 4.88* s. 1 2 6.)1 -825 10 18 1420016. 9803 196. 879 166. 876 0.31 14.30 15.40 16.51 -977 12 17 J.364558. 8421 256.851 l69.,9M b.B\ q.,12 lQ.4'1 l ! • B3 •824 10 • 1420370. 9561 181;.480 174. 085, 0.65 12.62 14.12 15.62 
-973 10 4 1365945.8919 181.584 1"'8. 079 0.01 11.94 12-47 13.01 -823 4 2 1420548.9865 4. 081 2.415 0.92 14.87 lf.. 01 1 7 .) 4 
-967 12 26 1368220. 8046 266. 557 l3.81t3 0.24 8.19 9.11 l O. 02 -818 J. 8 1422290. 71136 28C.738 u. 543 o. 75 7.35 8.51 9.72 
-963 10 I 3' 1360607.8317 1 1n.201 ll. 907 0.01 9.74 9.'B 10.11 -816 5 13 1423146. 9220' 43. 542 1 79. 537 o.56 12. 75 14.00 15. 26 , 
-960 8 12 1310641.'%45 12q.a10 5.083 0.95 13.33 14.81 l 6.29 -810 12 30 1425568. 7393 211. 384 I 75. 600 0.64 7.20* fl.0'3 
-957 6 11 1371674.9962 69. 406 359.49Q o. "'l 15.34 16.34 17.34 -808 6 13 1426099. 83°15 73.011 5.116 Q.73 8.81 10. 30 l l. 81') 
-956 5 31 13 7202 9. 6846 59.359 B. 24 3. o.93 5.47 6.36 7 .24 -804 4 2 1427488. 7551 4.24Q 10.212 0.79 6.90 8~13 q.31 
-954 10 4 l3728A5. 7781 181.853 1 75. 99q o. 12 7.16 13.:?4 Q.33 -802 8 • 1428344.8219 124.50A' 175.442 o.54 B. 38 9.6a lfl.9Q 
-950 l 23 1314273.3113 109.303 171.330 o.s2 1.76 9.44 11 • l 2 -799 6 4 1429377. 7218 64.182 169.905 o.29 6.27 7.06 7.85 
-947 5 22 .1375307. 6959 50. 654 17:1.072 o.q2 '>. 74 6.68 1•61 -798 u 18 1429909. 8935 2?.E!.8i.7 2.896 0.08 lt.28 12.01 l 2.86 
-946 II 4 13 7583 A. 1290 213. 324 3.834 o.qo 6. 59* 6.80 7.89 -797 11 7 1410263. 8563 217. ':\02 9.958 0.48 9.14 10.69 1 t .2::J 
-940 12 27 1370084.0276 :?6P..232 l 17. ROD 0.01 H,.51 16.RO* -790 6 ?.4 1432685 .. lt 71 A3.433 4.261 o .. 75 l8.3A 19.29 tq.30* 
-9'38 6 11 1378614. 9949 6<;. 795 7.~48 o. 25 15.54 16. 25 lf..97 -787 10 17 1433895. 8284 196.483 llH.·Hl 0.1 S 8.513 9. ?0 1 0.01 
-935 4 10 1379648 •. 8126 1 o. n6 ?.281 0.,'54 Q.63 11.11 12.59 -784 8 16 1434930.1405 135. 205 l 74. A85 0.19 lR.55 \8.R9• 
-934 3 30 1380002.8724 o. 016 11.183 0.06 l J • 08 11.64 l 2. 19 -783 2 9 1435106.9031 313.442 2.925 o. 33 12.35 n~"..\9 14.42 
-933 8 14 1380505. 0862 131.359 16A. 'n6 0.59 17.25 l A. 21. l 8.95* ·181 6 IS 1435963.0115 74.590 \ 69. 042 o.oo 11.11 \1.H J.l.\ I 
-932 8 2 1380859. 1002 120.402 176.617 0.15 1 7. 82 18 • 37 113.9?. -177 4 • 1437351.9146 5.Bll 174. 118 0.74 12. 27 13.84 l ",.41 
-931 1 27 138J 036. 9801 299-504 "'· 452 ,Q.qE:, 14.38 1~. 51 16-6? -776 3 23 1437705. 9886 355.019 l q2. 039 o.o3 15.88 16 .24 .1 6.60 
-929 6 2 13818Q1.0055 61.081 1 72. l 76 0.46 15._M 16.74 t 7 .60 -776 9 16 1437882.9621 165. 753 1.743 o.oe 13.88 14.37 14.% 
-926 4 I 1387.926.6352 1. 771 l.67. 768 0.04 5. 0 1 .. 5 .qi:; -114 I 31 14383R4. 8305 30li.2'l5 lb1.:rnl o.so q.o& \0.33 l \ .61) 
-925 ' 21 1383280.1136 350.975 l 75. 6qQ 0.21 6. l 3* 6. 134 7.65 -771 11 1• 1439772. 9857 230. 369 166.629 o.n 14. 50 L5'.67 t6.84 
•922 I 18 1384314.9?.9-4 _2qo. 221 169. 66? O.A? 12.43 11.82 l 5. 2J -110 11 8 14401?. 6. 9648 218.871 1 73. 743 n.48 B.l'? 14-61 t6.02 -'HQ 11 5 1385701.9592 2t 5. 01 A l67.A32 0.60 13. 31 14.61 15 .a::!: •769 5 5 1440304. 9103 35.5'56 0.015 0.62 12.'>1 n.80 1 5.013 
-917 4 21 l 386234 .. 1060 21..?.1;() ?.43() 1).\1 1B. ':\2 lR.46* -765 8 17 1441869. 7144 135.168 182.502 0.22 5.43 6.)7 6.92 
-912 I 28 13 87976. 8499 291i. 7.56 11.357 0.38 9.46- 10. 73 1 t .,9q -764 2 10 144?.046. 8514 31?:.769 10. 81 7 a.At 9.69 11.01 l 2. 3 7 -910 • 2 1388832. 9A67 1)1. 442 180.059 0.38 15.03 15.97 16.QO --762 6 15 1442902. 8392 74.807 176.933 0.99 Q.33 10. 76 12.IQ 
•909 II 15 1389363. 9354 ·224.767 ll. 705 0.68 !?.32 13.67 15.02 -757 q 17 1444822. 8916 166.062 9.637 0.31 10.9?. 12 .04 J. 3. l 6 -qo1 ' 3\ 1389866. 0048 1.551 114.974 0.11 15.5) H,.10 17 .88 •755 I 31 1445324. 8218 304.589 175.060 0.21 9.06 9.91 10. 75 -906 9 14 1390397. e984 162.i53 --3. 754 0. U, 10.41 12. 14 ~1_ ~.Rq 

.. 754 7 16 1445855. 6Cl8q 104.405 ?.657 Q.t.~ 5.29 6. 1 q 1.10 
-903 I 18 1391254. 7164 290.405 177.506 0.02 7.11* 7. 12 -750 5 5 1447244. 6221 35.661 7. 823 0.% 5.26* 5.M 
-903 7 13 1391430. 9243 100.853 357.051 0.06 l~.21 11.68 14. 14 -748 9 1 1448100. 7897 156. 826 l 71. 980 0.28 7 .63 8.55 9.4~ 
-902 ? 3 l "917R5. 6246 90.7:H 5.667 0.57 4.69* 4. 72 5 • 1t4 .. 744 6 25 1449488.1469 85.265 1 u.. 079 0.15 19.14 19.31* 
-900 11 5 1392641.8767 2\5.~28 J.75.713 o.52 10.12 ll.2R 12 .45 -744 12 20 14496'65. 9099 262.177 ?.. 760 0.01 13.12 13.47 13.~1 
-896 8 24 1394029. 6928 141.796 17<;. 468 o.s6 5. 22* 5. ~q 6.6] -743 12 9 1450019. 8769 250.884 9.(1:53 o.ao 9.69 11. '58 13.47 
-895 8 13 1394383. 8317 130.895 181.,69 o. 1 5 8.79 9.60 10.4l -740 10 B 1451053. 61'55 181.!H9 1.309 0.32 6.ll* 6 .. -42 
-893 6 24 1395063.6338 81.962 170.478 0.62 4. 70* 4.93 5.69 -736 1 26 1452441.0000 114. '.163 1. 949 0.4A 14.90 15.98 l 7 .0'5 -892 12 6 1395594. 8037 246.963 3. 836 o. 33 7.90 a.93 q.Q'5 

-732 5 15 1453829.9042 46-06~ 6. 938 0.22 12.01 13.12 14-15 -ass 1 29 1397840.05:H ?:Ot.395 177.26(!, o. 30 16.65 17.01* -730 9 18 1454686.1237 167.740 1 73. 655 0.23 lA.00 18.29* ·884 7 13 1398370. 9457 101.255 4.905 0.,.16 13.15 14 .. 38 15.62 -729 3 14 1454862. 8918 "34 ;. 796 l. 491 . 0.37 17 :12 13.16 '4.20 -883 7 3 1398725.6263 91. 112 13.535 0.13 4.69* 4.94 -72:3 5 6 1457107. 7605 3 7.196 l 71. 645 o.65 7.04 a.31 q.5.7 -880 5 I 1399758. 7160 31.427 a. 711 0.97 5.98 '1. 13 A.27 -122 4 25 1457461. 8161 2 f. 519 1 n. 65~ 0.11 9.54 10 • 33 ll.12 -879 q 15 1400261.0079 16?.808 ]67.566 0.34 15.18 16.JR 1 7. 1 7 -720 3 4 1458140. 8469 316.790 166.004 0.11 1 o.41 11. 07 l l. n -878 9 4 1400614.9966 152.612 114 .. 990 0.54 14. 2":\ 15.47 16. 70 -717 12 22 14 5952 8. 9964 263.916 166.455 o.u Pi.37 u,;oo J 6. 7-; 
-877 3 '1 14007Q3.0l07 332.120 4.289 o. 76 15.42 16.43 17.44 

J 
-716 12 10 1459882.9982 252.462 l 73. 640 0.56 14.A2 16. 10 1.6.1\7* -875 7 4 1401648.9476 92.454 169.651 0.0,2 14.67 14.88 15.n9 -713 10 10 1460916.9843 189.582 165.323 0.24 14.61 l5. 39 16 .16 

-870 4 II 1403191.0055 12-164 1132 •. 0l 9 o. 10 16.06 16.55 l 7 .04 -710 3 14 1461802. 8681 346.163 9.350 0.66 10.56 11 • 78 12 .9c;l 
-86S 2 20 14040?0. %65 323.01\ 16~. 7'.B 0.18 14.4'3 15.\4 1 5.~6 -708 7 1l 1462658. 7768 106. 289 174.512 0.52 1.21 0.3, 9.36 
-865 12 8 140545 8. 0496 248.669 167.R-23 0.29 16.48 16.90* t -705 5 17 1461693.0358 4 7 .593 1 70. 757 0.13 1 7 .3'5 17.,91 18.48 
-863 5 23 1405989.9061 52.439 3.59. 6Q6 0.60 12. 10 11. 71 1 5. 37 -704 5 5 1464047.0856 36.933 l 78. 774 0.46 17.92 1 q. 76* 
-858 3 I 1407732. 8356 312.330 12.181 0.41 9.,lA 10. t. l 11.64 ) -703 10 19 1464578 .. 9339 199.211 c;i.096 0.86 12.01 t3 .. 54 l'i.06 
-856 7 4 140A588. 8945 92.782 1 77.550 0.98 t 1. l 2 12.66 14.19 -701 3 5 1465080. 8611 337.175 1 73. 84 7 o.68 10.35 11.66 12.96 
-855 12 17 1409120. 0495 258.4'32 11.698 0.1a 16.51 16.83* 

l 
-699 8 6 1465966.1232 12 5. 801 9.17A 0.90 18.02 18."87 t 9.03• 

-853 5 3 140962}. 8672 3z.q13 l 72. 556 0.43 10.65 12.04 t3.42 -694 10 10 1467856. 8029 189.783 113. 205 o.36 8.03 9.07 to.11 
-852 10 16 1410153.8806 195.324 3. 103 0.43 9.86 11.36 l2.% -690 1 28 146':1244.1004 116 .. 816 113 .. 82?. o.53 17.60 18.35 t9 .. ll 
-851 10 5 1410507. 8589 183-931 10. 306 Q.13 9.86 10. 77 11.68 -689 I 22 1469421. 8966 295.627 2.269 o.u 12.55 13;35 14.J 5 -849 2 20 141101 o. 7026 323-161 l 76., 532 0.13 6.65* 6.91 .. •689 7 18 1469598. 8112 106. 704 182. 350 0.29 8.48 9. 38 10.21 
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Ninive: -688 - -489 41 

40 Part I: Solar Eclipses 

CY CM CD JDN L p PMA rn TM TE 

CY CM co JDN L p PMA TB TM TE 
-516 3 28 1532676.0480 1.862 118.22:9 o.12 16.68 17.62 l R .09* 

-688 l 11 1469775. 8868 284 .. 292 9. 554 o. 83 10.39 12.22 14.04 -511 6 30 1534595.9791 en. 412 9.1?5 o.04- 15.31 15 .67 16.0?. 

-686 11 10 14 70809. 7765 221.112 t.105 0.21 7.49 13. 18 8.A8 -508 4 28 1 s 3562 e. 94a1 31.613 4.171 o.sa 13.63 1t;-.95 16.26 

-682 8 28 1472196.9376 147.06? 0.235 o. 15 17..80 13.60 14.40 -504 2 16 1537017. 7586 321.518 7. 893 o.M 6.69 7.9R 9.28 

-678 6 17 1473585. 7366 77 -,246 4.231 0.68 6.28 7.41 8.55 -502 6 21 1537873.9160 82.599 173.943 0.48 12.4R 13. 77 15.06 

-668. 5 27 147?217.6172 51.706 116. q3z 0.11 4.92* 5.27 -501 12 4 1538405-0418 247.130 6.789 Q.64 16.26 1n. 92• 

-663 8 28 1479136. 7883 147.298 8.132 0.25 7.54 8. 33 9 .1.2 -499 4 19 153890 6. 8446 22.739 168.892 o.o'+ 10.61 11.09 11.55 

-661 l 12 14 7963 9. 0209 285.872 173.354 o.g7 15.59 16.Al 16.%* -498 10 3 153943 a. 6904 184.022 358. ?05 0.11 6.03* 6.·n 

-660 6 27 1480111.0122 87.676 3.346 0.93 15.50 16.75 1 a.01 -497 9 22 1539792.6739 172.731 5. 5l't o. '31 5 .Al* 6.16 

-656 4 15 1481558. 8429 17.946 7. 241'+ 0.84 9. BI'+ 11.og 12. 33 -492 11 24 1541682.9960 237.695 1 70. 756 0.02 14.63 15.79 16.::ib 

-654 8 19 1482414.7603 138.252 l 7?.. 626 0.09 7.25 7.71 8.17 -489 4 29 154256 8., 701 D 31.164 11.995 o.~?. '1. P.4 6.74 7.64 

-650 6 7 1483802. 8816 68.093 175.994 0.12 10.67 12.50 14.32 
-649 11 21 1'+84335. oo:n 232.767 9.002 0.93 14.78 16.07 l 7 .09* 
-647 4 6 14848:36. 8487 ':l.126 1 71. 949 0.77 10.02 11.33 12.65 
-645 9 8 1485722.1320 158.155 7.740 0.40 18.13 18.4A* 
-640 11 11 1487612.8499 223.?.28 177.964 0.86 9.03 10. 5 3 12.03 
-636 ·e 29 1489000.1007 149.045 172.151 0.61 17.37 18.}8 18.65* 
-635 8 19 1489354.7967 138.673 180.458 Q .. 67 7.53 8.68 g. 83 
-634 2 12 14M53 l. 85 83 31 7.204 a. 11 7 0.88 9.67 11.38 13.0!l 
-b33 6 29 1490034.1207 89. 192 lfi7.l42 0.09 19.09 19.31• 
-632 6 17 1490388.1506 7f!.487 1 75. oq2 0.12 19.19 ] 9. 28* 
-625 2 3 14'92809.6841 307.879 172.888 0.02 6.CJo• 6.86 
-623 7 8 l4'93695.61lg 97. 865 q.629 0.21 •4.10• 4.91 
.. 613 12 13 1497505. 7149 255.196 8.978 0.21 7.15• 7.4R 
-60CJ 9 30 1498892.8332 1

1ac.099 7.164 0.67 8.69 9 .93 11.11 
-607 2 13 1499395. 0057 31 f!o 785 112. 527 0.59 15. 31 16.43 17.28* 
-606 7 30 149992 6. 8595 11 9. 206 0.994 0.69 CJ.24 10.CJ9 J.2. 715 
-602 5 l 8 1501314. 7888 49. 32 7 4.717 o. 76 8.25 9.36 t0.4P. 
-600 9 ,o 1502110.1980 1'10.855 111.434 o.o3 B.7CJ 9.06 q.-;-; 
-596 7 9 1503558.6970 9<l.363" 173.37'5 0.'56 4.CJ4 5. 95 6. 97 
-595 6 28 1503912. 8925 88. 783 l!H.650 0.31 11.20 12.4.? 13.6ft 
-593 5 9 1504592.7964 40 .. 605 169.531 0.21 8.67 9.49 10·. 31 
-587 7 29 1506866.1682 11 a. n a 8 0 077 o.u 19.0S 19. l l* 
-586 1, 14 1507368. 9027 25t:.'l42 1 72. P.9~ 0.62 lo. 93 12.58 1 4.23 
-584 5 28 1507900.0985 59. 756 3. Sl 7 0.98 18.08 18.94 19. 11* 
-583 5 18 1508254. 7739 4'ii. 703 12.575 0.10 7.96 8.44 ~-93 
-581 9 21 1509110.8264 171.277 179.247 0.67 8.38 9.55 Jo. 73 
-580 3 16 1509287 .. 7195 349.41.7 7. l69 0 .. 69 1 .. 58 A.95 1 o. 31 
-578 7 20 1510143.9748 109.873 172. 571 0.6l 14 .. ?.8 15.55 16.82 
-577 l 14 1s10321.qaoo 288.454 0.868 0 .14 15.21 15.80 16.38 
-575 5 19 1511178.1057 s1.n43 168.651 o.oi; 18.90 18.99* 
•574 5 9 1511532. 7329 1t0. 934 177.407 0.26 6.89 7.64 8.19 
-570 2 24 1512920.0721 32c;.141 179.937 0.14 17.29 17.47* 
-568 I 5 1513599.9036 279.073 164.989 0.11 12.05 12.93 J.3 .. 80 
-563 4 7 1515518.9810 lC.851 358. 514 0.48 15-07 16.2'5 t7.42 
-562 3 27 1515873.0778 0.091 6.513 O.Ob 11.q2 18.05* 
-558 I 14 1517261.7625 288.618 e. 126 0.91 7.12* 7.81 9.14 
•556 5 19 1518118.0316 51.~53 1 76. 551 O.A7 16.36 17.41 18.46 
-555 11 l 1518648.9262 213.469 6. 820 0.62 12.03 13. 33 14.63 
-553 3 18 1519150. 9448 351.054 111.022 o.28 13.73 l.4.73 15.72 
-552 8 31 1519682. 7486 151.287 359.246 0.31 6.20 7.16 13.1? 
-551 8 20 1520016.1487 140.223 6.803 0.42 s.es 6.90 1 .<}5 
-548 6 19. 1521070. 7212 80. 624 ?. 059 0.26 6.56 1.21 7.87 
-546 10 23 1521926. 8802 204.082 170.870 0.10 10.51 11.76 13.02 
-543 3 27 1522812.1728 o. 1 74 14.295 o. 21 7.78 8.51 9.24 
-541 7 31 1523668. 7905 120.359 179.391 a.so 7.16 a.so 9.84 
-536 11 l 1525588. 9579 21'?. 884 14.636 0.22 13.55 14.38 15 -2~ 
-533 8 31 1526622.0508 15C.982 6.299 0.14 16.00 u:16 lA.32 
-531 l 15 1527124. 9315 290.232 l 7r. .591 a.et 12.43 14.05 15 .6 7 
-530 6 30 1527656.0360 ql.087 1 .. 227 o.46 16. 30 17.14 1 7 .q7 
-szq 6 20 1528010.6168 SC.<362 t:).955 0.64 4.SIZ 5.'77 6.62 
-527 10 23 1528866. 9016 204.489 l 78. 709 0.02 11.60 11.CJO 12.21 
-526 4 18 1529043.6602 21. 154 4.994 0.22 s. 54,+ 5.88 6.51 
-523 2 15 1530078.0264 321-401 0.074 0.56 16.08 11.00 17.32* 
-520 6 10 1531288.6208 72.l.76 l 74. 799 0.62 4.76* 5.51 



4. Solar Eclip11es for Hattusa (-2012 - -489) 



/ Hattusa -2012 - -1871 45 

j 
\; CV CM co JON L p PMA TB TM TE ,· ·-2012 3 9 986241. 8157 331.209 10.022 1.00 7.98 • 9.28 10 .58 

-2010 7 12 987C97.8128 91.268 174.981 0.13 7.59 8.90 10.21 
-2005 10 14 989 Cl 7. <;l856 1 84. "109 9. 998 0.84 13.03 14.30 15.57 
--2'.0'J 3 2 '7 989~19.7743 322.237 l 74 ■ 563 Q.31 6.96 7. 78 8.61 
-2002 8 12 990C51.0378 121.769 1.735 o·.21 15.36 16.26 17.16 ,, -2001.. 12 28 990553.9299 261.039 168.062 0.60 ,11. 24 12.87 14 .so 

• -2000 12 16 9901::07.<:;485 249.661 i 75. 344 0.21 11.9~ 13 .13 14.28 

.! 
-1998 6 l 991-439. 7163 51.984 s. 613 0.48 5.94 6. 79 7 .64 
-1996 10 4 992295.9264 175.220 174.102 0.92 10.90 l.2.22 1'3.55 
-1992 7 22 993683.1214 101.886 174 ■ 310 0.55 17.65 18.48 l 9 .31 

l 
·~ 1989 5 23 994"71 7. 6553 43.208 1 70. 514 0.89 5.01* 5.29 6 .20 
-1988 5 l l 995(71.9362 32.789 179. 013 a.so 12.49 13.92 15 .36 
-1985 3 JO 996105.0969 332.90() 173.934 o. 32 17.16 17.45* 
-l980 7 8 ?98C52.0l 74 62.405 4.830 0.67 15.23 16. 36 17.49 
-1977 5 7 999084.9767 2.660 359. 933 O. 5 l 14.17 15. 31 16.45 
-1977 11 I 999 262 • 7463 l 75.414 181. 9S7 o. 35 5 .85* 6.43 7 .26 
,. 1975 9 9 999S 1tl .1530 123. 314 165.574 o. 11 18. 66 19.19 19. 22* 
-1973 2 ':4 1000-473. 7708 292.421 3. 450 0.04 7 • 26* 7 .421 7.79 

!I -1972 2 " 100CE27.84l6 281.276 11.067 0.69 7 .91 9 .5'4 11 .17 
--·1969 12 2 1002215. 7282 207. 041 9. 981 0.12 6 .55* 6.81 

I 
-1966 9 30 1003248.6589 143.458 O. 9CO 0.02 s.1s• 5.17 

• -1965 9 19 1003f:02.·8643 132.483 0. 100 o. 16 9.24 10.()8 10 .92 
·-1961 7 9 l004S9l. 63 76 62.432 12. 5C3 0.45 4.69* 5.41 
-1%1 12 3 1005139.0296 208.428 166.155 o.56 14.82 l 5.84 16 .87 
~1958 5 1 1006C24. 7523 2.833 7.775 0.61 6.73 1.12 e.12 
ul956 9 9 1006 EBO. 7640 123.325 l 73. 227 o. 36 6.23 1.11 7.99 

l ~ 1955 2 1 l007C3Z.0924 303.266 3. 102 0.01 16.93 16.69* 
-1951 ll 15 1008774.1034 218.274 10.016 0.36 16.88 17.22* 
• 1949 4 l 1009275. 7386 354,.n]._9 172.538 Q.64 6.22 7~18 8.15 
~1948 9 13 1009 E06. 982 8 154.409 o. 625 0.01 13.95 l 4.19 14.44 
-l91t6 l ;9 1010309.Sl35 7.93.987 167.2S8 0.40 11.02 12.48 13.93 
-1945 l 18 1010663.<;237 282. 7S8 174. 739 0.32 11.28 12,.69 14. 1n 
•· l 9lt4 7 3 1011195.6200 83. 368 3. 231 0.02 4.50* 4.57 
-1942 ll " 1012C52.0307 2 08. 806 174.020 0.21 J.4.87 15. 70 16 .53 
-1940 4 ,o 1012 ;31. n624 13.278 6. 947 0.22 16.82 17.43 18.05 
.. 1939 '• 10 1012S37.7610 3.218 15. 649 0.20 7 .13 7.75 8 • 36 
r,1938 " 24 1013439. C985 134.155 172. 825 o.63 16.67 11;sa 1.8.50 
-1937 8 14 1(}13793.6868 123.629 181.147 0.14 4.82 5.27 5.71 
~1934 6 13 1014e27.75l6 63.944 176-306 0.61 6.24 7.40 8.55 
-1931 4 11 l015E6l .0500 4.514 171. 724 0.36 lt,.40 17.16 l 7 .93 
-1926 7 ]4 10l7780.'i277 93.920 2.529 1).92 11.so 13.05 14.60 
•-1923 11 6 10l8S9l.8048 2 08. 954 J.81.887 o. 11 7.31 7.88 8 .45 
ul92l 9 15 10J9c70.ll60 155.991 164.504 o.oa 17.74 18.15 l 8 .57 
-1918 2 18 1020 556. 7629 313. 793 9. 798 0.91 6.93* 7.35 8.71 
-1916 6 23 1021413.02?6 74.376 175.464 0.90 15.40 16 .67 17.93 
-1915 ]2 1 1021544. 8459 240. 726 10,. 027 0.82 8.37 9.66 10.94 
-1912 4 11 1022 EOl. C859 4.924 179.567 0.39 11.21 17.9~ 18. 16* 

, I ~1911 -9 24 1023331.8855 165.394 0.001 0.53 9.47 10.81 12 .16 
-·1906 11 28 1025~22. 7688 231.270 174. 038 0.1s 7.02* 7.40 8 .42 
··1904 5 12 1025153.6752 34.113 5. 187 0.16 5.44 5.92 6.40 
=1902 9 15 l 026 f:O~. 7836 156. 052 172-233 0.09 7.19 7.68 a.ta 
~, 19() l 3 12 l0267i:rn.0021 335.364 1. 365 O. 6't l.4. 71 15.90 17 .09 
~J8?9 7 15 1027f:44.1304 95.549 166. 4'i0 o.t4 16 .59 19.06 19. 50* 
-1895 5 3 1029031.6762 25.384 170.051 0.9B 5.38* 5.83 6.72 
-1892 3 2 1030C65.8l()B 326.264 165.800 0.13 s.94 9.75 10 .56 
-1891 2 19 1030419. 34:.i3 315.286 \73.456 0.57 8.37 9.94 11.52 
··18d9 7 25 1031:!05.7767 104.474 9.432 0 • .25 6.·44 1.21 a. t1 
,.1886 5 23 1032 ?38. S84-4 44.514 4. 311 0.10 14.17 15.33 16.48 
~1835 5 13 1032f:93. 7030 34.515 13. 046 0.59 5.58 6.40 7.21 
-·1884 ,9 25 1033195.1382 16 7. l 02 172. 064 0.56 17.58 .18.34* 
-1883 9 15 J.033549. 7391 156.389 18D.140 0.63 5.50 6.41 1.32 
-1874 10 5 1036857.142.0 l 76. 788 15.781 0.02 1a .oa 18.12* 
-Hs72 8 ]5 1037536;8678 125.992 o. 7,;3 0.54 9.04 10 .44 11.84 
=1671 8 '• 1037E91.C692 115.146 a. ao6 o.56 16.21 17.27 J 13 .33 
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46 Part I: Solar Eclipse~ Hl.ttusa: -1871, - -1520 47 l 

I 
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I 
I 

CY CM CO, JON l p P"!A TB TM TE I CY CM CD JON L p PMA TB TM TE 
1 

-1683 6 27 1106519.6014 79.300 7. 341 0.11 4.52* 4.66 

I 
-.1011 12 ?0 101803'8. 8945 264,.428 165.986 O.43 10.48 11.62 12.77 

-1682 ,t 11 ll07C22.0581 215.727 170.378 O.95 15.45 16 .80 17.27* -1862 7 26 104116B.8131' 105.q92 113. 227 0.2s 9.]2 11 .oo 12.21 
·-1677 2 23 1108587.0472 320.471 358. 240 0.16 16.47 17.07 11. 20* 

j ..:1861 7 15 1 041 522 • 8902 95 .. 101 180. 984 O.36 10.01 11.42 12.82 
~1677 8 20 ll087t4.6681 13 l. 392 178.357 o. 52 4.92* 5.55 -1060 1 9 1041700.9366 274.117 9. 751 1.00 11.66 13.09 14.52 
-1660 9 B 1112C72.1242 lSi.519 13. 621 0.24 l 7. S l 18.16 18.69• •-1858 5 14 1.042 557. 0242 36.217 176.9<;2 ~o- az 15.46 16.Sl 17.56 
-1665 7 8 1113)04.9054 89.809 6. sin 0.41 10.83 12.11 13.38 -1857 10 27 !043C87.S5/33 198.847 7. 827~ o. 84 11.94 13.41 14.88 
-1661 '4 27 1114",93.1570 21.()35 11.683 0.53 6.53 7 .. 61 8 .10 ~-1352 12 30 1044'?78. 8591 264. 771 173.880 o.53 8. 77 10 .oo 11.23 
-1659 8 30 1115349. S897 142.238 177.951 0.24 13.33 14.25 15 .1 7 -1841:S 10 17 1046365.8611 le9.376 1 71. 901 0.47 9.09 10. 21 11 .12 
--1658 2 23 111s=26.8MB 320.661 6.149 0.49 9.96 11.13 12.30 -1846 ' 2 1046€97.%01 356.139 b. 991 o. 73 10. 78 12.36 13.95 
-1650 6 ,. 1110382. 8418 80.934 171.3f:5 0.16 9.28 10.03 10 .. 79 -181t4 8 5 1047154.1660 116. 662 172. 618 o.68 18.46 19. 32* 
-1655 12 12 1116<;14. 9898 247.745 6. 551 0.62 13.55 15.04 16.54 ~1841 6 5 1.048787.6077 56.636 167.415 0.19 4. 77* 4 0 9/t q( ··1654 12 1 11112:68. 9910 2.36.288 13. 7':3 0.24 13.81 14.85 15.6B -1837 3 24 1050175. 7058 347.132 1 71. 458 0.91 6.24* 7.3~ 
~1651 9 ;o lll83()2.S977 173.378 s. 346 o. 50 13.58 14 .68 15~78 ., 1835 8 26 1051C61.6789 136. 97 7.843 o.47 5.02• 5.62 
-1649 2 14 1118e04.8342 31 l .• 601 1 70. 565 0.90 8.37 9.68 10.99 -· 18.32 6 24 1052 C94. 9183 75.654 1-758 o.83 11.57 12.93 14.29 I• 
-1648 7 29 lll9335.S229 111.015 357. 6Cl 0.04 12.21 12 .67 13.12 -18)1 6 14 10524'~'J.6399 65. 796 l0.41Q 0-97 4.65* 4. 1$3 5.63 i ~1645 11 22 1120546.8034 226. 702 177.623 0.63 6.94* 8.04 9.19 ··l 829 10 18 1053305.8371 189.¥746 179. 761 a. 42 8.14 9.08 10 .02 'l -1644 5 ]8 1120124. 7591 41. 852 2. 277 0.03 7.84 8.13 '8.42 -1825 2 10 1054516.9087 306.566 o. 936 0-17 14.66 15.27 15.37 
-1642 9 21 1121580. 927-3 164'.051 169. 550 o.3o ll.b9 12 .67 13.64 ~ 1822 6 5 1()55727.6420 57.059 175. 225 (l.34 4.77* 4.95 5.57 
-1639 2 13 1122466.8817 321.067 13.974 0.30 10.21 11.19 12.12 .. 1819 4 3 l.1"156 76(). 9856 357.620 110. 677 0.11 14.67 l 5.47 16.27 
-1638 7 9 1122%8.1484 91.464 170.51i9 a.ea 18.45 19.29 19.51• ~1818 9 17 1057292.8611 158.712 359. 830 0.2 5 8.90 9.92 10 .93 
-16.37 6 29 l123n2.7881 tn.274 179. 246 0.40 7.47 8 .37 9.26 13.26 ' 5. 22* 5.66 6 .38 

~-1817 9 6 1()57f46. S937 147.583 7. 4<il 0.10 l4.76 16 .2s 
-1635 5 9 1124C()2.6715 33.054 167. og4 0.33 -1816 2 1 1057794. %96 297. 438 165. 2 86 0.12 13. 70 14. 30 14.91 ! 
~1634 4 26 1124356. 851:!9 22.534 175. 411 0.1a 9.40 11.01 12. 75 ~1ao1 8 16 1061273.7796 127.118 179.\t:7 0.11 6.10 7 .38 8.65 
-1628 12 13 1126178.0759 249.283 170. 25~ 0.35 16.27 16.72* -18•)6 2 10 1061456.9743 306.930 a. a26 o.66 13.29 14.46 15.64 
··1626 5 29 1127310.0517 si. 243 1.398 0.75 16.30 17.38 18.46 -161)4 " 15, 1062~12.9554 6 7 • 5 02 174o3'i5 0.12 13.12 14.36 15.60 
-lOlfl 5 8 1130S42.1287 32.914 174.508 o.41 18.37 18.78* •· 18'.)3 tl 28 l.0621:'t4.0527 232. 528 1. 812 o. ~] 15.51 lb .69 16 .9b* 
-1615 10 22 1131471. 724<' l 95.683 5. 19"" 0.78 6 .30* 7.09 -1797 2 1 1064734.9003 297.763 173.164 0.$2 10. 54 11.91 13.28 
•>1611 8 9 1132€60.8487 121. 724 4.70 0.82 8.31 9.72 11 .13 • 1794 II l9 11)66 lZl .9623 223.043 171.872 0.11 12.25' 13.59 14.93 
~1605 l!J 2 1135105. S824 175.209 l77.l6S 0.19 12 .94 13.,n 14.69 · 1792 5 '• l06Ut5J. 7C90 27.373 4. '3"22 0.16 6.04 6.67 7.31 
-1604 3 27 1135282. 8377 352.593 4.210 0.29 CJ.Sa 10.47 11.37 ~- 1 79() 9 7 l 067510. C8l9 l't9. ll 7 171-271 0.91 16.07 \7.24 18.40 
hlf.>00 I t4 ll 36 00. 5150 280. 991 6. 078 o.74 13~26 14. ?5 16.25 -1734 II '" 1 06'", 11:V♦ o 0104 232.661 15.159 o.u 14. 58 15-18 \5.79 
-1597 11 2 1138 (59. 0930 2 06. 887 5. 198 o. 29 16.92 l 7.45* -1782 4 14 1()70235.7674 7. 977 177.327 o.oo 7 .9 3 - 8.04 8.16 
-1595 3 1• ll38S60.8313 343. 717 168.874 0.73 8.67 9.91 11 .14 · l 778 7 n J.011 eso. a09a 107. 597 359. 653 0.40 10. 42 11.53 12 .64 
~1593 8 20 1139446. l 787 132. 501 4.243 o. 06 18.98 19.07• -1 774 5 J5 1073218.9731 37.750 ,.368 o-. 77 13.69 15.17 16.66 
-1591 1 ,, ll 39S48. 7381 271 .498 169. 984 o.08 7.39* 7.50 • 1771 ' l'• 1074 272 • -;954 338. 724 359; 265 0.21 14.87 J 5 .60 16.13 
-1591 12 ;4 ll40302.8545 2t.0.23'l 117.SC.3 o.os B.95 9.53 10.n -1767 12 ~n 1076Cl4.111:l7 254.909 7 • 814 0.97 7. 33• 7 .o3 ~-76 
~ 1589 6 9 1140€34.8419 62.559 8.011 0.44 8.61 9.88 11.16 - 1 7!J5 ' ,, 1076~l6.8()06 ?8. 871 168. 024 n. 12 8.26 8 .95 9.65 
··1588 10 . .:.3 11413:37.0018 l 'H. 423 169. 239 0.85 13.66 14.94 16.23 ""l 76't ,, C4 1076€71.0577 18.414 176.467 0.91 16. 42 1 7 .49 18.47• 
··1585 3 2B l.142222. 8709 353. 003 12. 057 0.36 10 .11 11.06 12.02 -1 7u3 10 " 1077402.%80 180.665 6. 852 0.86 12.0 3 13.72 15.42 
~ l 584 3 10 1142724.1125 123.414 168.75Q 0.12 17 .25 18. 12 19.00 -1759 7 27 10 78190. s:271 108.010 7 • 49'-: o.38 11.68 12. 76 J3 .a.5 ., 1583 7 31 1143C78. 7650 113.061 l 77 .170 0.93 6.25 1 .31 8 .37 ·, l 751 9 18 101llC34. 7375 159.807 ·178. 100 o.95 5.50* 6 • 19 7.33 
- l 580 5 30 ll 1t4 l 12. 6604 53.660 172. 649 0.87 4 .82* 5 .25 6. 25 -1 752 3 ) '• 1031212.9526 339. 060 7.114 o.oe- 12.76 l.3 .99 \5.7.2 
---1576 3 18 11 1t5500.8653 344. l 41 176.619 0.15 10.41 11.12 11.83 -1750 7 . l B 10112(69.t;062 99.091 172.141 0.21 11.41 17.. 37 13.33 ~1574 8 20 1146386.1159 132.834 12.121 0.4'1 17.27 18.03 18.80 -- 1 74 '3 .3 5 10t14~90.8806 330.078 1 71. 737 o.q3 10. 00 11.53 13.07 
-1573 1 ]5 1146514.0602 282.526 169. 7'i3 0.31 16.11 16.66* - l 741! 12 i! 1085870. 0669 256.645 171.808 o.5s 16.07 H,.U,* 
-·1572 6 30 ll 1+7C65,. S273 83. 555 358. St:8 o.35 12.0f- 13.27 !'4.49 -1737 5 26 1086763. 7217 48.010 Y. 8f!9 o.a2 5.72 6. 74 7 • 77 ·-1571 6 19 1147420.1153 72.968 7. 135 0.61 17.95 18.90 19 .43• ·· 1 Tl6 l0 9 1'187266. 0490 182.217 170.579 o.95 15.1)0 16.34 17.68 J -1565 8 11 fl49t64.1027 123.786 176.6;7 0.04 17.37 11.61 17.84 -1731 7 18 1C89C08,7332 99.296 180. 039 0.25 5.81 6.53 7 .25 
-1562 6 10 ll50697.S290 64.045 1 71. 748 0.14 12.82 13. 73 14.64 -I-728 , 16 l090C'tl. 6461 39.210 174.744 0.37 5.09* s.n 
··1561 5 ?0 1151C51.9717 53.382 1 79. 754 0.43 13. 69 14.96 16.23 ~-112.Q 6 16 10'12<ill'4.fij.21 6S. 9CS 0.6-30 0.10 7 .96 8.Sb 9.lb 
-1561 ll 2'• 1151229.8293 229.349 5.227 0.61 7.88 9.05 10.22 •• l 7l 3 7 ?9 1095~94.0371 109.930 179.3€4 o.oo 15.99 16.04 16 .10 
-1557 9 " 1152616.8562 154.297 3.547 0.87 8.44 9 .83 11.23 -171.£. 1 22 \095770.8440 288.100 7. 323 o. 50 e.o7 9.d8 11 .!')9 
·-1546 2 15 1156426.9047 313.658 4. 926 0.53 11.11 ~2 .b2 14-13 -'1710 5 27 J,096(:26. S317 49.614 1 73. 846 0.59 12.57 13 .90 15.24 
-1541 4 20 1158316. 7897 15.289 166. 590 0.24 8.03 8.76 9.48 r,1 709 11 10 1097158. S733 214.182 6.647 0.61 12.46 14.08 15.70 
-1515 7 ll ll60590~665q 93.qp~ 5 .485 0 .. 64 4.50* 4.97 5.90 --1708 10 29 1(\91512 • S559 202.618 13.1'i6 0.11 12.59 13 .40 14.2•) 
r 1534 6 30 1160944. 6899 83. l 34 13.352 0.01 4.99 5.35 s.12 ~11n5 8 29 1098S46.9396 140. 363 6. 060 o.ae 11.53 12.90 14. 27 
-1534 11 25 1161(93.0938 231.075 169.242 0.21 16. 71 16.98* --1 70.:1 l 12 l099C48. 7910 273. 823 171.549 1.00 7 .3 7* 8.07 9.21 
-1532 5 9 1161624.0936 34.456 o. 904- 0.10 17.45 18.33 18.81* ··l 702 6,27 l.()9'1580.0607 79.349 359. 793 0.24 16.08 17.4t, 18.24 
·-1531 4 29 11.61 srn.a211 24. 452 9. 616 0.13 8.54 9.66 10.78 w•l6'J9 lC 20 1100790. 7544 193.094 1 77. 6'il O.94 6.24'1< 6. 73 7 .87 
-1530 9 12 llb2480.1365 156. 023 167.603 0.13 ~7.59 18.45 \S.59• ~lb;)!:! 4 16 1100St.tJ. 8752 10;614 4. 9C4 0.02 10.32 11.10• J 3 .oa 
.l.1529 9 2 l162E3'•• 7S08 145.467 175. 768 0.70 6.84 7.90 8.96 -1690 8 19 1101 €24. 9944 131.238 170. 4S2 0.06 11.25 11. 72 J 2. ?.0 
~ l S2lt 12 4 1164 754. 9066 240.665 13.012 0.37 10.35 u. 72 13.09 -1693 I " 11n2 710. 8430 2813.475 15. U!O 0.33 a.11 9. 73 10.69 
-1522 4 20 1165256.8192 1'5.707 174.402 0.66 8~53 9.71 10.88 ~1639 4 7 1104246. 7995 1.768 l69 0 'b42 0.69 7.70 8.97 10:,(, 
-1520 9 21 1106142.! 730 165. 661 ll.1S4 0.02 18.38 18.37* -J 6(18 3 26 1104 f'"ll. 0345 351.196 1 77. 949 O.b2 15. 65 16.80• 17.86* 



48 Part I: Solar Eclipre~ I 
Hattusa: -1519 - -1196 49 
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CY ea <:o JD•N L p PMA TB TM TE CY rn C,l JON L p PMA TB TM TE • 
-1519 2 16 1166290.0003 315.1 72 168. 628 o. 1 ... 14•81 15.53 16.26 
-1517 7 22 1167175.9457 104.481 4.733 o. 73 11.91 13 .60 15.29 

-1362 9 15 1223844. 7018 159.787 181.124 0.43 5.50* 6.24 

""1513 5 10 1168564.1338 34. 872 8.749 u.02 18.80 18 .82* 
-1361 3 12 1224C22. 8232 3,39.136 10.211 0.11 7 .96 9 ·'•6 10.96 

~1510 9 2 1169771h8013 145. 855 183.630 0.06 7.60 7 .99 8.39 
-,1359 7 JS 12241:78.9959 99.426 175.539 0.87 1?,.97 15 .29 16 .62 

~1507 7 1 1170807.8023 84.654 177.164 0.82 1.11 8.58 9.98 
•al.356 5 13 1225'ill. 9901 39.506 170.428 o.oa 15.24 15. 72 16 .19 

=15Q7 12 26 1170':iBS,9226 262. 920 s. 156 0.22 11. 74 12. 71 13 .68 
-1355 10 27 1226443~ 7558 202.612 1.547 o.s1 ·6.45* 6. 75 7.82 

-1504 ; 30 1171842.1311 26.146 l 73. 568 0.31 18.38 18.03* 
-1354 10 16 12~6197.7978 191.213 a. a 3o I). 29 6.97 7 .1:10 8.83 • 

-1503 10 13 1172372.S214 187. 505 3 • 084 0.30 10.99 12.03 13.()7 
-1351 8 J 5 1227€31. S780 l 2°9. 630 1. 928 0.42 13.19 14.26 15.33 

~1498 12 17 ll 74263. 8146 253.478 169. 201 0.41 7. 8 3 8.87 9.90 
-1350 12 !0 1228?33.8106 267.684 166. 949 0.29 8 .04 8 .87 9.71) 

-1491 3 8 ll 76536.1:1563 334. 911 U.180 0.03 1,:,,.46 13.80 14.14 
-1344 4 2 1210253. E905 0.340 1.317 0.21 11.51 12. 51 13.51 

-1:-490 7 23 11. 77(39.0258 105. 980 168.481 o. 13 15.92 16.54 17.16 
-1339 1 9 1231S95. 8831 217.440 10.667 1.01 9.76 11-16 12.56 

··1489 7 12 11 77393.0860 95.169 176.372 Q.41 16.87 17.74 18 .61 
-1337 5 14 1232 ES!. 9606 3 9. 854 178. 320 0.64 13.35 14.51 15068 

~1485 5 1 11 78181. 9799 26. 3,79 181.413 0.10 14.63 15.21 15.80 

1 

-l. 335 3 24 1233=31. ?811 351.394 165. 942 0.16 7.62 8. 35 9.08 

-1484 10 J3 1179312. 9070 187. 871 10. 958 0.45 10.54 11.66 12.79 
-1334 3 13 1233885.9199 340.639 173.913 0.01 11.45 13,15 14.85 

-1482 2 27 1179814. 8530 325.835 l 75. 680 0.20 9.54 10.46 11.37 
-1332 6 15 1234 771. 7378 129.784 9.150 0-19 5.4 7 6.11 6. 75 

··1478 6 11 11Al380.0286 65. 719 358. 265 0.20 15.91 16 .55 l 7 .19 
-1331 12 ,o 1235273.8.40?. 268. l 06 l 74. 748 J.41 8.40 9.41 10.41 

-1477 6 l us, 734.7519 55. 703 6. 970 0.82 6.64 7.63 8.62 
-1329 6 14 1235€04.6327 69. 096 3.826 0.06 4.61* 4. 71,_ 5.03 • 

-1475 10 4 1182590. E672 178.525 175. 067 0.95 9.03 10.27 11. 50 
~1327 l•) J7 }236!60.,5755 192.850 172. 779 0.75 12.50 13 .92 15. 35 

~1474 3 30 1182168.0658 356.178 2.327 o. 90 16.52 l 7 .65 l 7 .97• 
~1320 6 • 1239082 • 5963 60.319 168. 701 o.oo 4.-"12*\ 4.70 

-1469 I 6 1184510. 9374 214-071 12.757 0.39 11.58 12 .95 14.33 
,; -1314 ·8 26 121t1357.0556 140.572 9.2S9 0.68 l 5.'46 16.58 17.71 

-1460 5 '2 f1s5c12. 7443 ,46. 980 l 71. 818 o. 92 6.39 7.42 8.45 
-Dll 6 24 1242389.'i365 79.543 3. 005 o. 91' 12.04 13.50 14.97 

-1463 8 23 1186~31. 8275 136.557 2. 983 0.86 7.24 8.79 10.34 
... J.30B 10 17 1243fn0. 7766 193.031 180. 059· o. 4 7 6.48 7.38 a.21 

-1459 6 11 11aa::'20.0593 66.140 6. 084 0.64 16.47 17 .40 18.33 
·-J.3()7 4 13 1243178.6724 10. 723 7. 985 0.66 5. 71 * 6.60 

-1458 6 1 118804.6348 55. 982 14.855 OolB 4. 79* 5.15 
-1305 8 17 124404. 8979 131.375 173.679 0.4g 10. 23 11.67 u.11 

.... 1453 8 3 1190563.6807 116.364 175.046 o.91 4.68* 5.00 6.00 ,}; -1304 8 5 l2<t4S88.9544 J.20.417 181. 429 Q.04 12.69 13.12 13.5"6 

-1452 I " 1190 741. 9740 296.044 4··. 594 0.59 13.55 14. n 15.90 
·--130! I 1 29 12461'19. 7714 236.189 lo440 0.22 7 .10* 1.18 . 8 .oo 

-1450 6 2 1191598.0516 57.392 170.956 0.38 16.62 17 .40 18.19 
-1300 11 17 1240553.8457 224.777 8.750 o.74 9 .08 g. 51 \0.95 

-1444 8 22 1193671.1555 136.273 10.099 0.12 18.05 18.99' 18.99* 
-1295 1 !I 1248(99. 0834 300.805 166. 298 0.47 10.20 11.38 J.2. 57 

~:t41t3 1 13 ll94Cl9.8652 2 86. 746 168.801 o.74 <J.08 10.60 12.13 
· l2thl 4 24 1250363.9466 21.150 7.124 o. 30 12.ao l 3 .94 1,.09 

-1442 1 7 119437'•-0670 275. 641 176.548 0.13 16.43 16.62* 
-,J.285 2 JO 1251. 75\. 9479 310.373 g. 843 0.67 12.39 1.3.57 14.75 

.----1440 11 5 1195406. S531 211. 658 167.056 0.48 J.2. 36 13.50 14.65 
-1 2i3J 6 " 1252to7.89B4 71.134 l 75. 707 0.90 10.83 12.20 13 .56 

~1437 4 10 ll '16292 • 8626 6. 572 9. 044 0.64 •9.62 10.94 12.21 
.. 12.[3(1 4 14 1.~s; c41.1s11 12.20b 171.67b o.g5 6.38 7.69 g .01 

-1435 8 13 1197148 • 9872 127.070 174. 485 0.89 f3.2a· 14 .66 16.04 
-1270 9 17 12 54521. 7034 \62.382 e. t'.ill 0.23 5 • .%• t:..no 

~ 1431 6 2 llq8537.8429 57.573 178.818 0.46 g.o 5 10.33 11 .61 
-1279 2 l 125SC29. 214g 301.216 174.129 0.37 11.38 12 .49 l 3 ._5g 

· 1430 11 15 1199C69.0263 221. 505 10.898 0.89 14.61 15. 76 16 .91 
• 1273 11 l 'l 125t4l 7.04l4 2:26.435 172.7C4 0.53 15.11 l 6. 31 1 7 .fl6* 

-1428 3 '1 1199570. 7853 357.691 173. 7~7 0.56 7.38 8. 51 9.63 ;~ -1272 5 15 125b595.0502 42.095 357.911 o. 2 3 l.6.67 17.40 18.14 

~-1423 7 3 1201490.6855 a 1. o sa 4.462 0.42 4.97 5.69 6.41 
-l2f:J2 4 25 1260£27.0282 22.62g 17(l.814 o.oa 16.49 11.00 17.51 

~ 1421 11 6 1202346.9789 212.010 174.882 o. ?.2 13.17 13.96 14.76 
,,. · 1261 4 14 12605-81.0792 11.g33 178. 798 o.sz 17.03 18.00 18 ·• 32• 

-1420 5 1 1202 523-. 8909 27.502 359.746 o. 26 11.5~ 12.65 13. 76 .··:i.1 ~ 1261 10 9 12!,075!3. 7008 184. 403 0.496 0.24 6.05* 6.36 

~141'0 4 lO 1203232.1095 6. 813 16. 919 0.03 6.16 6.41 6.65 

r 
··l2tJ0 9 '7 126111 ') .0369 173.386 8. 3S5 o.95 14 .65 15 .96 17.27 

- 1415 2 7 1204266.9128 306.942 11 .884 0.38 10.89 12.23 J.3.57 
•-· l 2:i7 7 27 1262145. 8732 "111.183 o. 31g o.58 9.52 10.84 12.l6 

~1414 6 24 )204168.6624 78.285 169. 2 55 0.46 
1, -1251 9 18 1Zf.43 ➔n.o476 163. •Hit 172.508 0.24 8.72 9. 73 10 • 74-

4. 53* 5.13 5.86 'f ' 
·-1413 6 13 1205123.1268 ~7.990 177.931 o.;n 18.34 18.95 19. 38* 

-1,so 3 "· 1264567.9214 342.227 o. 452 0.10 12 • tJS 13 .40 13.95 

=1413 12 7 1205299. 7610 243.579 3. 056 0.37 7.21* 7.96 
--1251) 9 I J.264144. 857-t! 152.756 179. 943 0.55 a.10 9 .55 u.01 

-1410 4 II 120fl56. 0869 8.199 172.952 0.52 17.31 18.16 18.24* i ·-1246 12 20 1266109. 9045 258. 361 8.716 0.82 Jl).16 11.83 13.50 
' 

-1409 9 25 1206 f87. 7695 169.295 1. g73 0.66 5.in 1.02 8.24 
-1238 7 27 12£i9C'35.S575 111. 554 8.6% 0.22 9.26 10.06 10 .86 

... 14na 9 13 1207C41.7942 158.036 9. 376 o.ne 7 .01 7 .60 a.12 '.~$: 
., 1?3 7 12 11 1269587.7590 248. 854 172. 699 0.63 1. 21* 8 .19 

-1405 7 14 1208C76.0035 97.627 3. 732 0.92 1.4.30 15.49 J.6.67 
·~1235 5 26 )270119.•7476 S"?:.3C4 4.345 0.43 6.51 7.52 8.53 

-1398 3 I 1210497.%30 32 8. 519 3. 3C4 0.68 13.33 14. 55 15.78 
·•·U -1234 5 15 1270473. 7883 41. 654 12. 372 0.11 7.52 8.25 9.97 

-1394 12 7 1212239. 7754 24"3.971 10. 9CO 0.49 7. 21*· 7 .63 8.53 l ·-1231 3 14 1271507.9573 342.647 8. 293 0.51 12.99 14.04 15.1)8 

•·l 391 4 11 1213C96.0201 a. 51 o 180. 855 0.16 15.65 16.23 16 .a1 ''4'.. 
-1230 7 ,a 1272009.\597 112. 890 164. 844 0.18 18.87 19. 33 19.36* 

-1390 9 24 1211627.1213 169. 036 9. 115 o. g5 17 .08 Ul. 15 1 8. 30* 
~1229 7 18 1272:?63.8552 102.678 173.355 0.41 '9. 26 10.33 11 • 39 

-1389 2 20 1213775.8554 319.407 167.72g 0.51 9.14 10.53 11.91 i'r. -~ l 224 10 19 1274283.7117 195.585 a. 11a 0.10 6.30* 6.43 

-1388 2 9 1214130.0252 308.478 175.621' 0.68 15.10 16. 34 16.98* 
---1222 3 5 1274?85.S3J7 333. 683 172.810 0.95 12.06 13.40 14. 75 

-1386 12 8 1215163.0701 245.344 167.050 0.39 16.24 16 .11• -12~0 8 6 1275f71.1871 122.23g a. 011 0.43 18.90 19.24* 

~1385 ll 28 1215517. 7273 234. 538 174.878 0.21 1.oa• 7 .31 
~ 1219 J I 1275E18-€872 211.212 164.945 0.06 10 .9 2 11. 53 12.15 

-1383 5 12 1216C48. 7426 31. 871 6. 456 0.60 6.49 7.48 8.48 
·• l 21 7 6 ' 1276705.0147 62.679 3.423 0.84 15.04 16.40 17. 76 

-1381 9 15 1216S04.S488 159.652 l 73. 2.?6 0.89 11.67 13.15 14.64 
--1211 7 ,a 1278S49.1837 113.296 172.6S7 0.43 18. 94 19.36* 

-1377 7 5 1218293. 7062 88.896 176.308 o.67 4.95 5.94 6.93 
-1210 7 ld 1279303.8517 103.054 181.?. 32 o.35 8.':15 10.00 11.06 

-1374 5 3 1219326.C923 2 9. 088 171. 313 o. g5 5.30* 6.15 1.11 " ~lt.07 1 5 16 1280336.9090 43.169 176.162 o.98 11.14 12 .84 14 .54 

-1369 8 .5 1221246. 6473 us. 897 2.445 0.21 4. 72* 5.06 
-1207 11 10 1280514. 7817 217.937 0.383 0.12 7.06 7.61 8.17 

-~1368 7 24 1221 tal .1212 108.416 10.917 Q.38 11.1:, 18 .52 19 .20 
-1206 1d 3•) l?.BCE:69.0579 206. 743 a. 019 a.et 15 .48 16.74 17.46*' 

-1365 5 23 122204.0386 48.267 5.578 0.51 16.01 16.99 l 7 .c.,, ·~1203 e 28 1281 ~I)\. 864 7 143.417 359. 273 0.22 9.37 10.24 11.10 

-1364 5 12 1222S88.6430 38.153 14.370 Q.42 5 -11* 5.67 
-1197 10 ,1 12B4146.8430 197.llt! 1 71. 977 o. 34 8.45 9. 59 10.12 
-1196 10 9 ) 2 84500. 8203 185.743 179. 160 D.65 1.05 a .37 9.70 



50, 
Part I: Solar Eclip.e~ Hattusa: -1191 - -865 51 

I 

;i{ 

'i. 
CY CM co JON L p PMA TB .TM TE 

CV CM co JUN L p PMA TB TM TE ,:,: 

' 2. 9c;3 o. 15 8.33 8.94 9.56 -1029 4 29 1345333. 7868 27.731 
-1191 21 1286C65. ,;353 291.606 8.261 o. 94 11.73 13.25 14. 76 C 

-102s 6 21 1347578.6535 78.601 172.615 0.9~ !t-53• 4.84 5.79 
-111;15 3 lb 1288:Hl.0754 344.558 180.092 0.28 16.93 17.67 17.71* 

-1020 4 19 1348 t:11 • 7523 18.940 167.786 0.46' 6. 76 7 .66 8.51 
-1184 8 28 1288641. 8681 143.814 7.lll 0.5b 9.13 10.32 11. 50 

-1014 7 11 1350886.0798 97.986 7 .116 0.75 16.64 17.69 18.74 
-1132 l 12 1289 ~43. 8162 2 82. 252 1 72. 4C6 a.so 7.47 a. 76 · 10 .06 

-1013 ll 25 1351 !88.1020 234.417 170.017 o.oo H,-97 16.93* 
- 1180 ' 16 1290229.5048 72. 822 9. 621 0.25 4.57• 4.78 

-1011 5 9 135l'H9.0883 38.160 2. 131 0.89 17.27 18.23 18.88* 
-1180 11 11 1290:10.0104 219.640 164.356 0.13 14.83 15. 50 16.17 

-1010 4 29 1352273.7479 28.077 10.883 0- 84 6.56 7 .54 8 .52 
-ll 77 4 lo 1291263.9196 14.321 6. 102 0.11 11. 77 13.03 14.29 

-1008 9 1 1353129. 7200 148.910 176.806 0.91 5.26* 5.94 6.90 
-1175 8 19 1292119.8':>38 134.740 171. 580 0.12 9. 5·3 10.14 10. 74 

..-1001 2 26 1353307.6922 328. 403 6.079 0.0·2 6.64* 6.61 
-1174 2 12 1292297.0628 313. 513 0.068 0.36 16.-50 l 7 .07* 

-1005 7 2 1354163.9335 89. 049 171.773 0.19 12 .68 13 .65 14.62 
-1t12 I 22 l293C05. 7721 291. 820 16.149 0.04 7.2b* 7.59 7.93 

-1004 6 20 1354517.99:31 78.354 179.776 0.32 14. 2 2 15.31 16 .41 
r,1170 11 a 1294(39. 7476 229.145 a.029 0.46 6.98* 1.11 

-1001 4 20 1355 551. 7549 19.326 175. 640 0.21 7 .06 7.76 8.46 
""1168 4 " 1294541.8998 5.510 170.834 0.55 11.13 12 .38 13.63 

-1000 10 2 1356Cl:l2.6796 179.917 4.084 0.02 5.95* 5.93 
-1163 7 8 1296'i60. 8226 93.976 0.787 0.43 7.99 9 .29 10.59 

-999 9 21 1356-'137.1176 169.053 12.134 0.62 17.09 17 .'H 18.30* 
~ 1162 6 27 1296El4.8849 83.255 8.170 0,01 10.50 11.12 11.74 

-989 3 9 l35S-892. 9852 339. l 06 5.478 0.67 13.86 15.20 u,.53 
.. llStl 4 16 1298203. 7746 14. 574 13. 985 0.23 1.29 8.04 8.79 

- 986 12 26 1361280.9006 266.260 5. 964 0.29 ,10.86 11.87 12.88 
-1156 8 19 1299059.8179 135. 095 179. 446 0.12 7.38 8.60 q.a3 

-983 4 30 1362B7.0715 i9.789 IH.816 0.93 16.81 17.74 18.68 
-i15] 6 16 1300 C~?.. 7452 74. 365 173.41.8 o.r3 s. 92 7.06 a.20 

-982 10 13 1362668.0257 191.002 3.956 0.16 15.00 15. 72 16.44 
-~J.152 12 1 130(1625. 0903 240. 355 7. 995 o •• 16.65 16.84* 

-980 2 28 13631 70. 7748 329.904 169.750 0.74 ~.t>l* 7.91 9.29 
-1144 7 7 130340').1699 93.727 1. <;,.59 0.67 1a.as l 9. SO* 

-978 8 2 1364C56.6662 119.135 5.699 0.84 4.72* 5.62 
-l.143 II 22 l303<;02.e642 230. 722 171. 824 o.n 8.69 10.23 11. 77 

-977 12 17 1364558.8421 256.853 169. 986 0.77 8.46 9.71 10.9.S 
-1142 11 11 1304256.f:1267 219.198 178. 890 0.42 7.40 8.54 9.68 

-967 12 16 1368220. 8046 266. 557 13.843 0.23 7 .60 8.43 9.27 
-1137 2 23 Bose21. 9261 'i24.249 7. 165 0.95 11.09 q.11 14.S'i 

~966 5 22 1368367.6718 50.252 165. 225 o.o4 5.37 5.62 5.86 
-1B5 6 28 l30bt78.0327 84.807 172.650 o. 70 15.58 16 • 71 17 .83 

-963 10 13 1309607. 8317 191.201 u. 807 0.02 8.87 9.13 9.39 
-11'.!l,i 4 17 1308066.%80 16. 160 1 77. 885 0.64 13.56 14.89 16.23 

-960 a 12 1370t41.9645 129. 810 5. 083 0.93 12.33 13.90 15.48 
-1130 • 30 l308597.9"H9 176.731 6.268 0.04 11.15 12.48 13.81 

-957 6 11 1371674.9962 69.406 359.499 0.45 14.58 15.60 16.62 
-1129 , 14 1309C99. 8'i78 315.105 17l..545 0.79 8.41 9.81 11.21 

-956 5 Sl 1-372029. 6846 59.359 8.243 o.80 5.06 5 .90 6.74 
~•1123 5 18 l311Cl9.8429 45. 646 3.509 0.67 9.34 10.54 ll.74 

-954 10 4 1372£:85.7781 181.853 175. 989 0.11 6.54 7.57 8.60 
-1121 9 21 l3llc75.8962 167. 466 170.478 0.33 10.59 11. 54 12.50 

-950 7 23 1374273.8173 109. 803 177.330 0.95 7,12 8.66 10.20 
-1120 3 16 l312C52.9615 345.661 358. 364 0.09 14.40 14.98 15.56 

-947 5 22 1375307.6959 50.654 173. 072 0.78 5.32 6 .19 7.06 ,{)~32 9. 70 
6 .b8* 7.29 ,. 

··l 11b 2 23 1312761.8077 324. 508 15.067 7. 93 a.02 
_ .. 946 11 4 1375e38. 1290 213.324 3.834 0.57 

-1116 6 28 13131;17.7708 84.935 180.483 0.16 7.16~ 1.11 8.39 
-938 6 11 1378tl4. 9949 69. 795 7.348 0.31 14.62 15.46 16.29 

.,1116 12 23 1313 795. 775 7 262.690 7. 904 0.92 7.374& 7.43 a. 73 
-935 4 10 l379t48.8326 10.796 3. 281 0.36 9.20 10 .42 11.64 

··lll.4 5 9 1314297.8222 36. 89lt 16tt. 381 0.14 9.o~- 9.66 10. 32 
-934 3 !O l 380C02. 8724 I). 016 U.183 0.25 9.95 11.00 12.05 

-lJ.r)O 7 29 1316571).7540· 114. 848 b. 522 0.74 5.bl 6.73 7.85 
-'B3 8 14 l380505.C8b2 131.359 168. 926 0.58 16.57 l 7 .57 18.57 

-1105 5 29 131 H05.1494 56. 055 2 • 633 0.45 .1s. 10 19.21* 
-932 8 2 l380e59.1002 120.402 176.617 0.11 11.oq 17. 71 18.33 

~1104 5 18 Bl 7S59. 6476 45.838 11. 393 0.74 4.96* s.02 5.90 
-931 l 27 1381C36.980l 299. 504 5.452 0.15 13.66 14. 81 15.Q6 

-urn 9 21 1318€15. 1:1313 !67.781 178.380 o.ao 7 .67 8.93 10.19 
-929 6 2 13&1893.0055 61 • 081 1 72 • l 76 0.48 15.06 16.00 16.93 

-1099 7 zo J.319e43.619S 105.836 171.116 0.01 4.57* 4.61 
-928 11 14 1382424.0870 224. 52~ 3. 835 0.04 17.06 17.10* 

•· 1090 8 9 1323156.C579 125. 504 5.919 0.84 15.61 16. 77 1 7 .93 
·925 3 21 1383280. 7136 350. 975 175. 690 0.21 6.15* 6.32 1.02 

~1089 12 25 1323(;58. 8794 264.245,. 171.642 0.89 9.05 10.82 12 .60 
-922 l 18 13134314.9294 290.227 169. 665 0.94 ll. 5 I 12.96 14.41 

-10U8 12 13 l324Cl2. 8469 252. 775 178. 762 0.03 •.• 73 9.10 9.46 
-919 ll 5 1385701.9592 215.018 167. 832 0.57 12.42 13. 73 15 .os 

~ l 083 3 27 1325577.13721 356.244 s. 3 56 0.73 10.19 1.1 .!)3 12 .ea 
-917 4 21 1386234.1060 21.2so 2. 439 0.74 17.70 18.53* 

·-1081 7 21 1326433. S239 116.439 170.455 o.oa 12.44 13 .02 13.60 
-912 l 28 1387S76.8499 299. 756 13. 357 0.4 7 8.70 9.99 ll ,29 

-1077 5 zo 1327822.8184 41. 402 175.281 f).86 8.07 9 .51 10.96 
-910 6 2 1388832.9867 61.442 180. 059 0.34 14.24 15.19 16.14 

~1016 11 1 1328354.0363 210.183 6. 015 o. 37 15.24 16.11 16.98 
-909 11 15 1389;63.9354 224. 767 11. 705 0.11 11.41 12-78 14.14 

-1074 3 18 1328£:55.8135 347.305 169. 973 o. 86 a.oz 9 .32 l'>.62 
-907 3 31 1389€66.0048 1.551 174. 974 o. 85 14.70 15.99 17 .29 

-1069 6 20 1330175. 7582, 76.915 0.899 0.06 7.42 7. 76 s.11 
-906 9 14 1390397.8984 162.253 3. 754 o.76 9.52 11.20 J.2.88 

~1067 10 23 J3JlC31.S859 200.776 170.052 1. 01 13. 14 14.40 15.66 
-902 7 3 1391785.6246 90.731 5.667 0.39 4.50* 4.93 

-1064 3 27 133.::"517.7929 356. 55t, 13. 238 0.51 7.65 B.63 9.61 
-900 ·ll 5 l392c4l~8767 215.328 175. 713 0.59 9.34 \0.49 11.64 

-1062 7 31 1333!73.7192 116. 623 17A.336 0.63 5. 13 6.04 6.95 
-896 8 24 l394C29.6928 141. 796 175. 468 o. 7l 5 .12• 6.12 

-1061 I " 1333551- 7645 295. 855 7. 342 0.68 1. 21* 7.25 8.52 
-895 8 1J 1394 ?83. 831 7 130.895 183. 369 0.01 8.35 8.87 9.38 

~1059 5 30 1334405.0982 57.788 174. 391 0.97 17.53 18 • 54 19 .24* 
-893 6 24 1395063. 6338 '81.962 170.478 0.11 4 .51* 5.27 

-1057 11 2 1335293. ,;943 21 o. 520 13. 897 0.33 13.68 14.69 15.71 
-892 12 6 1395594.8037 246. 963 ,. 83q 0,34 7.31 a.26 9 .22 

-1054 " '~ 1336?26.6843 1;7.046 4. 937 0.12 5.23* 5;94 
-885 l 29 1397840.0534 301. 395 l 77. 268 0.40 16.07 16. 87 * 

p l0'53 8 20 13361::81.0913 136.353 13.187 0.23 16.83 17.46 18.08 
-884 7 13 1398170.9457 101.255 'i-o 905 0.01 12.20 13.50 14.80 

r J.Q51 6 30 1337;61. C661 87. 3 82 o. 091 o. 20 16. 7 3 17.34 17.94 
- 883 7 3 1398725.6263 91. 112 13.535 0.12 .4 .so• 4.65 

-1048 10 23 1338571.8858 201.055 177.957 0.38 9.44 10 .54 11.64 
-880 5 I 1399158. 7160 31.427 0.111 0.81 5.57 6.66 7. 75 

~1044 8 10 1339S59.0445 127.316 l 77. 733 0.08 l 5. 63 lb .03 16.44 
... 879 ? 15 1400261. 0079 163. 808 167.566 o. 30 14.40 15.40 16.40 

~J043 2 4 1340137.0791 306. 784 6. 991 0.21 16.65 16.95* 
-678 9 4 l400tl4.996C. 152.612 174.990 Q.61 13.26 14.62 15 .97 

-1040 11 23 1341524.7827 212.641 6. 008 o. t:5 7.04* 7.79 8.95 
-877 3 l 1400793.0107 332.120 4. 289 0.95 14. 70 15. 79 16 .ea 

-1037 3 29 1342?81.1138 358.274 177.161 0.36 17.70 18.01* 
-875 7 4 1401,f:48.9476 92.454 169. 651 0.01 13.82 14.00 14.18 

-1036 9 10 l342Sl2.0071 157.936 4.559 o.s1 13.83 1 s .as 16.26 
--868 2 20 1404C70.9665 323.031 168. 733 0.37 13.38 14 .39 15.40 

-1034 I 16 1343"414. 8531 297.390 171.012 o. 91t 8.39 10. lb 11.93 
-865 12 8 1405458.0496 248.669 167.823 0.59 15.61 16 .68 16 • 74$" 

~1032 6 30 13443•10.7912 87.495 7 • 909 O.So 6.90 8.03 9.17 

' I ' 



52 Part I: Solar Eclip..e= 
Hattusa: -863 - -530 53 

f ' CY CM CD JON L p PM~ TB TM TE 

f 
CY CM co Jlm L p P"1A TB TM TE 

-863 5 23 1405 S89. 9061 52.·439 359. 696 0.43 U.48 12.94 14 .40 
-862 5 12 1406343. 9948 41.827 7. 827 0.04 15.2 5 15.66 16.07 -690 7 ,. 1469244.1004 116. 876 l 73. 822 o.ss 10.91 l 7. 72 18.52 
-858 3 1 1407732.8356 332.330 12.181 0.54 8.46 9.76 u.os -689 7 18 1469598.8112 106. 704 182.350' 0.14 8.08 8 .68 9.28 
-856 7 4 1408588. 8945 9.2~782 177.550 0.91 10.22 11. 73 13.25 -688 l 11 1469775.8868 284.292 9. 554 0.94 9.54 11.34 13.14 
-855 12 17 1409120.0495 258. 432 11. 698 0.44 15. 63 16.52 16.65* -686 11 10 l470E09. 7165 221.312 ,. 105 0.20 6.95 7.58 a.21 
- 853 5 3 l409t21. 8672 32.973 172. 5 56 Q.61 9.76 11.23 12 .. 71 -682 8 28 14721%.9376 147.063 o. 235 0.16 11.85 12. 69 13.54 
-852 10 16 1410153.8806 195.324 3. 103 0.45 9.06 10 .48 11.91 -678 6 17 l473585. 7366 77.246 4. 231 0.53 5.91 6.91 7.91 
-851 10 5 1410=07.8589 183.931 10. 306 0.13 9.00 9 .84. 10.68 -663 8 ,8 14 791,36- 7883 147.298 8. 132 0.37 6. 79 7 .66 8.53 
-843 5 12 1413283.6514 41.890 15. 549 0.1s 5.04* 5.07 5.53 -661 l 12 1479619.0209 2'a5. 872 173.354 o.ao 14.80 16.09 16.69* 
-841 9 15 1414139. 7998 163.366 1a2. on o. 30· 6.93' 7.83 8073 -660 6 27 1480171.0122 87.676 3.346 o.92 14.64 15.99 17.34 
- 831 3 2 1417596. Cl76 333.928 176. 052 0.1a 14.95 16.17 J.7.40 ~659 11 11 l480C73.0771 223.075 165.113 0.21 16. 55 17.13* 
-830 B 15 141.8126. S312 133.184 2. 978 o. 73 11.34 12.64 13.94 -656 4 15 1481550.1:1429 17.946 7 .244 1.00 9.23 10 .44 11.66 
-829 12 30 1418C28. 7721 271.033 167.732 0.22 7. 38* 1.13 8 .. 45 -654 8 19 1482414. 7603 138.252 172.626 0.23 6.36 1-~ 7.71 
-82 5 10 18 1420(16.9803 196. 879 166. 876 0.21 13.46 14 .56 15.67 -650 6 7 1483802.8816 68. 093 175.994 Q.84 9.74 11. 4 13.35 
-824 10 6 1420370.9561 185.480 174. 085 0.73 11."63 13.20 14.76 -649 11 21 1484335.0033 232.767 9.002 0.92 13.86 15.25 16 .64 
-823 4 2 1420548.9865 4. 081 2.435 0.93 14.15 15.33 16.50 -647 4 6 1484836.8487 9.126 171.949 0.96 9.31 10 .60 11.&9 
~a1s l 8 1422290. 7.836 280. 738 ll.5'93 0.1s 7. 3 5* 7.90 9.oo -645 , 8 1485722.1320 158.155 7.740 0.69 17 .48 18.33 18.54* 
-8-16 5 J3 1423146>.'92.ZO 43.542 179.537 0.42 12.02 13.18 14.34 -640 11 11 )487 02 • 8499 223.228 l 72. 964 0.80 8.36 9.75 u.13 
-810 12 30 llt25-S68. 7393 271.384 l 75. 600 0.13 7 .• 38* 7.49 -636 8 29 1489000.1007 149.045 172.151 0.62 16.67 17 .52 18.37 
~aoa 6 13 1426C99.831.5 73.011 5.116 0.92 8~21 9.64 ll.07 -635 8 19 1489354. 7967 138. 673 180.458 o.56 6.97 7.99 9 .01 
~B04 4, 2 14'.27488. 7551 4.249 10. 272 0.89 6.42 7. 60 8.79 -634 2 12 1489531.8583 317.204 8.717 0.91 8.96 10 .61 12.26 
-802 8 6 1428344. 6219 124.508 175. 442 0.64 7.59 8.85 10.12 ~633 ' 29 1490034.1207° 89.192 167.142 0.11 18. 52 18.98 19.44 
.. 79q 6 4 14,?.9377. 7218 64.182 169. 905 0.44 5.69 6. 57 7 .,45 -632 6 17 1490388 .1506 78.487 175.092 o.56 18.60 19.46* 
-798 11 18 1429<;09.8935 228.817 2. 896 0.09 10.30 11.08 11.86 -626 9 8 1492l62.1598 158.571 15.561 .Q.05 18.45 18.53* 
-797 11 7 1430263. 8563 21 7. 302 9. 958 0.46 8.44 9.84 11 .23 -623 7 e 1493f:95.6119 97. 865 9.629 0.04 4.52* 4.53 
-790 6 24 1432C85, ll 71 83.433 4.261 0 •. 15 17.75 18.71 19.49* -610 4 17 l.498362.128'5 20.011 179.055 0.11 18.30 18. 50* 
~787 10 17 1433 695. 8284 196.483 181.471 o. 16 7.93 8.63 9.32 -609 9 30 1498892.8332 1 ao. 099 1. 164 0.10 7 .98 9. 15 10.32 
-784 8 16 1434'>30.1405 135.205 174. 885 o. 22 17 .92 18 .so 19.0U -607 2 13 1499395.0057 318.785 1 72. 527 o. 76 14.46 15. 73 16.99 
-783 2 9 1435106.9031 313.442 2. 925 o. 13 ll.89 12,61 13.32 ~606 7 30 1499<;26.8595 119.206 o. 994 o. 58' 8.59 10 .14 11 .69 
~111 4 '• 143.(351.9146 5.811 174. ll8 0.91 ll.38 13.02 14.65 -605 7 19 1500280.6860 106. 367 0. s12 0.04 10.42 10.92 ll.41 
-776 9 16 143 7 682. 9621 165.753 1. 743 0.10 12.92 13 .49 14 .. 05 -602 5 18 1501 ;14. 7888 49. 327 4. 717 0.57 1 .ao 8 • 78 9.75 
-774 l 31 l 1t38384. E305 304.215 167. 201 0.55 8.37 9. 59 10 .. ao -600 9 ,o 1502170.7980 l 70. 855 171.434 0.06 7.90 8.28 8.67 
.. 771 11 19 1439772.9857 230.369 166. 629 0.36 13.53 14.82 16.ll -597 2 " 1503 (56. 8073 328. 056 15. 986 fJ. 09 a. 21 8. 74 9.27 

-110 11 • 1440126.9648 218. 871 173.743 0.51 12. 13 13.61 15.09 -596 7 9 1503558.6970 99.363 173.375 0.12 4.52* 5 .48 6.51 
-769 5 5 1440 2()4. 9103 35.556 o.015 0.41 11.94 13.06 14.18 ,.. 595 6 28 1503Sl2. 8925 88.783 181.650 0.23 to.so 11. 55 12.60 
~ 765 • 17 1441 86'1. 7144 135.168 102.sc2 0.01 5.24 5.65 6.06 -595 l 2 23 1504(91..0692 266.374 8. 940 o.35 16.18 16.62* 
-764 2 10 1442 (46. 8514 313. 769 10.817 0.94 0.96 10 .30 ll o6l -593 5 9 15 04 592. 7964 40.665 169. 5 ;1 o •. 44 1. 92 8.87 9 .A2 
-762 " 15 1442502.8392 74. 807 176.933 o.88 8.67 9.98 11.30 ~ 58 7 7 29 1506E66.l682 110. 918 8.077 0.83 18 •. 46 19. 28* 
-757 9 17 l444S22.t3916 166.062 9. 637 0.31 10.02 11.09 12.11 • 586 12 14 1507.368.9027 256.842 112.a-;3 0.63 fa.oz ll.61 13.20 
-755 l 31 1445324.8"238 304. 5 89 175. 060 0.19 8.43 9 • 15 9.87 -584 5 28 1507'i00.0985 59.756 3.817 0.97 17 .44 18. 35 19 .25 
-754 7 lo 1445855.6989 104. 405 2. 657 Q.34 4.96 5. 71 6.47 -583 5 lo 1508254. 7739 49. 703 12.575 0.26 1.22 7 .94 8 .66 

~753 7 5 1446210.1675 94. 054 11. 273 0.40 18.94 19.50* -582 10 1 1508756.1529 181.872 l 71. l 73 0.03 1a.o 1 18.01* 
- 750 5 5 1447244.6221 35.661 7.823 0.26 5 .16* 5.,41 -531 9 21 1509110.8264 l 71. 277 179.247 0.66 1.12 0.a2 9.92 
-748 9 7 1448100. 7897 1 sti. 026 173. 980 0.35 6.86 7.80 8. 74 -580 3 16 1509287.7795 349. 4 77 7. 169 0.59 7.10 8 .33 9.56 
-744 6 25 1449438.1469 85.265 116. 079 0.29 18.54 19 .12 19.50* -578 7 20 1510143.9748 109.873 172.571 0.57 13.38 14.72 16.05 

- 743 12 9 l450Cl9.8769 250. 884 9. 853 o.a2 8 .9 3 10.69 12.45 -575 5 19 151? 178. 1057 51.043 168. 651 D.15 18.ZB .18.12 !9.12* 
-736 7 26 1452441.0000 114.963 l. 949 0.49 14.0 l 15.17 16.34 -574 5 9 1511532.1329 40. 934 177.407 0.12 6.61 7. 10 7.60 
-732 5 15 1453829.9042 46.063 6.938 0.42 10.99 12.31 13.63 -570 2 24 1512(j20.0721 32 9. 741 179.937 0.22 16.81 17.39* 
-730 9 18 1454686.1237 167.740 173.655 0.36 17.33 18.10 18 .33* -568 l 5 \513599.9036 279. 073 164.989 o.'23 11.09 12.o·a 13.08 
-729 3 14 1454E62. 8918 345.796 1.491 0.15 11.74 12.44 13.14 ~ 563 4 7 1515~18.9810 1 o. 851 358. 514 0.33 14.51 15.58 16.65 
-723 5 6 145 7107. 7605 37.196 l.71. 645 0.79 6.53 7.76 9.00 -562 ·3 27 1515873.1)778 o.091 6.513 0.23 17.12 17 .82 18.05* 
-720 3 4 1458140. 8469 336. 780 166. 004 0.25 9.45 10.35 11.25 -558 l 14 1517261. 7625 288. 618 8. 7 26 0.89 1. 29* 8.45 
- 71 7 7 27 1459380.7981 115 .. 160 9. 803 0.16 7.36 7 .98 8 .59 -556 5 19 1518118.0316 51."353 176.551 0.84 15.60 16.71 17.83 
-717 12 22 1459528. 9964 263.916 166.455 0.23 14.24 15.28 16.31 - 555 11 t 1518648.9262 213.469 6. 820 0.62 11.12 12.41 13. 70 
-716 12 10 1459E82.'i982 2 52. 462 173. 640 0.46 13.92 15.22 16 .52 - 553 3 18 1519l50.S448 3 51. 054 171. 022 0.45 12.67 13.93 15.19 

-713 10 10 1460516.9843 189.582 165. 323 o. 19 13.65 14.58 15032 -552 8 31 1519682 • 7486 151.287 359.246 o. 19 5.87 6.60 7.32 
-710 3 14 1461802.8681 346.163 9.350 0.86 9.84 11.09 12.35 - 551 B ,o 1520036. ?487 140.223 6. 803 0.56 5.21 6 .35 7.42 
=708 7 17 1462658.7768 106.289 174.512 0.69 6.61 7.67 0.12 -548 6 19 1521C70.7212 80.624 2. 059 o. 10 b.31 6. 70 7.{l9 

-705 5 17 1463693.0358 4?.593 170. 757 0.17 16. 56 l 7 .23 17 .89 -546 10 23 1521 c;26.a002 204.082 170.870 0.62 9.77 10.93 12.10 
-704 5 5 1464047.0856 36. 933 178. 774 0.43 17.29 18.21 18 086* -543 3 27 1522812. 7728 0.174 14.295 0.32 7.15 7.98 8.81 
-703 10 19 1464578.9339 199.211 9. 096 o. 84 11.08 12.61 14.14 -541 7 31 1523f:68.7905 120.359 179.391 0.66 6.63 7.82 9.01 

• 70 l 3 5 1465(80. 8611 337.175 113. 847 o.53 9.69 10.86 12.03 - 536 11 l 1525588.9579 213. 884 14.636 0.25 12-6 2 13.52 14.42 
-699 8 6 1465566.1232 125. 801 9. l 7b 0.90 17. 37 18.27 19.16 - 53 3 8 31 1526622.0508 150.982 6. 299 o.74 15.17 16 .42 17.61 
-694 10 10 14b7856.8029 189 .. 783 173.2C5 o. 37 7.34 8.32 9.29 -5Jl 1 15 1527124.9315 290.232 l 72. 5Sl O..· 69 ll.50 13.13 14. 77 

-530 6 30 152H:56.0360 91.087 1.221 0.46 15.55 16.43 17 .32 
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54 I Part I: Solar Eclip5e5 - Hattu~: -529 - -489 

CY 'CM CD JUN L p PMA TB TM TE 

-529 6 20 l528Cl0.6768 80.962 9. 955 ·o. 11 4.52* 5 .33 6.20 
-527 10 23 1528866.S016 204.489 178.709 o. 10 10.so 11 .()8 11.67 
~526 4 lU 1529C43.6602 21.154 4.994 0.16 5.47* 5.96 
-523 2 15 1530078.0264 321.401 o. 074 0.38 15.56 16.39 l 7 .22* 
-520 6 10 1531288.6208 72.176 174. 799 0.38 4.58* 5.00 
-516 ' 28 1532t:76.0480 1.862 178.229 0.60 l.~• 0 3 16.98 17.93 
•Sll 6 30 l ~34595. 9791 91.412 9.125 0.01 14.30 14.80 15.30 ~' 
-soa 4 28 153':d:28-~481 31.613 4.111 0.75 12.11 14.H, 15.60 i -506 9 ! 1536-485.1585 152.527 170.lCZ 0.64 18.02 18.66* 
- 504 2 16 1537C17.7586 321 •. 518 7.893 0.64 6. 78"' 7. 39 8.58 
-502 6 21 1537e73.9160 82.599 173.943 0.53 11.43 12.ao 14.17 
-501 12 4 15384f'J5.0438 24 7. 130 6.789 0.69 15.!14 16. 55 16.75* 
-499 4 ]9 1538S06.8446 22.739 168. 892 o. 22 9.45 10. 38 11 .31 
-492 11 24 15-41 f82. 9960 237.695 170.756 0.75 13.73 14.94 16.15 
-489 4 '9 1542568.7010 31.764 11 .. 995 0.12 5.38 6. 28 7 .18 

5. Solar Eclipses for Jerusalem (-2012 - 59) 

I 



Jerusalem: -2012 - -1857 57 

CY CM CD JON L p PMA TB Ta TE 

-2012 3 8 986241.8157 331. 209 10. 022 0.91 7.76 9.08 10.41 
~2010 7 12 987097. 8128 91. 268 174.981 0.49 7.59 8.79 9.99 
-2005 10 14 ':'89(17.9856 184. 009 9. 998 0.69 13.34 14. 58 15.83 
-2003 ' " 989519. 7743 322.237 174. 563 0.47 6.65 7.63 8.60 
-2002 8 12 99ocs1.o:na 121.769 l. 735 0.42 15.49 16. 55 17.60 
~2001 12 28 990 553. 9299 261.039 168. 062 0.49 11.42 13.05 14.67 
-2000 12 lo 990 507. 94135 249.661 175. 344 0.31 ll.93 13. 38 14.82 
-1999 6 11 991(85.0874 62.099 356. 91'+ 0.06 17.95 18. 25 l 8 .55 
-1998 6 1 991439. 7163 51. 984 5. 6 73 0.60 5.71 6.60 7.50 
-19')6 10 ,, 9;,z29~.nr..,4 · 1 75.220 174.102 o.95 11.12 12 • 50 13.0a 
-' l 992. 7 22 993683.1214 101.886 174.310 0.67 17 .85 18. 70 19 .08* 
-1989 5 23 994117.6553 43.208 170.514 Q.71 5.21• 6.01 
~ 198-8 , 11 995 C71. 'B62 32.789 179.013 o.74 12.30 13.98 15.67 
-1988 u 4 -n52.48.6995 2 06. 635 2.149 o. 15 6.39* 6.50 
·•}"985 3 10 9961{15. 0969 332.900 173.934 0.22 17.38 17.60* 
··1'980 7 8 998C52.0l74 62. 405 4. 830 0.43 15.55 16. 53 17.52 
-1977 5 7 q99'(<84.9767 Z.660 359. 933 0.75 14.0 2 15. 32 16.62 
~1977 11 1 999:26?.. "7463 1 75. 414 181. 997 o. 59 5.88* 6.45 7.46 
~--1973 , 24 1{!00,73 .. 170·8 2 92. 421 3. 4c;o 0.18 6 .91* 7.24 7.98 
~197 2 2 13 ]OOOC27 .. 84lt, 281.276 11.067 o.57 1.ao 9.43 11 .05 
~197\1 12 12 llJOl 1:M .'077'3 217.87"3 2. 1 81 o.oo 17 .43 17.44* 
-1961 7 9 l004S91.ti376 62.432 12. 503 0.12 5 .03* 5. l 8 
-1961 12 , 1005139.-0296 0208.428 166.155 0.45 15.18 16.13 11 .oa 
~1958 5 7 1006024. 7523 2. 833 7.775 o.n 6.48 7.51 8.54 
V l 956 9 9 11)06880. 7640 123. 325 173.227 0.11 6.50 7.04 7.56 
-1955 , 7 1007032.0924 303.266 3. 102 o. i7 11.05 17.20* 
-1951 11 15 1008 774. 1034 218 .. 274 10. 016 0.29 17.15 17.43* 
--1949 4 1 1009275. 7386 354.019 H'2.538 o.eo 6.05* 7.01 0.02 
-1948 9 13 l 009 E06. 9828 154. 409 0.625 0.16 13.62 14. 50 15 • 18 
-1946 1 29 1010309.9135 293.987 167.298 0.21 li.19 12 .52 13 .84 
•-1945 1 18 1010663.9237 282.788 174.739 0.45 u.12 12. 82 14 .52 
-1942 11 6 1012(52.0307 2 08. 806 174. 020 0.37 15.07 lb.0l 16.96 
.,1939 4 10 10121j37. 7610 1.210 15.649 0.09 7.11 7 .54 7.97 
-1938 8 24 1013439.0985 134. 155 172. 825 0.73 16.9 3 17.85 18. 77* 
-193 7 8 14 1013193.6868 123.629 181.147 0.37 5.to• 5.22 5.90 
-1934 6 13 10141=2!.7516 63.944 176. 306 0.1a 6.00 7.21 8 .42 
~1934 12 7 1015CD4.8263 240.329 2.180 o. 18 8.26 8.95 9.64 
~1931 4 11 1015E61.0500 4.514 l 71. 724 0:10 16.85 17 .28 17.71 
-1926 7 14 1017780. sz 77 93.920 2.529 0.82 11.55 13 .17 14 .so 
~1923 11 6 l018S91.8048 208.954 un. 887 o. 33 6.q9 7.91 8.84 
~-191 9 2 18 l1J20556. 7629 313. 793 9. 798 o.ao 6.68* 7.14 8.48 
-1916 6 23 10~1413.0276 74. 3 76 175.464 o. 86 15 .69 16.93 18.16 
= J.915 12. ,7 1021 lj44. 8459 240. 726 10.021 o. 65 8.39 9.67 10.94 
··1912 4 11 1022801.0859 4.924 179. 567 0.65 11.20 18.05 18.13* 
-1911 9 24 1023 ;11. 6855 165. 394' 8.007 IJ. 32 9.81 11.00 12.19 
··1906 11 28 1025222. 7688 231.270 174. 038 0.53 6. 74'* 7.42 8.36 
-1904 5 12 1025753.6752 34.113 5.187 0.21 5.40* 5. 75 6.34 
-1901 3 12 1026788.0021 335. 364 1. 365 0.87 14.66 15.93 11.21 
··1895 5 3 1029031.6762 25.384 170.051 0.82 5.54* 5.67 6.53 
-·1891 2 19 1030419.8433 315.286 173.456 0.10 8.07 9.iH 11 .55 
-1869 7 25 1031305. 7767 104.474 9. 432 0.01 6.64 1.00 7.53 
-1886 5 23 1032338. 9844 44.514 4. 311 o.43 14.38 15.40 16 .42 
-1885 5 13 1032693. 7030 34. 515 13 • 046 0.48 5.47 6.22 6096 
-1884 9 25 1033195.1382 167.102 l 12. 064 0.44 1.7.82 18. 26* 
-1883 9 15 1013549. 7391 156.389 180. 140 o.90 5.57* 6.41 7.39 
~· 187 6 5 3 1035971.7118 25.808 177.859 0.01 6.39 6.49 6 .59 
-1872 8 15 1037536.8678 125. 992 o. 793 Q.79 8 .84 10.47 12.10 

i/ -1871 8 4 1037891.0692 115.146 8. 806 0.42 16.60 17.54 18.47 
-l.871 12 30 1038038.8945 264. 428 165. 986 0.30 10.67 ll.12 12.78 
-1862 7 Z6 1041168.8737 l 05. 992 173.227 o.os 10. 58 ll.19 11-80 
-1861 7 15 1041522.8902 95.101 180. 984 0.60 9.73 11. 52 13 .31 
~1860 1 ·J 1041100.9366 274.117 9.751 0.86 11.68 13.16 14.65 
-1858 5 14 1042557.0242 3 6. 21 7 176.992 o. 98 15.60 16 .67 17.74 
-1857 10 27 1043C87.S583 198.847 1. 627 0.98 12. l 3 13 .67 15.22 



58 Part I: Solar Eclipse~ 
Jeru~em: -1852 - -1507 59 

,;->,." 

CV CM co JON l p PMA. TB TM H 
}~~ 
,j CY CM CJ JON l p P"A TB TM TE' 

-1852 12 .!O J044S78.8591 264. 771 173.880 0.68 8.62 10.00 11.38 )',e; 
-1848 10 17 1046365.8611 189.376 171.901 0.29 9.45 10.42 11.38 .J"t: 

-1659 8 30 1115~49. S897 142.238 177.951 0.35 13. 51 14.58 15.66 

-1846 • 2 1046697.9001 356.139 6.991 0.58 10.59 12,16 13.73 ' 
~· 165 8 2 23 1115~26.8668 320.661 6. 149 0.61 9. 71 11.02 12. 34 

-1844 8 5 1047154.1660 116. 662 172.618 0.32 18.68 18.97* :'. ~· -1655 12 12 11161:1'..9898 247.745 60 551 0.11 13.68 15.27 16.85 

·-1837 3 24 1050175. 7058 347.132 1 71. 458 0.79 6 .. 17* 1.12 
-1654 12 1 1111268.9970 236.288 13. 733 0.09 14.37 15.06 15. 75 

~1835 8 2& 1051C61.67B9 136.691 7 .. 843 0.11 5 ,21* 5.40 
u!651 9 ,o 1118302.9977 l 73. 378 5.346 0.65 1'3. 77 14 .97 lb.\7 

~IB3l • 24 1052C94.9l83 75. 854 1. 758 0.95 11.49 12.95 14.42 \• 
~1649 2 14 1118804.8342 311.601 170. 565 Q.98 a.22 9 .58 10.95 

-~1831 • 14 1052449.6399 65. 796 10.410 0.60 s.oO• 5 .48 
A -1648 7 29 1119335. ':229 111.01s 35·7.6Cl 0.26 11.54 12 .82 14.09 

-1829 10 18 1053305.8371 189.746 179. 761 0.64 a.01 9.17 10.28 
~1645 11 22 1120546.8034 226. 702 177.623 0.83 b.8~ a.01 9.31 

-1825 2 JO 1054516. C,887 306.566 o. 936 0.39 Vi-.47 15.35 16.22 
=1644 5 18 112/)724. 7591 41.652 2. 211 0.1s 7.31 7. 92 8 .52 

-1822 -• 5 1055727.6420 57.1)59 175.225 0.41 5.09* 5 .53 
-lb42 g 21 1121sso.qz73 164. 051 169. ~ so 0.11 12.22 13.01 13.79 

-1818 g 17 1057292.8611 158.712 359. 830 Q.47 8.59 9.98 11.37" 
}i 

-1639 2 '3 1122466.8817 321.067 13.974 o. 1 7, 10.30 11.06 ll.82. 

•rlS.17 q • 1057C46.9'H1' 141'.583 7.491 0 ... 64 13 .. &1 15 .10 16.54 
~1638 7 9 1122 S68.1484 91.464 170. 599 0.49 18.68 19.11* 

-1807 8 lb 106127d.1796 127.118 179.167 0.94 5.98 7,.33 8.6't 
~1637 • 29 1123:22.7881 81-274 179.246 0.63 7 .19 8 .45 9.32 

-1806 2 10 l.061456.9743 306.930 a. 826 0.47 13.40 14 .48 15 .57 r ~1635 5 9 ll24C02.6715 33.054 167.094 0.18 5.42* 5 .50 6.05 

~1804 6 15 1062112.9554 67.502 174.395 0.48 13.44 14. 56 15.68 
-1634 4 28 1124356.8589 22.534 l 75. 411 0.96 9.11 10.90 12.68 

-1803 11 28 1062844.0527 232. 528 7.872 0.99 15.78 16 ,.92 17.24* i, ~lb34 10, 22 1124533. 721 7 l 95. 3 04 357.339 0.12 6 .21* 6.61 

-1797 2 l 1064734.9003 297. 763 173.164 0.66 10,.-38 11. 95 13.51 
-1628 12 1' 1126173.0759 249.283 170. 257 0.33 16.60 17.08* 

-1794 11 19 l 066121. %23 223. 043 171.872 0.81 12.4 3 13.85 15.28 r ~1626 5 29 1127310.051 7 52-243 . 1. 3f:i8 0.99 16.42 17.5l 18.64 

-1192. 5 4 1066t53. 7090 27.31'3 4.32?. 0.26 5.69 6.45 1.21 
·•1623 3 27 ll28~42.9742 352.336 356.329 o.08 14.86 15 .37 15.88 

-179(1 9 7 1067510.0819 149.117 111.271 0.92 16.41 17.54 18.55• 
-1622 9 10 1 i2a a1, .. 7239 152. 953 lB4. 908 0.04 5. 51* 5.7b b .06 

·•l 785 6 lb 1069252. 833 7 67.760 182.3C8 0.16 9.05 9.85 10.66 I ··1619 7 9 1129S08. U04 91. 807·' 178.5Cl O.LO 17.99 18.3b 16.73 

- 1782 4 14 1070285.7674 7.977 177. 327 0.15 7. 19 7 .64 6.49 
-161 6 5 8 ll.30S42.1287 32.914 174.508 0.04 18. 58 18.58* 

-1778 7 27 1071€50.8898 107.597 359. 653 0.67 10.19 11.58 12.98 
-1615 10 L2 1131473.7240 195.683 5. 195 0.60 6. 21~ 7.00 

-177~ 5 26 1072 E8 1t. 9396' 4Bo 403 355. 354 0.06 13.83 14.42 15 .01 
··1611 • 9 1132660.8487 121. 724 4. 702 0.57 13.32 9 .68 11.03 

-1774 5 15 10732:fo. <i731 37. 750 3. 368 0.52 13.81 15 .21 16.61 
-1605 10 2 1135105. 9824 1 75.209 177.165 0.27 13.09 14 .14 15.20 

-1771 3 14 10742.72.9954 338.724 359. 265 o.52 14.68 15.63 t6 .. 5<J l 
-16(14 3 27 1135282. 8377 352. 593 4. 210 0.42 9.25 10. 31 11.37 

~11'67 12 20 1076Cl4.7787 254.909 7. 814 0.84 6.96* 7. 55 8.68 
-~1 ono l 14 ll36E:?0.9150 280.991 6.018 0.91 D.30 14.81 16.44 

L>l704 4 '4 1076€71. 0577 18.414 176.467 0.84 16.58 J 7 .63 18. 35+ 
~1597 11 2 1138(59.0930 206.887 5. -l C,8 0.41 l 7 .06 17.61* 

-1764 10 19 1077048.8929 192. 020 359. 482 0.02 10.62 10 .95 11.28 
-1595 3 18 1138.~60. 8313 343. 717 168. 874 o.57 8.56 9. 75 10.95 

•· l 703 10 6 1077402.9680 180.665 6. 852 0.92 12.30 14.05 15.80 /i -1591 l 4 1139S48. 7381 271.498 169. 984 0.04 7.00* 7 .13 

~J.75S 7 27 1078790.9271 108.010 7 .492 0.13 12.24 12.94 13 .64 
•a 1591 12 .. 1140302.8545 260.239 11'7.50J 0.23 8.53 9.50 J0.47 

-175':- 9 18 1081034. 7375 159.807 178.100 o. 74 5.62<1' 6.18 7.30 l 
-1589 • 9 ll40E34.841Y 62.559 0.011 0.28 0.53 9 .61 10.69 

-1 752 3 14 1081212.9526 339.060 7.174 0.48 12.78 13.93 15.07 
-1588 10 23 1141337.0018 197.423 169. 2 39 0.76 13.99 15.26 16. 54 

-1751) 7 18 1082C68.9062 99.091 172-141 0.03 12.26 12.61 12.96 
~15~5 3 20 1142222.8109 353. 003 12:. 05i 0.22 10.01 10.87 1 l. .67 

-1743 3 5 1084490. tl806 330.078 171-737 0.90 9.83 11.46 f3.08 
-1584 8 10 1142724.1125 123.414 168. 75(, 0.61 17 .55 18.36 .. 18.90* 

-1740 12 21 1085678.0669 256.645 1 71. 808 0.71 J 6. 29 17.03* ' 
-1583 7 " ll43C78. 7650 113. 001 177.116 0.86 6.18 7 .24 8.30 

~1737 5 26 1086763. 7217 48.010 9. 889 0.71 5.56 6.54 7.52 
-· 1 S80 5 ,o 1144112 ... 6604 53.660 l 72. 649 0.91 5 .13• 6.08 

-1736 10 9 \087~66.0490 182.217 170.519 o.a1 15.38 16.69 is.no ' 
--1570 3 18 1145=oo.8653 344.141 176.679 0.32 10.00 11.04 12.07 

-1 731 7 18 1089C08.7B2 99. 2 96 180. 039 0.45 5.51 6.42 7.34 
-1574 8 ,o 1146386.1159 132.834 12.121 0.34 17.61 18 .26 18.78* 

.. 1728 5 lb 1090C41. 646i 39,210 174. 744 0.35 5 .32* 5.70 

1 
~1573 l 15 1146534.0602 282. 526 169.743 o. 19 16.51 17.03* 

-1 724 8 28 1091 f/)6. 9114 139.957 358.218 0.19 11.18 12.02 12.87 
-1512 • 30 11tt1r:bs.·nn 83.555 358.S6B 0.60 ll.79 l.3.36 14-o'92 

~ l 77.0 6 lb !092S94. 7827 68. 908 0.630 0.25 7.45 8. 35 9 .25 
-1571 " 19 1147420.1153 72.968 7. 1 ?5 0.43 18.24 19.05* 

-1 71 7 • lb 1094028.9562 10.314 356. 984 0.23 13. 91 14.69 15.48 
~·1565 8 11 ll49t64.1027 123.786 176.637 0.15 17.39 17.85 18.31 

-1716 9 28 1094559. 7169 1 70. 880 185.611 0.02 5 .80* 5.94 
-1561 5 JO 1151C51.S717 53. 3 82 1 79. 754 0.66 13.66 15.14 16.63 

-1713 1 29 )095594.0371 109.930 179.384 O. l 3 15. 75 16.33 16 .91 ' -·1561 11 24 1151229.8293 229. 349 5. 227 o.80 7.76 9.04 10 .32 

·· 1712 l 22 1095770. 8440 288.100 7. 323 0.62 8.43 9. 78 ll.13 1< ul557 9 11 l152cl6.1:1562 154. 297 3.547 a.ea 8.43 9.90 11.37 

··1710 5 27 1096!26.C,377 49.614 173. 846 o. 33 12.87 14.01 15.16 
-1551 11 3 11~4862. 0143 208.660 176.935 0.01 15.26 15 .45 15.64 

-1709 11 10 1097158.9733 214.182 6.647 0.73 12 .62 14. 37 16.12 
-1?46 2 15 ll5h420.9041 )13. 658 4.-926 o.&1 10.ea 12 .51 14.21 

-1 705 8 29 1098546.9396 140. 363 6. 060 0.68 ll.81 13.lb 14.51 
~l5 1tl 4 20 1158316.7897 15. 2 89 166. 5~0 0.01 8.14 8 .56 8.98 

~1703 l 12 1099C4B. 7910 2 78. 823 171-549 o. 82 6.99* 0.01 9 .14 
--1536 1 26 1160(58. 8761 2CJ3.352 )76.930 0.06 10-14 10. 75 11.36 

-1702 • 27 1099580.0607 79.349 359. 793 0.43 16.69 17.66 18.62 
-1535 7 11 1160590.6659 93.919 5. 485 0.11 4 .90* 5.78 

r 1699 10 20 1100190.7544 193.094 177.691 0.10 6.17* 6.77 7.87 
r 1534 11 25 1161 (93.0938 231.075 169. 242 0.23 l 7 .o 2 1 7. 26• 

=1698 4 lb 1100~68. 8752 10.614 4.904 0.97 10.07 p.52 12.98 
-1532 5 9 1161624.0936 34.456 Q.904 0.9fl 17.52 18.43 18.60* 

-169:S l 22 uo2110. 8430 288.475 15 • 188 0.2,'.) 8.83 9 .. 64 10 .45 
-1531 • 29 llbl S78.8211 24. 452 9. 616 0.60 8.36 9 .. 44 10 .52 

-1691 5 27 ll03566.8476 49.904 181.759 0.13 9.86 10 .54 11 .22 
··1530 9 12 1162480.1365 15.6.023 167 • 6{)3 o.s; 11.86 18 .44* 

··1689 4 7 1104246. 7995 1.768 169. 642 0.54 7.56 a. 11 9.98 
~1529 9 2 1102834. 7908 145 .• 467 175.768 0.43 6.99 7.93 B.86 

-1608 3 2b 1104601.0345 351.196 177.949 o. 86 15.70 16.92 1 7 .90* 
-1524 12 4 ll04i54.9066 240. 665 13.012 0.24 10.6 l 11.84 13.06 

-1682 11 11 1107C22. 0581 215.727 170.378 0.84 is.so 17 .11 17.47* 
r•l522 • 20 1165256.8192 15. 7 07 174. 402 0.84 fl.27 9.54 10.1:10 

-·1677 2 23 1108587.0472 320. 4 71 358.240 0.40 16.28 17.14 l 7 .42>t 
f 1518 8 2 llo6E21.8220 115. 293 356. 761 0.01 8.53 9.11 9.69 

-1677 0 20 1108764.6681 131.392 178. 357 0.37 5 .20• 5.55 
-1517 7 22 116 7175. !_i45 7 104.4&1 4. 7 33 o.s1 12.25 13 .85 15.45 

-1668 q 8 1112072.1242 151.519 13-621 0.11 17.97 18 .41 18.51• 
-1511 q 12 1169420.1458 156.415 175.470 0.03 18. 3~ 18.43* 

~1665 7 8 1113104.9054 89. 809 b. 5 91 0.16 11.20 12 .10 13.01 
-1510 q 2 llf,C,174.8013 145.855 183.630, 0.32 7.14 8 .02 S.91 

-1661 4 ,7 u144q3. 7570 21.035 u~ 6B3 0.43 6.37 7 .37 8.37 
-1507 1 l 11 70 E07. 8023 84.654 177.164 a. 91 6.99 8.43 9.88 
-1507 12 26 11 70S85. S226 262. 920 5. 156 0.36 ll.57 12.82 14.07 

• 



60 Part I: Solar Eclip~~ Jerusalem: -1503 - -1170 61 

CY CM CD JON L p PMA TB TM TE CY CM CD JON L p PMA T8 TM TE 

=1355 10 27 1226443. 7558 2 02. 612 1. 547 0.73 6. 33* 6.72 7.90 -1503 10 13 ll 72~72.9214 187.505 3.084 0.47 10.92 1.2.22 13 .52 
-1354 10 )6 1226197.?978 1 •n. 213 a. 830 n.01 7.42 7.92. 8.42 -1498 12 17 11 74263 • 8146 £:53.478, 169. 20l. 0.23 8.04 8.90 9. 75 
-1351 8 15 1227831. S780 129. 630 1. 928 0.62 13.30 14.52 1 5. 75 -1497 " 6 ll 74tlf.l.0538 242. 2 68 17S.870 0.14 16.48 17 .14* 
-1350 12 30 1228333. 8106 267.684 166.949 0.12 8.29 8.87 9.44 ~1492 3 19 1176182. 7823 345.648 3. 075 o.n4 7 .9 5 8.36 8.76 
-1348 6 13 122aeo4.9B<J9 69. 046 356.121 0.13 15 • .0 l 15. 73 16.45 ~1490 7 23 ll 77CJ9. C258 105. 980 168.481 0.01 16. 71 16.86 17.00 

~ -1344 4 2 1230251. E905 D.340 1.317 0.44 11,14 12 .40 13.66 -1489 7 12 11 77393. 0860 95.169 176.372 0.54 17.05 17.98 18.91 
~-1339 1 8 1231 C,95. 8831 277.440 10.667 0.88 9.67 11.14 12.6fl ~-1465 5 I 1178181.9799 26.379 181.473 0.35 14.27 15. 33 16.38 
-1337 5 14 1232851.9606 39.854 178.320" 0.91 13. 33 14.62 15.91 -~1484 lQ 13 1179212.9070 187. 871 10.958 0.26 10.91 11.87 12.83 
-1335 3 '4 1233531.7811 351.394 165. 942 0.02 7.90 8. 15 8.40 -1482 2 " 11 791:14.8530 32 s. 835 175.680 0.34 9.14 10 .35 11.56 
~ 1334 3 13 1233 885. 9199 340.639 173.973 o.aa 11.32 13.12 14.93 -1478 II 1U31380.0286 65. 719 358. 265 0.45 15.81 16. 70 1 7 .59 ' 174.748 o.57 0.22 9.38 10.54 

6 
-1331 12 30 1235273.8403 268.106 ~-1477 6 I 1181134.7519 55. 703 6.970 0.96 6.44 7-.44 8.44 ti -1329 6 l', 1235€04. 6327 69. 096 3. 826 0.08 4.98* 5.09 -1475 10 4 1102~9'.).8672 178.525 175.067 0,75 9.21 10 .46 11. 70 
-1327 10 17 1236f60.9755 192.850 l 72. 779 0.83 12.77 14.25 15.74 -1474 3 30 1182168. 0658 356.178 2.327 0.65 16.65 17,72 1 7. 98* 
-1314 a 26 1241357.0556 140. 5 72 9.299 o.55 15.84 16.88 17.92 --1469 1 6 11€4510.9374 274.071 12.757 0.25 11. 76 12 .99 14.22 
-1311 6 24 12 1t2:'.!89. 1B65 79.543 3. 005 o. 71 12. 11 13.59 15 .07 -1468 5 ,, llB5C12. 7443 46.980 171.818 0.74 6.25 7.24 8 .24 
-1308 10 17 1243t0{). 7766 193.031 180. 659 0.12 6.39 7 .42 8.44 -1463 8 23 1186':31.8275 136.557 2. 983 0.82 7.13 8. 73 10. 34 
-1307 4 13 1243778.6724 1 o. 723 7. 985 0.57 5. 77* 6.40 L•l461 12 28 1167188.7328 264.567 176.699 0.24 1.00• 7.24 
-1305 • 17 1244c34; 8979 131. 375 173.679 o. 31 10. 75 12 .01 13.28 -1459 6 ll 1188320.0593 66.140 6. 084 0.41 16. 78 17. 58 18. 37 
~1304 2 10 1244 Ell. 9129 309. 959 2.000 o.13 12. 26 12.94 13 .62 -1456 10 4 118953().8562 178.893 182.943 0.1s B.86 9 .54 10 .22 
c0}.304 8 5 1244 ':dB. 9544 120.417 181 • 429 0.19 12.37 13 .41 14.45 ·-1453 8 3 1190561.6807 116.364 175.046 0.69 5 .03* 5.87 
- J.31) 1 11 zq 1?46199. 7714 236.189 1.440 0.42 6.80* 1.11 8. 15 ~ 1452 I 28 ll'm741.5740 2 96. 044 4. 591t o. 78 13.53 14.81 16.09 
·· 130,) 11 17 1246553.d457 224. 777 a. 750 o.56 8.16 9.55 10.95 -l450 6 2 1191598.0516 57.392 l 70. 956 0.11 17 .• 07 17.61 18.16 
-1297 9 17 1247:"187. 9939 162. 293 ~o.a10 0.04 14.46 14.82 15. 18 •-i449 11 15 1192129.0235 221.119 3. 055 0.09 15.66 16.17 16 .68 
-1295 1 31 1248C89. 13834 300.805 166. 298 0.33 10.28 11. 37 12,46 -1445 9 3 119}517.1356 147.396 2. 5 72 0.10 18.30 18.57* 
-12H'J 4 24 1250?63. 9466 21-150 7.124 o.08 J.3.13 13.79 14.46 -1444 " ,2 1193871.1555 136. 273 10. 099 D.37 18. 3 3 18.74* 
- 1285 2 10 1251151.9479 .H0.373 9.843 0.49 l.2.44 13.55 14,66 -1443 1 18 1194(19. 8652 2 66. 7'i6 168.801 0.61 9.05 10 .60 12.14 
-1283 6 15 1252t07.8984 71.134 t 75. 707 0.62 10.'H 12 .25 13.60 -1442 1 7 1194374.0670 2 75. 641 176.548 o.35 )6.51 1 7 .OO* 
-1280 4 14 1253641. 7571 12.206 171•676 0.81 6.18 7.47 e.76 -1440 11 5 1195406.g531 211. 658 167.056 0.38 12.70 13.78 14 • 87 
~ 1276 I 125502'}. g149 301.216 174.129 0,;3 11.23 12. 55 13.86 ··1437 4 10 1196292.8626 6. 572 9. 044 o.so 9.43 JO• 71 11.98 
-1213 II 19 1256417.0414 226.435 l 72. 704 0.65 15.42 16.61 17. 32* -1435 ' 13 1197140'.9872 121.010 174.485 0.94 13.b3 1 5 .01 16 .38 
-127 2 5 15 l2?659S.0502 42. 095 357.911 0.4-7 -16. 55 !7,52 16 .so -1431 6 , 1196537.8429 57.573 178. 818 0.67 a.10 10 .20 11.10 
-\264 6 15 125g54J.9175 71.530 183.503 o.u 12.04 12. 78 13.53 -1430 11 15 ll 9'ilC69.0263 221. 505 10. 898 0.12 14.88. 16.00 17.tl 
~1.C:61 4 14 J 260581.0792 ll. 933 178.798 0.15 17 .08 18.14 18.24* ··1428 3 ?I 1199570. 7853 357.691 173.737 0.71 7. 10 8.31 9 .52 
-1261 10 9 1260i58. 7008 184.403 0.4% 0.39 6 .03* 6.44 -1423 7 3 1201 lj9,). 6855 87. 088 4. 462 o.sa 4.89* 5.56 6.34 
r 1260 9 27 \261113.0369 173.386 a. 3g5 a.as 14.99 16.27 17.56 -1421 11 6 1202 346. 9789 212. 07Q 1 74. 882 0.32 13.28 14.24 15 .20 
-1257 7 27 1262145.8732 111-183 0.819 0.84 9.32 10 .84 12.37 ~1420 5 I 1202 523 • 8909 27. 502 359. 746 0.45 11.10 12.53 13.97 
-1£51 9 10 1264390. 8476 163.974 112.500 0.04 9.54 9.98 10 .42 ~141 7 3 I 1203558.0741 128.247 355.388 0.06 17.36 17.53* 
-1250 3 14 1264567.9214 342.227 0.452 o.30 12.46 13.37 14.29 -1416 8 13 1204C88.6819 127.164 1a2.24g 0.1a 5.14* 5.58 
-1250 s 7 1204144. e5rn 152. 756 179.943 Q.76 8.04 9. 70 rl.31 ~·J.415 2 7 1204266.9128 306.942 11. 884 0.25 J 0.91 12.12 13 .33 
-1247 12 31 1265S55. 7814 269. 646 1 • 220 0.01 7 .. l 2 7.35 7.58 -1414 6 24 1204 768. 6624 78. 2135 169.255 0.29 4.92* s.01 5.61 
-1246 12 20 126631)9.9045 258. 3 61 a. 110 0.94 1"0.07 11.88 13.10 ··1413 6 13 1205123.1268 61.990 177.931 0.38 18.39 19.0l* 
-1237 12 11 1.269587. 7590 248.854 172.699 o.43 6.g2• 7,15 8.06 -1413 12 7 1205299. 7610 243.579 3. 056 o. 57 t,. 87• '7.09 8.03 
-1235 5 26 1270119.7476 52.304 4. 345 0.54 6.22 7 .29 8. 37 -1410 4 JI 1206156.0869 a. 199 172. 9 52 0.27 17.63 18.18* 
~-123 4 5 J 5 12 7C 473. 7883 41.654 12. 3 72 O.Ob 7.54 7.99 8.43 -1409 9 25 1206687. 7695 169. 2 95 1. 9:18 o.aa 5.78* 6.98 a.21 
-1231 3 14 1271507.9573 342. 647 a. 203 0.29 13.10 13.98 14.85 ··1405 7 14 1208(76.0035 97.627 3.732 0.89 14.53 15.72 16.91 
-122g 7 18 1272363.8552 102. 678 173.355 o. 14 9.67 10.38 11.00 -1398 3 I 1210497.%30 328.519 3. 3 04 0.!:19 13.24 14 .56 15.88 
= 1222 3 5 1274785.';337 333.683 172. 810 o.a1 12 .o 3 13.42 14 .81 ··1394 12 7 1212239. 7754 243. g71 10. 900 0.28 6.88* 7.59 8.33 ' - -121 7 6 }276105.0147 62.679 3. 423 0.62 15.30 16.59 1 7 .87 ' 6 -~ 1391 4 11 1213(96.0201 8.510 180.855 o. 43 15.46 16. 35 17.23 
-1210 7 18 12 79303. 851 7 103. 054 181.232 0.61 8.67 10.02 11. 37 -1390 9 24 1213t27.l.213 169. 036 9. J.15 o.74 17.38 18.23• 
«1207 5 16 1280336.9Qgo 43.169 176.162 o.74 11.01 12.83 14 .59 -1389 2 20 1213775.8554 31g.407 167.729 o.36 9.12 10 ,42 L:i.. 72 
~ 1207 11 10 1280514. 7817 217.937 0.383 o•.34 6.71 7.58 8.45 -~ J.38 8 2 9 1214130.0252 308.478 175.621 o. 89 15.19 16.48 17. 26• 
-1206 10 30 128086Y.0579 206. 743 8.079 ·0.96 15.77 11.02 17.61* -131:16 12 8 1215163.0701 245.344 167.050 0.30 16.59 1 7. 11* 
.. 1203 a 28 l281S01.864.7 143.417 359. 273 0.47 9,06 10 .jQ 11.54 -1385 11 28 1215517.7273 234.538 174.878 0.41 6. 78* 7.23 
-1197 10 21 1284146.8430 197.1 72 1 71. g77 0.17 8 .92 9 .BO 10.67 ,. 1383 5 12 1216C48.7426 .37.871 6.456 o.n 6.25 7 .21 8.29 
-1196 4 15 1284323.8879 13. 911 358. 2 53 0.05 12.03 12.42 12. 82 ~ 1381 9 15 1216S04. S488 159.652 1 73.276 0.1a 12.02 13.51 15.00 
-1196 10 9 1284500. 8203 185. 743 179.160 0.86 7 .o 3 8.46 9.90 -1377 7 5 1218293. 7062 88. 896 176. 308 a.as 4.Bg* 5 .al 6.83 
-1191 1 21 1286C65. 9353 291.606 a. 261 o. 87 11. 70 13.27 14 .as -1374 5 3 1219!26. t:923 29.088 171.313 o. 92 5.48* 5.98 6.92 
-1185 3 16 1288!ll.0754 344.558 180. 092 0.53 16.87 17.79 1 7. 7g* -136'} 3 5 1221246.6473 11 a. &97 2.445 0.01 5.05* 5.10 
-1134 8 28 1288€41.8681 143. 814 7. 111 0.31 9.40 10 .41 11.41 ·• 136!:I 7 '4 1221 fOl.J.212 108.416 10. g 17 0.23 18. 1 3 18. 73 19.04* 
.. 1182 1 12 1289 343 • 8162 282.252 172.4C6 0.96 7.35 a.10 10.05 ~1365- 5 23 1222t34.0386 48.267 5.578 0.26 16. 38 17. 13 17.89 
=1180 II 11 1290378.0104 219.640 164.356 0.02 15.50 15. 79 16 .09 -1361t 5 )2 1222S88.6430 38.153 14.370 0.09 5.34* 5.43 
-1177 4 lb 1291263.9196 14.321 6. 102 0.55 11.10 12.90 14.11 -1 ~62 9 )5 1223e44. 1010 159.787 181.124 o.64 5.62* 6 .35 
~1174 2 12 1292297.0628 313.513 0.068 0.64 16.47 17.32* .. l 361 3 12 1224C22.8232 13 g. 1 36 10.271 o. 68 7.73 9 .22 10.72 
~1170 5 27 129)861.8603 53.624 183.017 0.01 10.76 10.93 11.og ~13<_:;9 7 )5 ·1224S7a. 9959 99.426 175. 5 39 0.94 14.28 15.60 16.93 



62 Part I: Solar Eclipses Jem8'8lem: -1170 - -841 63 

. ,.f,. 
'C" # h • ·1, 

{l 
CY CM CD JuN l p PSA TB TM TE ,l CY CM CD JON l p PMA TB TM TE 

-1170 11 a l294C39. 7476 229.145 a. 029 o.32 ---0. 71* i.so -999 9 21 1356437.1176 169. 053 12. 134 o.47 17.42 18.21 18.23* 
·-1168 4 6 1294541.8998 5. 510 170.834 0.34 11.1a 12.2s 13.39 -990 9 12· 1359115.0645 15 9. 825, 176.441 o.os 16 .33 16. 72 17.12 
~·1163 7 8 1296460.81!26 93.976 o. 787 0.63 7.63 9.-12 10 .62 ... 9a9 3 9 1359E92,9852 339.106 5.478 0,45 13.95 15.18 16.40 
-1158 4 16 1298203. 7746 14. 574 13. 985 o.13. 7.23 7.80 8 .38 -989 9 2 1360C69. 7420 149.327 184. 629 Q.15 5 .94 6.4·6 6.97 
-11% a JO t299C59. at 79 135,095 119.4-46 (l.98 7,31 8,64 9 .91 -9136 12 26 1361280.9006 266. 260 5.964 0.43 10.68 ll.92 13.17 
-1153 6 16 1300092. 7452 74 .• 365 l 73. 478 0.65 5.81 6,89 7.97 -983 4 30 1362137,0715 29,789 174. 816 0.69 17.0l 17.89 16.53• 
-1152 12 l 13 00 C2 5. 0903 240. 355 7.q95 0.22 16.92 l 7. 16* -982 10 13 1362 cl,8.0257 191.002 3.956 0.29 15 .09 16.03 16.97 
-1145 7 19 1303 C46. 1018 104.493 o. 023 o.08 17.92 18 .33 18.74 -980 2 28 1363170-1748 3290 904 169 • .750 o.59 6.44* 1.12 9.04 
.. 1144 7 7 J.303400.1699 93.727 7.969 0.06 19.07 19. 10* -979 2 16 13 63 ~24. 8049 31 s. 861 111. 370 o. 07 7.74 8. 32 8.89 
-1143 11 22 l303SOZ.8642 230. 722 111. 824 o.s1 8.84 10.37 11.91 -978 8 2 l 364(5606662 119.135 s. 699 Q.48. 5.06* 5.51 
-1142 11 11 1304251:>. 826 7 219.198 178. 890 0.61 7.28 8.59 9.90 -977 12 17 1364558. 8421 256. 853 169. 986 (l.61 8.52 9. 74 10 .91 
-1137 2 23 1305621.9261 3240 249 7. 165 o. 78 11.60 13.04 14.49 -967 12 26 1368220.8046 266. 557 13.843 0,07 7 086 8.36 8.87 
-1135 6 28 1306c78.0327 84.807 1 72 • 650 o.54 15.95 16. 98 18.00 -964 4 30 1369C77.0757 30.182 182.658 Oo07 17 .47 17 .84 18.21 
-ll3\ 4 17 1308066. 1i680 16.160 177.885 0.88 13.51 14.98 16.45 -%1 2 27 J.370110.1108 329. 643 176.871 0.01 17060 17.56* 
... 1130 9 30 13Q8597.'Dl9 176.731 6.268 1.01 11.30 12.71 14.12 -960 8 12 1370f41.9645 129. 810 So 083 0.15 12.65 14.22 15.78 
-112s 2 14 1309C99.837B 315.105 111.545 0.94 8.21 9.10 11.19 -957 • 11 137lfl4.9962 69.406 359.499 0.10 14. St. 15 .. 15 16.94 
-1123 5 18 1311 Cl 9. 8429 45.646 3o 509 o. 84 9.06 10 .35 11.65 -956 5 :!l 1372029.6846 59.359 8,243 o.93 5.01* 5.74 6.58 
-1121 9 21 l311€75o8962 167.466 170.478 0.16 lloll 11.84 '2.57 -954 10 4 1372€.8507781 181-853 175. 989 o.s1 6.69 7 .63 B.57 
~1120 3 16 1312052.%15 345.661 358.364 o::n 13.96 15,00 lb .03 .. 950 7 23 1374273.8173 109. 803 177.330 n.11 7.06 8 060 10.14 
-1118 2 23 1312761.8077 324. 508 15 • 067 Oo2l 1.aa 8.64 9.39 -947 5 22 1375307.6959 50.654 173. 072 0.94 5.17* 6.04 6.93 
~1116 6 26 1313617. 7708 84.935 180.483 0.38 6. 76 7.65 8 a55 I •·946 11 '• 131se3a.1290 213.324 3. 834 0.11 6049* 7.26 
-1116 12 23 131j795_ 7757 262.690 7,904 Oo 75 6.99• 7. 33 8.61 -940 12 ~7, 1378(8400276 268. 2 32 1 71• BCD o. 10 15. ;1 l6o46 11.00• 
-uoe 7 29 1316 5700 7540 114. 848 60 522 0.55 5.55 6 .5a 7.61 -938 6 11 l378tt4. ':l949 69. 795 7.348 0.05 15.28 15.63 15.97 
P,1105 5 29 1317605.1494 56.055 2. 633 0.06 18.87 18.89* -935 4 10 '1379C48.8326 1 o. 796 3. 281 o.47 a.al 10.19 ll.57 
P> 1104 5 16 1317959. 6476 45.838 11 • 393 0.45 5.23t 5.69 -935 10 4 1379€25.8064 182. L 76 1830 BOO 0.19 7.49 8.15 8.81 
-1102 9 21 1318815.8313 167. 781 178.380 0.95 1.11 9.04 10 .37 -934 3 30 1380C02 • 8724 o. 016 11°183 o~ 13 9.91 lOo 73 11.55 
-1098 ·7 9 1320203.0793 95.446 179. 693 0.01 17.41 l 7 o 55 17068 -933 • t4 l38•150~o08b2 131.359 168. 920 0.48 16.93 l.7.85 18.77 
-1('190 8 9 1323156.0579 125. 504 5.919 0.96 15.90 17.04 18.19 .u 932 8 2 l380E'59ol002 120.402 176. 617 0.21 11.2; 17.98 18.72 
-11)89 12 25 1323t:50.a794 264.245 171,642 0.89 9.00 10. 89 12.78 - 931 I ,1 l 3t:il C36. 9801 299. 504 So 452 Q.96 13.67 14.88 16 .00 
-lOt:18 12 13 1324(12.8469 252. 775 178.762 o.19 8.17 9o07 9.98 ,_q29 6 2 1181693. 0055 61. 081 172.176 0.25 15.49 16.21 16 .93 
~,1083 3 27 1325577o8721 356. 244 s. 3 56 n. 88 9.9 3 11.37 12 .81 - 928 II 14 13132424.0670 224. 528 3.835 0.18 17.13 17. 35• 
~1011 5 20 13_21 e22. a1s4 41-402 175. 281 0.92 7.83 9 .32 1.0.so -ns 3 21 1383280.1136 350. 91'5 1750 6C;Q o. 36 6.10* 6 .. 13 6.99 
-1076 5 8 13281760 9297 36.812 183.446 0.01 13.43 13 .67 13.90 -922 1 18 13s4314. n94 290._2:27 169.665 -0. 79 11.56 13.05 14.55 
-107b 11 l 1328354.0363 210.183 6. 015 o.53 15. 31:1 16. 37 17.36 -919 11 5 13 85 701. ,;592 215. 018 167.832 o.48 12. 75 14.03 l 5 o 31 
P, 1074 3 1" 1328855. 8135 347.305 169. 973 0.71 7.86 9o 15 :t.0.44 - 91 7 4 21 l 38b234,l060 2 l. 2 50 2. 439 0.47 17.86 18.40* 
-1069 6 20 l330i75. 7582 76. 915 0.899 o. 22 6.93 7 .59 8.26 -912 1 Z8 .1387'i76.8499 299. 756 13. 357 0.36 8.64 9.86 11.oa 
r l0b7 10 23 1331 c31. 9859 200.776 170. 052 o. 91 13.43 14. 70 15.98 -910 6 2 1388E32.S867 6lo442 180. 059 o.5a 14.21 15.38 16.54 
-1064 3 27 1332 517. 7929 356.55b 13. 238 0.40 7.51 8,42 9,.33 -909 11 15 1389303.9354 224. 767 llo 705 o.56 11.60 12.96 14.31 
-1062 7 31 1333373. 7192 116.623 178.336 1).86 5.03* 5.97 6093 -907 3 ,1 1389666.0048 1,551 174.974 Oo6l 14.86 16 .10 1 7 .32 
~1061 l 25 1333551. 7645 295. 855 7.342 0.82 60881' 1.01 8 .38 -906 9 14 1390 397 • 8984 162.253 3. 754 0.96 9.56 ll..40 13.23 
~1059 5 30 1334408. 0982 57.788 174.391 o.a1 17.76 l8o 73 18.91* ~903 7 13 1391430.9243 100. 853 357. 051 0.24 11.98 12.96 13 .<n 
-1057 11 2 1335293 ... 9943 21 o. 520 13.897 Ool8 14 .15 14095 15076 -902 7 3 1391185 • b246 90. 7 31 !>0667 o.n1 4.90* 4088 
-~1054 8 31 1'33632bo6843 147.040 4.937 o. 41. 5.42* 5.83 -900 11 5 1392f:41.B7.61 215.328 1150113 o. 76 9.34 10.61 11.BB 
~1053 a 20 1336l81.0913 136.353 13.187 o. 08 17.33 17. 71 18~09 -89b 8 24 J394C29.6928 141-796 175.468 0.42 5 034+ 5.96 
-1051 6 30 l33n61.0661 87 • 3 82 -0 • 091 0.39 16 .13 17.,53 18.33 -895 6 13 1394383.8317 130. 895 183. 369 o. 31 7 .so 8.90 10.00 
~1048 10 23 1338=71. 8858 201. 055 177.957 o.54 9.40 10.69 11.99 -893 6 24 1395063.0338 Bl. 962 1700478 o.25 4.91* 5.11 
-1044 8 10 1339559.0445 127.316 177. 733 Ool9 15070 l6o32 16.93 -692 12 6 1395594.8037 246.963 3. 836 0.52 7.06 a. 19 9 .32 
-1043 2 4 1340117.0791 306. 784 El. 9q1 0.10 l?.01 11 .. 24* -885 l 29 1391640. 0534' 301.395 177. 268 0.63 16.10 11 .15 17.18• 
•-1040 11 Z3 13415240 7827 232. 641 60 008 0.96 6.76* 1o76 lj .84 -884 7 13 1398?70.9457 101.255 4. 905 o.ss 12.45 13.68 14 .91 
~ 1037 3 29 1342 :rn1 .1138 358.274 177.161 0.29 17.80 10.02• -880 5 1 1399 i58. 7160 31.427 8. 711 0.97 5.44• 6.44 7.52 
-1036 9 10 l 342'il2. 0071 157. 936 4. 559 0.65 14006 15.36 16.66 - 879 9 15 1400261-0079 163.BOb lb7. 566 0.22 14.90 15 .11 16.63 ✓ 

"'1034 I 26 ,1343414.8531 297.390 171.012 o.a4 8024 10.09 11.95 -878 9 4 1400614- 9966 152.612 174. 990 0.10 13.58 14.98 16.38 
~1032 6 l0 1344300.7912 87.495 7.909 0.39 6.83 7.83 8.82 ~677 3 1 1400793.0107 332. 120 4.289 0.71 14. 77 15.82 16.88 
-1029 4 29 1345333. 7868 27. 731 2o 993 0.26 7o93 8.73 9.54 -&70 4 II 1403391-0055 12.164 182.019 0.23 15.21 15. 97 16.74 
-1023 6 21 1347578o6535 78.601 172.615 0068 4.92* 5.63 -868 2 20 140407D. 9665 323.031 1680 733 0.16 13. 71 14.44 15.17 
-~1020 4 19 1348Hl. 7523 18.940 167.786 0.30 6.70 7.47 8 .24 r 865 12 8 1405458.0496 248. 669 167.823 0.43 15. 96 16.91 11 oOB• 
-1014 7 11 1350S86.0198 97.986 7 .116 0.58 16.96 17 .92 18.89 -863 5 23 l405'i89.9061 52.439 359. 696 0.65 11. 10 12086 14.62 
-1013 11 25 13513'38.1020 234.417 170. 017 Oo02 17 .25 17.22* -858 3 1 1407132. 8356 3320330 12.101 0.44 8.30 9.55 10.79 
~1011 5 9 1351 'il 9. 0S83 38.160 2. 131 0.89 17.39 18.35 18.bb* -856 7 4 1406~8S.S94S 92. 7B2 11'1.550 o.64 10.26 11.86 13.4b 
-1010 4 29 1352273. 7479 28.077 100883 o. 73 6.39 7.33 8.28 -855. 12 ~17 1409120.0495 258. 432 11 • 698 o. 2-'i 15.98 16 .67 17 .02• 
-1008 9 I 1353129. 7200 148. 910 176.806 0.65 5.45* 5o92 6 .az -853 5 3 14-09l2lo8672 32.973 172. 556 0.41 9.70 11.05 12.41 
-1007 2 26 1353 307. 6922 328.403 6.079 o.os 6.46* 6.47 -852 JO 16 1410153.8806 195.324 3.103 a. 63 8.92 10 .59 12 .26 
~1004 6 20 1354517.9931 78. 3 54 1 79. 776 0.50 14.28 15. 58 }6.88 ~846 12 8 1412397.9970 249.008 175.690 o.13 14.60 15.23 15 087 
-lN'l 4 20 1355551. 7549 l9o326 175. 640 0.43 6.74 7.58 8 .43 - 841 9 15 1414139.7998 163. 366 182.077 o.55 6.73 7.87 9.02 

I 

I . 



64 Part I: Solar Eclipses Jerusa'lem: -837 - -480 65 

CY CM CD JON L p PMA TB TM TE CV c~ CIJ JON L p PM/!,, TB TM TE 

- 83 7 l 8 1415350.8710 280.442 3. 655 o.oa 10.25 10.91 11.sa ~660 c 27 1480171 .0122 87.676 3. 346 0.83 14". 90 16.23 17 .57 
-831 3 2 1417596.1)176 333.928 176. 052 0.94 15 .o 3 16 .28 17.54 .f'659 11 11 148003.0771 223.075 165.113 o.13 17.1)0 17-37* 
-830 8 15 1418126.9312 133.184 2. 971:1 0.96 11.43 12. 85 14.26 -656 4 15 148).553.8429 11. 946 7. 244 0.91 9.01 10 .24 11 .4 7 
-829 12 30 14le628. 7121 271.033 167.732 0.03 7.39 7. 70 a.no - 650 6 7 1'~83 602. 8816 68. 093 1 75. 994 o. 61 9.69 11.51 13.32 
- 825 10 13 1420(16.9803 l %. 879 166. 8 76 0.20 13.95 14.92 15 .89 -649 I! 21 1484335. 0033 232.767 9.002 0.89 14.09 15 .49 16.88 
-824 10 6 1420~70.9561 185. 480 174. oes a.at 11.89 13.54 15.18 -647 4 6 14a4c30. a4a1 9.126 171.949 o. 77 9.15 10 .45 11. 75 
-823 4 2 1420548.9865 4-081 2. 435 0.84 14.14 15.33 16.53 .. 645 s u 14:JS 722 .1320 158.155 7. 740 0.11 17.70 18 .40* 
- 819 7 15 1422113. 8346 103.326 11:14.499 0.04 8.82 9. 25 9.69 -61t0 11 JI l't8Hl2. 8499 223.228 l 72. 964 0.64 8 .49 9 .87 11.25 
- 81 ij l 8 1422290. 7836 280.738 11. 543 0.59 6.98* 7. 79 8.84 -036 0 29 1489000.1007 149.045 172.151 0.12 16.9 2 1 7. 78 18 .55* 
~ 816 5 B 1423146.9220 43.542 l 79. 537 0.68 11.ao 13.22 14.64 ~ 635 8 Ja l499351t. 7967 138.673 180. 458 o.a3· 6. 85 8.oo 9 .16 
-310 12 30 1425568.7393 271. 384 175.600 0.51 7.00* 7.48 ~634 2 12 1489531. 3583 317.204 8. 717 0.92 8.71 10.45 12.18 
-800 6 13 l426C99.8315 73.011 5. 116 0.74 8 .al 9.41 10.82 -632 6 17 l't90~88.1506 78. 487 175.092 0.33 18.'H, 19.08* 
·804 4 2 1427488. 7551 4.249 10.273 0.80 &.21 7. 37 8.54 -610 4 17 14qa3o2.12135 20.011 179. 055 o.o9 18. 31 18.38* 
r• 802 8 & l42tl344. 8219 124.506 l75. 4.lt2 -0 .. 36 7.76 8.'38 9.99 -609 9 30 1498892.8332 180.099 7.164 0.46 8.13 9 .21 10 .28 
- 799 6 4 'l.429377. 72].8 64.1,82 169. 9C5 0.28 5.68 6.40 1.12 -607 2 13 l.499395.0057 318.785 172.527 o.55 14.65 15.83 17 .01 
.. 7,9a ii 18 1429S09.8935 228.817 2. 8<;6 0.23 9.89 11.(4 12.39 -606 7 30 1499S26. 8595 119.206 o. 994 0.82 8.34 10. 12 11.89 
.. 797 11 7 '1430263. 8563 217.302 9. 958 0.30 8.69 9 .93 ll. 18 -602 5 18 1501314.7888 49.327 1t. 717 0.12 7.54 8 .58 9 .62 
-790 6 ?'t 1432f.85.1171 83.433 4.261 0.92 17.93 18.89 19.10• -596 7 'J 150355d.6970 99.363 173. 315 fJ.54 4.91* 5. 36 6.29 
-787 10 17 1433£95. 8284 196.483 181.471 0.38 7.68 a.10 9.71 -595 6 28 1503512.89_25 68. 783 181.650 0.48 10.13 11.,:.,3 13. 1 3 
-784 8 )6 l434S30.!405 135.205 174.885 D.33 18.08 18.75 18 • 75* -595 12 2l 1504 C91. 0692 266.374 8. 948 0.31 16.48 11.00• 
-783 2 9 1435106.9031 313.442 2.925 0.2a 11.56 12. 60 13.64 -593 5 9 1504592. 7964 40. 6 05 169. 531 0.26 7 .91 8 .68 9.45 
-7l1 4 4 1437351 • 9146 5. tHl 174.118 "O. 70 11.29 12.96 14.63 -587 7 29 1506e66.l6132 118. 918 8.077 0.28 18.69 ld.95* 
- 776 3 23 1437705. S886 ~55.019 182.039 0.12 14.95 15. 65 16. 35 -586 12 l', 1507::6lJ.1027 256.842 172.8<;3 0.75 9.96 11. 72 13.49 
-776 9 16 1437882.9621 165.753 l. 743 0.21 F-82 13.74 14.65 - ~84 5 28 1507S00.098!) 5 9. 7 56 3. 817 0.87 17.61 18.49 18 .93• 
·-774 I !l 1438384. e305 304.215 167.201 0.40 8.37 9. 50 10 .64 -SID 5 13 1503254.7739 49.703 12.575 o. 13 7.19 7. 72 8. 25 
-771 11 19 1439772.985] 230.369 166. 629 0.26 13.97 15 • 12 16.28 ., 531 9 21 l509ltll.8264 1 71.277 l 79. 247 t). 90 1.11 13.92 10.13 
-770 11 8' 1440126. 9648 218. 871 173. 7-43 0.61J 12.31 13.92 15.54 - 5;)0 lo 1509.287. 7795 349.477 7.169 0.68 6.80 8.09 9.37 
-769 5 5 1440:04. 9103 35.556 o. 015 0.64 11.62 12.98 14.. 34 -sra 7 LO 1510143.13148 l. 09. 873 172.571 0.43 13.87 15 .oa 16 .28 
-765 8 17 1441 E69.1l't4 135.168 182.502 0.29 5. 25* 5.60 6.39 -.577 l l', 1510321. 9800 208.454 o. 868 0.14 1-'+. 58 15.21 15.84 
- 764 2 10 1442046.8514 313.769 10. 817 0.83 8.81 10.16 ll-52 ... 574 5 9 J.511532.7329 40. 934 177.407 0.28 6.21 6 .93 7.65 
-1b2 6 )5 1442902.8392 74.807 176. 933 0.91 8. 5 2 9 .89 11.27 - 570 2. " t512;20.0121 329. 741 1 79. 937 0.47 lf,. 71 17.55 17.56* 
- 757 9 17 1444822.8916 166. 062 9.637 0.10 10.62'. 11.31 12.00 - 560 I 5 1513599.9036 279.073 164.969 o. 10 11.44 12.16 12.89 
- 755 I 31 1445'.::24.8238 304. 589 1 75. 060 0.34 d.08 9.04 10.00 ., 563 ' 7 151551•1.SlllO 10.351 358.514 0.57 14.27 15.60 16 .94 
- 754 7 16 1445E55.6989 104. 405 2.657 o. 51 4. 94* 5.58 6.44 - 5? e l l', 1517261.7625 288.618 8.726 0.89 6.93* 1.01 8 .30 
-748 s 7 14481')•). 7897 156.826 173.980 0.10 7.29 7.85 8.41 ~5S6 5 )9 1518110.0316 51. 353 176.551 0.94 15.79 lo .91 l.8.03 
-744 6 25 1449-488.1469 85.265 176.079 o.39 18.64 19.10* 4 555 11 l 1518t48.S262 21 ,. 469 6. 820 0."77 11. 1~ 12.58 J.4.01 
-744 12 20 1449C65.9099 262.377 2.760 0.04 11.J.38 12.50 13.11 - 55 3 1.8 1 ~19150 •. S448 351.054 111. 022 0.24 12.90 13.92 l't.94 
-741 12 9 1450019. 8769 250.8B't 9.ti53 o.69 8. 1:19 10.11 l.2.53 - 55 2 & 31 1519682.74!16 151.287 359.246 0.41 5.53 6.53 7.52 
"7.3b 7 26 1452 441.. 0000 114. 963 l. 949 0.68 14.16 15.44 16.73 - 551 8 20 15 2006. 7487 140.223 6. 8C3 0.35 5.34 6.24 7 .14 
-732 5 15 1453 829. 9042 46.063 6. 938 0.21 11.04 12 .09 13 .14 - 5 1t8 6 19 1521 C70. 7212 80.624 2. n59 o. 26 5.94 6.55 7.16 
-no 9 18 t454fd6.1237 167.740 173. 655 0.45 17.55 18. 25 * ~~Jt6 10 23 1s21i;;26.aso2 204.082 170.870 0.46 10.02 J.1.13 12.24 
-729 l 14 1454€62.8918 345.796 1.491 0.31 11.34 12.37 13 .39 -541 3 27 l 5228!Z. 7728 a. 1 74 14. 295 n.22 7 .06 7. 76 8.47 
-723 5 6 1.457107. 7605 37.196 l 71. 645 0.64 (,. 37 7 .54 8. 71 -~41 7 :n l 523 668. 7905 120.35~ 179.3Cjl 0.91 6.49 1.11 9 .06 
- 722 4 25 1457461.t:1161 26.519 179.653 0.11 8.67 9.41 10.15 ~. ~30 11 I 1525583.9579 213.884 14.636 o. 10 13. 12 1 3. 75 J.4.37 
--720 3 4 1458-141). 8469 336.780 166. 004 0.09 9 .61 10.21 10.Bl .. 533 8 " 1526n2.osoa 150.982 6. 2 9S 0.87 15.48 16. 73 17.98 
-717 12 '2 1459 52d. 9964 263.916 166. 455 0.09 14.80 15. 48 16 .17 - 531 1 15 1527124. 9315 290.232 1 72. 591 0.83 11.46 13.25 J.5 .n4 
-716 1' 11 l459E82.9982 252.462 173. 640 0.59 14.06 15. 50 16.92 -'530 6 ,o 152H56.0360 91. 087 1.221 0.67 15.65 16.64 17.63 
~713 10 10 l460Sl6.9843 189. 582 165. 323 O'. 10 14 .. 35 14.90 15.45 a 529 0 2IJ 1526Cl0.6768 80.962 9. 955 0.63 4.91* S .20 6.00 
-710 3 14 1461 eo2. ao8 l 346.163 9. 3 50 0.12 9.67 10.93 12.19 -527 10 23 1528866. S016 204.489 178.7C9 0.25 10. 32 11.23 12.14 
-708 7 J 7 l46.?,t5a .. 7768 106.289 174-. 512 0.44 6.65 7.58 8. 5() -52b ' )8 1529043.6602 21 .. 154 4. 994 0.18 5 .. 60* 5.89 
~ 704 5 5 1464(47.0856 36.933 178 .. 774 0.63 17.36 18.38 18.64* ~ 52 3 2 15 1530(78.0264 321.401 o. 074 0.62 15.47 16.46 17 .44* 
-703 10 19 1464578. 9339 199. 211 9. 096 0.69 11.30 \2.85 14.40 ·~ 52. 0 6 JO l 531288. 6208 12.176 174.799 0.02 4.96* 4.95 
- 70 l 3 5 1465C80.861l 337.175 173.847 0.69 9.44 10. 77 12.10 - 519 5 ::o 153H.42.9240 61. 765 183. 323 0.13 12.24 13.14 14.04 
... 699 8 5 1465%6.1232 125.801 9. 178 o. 75 17.64 18 .49 18 .87* ~516 3 23 153206.0480 l.802 l 78. 229 0.86 16.07 1 7 .10 1s.oa• 
-694 10 10 1467e56.8029 189.783 173.205 0.14 7.76 &.43 9.10 ~ 508 4 2l 1535 as. ~487 3 \ • 613 4.1 71 0.51 12. 73 \_4.10 15.47 
-690 7 28 1469244.1004 ll6. 876 173. 822 0.67 17.13 17 .96 18.79 - 506 9 l 1516-485.1585 152.527 110.102 0.22 18.30 18.49* 
-689 I 22 14694?.l.6966 295.627 2. 269 0.01 11.75 12 .48 13.22 ~ 504 2 16 15)7(17.7586 321. 518 7. 893 0.15 6. 56* 7.17 8.41 
-689 7 1" 1469~98. 8112 106. 704 182.350 0.41 7.66 8.64 9.62 -502 6 11 1537£73.9160 82.599 173.943 0.29 11.85 13000 14.15 
-688 l 11 1469775.8868 284.292 9. 5 54 o. 82 9.38 11.29 11.20 -501 12 4 1538-405.0438 24 7. 130 6.789 o.88 15 .69 16. 75 17 .10* 
• 686 11 10 1470809. 7765 221.312 l. 105 0.42 6.68 7.55 8.42 -4"9 4 19 1?38SQ6.8446 22. 739 168. 892 0.04 9.73 10 .16 lrJ .60 
~632 8 2U 1 1t72196.9376 147.063 0.235 0.35 11.68 12.92 1 4.16 .4qz 11 24 1541C82.9960 237.695 170. 756 o.aa 13.94 15.20 16.46 
-678 6 17 1.'t73585. 7366 77.246 4. 231 0.67 5.67 6. 72 1.11 -4iH 4 29 1542568. 7010 31. 764 11. 995 o. 61 5.4-4* 6. 10 6.94 
=663 8 18 1419136.7803 147.298 8. 132 o. 12 7 .07 7 .60 8.14 ':'4137 9 l 1543 424 • 7460 152.506 177.736 0.73 5.51* 6. 50 7 .56 
-661 l 12 14 79639.0209 285.872 173.354 0.94 14.96 16 .27 17.05* -4~!) 4 19 1545E46.6819 22.961 l 76. 779 o. If 5.58* 5.69 6.12 



66 Part I: Solar Ecli~e.~ 
·Jeru~lem: ::479 - -131 67 

CV CM co JON L p PSA TO TM TE 
CV CM co JON L p PMA TB TM TE 

-296 5 24 1613(87.7815 57.877 172. 243 0.45 6.81 7.93 9.Q6 
-479 10 2 15 46 371. 9'773 l83.1'C9 s. 252 0.62 13-65 15.U 16.56 .. 295 5 13 lbl3442.0l44 47.387 180. 658 0.45 15.25 16. 31. 11.36 
-477 2 17 1546€80.9Q78 323. 097 171. 712 0.11 10.10 12 .49 14.28 -295 J I 1 1613619.8845 221.366 4.040 0.48 9.41 10 .as 12. 35 
-476 8 1 1547411.9950 122. i43 359. 001 0.14 14.45 15.05 J.5.66 - 2?4 10 27 1613'i73.',829 210. 031 11. 454 0.41 1"3.29 14. 70 16.ll 
-469 3 20 154963<t.Ol43 353. 691 358. 564 0.59 15 .:15 16.28 1'7.32 - 285 10 18 1617251.7390 200.475 175. 326 0.32 6.29* 6.46 7.31 
"'465 7 2 1551298.7453 92.991 180. 655 0.32 5.81 6. 70 7. 58 -2.84 10 6 1617(:05. 7391 189.132 182. 626 0.47 6.11* 6.24 7 .20 
-465 12 26 1551575.7869 269.549 6.729 o. 75 7 .oo• 7.87 8.97 r•282 ' 16 lbl828'i.l523 138.480 168. OC7 0.48 18.28 18. 70* 
-462 4 :o 1552431.9913 33.448 l 75. 959 0.10 14.49 15.bt, 16 .83 -281 8 6 1618c39.8476 128.209 176.446 0.60 8.56 9.82 11.09 
=457 8 2 1554 351. 8975 123.'-028 6.902 0.22 10. 55 11. 58 12.bl -280 I 30 1618616.1278 306.158 4.116 t,. 15 6.77* 7 .01 
-456 12 16 1554653. 7453 260.137 170. 739 0.30 6.98* 7.64 ~ 278 6 4 1619(:73.0525 68.265 171. 335 0.25 17.00 17. 75 18.49 
-454 5 31 1555.?94. 8077 62.853 1. 5 33 0.46 1.•n 9.10 10.22 -274 3 24 1621 C61. 8304 359.100 175.941 0.48 A.55 9 .ao 11 .04 
-452 10 3 1556241. l ?.14 185. 2 66 169. 080 0.39 17.52 17.96* -270 1 9 1622449.0181 285.860 176.224 0.45 15. 12 16.09 17 .05* 
··450 3 20 1556173.6898 353.757 6.323 0.39 6.06* 6 .61 ~- -2.68 11 8 16234.83.0465 222.999 167.912 Q.49 15. 74 16.87 17.37* 
-44'9 3 9 1557127. 7624 342. 859 H.151 o. 15 6.54 7. 26 7.97 ', -267 10 28 1623 837. 0669 211. 584 175.165 0.30 16. 39 17.33 17.54* -447 7 12 15S7S84.0234 103.456 179.829 0.19 15-25 16 .ol 16.81 -262 2 9 1625 402. 05&4 31 7.107 3. 823 0.66 16.12 17.16 17.37* 
~41t6 12 26 1558~\5.8103 269. 956 14.557 0.10 8 .07 8 .61 9ol6 -25S 9 )6 1628177.8540 169.192 2. 659 0.86 8.57 9 .89 11.21 -437 12 17 1561193. 7415 260.521 178.588 o. 32 6.98* 7.35 -253 1 ,1 162809.1107 307. 782 168. 003 0.35 11.13 12 .45 13.77 
-436 6 10 15blS70.0958 73.259 0.646 0.52 17.56 18.44 19 .n5• -251 .7 5 1629565.7684 97.996 4. 891 0.87 5.92 7 • 15 8 .38 
-435 5 ,1 1562~24.6197 63. 058 9.409 o.os 5.03* 5.05 -2't8 5 4 lb30~99. 8782 39. 211 1.103 0.63 10.46 11. n 12 .96 
.-.433 10 4 1563)80.7632 185.314 176.784 0.59 6014 7.14 8 .J.5 

' ~243 2 9 H,32':41.7887 '317.230 11.622 0.12 6.87 8.07 9.'27 
-432 3 30 1563350.9858 4.362 5.643 0.21 14.26 15.23 16.21 -241 6 15. 1633197.8853 78.629 178. 0~5 0.94 9.87 11,55 13.23 
-430 6 ) t5642l5.1113 124.664 110.ae4 o.a1 17.37 18. 32 18.88• -241 12 1n 1633375.9327 254. 972 3. 955 o. 2:1· 12.18 13.34 14 .51 
-425 11 4 1566133. '1981 217.003 4. 824 0.42 14.12 15 .41 16. 70 

,, 
-240 11 2S 1633729.9885 243.550 11.235 0.43 13.58 14.99 16 .39 

-42 3 3 a 156606. 8179 355.302 17(1.103 0.54 7. 8 l 9. 2ft 10 .66 -236 9 16" 1635117. 884·7 169.60P l0.481 0.02. 10. 77 11.oa li.39 
-422 3 \() 156t,,t;.q0.8396 144. 3-58 177. B03 0.13 9.12 10.03 l0o'94 -234 1 ,1 l635Cl9. 7313 307. 983 175.876 0.31 6.74* 7.14 
-415 4 21 1569589.9445 25.386 356. 4C5 0.(1 13.01 14.40 15 .19 - 233 7 16 1636151.0464 108.469 4.072 0.90 15. 7 2 16 .94 18 .16 ' -410 1 27 1571~31.8815 302. 865 6. 316 O.S6 10. 18 11.46 12.73 -231 11 19 1637(07.7373 233. 902 175.003 0.43 6.77* 7.47 
-408 6 !. 1572187. '3221 64.753 173.386 0.26 12.21 13,23 14 .19 -230 11 8 1637261.1511 222.453 182.216 0.34 6.62* 7.41 ~403 9 3 1574107.3503 155.202 5. 2eo 0.57 a.26 9.64 11.02 -229 5 5 1637539.8147 3 9. 5 91 9. f!04 o. 55 7.94 9.05 10.\6 
-401 I 18 1574e01. 8476 293. 590 170.450 0.98 0.sa 9.97 11.35 -227 q 7 J.638395.8422 160.459 174. 866 0.44 8.57 9.66 10.76 ~.3,n " 14 157113').8772 135.179 177. 663 o. 82 8.94 10.73 12.53 -220 4 i:5 l640El7.1472 30. 760 173.776 o. 84 6.16 7. 27 li.38 
- 39 I 1 27 1578271. 8914 303.269 14. 143 0.19 1n.47 ll.35 12.23 -i.19 4 I', 1641172 .0129 20.223 182.158 0.22 15.47 16. 33 11.20 
- 38 :1 6 2 1579127.9572 65. t 76 181. 198 0.46 13-14 14.26 15.38 ~ 216 2 11 1642205.0799 3ld.950 175.590 0.10 lti. 74 17.40* 
-338 11 14 1579C58. 9370 228.163 12.394 0.4(l 11.11 "13.05 14.38 - 213 11 ::o H,43593.0742 245. 092 174. 948 (). 32 16. 6 7 11.12+ 
~ 3!JZ 7 lJ l 5Ul 72 5 • S802 1("14. 622 358.150 o. 24 13.94 14.85 /5. 76 -211 5 15 161t4125. 1133 50.028 0. 148 0.06 18.63 18.82* -379 11 5 1582S36. 8330 218. 680 176. 444 0.90 7 .91 9. 16 10.42 - 2<.H\ 3 13 1645-158.0082 349.533 2.449 o.ao 14.7<l 16.01 11 .. 23 -37d 5 ' 1583ll't.8385 35. 843 3. 2 39 0.69 8. 7 3 J.0. 21 11.69 ~206 7 J7 l646Cl4.l.596 110. 000 167. 874 o. 10 1e.91 19.02* ~376 9 ,, 1533S7l.0474 156. 836 169.251 0.62 1 s. 59 16.67 17.75 " r202 5 6 1647403.0426 41.220 172.953 0.32 16.56 17.37 18 .19 
- 371 12 6 l585S9().0300 250.580 4.719 0.64 15~42 16.63 l 7 .07* ... 

-2')) 10 19 1647~33.9272 202.287" 1. 988 o. 09 11.94 12.54 J..3 .13 -369 4 23 1586':92.6689 26. 913 167. 849 0.25 5. 5l.* 6.05 - l9 1t 6 6 165()355.8090 70.580 358. 4 79 0.04 8 .93 9 .27 9.60 
-368 4 11 15 86 746. 6942 16.144 175.725 0.18 5.69* 5.82 6.68 ~ 189 3 14 1652C97. 7962 3 1t9o 705 10. 312 0.86 7 .. 36 8.56 9.76 
- 363 7 D 1588C65.8~91 104.896 6.035 0.3~ q.o5 10 .14 11.22 -187 7 J7 1652S53. 7855 ll0.023 175.561 0.54 6.62 7. 71 8.80 -362 11 21 15::19167.8352 240.995 168. 594 0.08 9.09 9. 70 10. 32 -1% 1 lJ. l65H3J.. 9683 288.434 3.740 0.58 13.49 14.84 16 .19 ~360 5 12 15897CO.lll8 46.262 2.336 0, 13 18.01 18. 77* -186 12 ,1 1653485. t:;976 277.061 11. 042 0.1a 14.33 1 5 .22 16.ll 
-35b 3 I 1591(87.9264 335.608 5.226 0.99 11.88 13.17 14.46 • \82 10 19 1654 E73 • 9472' 202.689 9. 815 0.73 11.96 13 .37 14.77 
- 350 4 '2 1593331.97()7 26.624 174.918 o. 52 13.80 15 .20 16.60 -130 ' 4 1655375. 7610 340.670 174.776 0.42 6.53 7 .42 8.32 -349 10 6 1591E:63.8486 lBA.016 4.369 0.94 8.10 9.60 11.10 -119 C 17 1655 rnr,. 9108 140.229 1. 960 0.81 10.13 11.98 13.83 
-34~ 9 24 1s94ae..004s 176.889 12.os1 0.19 14.48 15.38 l 6 .21 -178 8 6 1656261.1681 129. 531 10.159 r:i. 21 18 .64 18 .02• -347 2 Jq 1594365.qc90 126. 5) 8 169.606 o.50 11.14 12-43 13.72 -177 12 22 1656163. 7464 -~67.458 174.816 0.60 7.00* 7.75 -339 9 15 1597495. 7811 167.510 176.153 0.42 6.32 7.43 8.53 ~-- -175 6 b 1657295. 70Z.6 70.857 6. 383 0.81 5.0 3 5.96 6 .90 =338 9 4 1597849.7815 156.363 183. 644 0.30 6.28 7 .23 8 .18 -17 3 10 10 )653151.8815 193.350 173. 980 0.79 q.6 3 10.98 12.33 -336 1 14 159352"9. l 735 106.616 1 70. 026 o. 14 18.96 19.05• -169 7 28 1659539.0927 120.580 174. 828 o.s3 16.91 1 7. 75 18.59 ~335 7 4 1'598l:-83.S919 96.524 l 78. 640 1.00 10.16 11.65 13 .13 -166 5 '" 1660513.62.26 62 .. 061 171.215 o.oq 5 .. 04* s.10 
- 334 12 17 15Q9416.0223 261. 801 12.379 n.15 15.26 15. 91 16 .55 i -165 5 17 1660S27.8368 51.561 179.580 0.45 8. 5 2: 9.94 11.36 
-3.28 2 LO 1601305.- 13565 326. 857 177.475 a.as 10.01 10.49 10.97 -162 3 15 1661 <;61.0925 35f.424 174. 243 Q.45 17.36 17.91* 
-325 12 8 1602£92.9267 252.327 176. 383 0.09 11.82 12. 49 13.17 "'\ -153 I I 1663249. 0806 278.601 174.723 0.23 16.78 11.02• 
~ 32 3 5 23 l603224.69't8 56.380 a. 53z 0.87 s. 10* 5.75 6 • 78 

,~; 
~157 6 17 1663€80.9967 81. 2 72 5. 513 0.39 14.05 15.71 l.6.76 

-322 10 1 J603727.C290 189. 650 168. 303 o. 56 15.0 3 16.22 1 7 .40 -154 4 J5 1664<;13.9191 21.344 o. 421 0.66 11.89 1).33 14.76 
- 321 9 ?6 1604 Cl31 .0955 l 78. 430 175 .. 812 o.n 11 .. 12 t"'l .. 18 18.0l'* :\ -147 5 '7 H)b7513.106B 61.952 118.015 o. 4-0 11~90 1s.n 18 .95# 
-316 I 8 l.605C46.d588 284.061 4. 510 0.74 16.16 17.04* 

I . 
z1% 11 11 1670S67.9912 226.410 165. 803 o.38 14. 13 15.12 16.12 

-309 8 15 16()8421.13313 136.735 4.ou 0.76 7.85 9. 10 10.34 -l35 4 15 1671 E51. 7569 21.577 8.Z.CH 0.91 6.57 7 .61 8.65 
-308 12 29 1608 S23. 8844 274. 559 168.479 0.53 9.76 11.36 12 .96 -133 ,8 19 1672109.7276 141.875 173.563 o. 14 5. 5 3 6.05 6.57 
-306 6 14 1609455.9247 77.437 359.590 o.n 11.46 13.27 15.09 -11?. 2 J3 1672 E87. g545 321.433 2.987 0.74 12.98 14.42 15.87 -;;02 4 ' 1610f!lt3 0 9233 7. 698 3.445 1.02 ll'.88 13.19 14.49 ·131 2 1 1673241.9721 310.226 10. 437 0.06 l3.75 14.31 14.88 -2'H l B 10l2585.B'-:l4 264.130 12. 248 0.20 6.96• 7.32 ' F 
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68 Part I: Solar Eclipses Jerusalem: -128 - 59 69 

,-.~t 

,] 
CY, C"1 ~o JON L p P"A TB TM TE 'f~: CY CM co JON L p P•A T,~ liM? n 

9.655 15.53 17.21* 
;')le: 

= 128 )1 20 16 74 00.-'.)426 236. 220 o. 75 16.63 . ~-: 38 6 71 1735108.7838 86.643 182.881 o.o~ 7.59 l .91 8 .24 
-126 4 b 16 75 n1. 7460 12.719 172.988 o.ao 6. 26 1.21 8.28 39 12 4 l 735(:3q.9500 250. 838 15. 282 0.10 12.86 13 .49 14. 12 
-125 9 19 1675(:62.8384 172.617 o.sso o. 55 7.73 9 .15 10.56 41 4 Vi 1736141.7111 26. 723 177.762 0.01 5.97 6. 33 6.69 
~124 9 7 1676Cl 7 .l 322 161. 748 a.591 0.12 17.67 18 .35* 45 8 I l 737706.8906 126.362 0.031 0.65 10.00 11.36 1 2. 71 
~123 2 3 16 76165. 751 7 312.063 167.071 l). 09 &.69* 7 .10 7.66 49 5 :fo 1719C-J4.3557 56.558 3. 801 0.9l cl. 8 2' 10.46 12 .ll 
-122 I 23 167651CJ. 7351 300.761 174. 372 0.51 6. 82* 7.45 52 3 19 1740128. -;799 357.305 359.450 O. b3 14.12 15.20 16 .28 
-119 11 11 1677S07. S:583 226. 763 173-677 o. 53 12.39 13.72 15.05 58 5 11 1 7'+2 372. 69'tl 47.665 168. 4 7L 0.23 5.21* 5 .82 6.48 
~115 8 29 1679295.0559 152.623 173. 048 0.10 15.66 16 .67 17.68 f,\, 59 • 30 !7't2127.0099 3 7. 221 l 76,. 9-&5 IJ. 91 15 .04 16. 27 17.49 
-114 8 19 1679f-49.6906 142.224 181.452 0.48 5 .35* 5.99 
-111 6 18 l680t81.64l9 82 • 734 176.834 0.21 4.91* 5.21 
~111 l2 12 1080860.7829 258. 2 85 1.788 0.09 1.21 7.73 8.19 
-108 • 16· 16017\7.0641 23.284 112. 246 0.22 17. 12 1 7. 72 l 8 .32 
-104 2 3 1683105.0538 311. 756 1740 095 o.65 16.10 17-24 17.30* 
~ 103 7 19 1683636. 8808 112.671 3 .. 051 o. 79 9.30 10 .. 97 12 .. 64 
·-93 6 'l.9 16872613.9116 93.145 175.9-45 D.57 l-Q,.-9 3 '1.2. 68 l-4 .. 42 
-92 6 ., 1'6 8 "/ff'.: 2 • ~5.e '82 .. '4'53 l83.'H7 o.oo 13.55 13.55 13 .. 55 
~•92 12 12 1687'8'00. 7771 2'58. M,6 9. 643 0.60 t..97* 7.60 8.65 
•89 4 J 7 l688f57.1013 23.702 180. 069 (). 49 l7ob1 18.43* 
'"'<rn 9 29 1639,187 • 8086 183.597 7. 941 0.25 7.52 8.36 9.20 
w.fJ2 ' ,a l691255.0976 63.154 357. "048 0.02 18.27 18.48 18.69 
~31 5 18 1691 f09.6924 53.014 5. 824 o.sz 5.23 5.99 6.75 
-73 3 17 16'12t43. 875i 353. 791+ 1. 502 o. 32 10.65 11. 90 U .15 
-77 3 6 16%S97.8913 342.798 9.160 0.45 10.10 11. 58 13 .06 
-72 5 8 1694887.6962 44.210 110. 649 0.77 5 • 26* 6.04 6.90 
- 71 10 21 1695418.8290 205.644 359. 848 0.21 7.94 a.as 9. 75 
-65 12 "' l697C64.0486 260. 400 173. 631 o.74 15.87 16 .97 1 7 .02• 
-63 5 28 1698195.0025 63.443 4. 951 0.41 14. 92 15 .87 16 .a1. 
-oz 5 18 1698549. 7281 53.431 13-654 0.11 6.07 6 .58 1 .08 
=•61 ID I 16'J9C5l.07Bl 185.317 171.90 0.69 \6.35 17. 33 17 .96* 
-60 9 20 1699405. 7184 l 74. 724 180.113 0.92 5.87* 5. 98 6 .90 
-53 5 9 110J e21.7295 44. 691 178.458 O. II 6.43 6 .86 7.29 
-50 3 7 1702E<SIJ.9797 344.310 172.850 0.42 13.96 15. 2] 16.45 
-49 8 '1 1 703 !92. 7882 144.515 1. 049 o. 7+5 6. 38 · 7.64 8.89 
-4o 8 9 1703,146. 5362 133.696 9. 035 0.01 12.98 13 .25 B.53 
-4 7 I 4 1703694.8470 282.459 165. 641 0.18 9.31 10. 12 10.93 
·39 7 ?l 1707(24.7358 124.606 173.490 IJ. 19 5.36 6.05 6.75 
-33 7 t'.O 11on1a. 7750 113. 800 181.364 0.48 6.13 7.26 8.40 
-37 l 14 1707~56.8641 292.172 9.460 0.99 9.00 10. 55 12.11 
-35 5 19 1708413.0402 55.135 17701>11 a.as l 5. 9l 16.98 18.01 
·34 II 1 i ~~~:~!: ;::~, 216. 853 7.502 0.88 8.99 10.47 ll.94 
-28 l 5 282.762 173.532 0.97 6.96* 7.24 a.-:n 
-25 10 23 1112221. 7887 207.453 1 71. 599 0.04 7.89 8.19 a.so 
-23 4 7~ 1712 753. 7578 14. 722 7. 200 0.77 6. 2 7 1. 51 8. 76 
-21 8 11 171300.0181 135.203 l 72. 775 0.86 14.64 l 5 .95 17.26 
-9 6 30 1717550.9348 94.762 2. 345 0.91 lJ. 87 13.29 14.72 
·B 6 lS l 71S305.0591 S4.72S 11.020 0.52 4.(H* 5.50 
-6 4 29 1718S85.0124 35.997 358. 516 0.63 15.24 16. 52 1 7 .B(} 
-6 10 23 1719161.7947 207. 849 179. 452 0.12 7 .o 1 8.03 9.05 
-2 2 15 l 72')372.9613 324. 876 o. 868 0.43 13.58 14 • 56 15.55 

6 10 l72l583.651t8 75. 995 175.863 o. 58 4.94* 5.62 

• 4 " l 722 tl6. 8562 16.229 110. 935 0.34 9.25 10. 57 11.aa 
; 3 ,, 1722S71.l025 s. 583 179°180 0.51 17.59 18.14* 
5 9 22 1723148. 7413 l 76. 963 359. 7 39 0.52 5.91* 6 .42 7 • 1t2 
6 9 11 1723502.8272 165.875 1. 386 0.19 7.75 8 .69 9.63 

17 2 15 1727312. S073 325.211 8.754 0.69 10.86 .l 2 .21 13.68 
19 6 21 1728168. 5618 86.430 174.997 0.66 13. 28 14.51 15. 74 
20 12 3 1728t')9.9613 2 so. 464 7. 429 0.76 12.78 14.20 15.62 
24 9 21 1730C88.l346 176.751 6. 981 0.11 1 7. 78 18.10* 
26 2 6 1730~90.8102 315.954 173.010 o. 73 7.34 8. 70 10.05 
27 I 26 l 730S45.C489 304. 918 18(). 85(1 o. 09 ]6.66 17 .16 17.22* 
29 11 2' 1731S77.8852 2.41.001 171.424 0.91 9.76 11.20 12 .64 
32 • 28 1 B2e63. 7970 35.601 13.045 0.02 8.02 8.28 8.53 
33 9 12 l 733 365. 9075 167.398 171.114 0.21 11.29 12.38 13.46 
14 9 1 1 733119 • g594 156. 346 · 178. 767 0.31 12.20 13 .35 14.51 

.I,' 

I,: ,., 

) 
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6. Solar Eclip{les for Memphis (-2972 - 59) 



Memphi~: -2972 - -2i87 73 

CV CM co JON L p PMA T6 TM re 

-2972 9 24 635801. 8769 158.356 358. 082 0.24 9.24 10.20 l 1. 1 7 

/ -2970 q 3 636511.1607 136. 94 7 14.063 o.oJ 18.67 18.68* 
-2966 11 17 638047.0003 213.139 l 71. 906 o. 85 13.25 14.87 16.48 

I .. 2960 2 18 63')965.9299 306. 045 6.501 0.92 1 l. 24 12. 84 14.44 
-2958 6 23 640822.0501 66.231 1 71. 61 0 o. 21 16. 85 17.55 18.25 
-2954 4 12 64221 o. 9550 351.577 1 76. 808 o.91 12 .62 14.12 1 5.63 
=2953 9 25 642741. 8627 158. 735 5. 928 a.so 8.60 9.77 1o.93 
-2951 2 8 643243.8227 296.955 170.937 0.82 1.21 8.63 9.99 
-2943 3 11 646197.0324 327. 355 357.65] o.35 15.75 16.68 J.7.56* 
-2939 6 23 647761.6977 66. 263 179.351 o. 09 5.35 5.73 6. l 2 
-2939 12 18 647939.8933 245.015 7. 876 0.95 a.95 10. 79 12.63 
-2937 5 4 648441. 7296 t e. 156 167.186 0.25 6.02 6.66 7 .31 
• 2932 8 4 650360. 7781 107. 488 35R. 01\7 0.11 6.78 7.41 R.04 
-2'}31 7 24 650714. 8032 96.473 5. 733 Q.60 6.59 7.82 9.05 
-2928 5 23 651749.0432 37.287 1. 43 5 0.84 15-91 16.96 l 8 .OJ 
~2925 9 16 652959. RllO 149. 762 177.957 ,o. 70 6.R9 R.07 9.26 
-2121 7 4 654347.(lQ64 76.A26 17R,620 o.H- 14.52 15. n J 6.93 
-2014 2 19 656769.0355 307.935 178.282 0.43 15.38 16.26 J. 7 .15 
-2913 B 4 657300.1113 107.204 5. 226 o.93 17.32 18. 35 18.98* 
-2912 1 2 19 657803. 0221 246.',84 l 71 • 684 Q.93 14.35 15.87 11.16* 
-2906 3 22 659721.8422 337.155 ft. 42 8 0.17 8.81 9.97 t1 .13 
-2900 5 14 661966.8189 2 e. 12a 174.159 0.93 1.11 9. 1?. 10.54 
-2a9q 5 ' 662321.0004 10.220 182.484 0.22 } 4. RB 15.81 J. 6. 74 
-2899 10 '7 6624'17. 9878 1.92. 358 5.898 0.67 13.02 14.28 15.54 
-2897 3 13 662999. 7662 32 s. 862 169- 092 o. 57 6.42* 7.24 8.29 
-2R90 10 1A 665775.9398 182.920 t6CJ.900 0.40 11.80 12.01 13.94 
-2887 3 22 666661. 6960 33 B. 001 12.307 0.05 6. 79* 6.33 
-2R85 7 26 667517.6544 98.129 177.451 0.23 4.98* 5.J9 
-?.884 I 20 6676CJ5.8800 277.97] 7. 146 o. 72 8,69 10.51 12.33 
-2882 5 ?5 668552.106 3 39.110 l 73. 292 0.40 ]8.03 18.61* 
-2882 IJ. 18 f.687?:8. 7282 2t4.447 35A.134 o.oa 6-47* 6.59 
-2A80 10 27 6694;\7. 9904 1Q2.731 11-.76~ 0.01 13.90 14.42 14. 95 
-2877 " 26 6-70470. 7449 128.917 4.436 Q.79 5. 22* 6.03 7.12 
.. 2874 6 25 671504.9821 68.694 359.003 o. 73 13.78 15.06 l 6 .34 
.... 2e11 10 18 672715.9007 183.251 177.802 o. 75 9.51 10.90 12.29 
-2867 8 5 674102.9832 108.905 1 76. 944 0.9:> 13.32 14.62 15.92 
-2863 11 18 675668.7416 214.850 5. 946 0.54 6.48* 7.16 
=2860 3 23 6 7652 5. 0095 319.692 176. 230 l. 01 14.4q 15.63" 16. 77 
-2859 q 5 677056.0704 13q. 895 4.149 0.61 15.91 17 .oo 18 .OQ 
-2857 1 " 677558.9862 279.515 l 70. 848 0.11 13.19 14.80 16.41 
-2855 6 25 678444. 7940 68.881 60900 ono 6.83 7.96 9.14 
-2846 6 16 681722. 6781 59.971 1 n. 601 0.69 5.12* 5.25 6 .15 
-2845 6 5 682076. 8033 4c;. 341 179.747 o. 28 7.56 8.59 9.62 
.. 2843 4 14 682755. 6798 o. 26 7 166. 710 0.01 5.95* 5.96 
-2837 1 6 6fl5030.0905 79.440 6.159 o.52 17.29 18.19 19.0l* 
-2836 11 19 695532.0704 216.636 169.957 o •. 99 15.89 16.97 17.50"' 
-2834 5 4 686063.0232 19.433 o.982 o.a1 15.20 16.38 1 7 .56 
-2831 • 27 687273.667~ 130.678 176.222 0.01 5.24* 5.27 
-2830 2 21 687451. 7936 31C.254 5. 611 0.45 6.67* 1.11 8.9) 
.,2829 2 ID 687805.8069 299. 280 13.280 0.20 1.04 7.95 8.86 
-2827 6 15 688662.0766 59. 768 1 78. 906 o.54 16.92 17.94. 18.87* 
-2823 9 27 690226. 7524 162.026 3.880 0.10 5.0A• 6.21 7 .2CJ 
.. 2a22 9 16 6905~1-0985 150.992 11. 761 o. 36 16.80 1 7 .57 18.34 
-2820 7 27 691260.9522 100.596 357. 115 0.28 12.61 13.66 14. 70 
-2813 9 7 693859. 0220 141.671 1 75. 999 o.55 14.33 15.·n 16.41 
-2812 3 3 694037.0868 320. 851 4.956 0.29 16.86 17.47* 
-2809 12 21 69542 4. 8631 248.385 s. 851 0.62 ~-56 9.81 11.06 
-2~06 4 25 6962 so. 95 83 11.023 1 73. 743 o.52 13.01 14.16 15.31 
-2805 10 8 696812. 0995 173. 180 3. ~23 0.32 16 .. 89 17. 70 18.15* 
-2803 2 22 697314. 8933 311. 744 169. 32 8 0.49 9.63 11.37 t 3.10 
-2802 2 11 697668. 9038 30C. 773 176.992 o. 1 5 10.60 11.65 12. 71 
-2801 7 28 698200.7053 1 oo. 731 4.953 Q.87 4.99* 5.43 6.40 
-2800 12 11 698702.8176 239.026 169.9121 0.16 8 0 04 8.66 9.28 
-2787 4 25 703220.9868 11.441 181. 564 0.32 14.23 15.14 16.06 



74 Part I: Solar Eclipse~ Memphis: •2783 - -2458 75 

CV CM CD JON l p PMA TB p, TE CV CM CD JON l p PMA TB TM TE 
•2781' 3 7 704 7R6. 0159 lll.498 4. 438 o.az 14.4A 15.80 17.D -21-.,20 11 1 164408.0263 1()9.628 10.1-QO {). 56 14.30 1s.n \ 1.11. 
-2780 6 5 70581 8. 9253 50.641 358. 390 o.so l l • 88 13.2'5 14.!,J ~2614 1 4 766298.0789 26 4. 528 175.400 0.48 16.47 17.08* -7717 0 29 707029. 7469 163.862 175.753 0.34 5. 71* 6.33 7 .O? -2613 6 19 7668?.q.1~10 64. 759 3.35g o.23 18.73 1 a. 92* -~2113 7 I' 708417. 9160 'H. 381 17fi.657 0.61 10.70 12.ss 14.41 -2611 10 23 767685. 1798 189.974 1 73. 996 0.01 6.75 1.22 7.68 -2769 1 0 30 7099A2.Ao,s 1~5.592 :J. 81 4 O.!B 6.46 1.12 8.9A 

I '" -2610 10 12 768039.8965 178. 6.?l 181.427 0.29 9.32 10 .41 11. 50 -Z763 12 22 1r222s.01A2 250. 43 5 1 77 • 71] 0.06 16.97 17.l'~* 
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1. 
l 
I 
j 

i 
' 

-~, 



78 Part I: Solar Eclipses Memphis: -2118 - -1767 79 

CV CM co JDN l p PMA TB TM H CV CM CD JDN l p PM rn TM Te 

- 21 J'I 11 2 947764.0006 203.490 4.319 0.38 J 3. 71 14.9() 16.09 .._ -J.94A 9 13 l 00CJ806. 9828 1'51to409 o. 6?5 0.24 13.06 14-17 15.2R 
-2ll6 3 1.8 948265. 8951'! 340.198 167.622 0.17 10.78 11.57 12.37 -1946 J 20 1010309.9135 2()::1.987 167. 29A o.?.s t0.76 12.09 13.41 
-;2114 8 20 949151.1567 128. 981 3.158' 0.21 18.45 1 a. 78* -1'?45 I 18 1010663.9217 282. 7A8 174. 739 Q.47 10.53 12.31 14. LO 
-2108 10 12 951395. 9229• 182.571 175.663 o. 94 10.09 11.AS 13.60 -1942 11 6 1012052.0307 208.1'106 174.020 o.41 14. 70 15.72 16. 73 
-2107 10 l 9~1749.8947 171.126 102.825 0.1s 9.30 10.20 11. 1 O -1939 4 10 1012':l37. 7610 ~-?:18 15.649 0.09 6.60 7. 20 7.61 
-2106 3 28 ':15J.<J27. S<J5q 34<3.420 10. P.l 9 0.21 10.38 11.34 12-29 -193?. f\ 24 1013439. 091\5 1~4-15"> l 72. 825 0.19 16.69 17.64 14.60 
-2105 R 11 952429.}302 1lt;.qo3 167.613 0.45 1 7. 88 18.57 18.87• -1937 8 ·14 l0137q3.6968 123.629 181.147 0.33 5.17* 5.62 
-2104 7 31 952783. 8279 109.559 1 75. 949 0.49 7.75 8.R6 9.% -1934 6 13 1014827. 7516 63. 944 1 76. 306 o. 78 5.71 6.87 8.04 
-2103 1 24 952960. 8571 288.117 4.241 0,24 8.64 9.79 l 0.94 -1934 12 7 1015004.8263 240.329 ,?. 180 0.21 7.78 8.59 q.41 
~2097 .3 19 q552os. s549 340. 54q J 75. 4')0_ 0.47 8~89 10.16 11.42 -l.93) 4 11 1015B6J.0500 4.514 1 71. 724 0.04 16. 70 16.99 1 7. 29 
-2093 J 4 956593.0680 26 7. B61 176.309 0.43 16.28 17.07* -1926 7 I'• 101 7780. 9277 93.920 2. 52 9 o.75 11.o~ 12.n 14.38 
-2091 6 B Ci57it78. 7287 58.212 13. 349 0.05 5.85 6.15 6.45 '-l'H3 1l • 6 10l8Q91. 8048 208.954 181. 887 o.1i2 6.65 7.6~ 8.62 
... zo06 R 11 q 5q369. 1663 120 .. 316 175.456 0.19 lB.t.l 1B.B"T* -1918 2 J.B 1020556.762.9 31:'.1'B q.H8 o.74 6.62* 6 .. 78 8 .. 05 
-2078 9 11 q6~321.8586 150. !371 2. 545 0.98 A.29 9.66 11.03 -1916 6 2, 102141 3. 0276 74-376 l 75. "t64 0.10 ]5.42 16. 6ft l 7 .94 
-207F. 1 26 962824. 0152 289.698 168.082 0.11 15.0l 15.64 16.?.7 -1915 l2 7 1021 q44. 8459 240.126 lo. 02 7 o.56 8.11 9.29 1 o.48 
"'?.075 7 1 I 963355. 8546 i:l0.100 356. 520 o.oa 9.56 10.21 10.9fl -1912 4 II 102?801. 0859 '1.924 )79.567 0.12 16.9) 17.80 1a.12• 
.,.2014 6 30 963709. 8790 79.2R9 4.365 0.55 8.98 10.62 12.27 ·~1911 9 24 1023331. R855 16!'>.394 A.007 o.23 9.58 10. ~o 11.b2 
-2071 4 2s 964743.8386 20.421 o. 429 0-06 9.81 10.24 l.0.66 

l 
-1006 11 28 1025222. 768/:l 23)..270 174.03A o.43 6.68• 7.14 7.98 

=2066 2 4 966495.8336 299.022 11. 580 0.65 7.62 8.95 10.27 -1904 5 12 1025753.6752 34.113 s.1 01 0.,29 5.44• 5.45 f).04 
-2065 6 21 066987.6926 10 .. 321 l6s.q39 0 .. 11 5.04* ">.35 5.P.1 -..1901 3 12 10261AB.OOZ1 ~35.'364 1.365 Cl.88 14 • 29 15.61 16.93 
-2064 " 9 967341.9109 59.787 177.275 O.fll 10.10 12.42 14.14 -Ifl95 5 3 1020031.676?. 25.184 l 70. OSJ o.n 5.57"' 6.22 
··2064 12 4 Ci675i.'0.0672 237.146 4. 321 0,56 16.20 17.25• -1A91 2 19 1030419. 81t33 31 ,.?.A6 173.456 o,74 7.64 9.?3 l.1.03 
-2057 I 26 969761. 7690 28S.825 175.'123 Q.60 6.R6* 7.83 <>188q 7 ?5 1031305. 7767 104.474 9.432 0,07 6.32 6.1i:; 1.1a 
-2056 7 10 '"'702CJ5.1606 89.303 3.607 0.31 18.72 19.o:3• '· -18 !16 5 23 103231 A. 'J84 1t 44.514 4.:Hl O,38 14.00 15.01 16.02 
-2055 11 25 97o797.e966 227. 575 16A. 2?8 0.15 10.56 11.48 12.41 -lB!'l.5 5 l3 10326Q3.7030 34.515 13.04_6 0.47 5.44* 5.92 6.65 
-2054 11 14 97Jl51.918A 216.1?8 1 75. 526 o.50 10. 55 12.25 13.; 5 ~-1$84 9 25 lo3 319 '5. l3P.2 167.10?. 1 72 •. 064 0,6J 17.60 18.24* 
-2052 4 2S 911683. 8180 20.115 P,. 3 31 o.s4 1.1:n q.02 10.23 -HB~ q 15 101154q_ 1391 15lo381 l B0.140 0.95 '5 .. 6Qitc 6.13 1 .. og 
-2050 a 2 ')7253 9. 8549 142.065 1 74. 680 o.zg 8 .. 84 9.78 10. 72 -1876 5 3 I 03,;971. 7118 25.qOA 177.859 0.02 5.98 6. 17 6.37 
-204~ 4 ?O 074961. 7718 12.001 1 n. 141 O.F18 6.50 7 .65 B.RO -1872 A 15 1.037536.867/l 1,5.•nz o. 793 0,84 8.42 10.0! 11.67 
-2042 4 9 975316.1131 1.589 181.705 0.19 17.79 18.07* -18 71 " ,, 1037RQ1.069J 1}5.l't6 A.806 o:34 16.43 17.3 l Fl.20 
-?039 7 5 cnr,349.1097 300.704 175.555 n.oa 1 7. 19. 17.23* -1871 17 30 103803 8. 13q45 264. 1t28 165.'1$6 0.21 10.40 11.34 l 2 .?'3 
- 20 31 ' • '179302. 0951 331.109 2.204 o.56 16.96 17.61* -18(:,1 7 15 104\52?. 890? ') 5. 1 O l J BO. 9114 O,t'>6 q.21,. 11.09 l?.95 
-2031 q 2 q794 79. 71 78 l't?.311 182.581 o.39 5. 39• 5.49 6.29 -1%0 I q 101t1700. 9366 ?74.117 q. 751 0,86 11. 21 12.75 1 4.?9 
-202.'~ 12 26 qao600 .. 1672 259 .. 434 4.195 0.68 6.'H* 7.i:H ' 

-Hl5R ' 14· l 04.'55 7. 0?.42 36 .. 21 7 l U.,. 9qz o.oo 15. 27 16.37 1 7 .48 
-20?7 I 2 15 081044. 8617 24E.126 11.633 o.?5 A.so 9.69 lo.813 -] -!l57 J 0 27 J.043087.9583 195.q47 7. 82 7 0.92 lJ. 73 13.31 14.90 
-2025 5 l 98)547.0689 .?2.416 172-282 Ool2 l 7. 2Q 17.77 l 8. 26 -1R52 " 30 1044Q7A. 859,l 26'1. 771 1 71.. MO 0.1a fl.24 'l. 6t l o.qg 
-2021. lo 13 982077.95?7 184.199 2.lli9 0.29 11.99 12.99 J. 4.00 -1848 10 17 ]046365. 8611 1e.q.176 1 71. 901 0.11 9.32 10.09 10.85 
·•2020 8 1 Q83lt65. 7362 ltl.046 2.263 0.64 5.05* 6.05 7. 10 -1846 4 ? 10468°7.9001 3'56.139 ~6. 991 0.62 10009 11. 71 13.12 
-2012 3 B 9B621tl • Al 57 311.209 1 o. 02 2 0.91 7.38 8.67 9.96 -1844 • 5 I 047754.1660 1 H,. 662 17?..618 o. 1t4 18 .48 18.90* 
-2010 7 12 Q870'H. 8128 91.268 174.981 0.47 7.24 A. 38, 9.53 -18 37 3 24 1050175. 7D5fl 347.132 171.458 0.54 6.15* 6.77 
-.2005 10 14 98<W1 7. 9856 184.609 9. 998 O.H 13.03 14.'.?:1 15-52 -1832 6 24 1052094. 9183 75 .. 85', 1.758 o.•H 11 ■ 03 12. 51 13.99 
-2001 2 27 99q519. 7743, 322.237 174.563 o.54 6.51• 7.26 8.24 -1831 6 14 1052449.6399 65. 796 10.410 0.19 5.01• 5.20 
-2002 8 12 0 900"1.0378 121. 769 1. 735 0.50 15.13 16.29 17.45 - J.R 29 4 24 1053129.1304 11.277 358.125 0.01 lfl. 26 18.31* 
-2001 12 28 990553. 9299 261-039 168. 062 0.44 11.03 12.65 14.26 -1829 10 18 1053305.8371 189.746 179. 761 o. 75 7.74 8-87 1 o.oo 
-2000 12 16 990907.94fl5 249. 661 1 75. 344 Q.36 11.32 12.90 14.48 -1.:i 25 ? 10 1054516. 98A7 306- '566 0.936 o.:rn 14. 14 }5,03 ,15.93 
-199"1 6 lJ 991085.0874 62.0'19 356. 914 O. l 5 17.51 18.0l UJ.50 -1B?2 6 5 1.055727.6420 5'7.059 1 75. 225 O. l,3 5 .16* 5.26 
-19911 6 I 99l439. 7lb3 s, .984 5.673 o.sg 5.42 6.29 7. 16 -1818 9 17 1057292. 8611 158.712 359.830 o.56 ~.l7 9.60 11 .04 
-1 q(l6 10 4 992295.9264 175 .. 220 t 74. 102 0 .. 04 10 .. Sl 12.1q l ~.57 

, ··1817 q 6 1057646. 9937 147.583 7. 491 0.55 n.39 14.82 1 6. 2'5 
-1992 7 22 993683.1214 101.886 174.310 o.74 17 .61 18.50' 19.00* ,..1807 8 16 1061278. 77'% 127-118 179.167 0.96 5.70 6.9? 8.29 
-1989 5 23 q94717_ 6553 43.208 ~70.514 Q.43 5.32* 5.72 -1806 2 10 1061456. q43 306. 9?0 a. a26 0.49 12.97 14.12 15.27 
-1988 5 11 995071.9362 32.789 179. 013 0.11 ll. 79 13.55 1 5. 12 --1804 6 15 106231 2. 9554 6 7. 50 2 1 74. 395 0.39 13°10 14.19 15.27 
-1985 3 10 ()9'6105. 0969 332.900 173. 934 o.39 17.13 17.64• -1803 II 2R 1062844.0527 732. 528 7.872 o.<:ia J 5 .48 )6.&5 1."7 .10• 

.~ l9RO 7 8 '198052. 0174 62.405 4.830 o.3s 15-27 16.2? 1 7. 16 -1797 2 I l 064734. 9003 297. 763 1 73.164 Q.69 9.88 11.47 13.07 
-1977 5 7 999084.9767 2.660 359.933 0.1s 13.61 14.96 16. 31 -1794 ,J.l 19 1066121. %21 22=.043 171.87? 0.89 12 • 0 3 13.50 14.98 
-1977 II I 999762. 7463 l.75.414 l 81. 997 0.65 5 .. 89* 6 .. 18 1.19 -1792 5 4 t066653.7090 Z.7.373 4.322 o.26 '5.54* 6.12 f-,.86 
"19B 2 24 1000473. 7708 292. 421 3.490 0.2s 6.84* 6.87 7. 70 -1 7,90 9 7 1067510.081° l't9.ll 1 1 71. ?.71 o.87 l 6. 18 17. 34 18 .so 
-1972 2 13 1000827.8416 281-276 ll.067 o.52 7 .48 9 •. oo 10.52 •· l 780 J 2 20 I 069075. 0688 254. 1311 o. 043 0.01 17.08 17.11* 
-1970 12 12 1001861.0773 217.£173 2.181 0,04 17.09 17.38 l 7 .48* ... 1785 6 16 10692'52. 8337 67.760 182.308 0.17 a.64 q_44 t0.24 
=19&1 12 3 100'.>139. 0296 208.428 1 b6. 155 6.41 14.Q2 15.87 l 6. 81 -178?. 4 14 107021'15. 7674 ?. 977 117.327 0.17 6.80 7.46 8.11 
-1958 5 7 1006024.7523 2.833 7. 775 0.12 6.15 7 .15 8.15 ,..1 778 7 27 1071850. 8898 107. 597 350.653 o.73 9.74 11. 16 12.58 
-1056 9 9 l 006AR0. 7640 123. 325 173.227 0.09 6025 6.70 7.15 -1775 'i 26 1072884.9396 46.403 355. 354 0.09 13.30 14.04 14. 79 
•·1955 2 7 1007032. M24 303.266 1. 102 0.44 16.78 t?. 26* --1 774 5 't 5 107323B.'n31 31.750 3.368 0.49 13.15 14.78 16.22 
-1951 11 J 5 l 008774.1034 218-274 10.016 0.5? 16.90 l7.4A* .. 1771 3 14 )074272.9954'" 33e.124 359. 265 o.s2 14, 33 15.32 16.30 
-1949 4 1 1009275. 7386 354. 01 9 172.53A o.B3 6.o5• 6.67 7.65 -1767 12 20 10760)4.7787 7.54.909 7. 814 o.74 6./:19* 7.23 Fl.30 



80 Part I: Solar Eclipse.5 Memphis: -1 i64 - -1444 81 

CV CM co JON L p ~MA TB TM TE CV CM CD JON L p P'MA- TR TM. TE 

-1764 4 24 1076871. 0577 18.414 176.467 0.11 16.29 17.36 18.33• 

\ ' 
-1595 3 J 8 1118'560. 8313 34!. 11 7 16A. 874 0.56 A. IS' 9.34 10.50 

-1764 l 0 10 1n1104a.an9 11n. 020 359.482 0.11 9.77 10.~6 ll.36 ~1594 ' 31 11 39091. B505 l't3. 310 356.123 0.04 8.89 9."34 9.BO 
-1 763 10 B 1077402. 9680 180.665 6. 852 Q.84 ll.91 13. 71 15. 52 -1591. 12 24 1140302. 8545 260.239 l 77. 503 o.33 fl.05 9,;13 10.22 

-1759 7 27 l 078790. 9271 108.010 7.492 0.04 12.01 12.so 12.93 -15 89 6 q 1140834,. 8419 62. 559 a.011 o.31 e.11 9.19 10.27 

-1753 9 ,., l0fl-1034. 73 75 lSS.807 178.100 o. 70 5. 65* s.oo 6.97 

~ 
·· 1588 10 23 114)337.0018 l'H.42'3, 169.239 o. 70 13.69 14.9~ 16.27 

-1752 3 14 10fll212.9526 33<:i.060 7.174 0.51 12.32 1.3.5'3 14.73 - l "i.85 3 78 114222?. 8709 35 3' .. 003 12.057 o.n, 9.60 10.46 11. 3a 
-1743 ' 5 1084490. 8806 330.,078 171.737 0.90 9.36 1Q.Q9 12.63 

i~ 

-15R"4 a 10 1142724.?125 123.414 168. 750 0.55 J 7.36 18.17 18.84* 

-1740 I? 21 1D8"i87 8. 0669 256. 645 1 71. 808 0.97 16.00 11.os, 11. 10* ~·1583 7 3 I t143078. 7650 113.061 ]77.176 0.84 s.a9 6.91 7.93 
-1737 5 26 10%763. 7217 4 e. 01 0 9°889 0.71 5.28 6. 7.3 7.19 -1580 5 30 1144112. 6604 53.660 1 72. 64Q. 0.60 5.19* 5.79 
-1736 10 9 10B7266. 0490 1132.217 170.579 o.s2 15.ll 16.45 17.79 -1576 ' 18 1145500. 8653 344.141 176.679 o.n 9.55 10.58 ll.61 

-1731 r 21 1088831.0828 287.949 ~59. 501 0.10 16.90 17 .13* -1~7't s ,o 1146386.1159 132.834 12.121 0.21 17.45 1 a.as 18.66 
-1 71) 7 18 lOR<:1008. 7332 99. 296 180.039 Q.46 s.tn 6.12 7.01 -1571 I 1.5 1146534. 0602 282. 526 l.69.743 0.21 16. 23 11.02 l 7 .1 O* 
-172R 5 16 t09004l.6461 39.210 174.744 o.oe 5.37* 5.42 -1572 6 30 1147065.9273 83.555 358.868 0.65 11.2a 12 .93 14.59 
-1724 8 2A 1 091606. 9114 139.957 358.218 0.29 10.62 11. 65 12.6A 

,' ~ 15 71 6 IS 1147420.1153 72.968 1.13c; 0.35 18.08 18.87 18.97* 
-1720 6 16 1092994.7827 6e.9oa 0.630 0 .. ?.'3 7 .. 14 7.97 8.·131 ):"• =1565 A 11 ll 1-t9661to 1027 123.786 176.637 0.22 l 7 .08 17.64 18.19 
-1 17'17 '4 116 itn9YtO?'R.'95'6-2 II,() .. 31'4 .3'%. 98-4 {l.24 13.'53 14+.'3~ l 5.,15 

,, 
-1564 7 31 l} 50018. 7924 113.466 185.026 o.oo 7.66 7.66 7 .66 

',, .. -
-'"l 716 O 28 109455":I. 71'69 11, c .. irn-o l R'S.f.11 ,o.o-t '5.A2* 5.85 *; , --156t 5 30 1151051.9717 53. 382 l 79. 754 o.73 13. lg• 14.79 16.39 

-1 713 7 2S l 0955Q4.0"'371 109. •no l 79 .. "3'84 0.22 l'>.32 1'6.08 l6.fl4 ~15 61 II 24 115127.9. 8293 2? 9. 349 5. 22 7 0.89 7,..43 8.69 9.QS 

-1712 I 22 l 095770. 8l1ltO 288.100 1. 32 3 o.67 7.99 9.33 l0.67 
:.C· -1557 9 II 1152616. 8562 154.297 3. 54 7 o.ao 8.09 9.51 l Q.93 •)I:] 

~1110 ; 27 1096626. 9'H7 49.614 1 73. 84"6 0.2g 12.46 13.5J 14.67 !i' .. 15 51 II 3 1154862.014"3 208.660 176.935 0.06 14. 59 l "i. 11 15 .63 

-1709 Jl 10 1097158. 9733 214.182 6. ~47 0.1a 12.14 13.99 15.84 'f -1546 e 15 1156426. 9047 313.658 4. 926 0.63 10.39 12.12 1 3 .85 

-1705 8 29 I 098546. 939& 140. 363 6. 060 o.5a l.l .47 11..80 14.13 
' . -1541 4 20 J 158316. 7897 15.299· 166.590 0.01 7.79 8.19 8.59 

·~ l 703 l l.2 1099048. n10 278.R23 l 71. 54 g 0.12 6.91* 7. 6.13 R.75 
,, 

-1536 I 26 1160058. 8761 293. 352 l 76. 930 0.11 9.46 10.24 11.02 

-1702 6 27 1099580.0607 79.349 359.793 o. 5 2 16. 15 17.41 L8.47 ;'.: -1535 7 11 1160590. 6659 g~.919 '5.485 o.52 4.98* 5.50 

-1699 I O 20 11 OOHO. 7544 193.094 1 77.691 o.61 6.16* 6.49 7 .54 {. -1534 11 ?5 1161093.0938 231.075 16'l.242, 0.45 )6.77 17.32* 

"'169A 4 16 11 00968. 8752 10.614 4. 901t o.•n 9.64 11.09 12°53 -1.53? 5 0 1161624.0936 34.456 00904 l .al 17.25 18. lA 18. 5 6• 

·1691 l n J 102110. 8430 2fl8.475 1 s. urn o. 1 6 R.53 9.24 9.95 <~ - 15 31 4 29 l J 61978.87.11 ?.4.452 9. 616 0.63 7.98 9.05 l 0.12 
-lf.91 ; ?7 11 01566. e4 76 1t9.904 181.759 o. 14 9.44 10.12 l O. 80 -1530 9 12 1162480.1365 15 6. 02 3 167.601 o.ss 17.69 18.41* 
~J68t) 4 7 1 l 04246. 799.'5 1. 768 169.642 o.53 1.n 8.37 9.53 ~.' -J 52'1 9 2 lJ 62834. 7908 l'tS.467 1 75. 768 0.37 6.73 7.58 A.44 

-)61:18 3 26 u 04601.0,45 351.1<)6 1 77. 949 0.90 15. 36 16.63 17 .91 i -1524 1.2 4 1164754.9066 24C.665 13.012 O.lfl 10.35 11.43 12.52 
-1682 ll ll 1107022. 0581 215.727 170.378 0.82 15.51 16.86 l 7 .51* 

~' 
-1si2 4 ,o )165256.81.'n 15.707 1 74. 402 0.83 7.89 9 • 12 1 o. 35 

~1677 ? n 110856 7 • 04 7? 3?.0. 4 71 358.240 0.42 lti.'H. 16.~7 17.46* -1518 6 7 lJ.66821. 8220 115.2(}3 356. 761 o. 10 8.08 a. 12 9.36 

-1677 8 70 11 OA76't. 6681 131.3Q2 17A. 357 0.06 5.75* 5.2i:\ 
·s. -1 ~ 17 7 22 1.167175.9457 ] 04.481 4. 7,3 0.43 11.R5 13.44 15.0~ '+ 

-1668 9 • 1112072.1242 151.519 13.621 o.o5 1 7. A9 lFl.21 18.48* ;;· ;;.1511 0 12 116'>420.1458 156. 1-tlS 175.470 0.1? 18. 12 18.40* 
-1665 7 8 1113104. 9054 Rc;.ao9 6.591 0.12 J0.79 11.58 1 2. 37 { -1510 0 7 l 1. 6'H74 • 8011 145. ae;;s 183.630 n.39 6.7A 7 • 70 8.63 
-1661 4 ?7 lll44'B. 7570 7.1.035 11.683 0.44 6.06 1.01 FI.Ol 

.. , --1507 7 1 11 70807. R023 84.654 1 77.164 o. 91 6.66 8.04 9.43 
-1659 8 30 1115349. 1,;A97 142.23A 177.951 0.45 13.09 14.30 1 5. 51 ,t -1507 l.2 26 ]_)70985.9226 262.920 5.156 0.38 11 .as 12.36 ·13.66 

-1651'\ 2 23 1115526. 8668 32 o. 661 6.149 0.59 9. 26 10 .57 ll.87 ! '.~j- -1504 4 30 11 71842. l '311 26.146 1 73. 568 0.08 18.39 ,lA.44* 
-1655 17 12 ll 16t)l4. 989A 247.745 6.551 0.1a 13.24 14.92 1.6.59 ¼· --1503 1 n 13 ll 7?372.'nl4 un.5o5 3.084 o.57 t0.44 11.84 13.24 
-16 54 12 l 1111268. 91?70 236.288 13. 733 0.08 14.07 14.73 l 5.38 ; "jf -14QA 12 17 1174263. 8146 253.478 l6q.201 0.13 7.92 , 8 .56' 9.20 

··1651 9 30 Jll8302.9'l77 1 n. 313 5.346 .o. 73 13.39 14.66 1 5.93 
y;; -1497 l 2 6 1.17461R.O"i38 242.2f:i8 176.870 0.].5 16.17 16.88 17.20# 

'f -1649 2 14 1118804. 8342 311.601 170.56!- o.q3 7 0 84 9.16 10.49 i .: -1'•92 ' l.'J 11761'=!2. 782'3 345.648 3. 075 0.04 7.51 1.q1 A.30 

-1648 7 29 J. l l 9335. 9229 111. 01 5 357.601 0.34 J0.95 12 .42 1 3.88 
'•.' 

-1489 7 12 H 773'13. 0860 95.169 176.377. 0.61 16. 78 11.11 1 A. 76 

-1645 11 22 1120546. 8034 226. 702 177.62'3 0.93 6.63* 7.7A 8.99 l, -1485 5 . I 117878] • 9799 26. 37<J 181.473 0.40 13.82 14.98 16. 14 
-1644 5 18 1120724. 7591 41.852 2.211 0.13 7.00 7.55 A.lo 1 I -1484 10 13 1179312.9070 187.871 10. 958 o. 16 10.13 11 .51 12 .29 

' -1642 I? ·21 11 21580. 92 73 164. 051 169.550 0.06 12.23 12.72 l 3. 21 -i.: 
,. 

-1482 2 27 11 70814. 8530 325.835 l 75. 680 o.36 8.65 9.86 11".07 
-1639 2 2' lJ 22466. 881 7 321.067 13.974 0.19 9.A4 10.64 1 1. 45 -1478 6 11 1181380.0286 65.719 358. 265 0.55 15.43 16.41 1 7 .40 
-1638 7 0 1122968.1484 91.464 170.599 o.55 lR.50 19.01* --1477 6 I 1181734.7519 55.703 6. 970 0.04 6.14 7.11 8.08 ' 
-1637 6· 20 1123322. 788] Al.274 l 79. 246 0.64 6.86 7 .R9 8.92 -1475 ' 10 11824} 4. 0405 6.Q43 354.430 0.04 16.73 11.os 1 7 .43 

., 
' -1635 5 g 1124002.6715 33.054 167.094 0. l 2 5.46* 5.73 -1475 10 4 1182590.8672 178.525 175.067 o.63 8.94 10 .13 tl.32 

-1634 4 28 ·1124356. 85A9 22.534 1 75. 411 0.95 R.6 7 10.42 12.17 ~ 14 71t ' 30 1182768.0658 356.178 2.,;,1 0.60 16.35 17.43 17.90* 
-16311 10 n 1124533. 7217 195. 304 357.339 0.13 6.19* 6.44 -146q ! 6 1184510.9374 274.071 12.757 0.26 11.29 12.57 13-85 
-1628 1,2 13 11 26118. 01s·9 249. 283 170.257 0.49 16.33 17. 15* -1468 5 22 1185012. 7443 46. 980 171.818 0.74 5.95 6.91 7.8a 

-16 2fi 5 2S 1127310.0517 5 2. ?.43 1. 398 · 0.92 16.12 17 .26 18.40 ... 1463 A " 11116911. f!275 136.557 2.983 o. 78 6.81 8.13 9.86 

-1623 3 27 1128342. 9742 35 2. 336 356.320 0.09 14.51 15.05 1 5.59 -.;, -1461 12 28 11877A 8. 732R 264.567 176.699 0.01 6.92* 6.95 

-1622 q lO l.128874. 7239 152.953 184.908 0.01 5.55* 5.91 -1459 6 11 1188320.0593 66.140 6.084 o. 31 16.57 17.31 18 .Q5 

· 1619 7 9 1129908.1104 ql.807 178.501 o. 19 17.64 Hl.14 18.64 -14 56 10 4 1189530.$1562 178.!393 182.941 0.25 8.37 9.23 10.09 

-1616 5 8 1130942.1287 32.914 174.508 0.17 1e. 30 18.54* " -1453 8 3 J l 90563.·6R07 116. 364 1 75. 046 Q.46 5;10* 5.58 

-1615 10 22 113147~. 7240 195.683 5.195 0.41 6.20* 6.67 -l 1t52 I ,a 1190741. 9740 296. 044 4.594 0.1s 13.14 14.46 15. 79 

-1611 8 9 1J32860.84R7 121. 7::>4 4.702 0.53 7.97 9.25 lo. 53 -1450 6 7 1191598. 0516 .57.392 l 70. 956 o.os 16.97 17.36 17. 75 

-1605 10 ' 1135105. 9824 175.7.09 177.165 o. 36 12.62 13.83 15.04 -1449 JI 15 1192129.0235 221.119 3. 05 5 0.12 15.28 15.87 16.46 

-1604 ' >7 1135282.8377 35 2. 593 4. 210 o. 38 8.86 9.88 10.89 -1445 3. 10 1193340. 0561 336. 792 182.991 0.01 l6.74 16.88 \7.02 

-1600 I 14 1136670.9750 280.991 6. 078 0.90 12.86 14. 51 16. l 6 .. 1445 g l 1193517.1356 147.396 2.572 0.11 )8.01 18.51* 
-1597 11 2 1138059.0930 ?.06.887 5. J 98 o.51 16. 78- 17 .64* -1444 8 22 1193fl'71.1555 136.273 10.099 0.43 18.16 18.69* 

' ;: 



• 82 Part I: Solar Eclipses 
Memphis: -1443 - -1098 83 

I :( 
,, 

CV CM CD JON L p PMA TB TM TE 
CY CM en ,JON L p PMA TB TM Te 

-l?.80 4 t4 1253641. 7571 12.206 17).676 o.ao 5.87 1.11 8.35 
~1443 I IR 1Jq401(}.8652 28t.. 746 168.801 0.55 8.71 ut.11 11.64 ' -1276 2 I 1255029. 9149 '301.216 174.129 0.51t 10. 74 12.10 13.45 
-1442 I 7 1194174.0670 275.641 t7f..54R o.sz 16.23 17.08* -1273 11 19 1256417.0414 226.435 172. 704 0.67 I 5. 09 16.:B l 7.37* 
-1440 11 5 1195406. <;531 211.6"58 167.056 0.30 )2.47 13.47 14.48 -1272 5 15 1256595.05,02 42.095 ?57.911 o.ss 16.19 17.25 lB.31 
-14;37 ,, 10 1196292.8626 6. 572 9.044 o.ss 8.9<;1 10.28 11. 57 -1261t 6 15 J.259547.9175 71.530 lfl3.563 0.20 11.47 12.;q 13.31 
-1 1+35 8 11 11?7148.9872 121.010 ,174.485 0.84 13.34 14. 74 16. J 5 -1261 4 14 1260581.0792 11.933 I 78. 798 0.02 16.79 17.89 18.23* 
-1431 6 2 1198511.8429 57. 573 178.818 0.6R s.10 9.71, 11.22 -1261 10 9 1260758.7008 184.403 0.496 0 .. 18 6.02* 6.18 
2 1430 11 15 lJ 99069. 026 3 221.505 10.898 0.10 14.55 15.70 16 .f!,5 -1260 9 ?7 126111300169 173.186 a. 395 o.eo 14.69 16. 02 17.34 
-142A 3 31 1199570. 7853 35 7. 691 1 73. 73 7 0.12 6. 75 7.92 9.09 -1257 7 27 1262145. 8732 111.183 o. 819 O.R8 8089 10.41 11.93 
-1424 7 13 1201135.9828 97.23-0 ~55.875 0.03 14.38 14.66 14.95 -1250 3 14 1264567.9214 342.227 0.452 0.21 .n.10 12.99 13.88 
-1423 7 ' 1201490. 6855 87.088 4.46? 0.58 4.91\* 5.28 6.04 ... 1250 9 7 1264 744. 8578 152.756 l 79. 943 0.85 7.68. 9.35 11.02 
-14?1 ,11 6 1202346.9789 212.070 l 74. 882 0.39 12. 82 13-89 14.96 -1247 12 31 1265955. 7814 269'.646 1.220 0 .10 6. 92* 1.01 7.57 
-1420 5 l 1202523. B909 2'1.502 359.146 0.42 10.69 12.10 13.50 -1246 12 20 1266309.9045 258.361 S.1'16 0.9b 9.60 11.42 13 .25 
-1417 3 I J.203558.0741 32ft.247 355.?;88 0.12 17.03 17.47 t 7 .57* .,. 1237 !2 11 126q587. 7590 24A. 854 l 7?.. 699 0.33 6.85* 6.86 7.67 
-14J6 0 13 1204088.6819 127.164 1R2. 249 o.os 5.21* 5.·n -1235 5 26 1270119. 7476 52.304 4.345 0.52 5.92 6.()5 7.98 
-1415 2 7 1204266. 9128 ;06.942 11.884 0.28 10•.39 11.68 12.97 -1234 5 15 1270473. 7R83 41.654 12.372 o.oa 7.15 7.64 8.13 
-1414 6 24 1204768.E,624 78.285 169.255 0.23 5.00* 5.33 "'12 31 3 14 1271507. 9573 342.647 fl.283 0.32 12.64 13. 58 14.51 
-1413 6 l 3 ] 205123.1268 61.9go 177.931 0.47 ts.12 18.92 1 FI .94* -122g 7 18 1272363. 8552 102. 678 173.355 o.oa 9.41 9.93 10.45 
-\413 12 7 12os2qg.16\0 243.57() ,. 056 0.b1 6.81* 1.11+ -1222 3 5 1274785.9331 333.683 l 12. 810 O.flS 11.57 n.01 14.45 
-1410 4 11 1206156.0669 e. 1 99 172.952 0.2,1 17.44 18-04 lR.1 H -1217 6 6 1276705.0147 62. 67g 3.423 0.54 14.98 16.27 17 .57 • -1409 0 25 1?06687.7695 16c;.z,;i5 1. 978 0.94 5. 79+ 6.67 7.91 - 1211 7 28 1278949. 1837 113.296 172;,69,? 0.01 lA.89 18.93* 
-1405 7 14 1208076. 0035 <n. 62 7 3. 73?. o.ao 14.20 15.42 16.63 -1210 7 18 1279303.8517 103.054 181.232 0.67 0.21 9.62 10.96 
-1391l 3 I 12 l,04Q7. 9630 328.519 3.304 0.87 l?.83 14.20 l5.'i6 -J.207 5 16 1280336.9090 43.169 1 76.162 0.72 10. 56 12.34 14.12 
,-,13•'.l't 12 7 1212n9. 7754 243-971 10.900 0.19 6.AU 1.21 1 .~7 • 1207 11 10 1280514. 78] 7 217.937 0.383 o.43 6.52* 1.28 8.20 
-119] 4 11 1213096.0?:01 e. 5J o l AO. 1'15'5 0.48 t5.09 16.04 1 7°00 -1206 10 30 12ao06g.0579 206. 74~ 8.079 0.93 15.47 16.77 l 7. 64* 
-13~1 10 5 1?13273.oa?:: IA0.153 l. 769 0.01 1 7. 51 J 7 • 69 1 7 .87 -1203 8 28 1281901. 8647 143.417 359. 273 o.54 '8. 62 9.q1 11.20 
·-f3go 9 2 ,, 1? 13627. 121 3 l6'i.016 9. t l 5 0.77 1 7. i F- 1 ij.20 18.21• -1197 10 ,i 1284146.8430 197.172 l 71. 977 o.o~ 8.()3 9.46 10.00 
-13 89 ' 20 1?13775. 8554 119.407 161.72g 0.34 8.73 9 0 9A 11°23 -11 % 4 15 1284321. 8A79 13. 911 35A.251 0.01 11.83 12.02 ~12.21 

I -1?-P.8 2 9 l?14110.0252 Joe.478 175.621 0.89 14. 85 16. J 9 17.32* -1196 10 9 J 2845000 R203 HIS. 743 179.160 O.QS 6.75 8.15 9.56 
-1386 12 8 1215163.0701 21t5. 344 167.050 o. ~4 l 6. 32 17 • 12 11 .. ta• -1191 1 21 1286065.9-:\53 nl-.606 ~-261 0-.89 11.21 12.86 \4.50 
-13J35 11 '8 1215517. 7?.73 234.53R J.7lt.87A 0.18 6.72.* 6.90 -1185 ' 16 12A83ll.o754 344. 55A l 80. 097. 0.57 16.56 17.53 17.81* 
-1383 5 12 12160't8. 742h 17. 871 6.456 0.10 5.94 6.93 1:92 -1184 ~ 78 12A8A41. 8681 '1.43. 814 7. 111 0.23 9.12 9.99 10.86 
~1381 Q 15 1 ?lt-904.948ft 1'5CJ. 6~2 173.276 o.6e 11.74 13.22 14. 70 -1182 1 12 1289'Vt3. 816? 2A2.252 1 n. 406 0.92 7.03 8.33 9.63 
-1 ~77 7 5 1218;>93. 7062 88.>396 1 76. 308 0.86 4.97* 5 .51 6.52 -11 77 4 16 I 291263. 91 % 14.321 6.102 0.59 11.23 12-47 13. 71 
-1374 5 ' 17193? 6. 6923 ?9.0AA 171.3)3 0.90 5. 51* 5.68 6.60 -1174 2 12 l?.922Q7.0628 313.513 o. 068 0.71 16.18 11.21 17.38• 
-136R 7 24 1221Ml. 1212 l08.41b l('I. 91 7 0.15 18.02 lP..53 \B.971' -1110 5 27 1?<)386} • 8603 53. 624 183.017 0.02 10.23 10.50 10.11 
~l 367 I> ' 1222103. 10?.3 245. 7?7 l 74. 876 0.01 17.13 17.18* -1170 IJ 21 129403q. 7476 729.145 8. 02 9 0.19 6.66* 7.08 
-1365 5 73 1222634.0386 4 A. 2 6 7 5. 5 78 a.ta l6.l.6 16.83 17.50 -116R 4 6 l 2 q4541. '8998 5. 510 l 70. 834 o. 35 \0.70 11-83 12.96 
.,.1362 9 15 1?23R44.7018 159.7R7 181.124 0.45 5 .. 65* 6.01 -11 63 7 8 1296460. 8226 93.976 o. 787 0.62 7.28 A.71 10. 14 
-1361 3 \2 1224022. 8232 33S.136 10. 27l 0.69 7.34 8.AO 10.26 -1158 4 16 l29A203. 7746 14.574 13.985 o. 14 6.88 7.46 8.03 
-1359 7 15 l 224878. 9959 99.426 l 75. 539 0.84 13.97 15 .. 34 t6. 70 -115,6 8 19 129905Q.8179 13 5.095 1 79. 446 o.96 6099 a. 2a 9.58 
..-1J 55 \0 27 122h443. 7558 202.612 l. 54 7 0.80 6. 30 t: 6.43 7.59 -11 53 6 18 1300092. 7452 74.%5 l 73.478 0.65 5.53 b.51 7.61 
-l 3 51 8 1 ', 1227811. ()780 129.630 1. 928 0.12 12.88 14 .. 20 15.52 -1152 12 1 1300625.0903 240.355 7.995 0.44 16.66 11.22• 
-1350 12 30 1228313. 8106 267.684 166.949 0.02 8.31 a .. 53 8.75 -ll 45 1 23 1302869.0834 29~.568 1 ao. 1 03 a. l □ 16.97 17 • 11• 
~1348 6 1, 122fl864. 9899 69. 046 356.121 0.21 14.47 15.4 t 16.34 -1145 7 19 1301046. 1018 104. 493 0.023 0.15 17.53 18. 11 18. 70 
-1344 4 2 1230253. 8905 c.340 l. 31 7 0.40 10. 75 11.98 13.21 -1 l 44 7 7 1303400.1699 93. 727 7. 969 0.15 18.89 19.02* 
-1339 I R 1231995.1\831 277.440 10.667 0.85 9.24 10.10 12. 15 -1143 11 22 1303902.8642 230. 722 1 71. 824 0.47 8.63 10.03 11-44 
.-.1337 5 J 4 1232851. 9606 39_qi;4 176. 320 0.97 12.89 14 .. 24 15.59 -1142 11 11 1304256. 8267 219.198 l 78. 890 o. 71 6.97 8.29 9.62 
-1334 3 n 12 33885. 91 99 340. 639 l 73. 973 0.89 10. RO 12. 67 14. 54 -1131 2 23 1305821. 9261 324. 249 7. 165 O.A2 11. 13 12.63 14.13 
-133] 12 ,o 1,235273. 8403 268.106 1 74. 748 0.67 7.84 9.01 10.19 -1135 6 2A 1306678.0327 84. 1307 l 72. 650 0.45 15.75 16.74 17. 74 
-1327 10 17 1236660. 9755 192.850 11,·. 17q 0.91' 12. 41 13.94 15 .48 ~1131 4 17 l ::\08066. 9680 16.160 l 77.R85 0.92 13.06 14.60 16.14 
-1314 n 76 l241357.055f: 140.57:? q_ 299 0.4 7 15.63 16 .. 65 17.67 -1130 9 30 l 108597.9319 176. 731 6. 26 8 0.91 10.93 1.z.35 1 3. 78 
-1311 r, '4 12421Aq., q365 7q,.543 3~0013 o .. 66 11.64 13.14 14.64 -llZB 2 14 1309099.8378 31 s. tos l 71.545 0.9B 7.B2 9.26 10.n 
-1 3on 10 17 1:?'43600. 7766 193.031 180. 659 0.81 6.16* 7,.1.4 8.16 -1123 s 18 1311019.8429 45. 646 3.soq 0.81 0. 68 q.93 11.19 
-1307 4 13 1243778.67?4 10.121 7. 98~ 0.30 5.79* 6.08 -1121 9 21 1311875.896? 167.466 170.478 0.04 11.14 11. 52 11.90 
-1305 A 17 1244614.ag19 n1. 375 173.679 0.20 10.57 11. 64 12.72 -1120 3 16 1312052.9615 345.661 358.364 0.30 13.59 14.66 15. 72 
-1304 2 10 )2 1t4811.9129 30<i.959 ?.OOA 0.10 tl.91 12.53 13.15 ·1118 2 23 1312761. 8077 32-4. ?08 15.067 0.19 1.55 a.26 8.96 
-1304 e 5 12449l=J8.95114 l?0.417 181.429 Q.30 11.79 13.08 14. 37 -1116 6 28 131361 7. 7708 84.935 l 80. 4~3 0.39 6.45 7.31 8.18 
-l?>Cl l 1 29 124f,\<l<). 7714 2:3f:. 189 l .440 0.50 6.74* b.B2 7.8~ -1116 12 23 13137()5. 7157 262.690 7.904 Q.67 6.91* 7.01 a.20 
-1300 11 17 1246553.8457 224. 777 8. 750 0.47 7.91 9.19 10.47 -1108 7· 29 1316570. 7540 114. 848 6.522 0.54 5.28 6.21 7.26 ' - t 2 97 0 17 1?47587.9939 162.293 a. s1 a 0.12 13.84 14.50 1 5. 16 -1105 5 2Q 1317605. 1494 56.055 2. 633 0.26 18.63 18.83* 
-1295 J 31 J 248089. 8834 300.805 166.298 o. 30 9.91 10.95 12.00 -1104 5 18 131 7959. 6476 45.838 tl.393 0.14 5.29• 5.40 
-l28q 4 24 125036~-~466 21.)50 7.124 0.09 12.55 13.29 14.03 -1102, 9 21 1318815.8313 167.781 l 7R. 380 0.0s 7.42 8.71 10.01 
-1285 2 lo 1251751.9479 310.373 g. 843 o. 5.2 11.9g 13.16 14. 33 -1098 7 9 1120203.0793 95.41t6 l 79. 693 0.10 ,16.90 17.32 17.74 
-1283 6 15 1?.5?.607. 8984 11.13_4 1 75. 707 0.57 10.48 11.80 13.12 

' 



Part I: Solar Eclip;,es Memplm: ~1091 - -776 
I 

85 

CY CM co JfJrt L p PMA T6 TM TE CY CM co JDN L p PMA T6 TM TE 

-1091 2 24 1322625.12.09 326.246 17fl.969 0.04 1 7 .54 17.54* -935 10 A 13 7982 5. 0064 1R2.276 1 f33. 800 0.29 7. 10 7 .86 8.63 
-1091 8 26 13 22801. 9704 136.445 31j8.123 0.01 13.18 13.82 14.46 -934 ' 30 l 3flOOO?. 8724 o. 016 11.183 0.17 9. 38 10.30 11.22 
-1090 6 9 1323156.0579 125.504 5. 919 0.89 15.64 H,.81 1 7 .99 -<133 8 14 1180505.0862 131.359, ]6EI. 926 Q.42 16.76 17.66 18.55 
-1089 12 25 l 32?-658. 8794 264.245 1 n. u;, 0.81 8.64 10.47 12.30 -932 8 2 1380859.100?. 120.402 176.617 0.33 16.96 17. 7A l R.59 
-1088 12 13 1324012.8469 252.775 l 7A. 762 0.29 7.68 8.73 9. 78 

- 0 31 l 27 1381036. 9801 299. 504 5.452 0.94 13.29 14.54 15.79 
-108-3 ' 27 1325577. 8721 356.244 s. 356 o. 83 9.50 10.93 12.31 -929 6 2 1381893.0055 61.081 172.176 o.16 15.31 1s.<n 16.52 
-1077 5 20 1327822.8184 4 7-402 175.281 o.q2 7.4 7 8.90 10.33 -928 11 14 13 8242 4. 0870 224. 528 3.835 o.35 16.86 17. 40>lo: 
-1076 5 8 1.328176. <;;297 36.812 183.446 0.04 12.12 13.26 13.81 -925 3 21 13A3280. 7136 350.975 l 75. 690 o.35 6.09>lo: 6.68 
-1076 11 l 1328354. 0363 210-183 6.015 0.56 15.04 16.08 11. 13 -922 l 18 1384314. 9294 290. 22 7 169.665 o. 78 11.10 12.63 14-17 
-1074 3 18 1328855. 8135 347.305 169. 973 o.7o 7.50 a. 74 9.98 -919 l1 5 13R570l. 9592 215.018 167. 832 0.40 12.48 1.3. 72 14;95 
-1069 6 20 1 ?30775. 7582 76.915 o. 899 0.21 6.63 7.25 7.88 -918 5 2 1385880.0157 3}.A96 354.340 0.02 16.12 H,.38 16.63 
-1067 10 23 1331631.9859 200. 776 170.052 0.64 13.11 14.40 1 5.10 -91? 4 21 l.386234.1060 21.250 2. 439 0.57 17 .61 18.37111 
-1064 3 27 1332517.7929 356. 556 13.238 0141 7. 16 a.as 8 .• 94 -9 12 I 28 1387976.8499 299.756 13. 35 7 0.34' 8.27 9.44 1 0. 61 
-1062 7 31 1333373. 7192 116.623 178. 336 a.as 5.10* 5.68 6.62 -910 6 2 138fl832.9867 61.442 180.059 0.67 13.79 15.05 16.32 
-1061 l 25 1333551. 7645 295.855 7.342 a.a~ 6.81* 7.99 -909 l1 15 138Q363.9354 224.767 lJ • 705 a.so 11.2s 12.58 13.91 
-1059 5 30 1334408.0982 57.788 174.391 o.73 17.54 18.52 ta.as• ~907 3 31 J.389866.0048 1. 551 l 74. 97-4 0.57 14.51 15.76 l 7 .01 
-1059 11 23 13345 84,. 7'54 7 212.221 358.211 0.03 6.,69* 6.88 -906 9 14 1390397.8984 162.253 3. 754 a.as 9.16 11.00 12.83 
-1057 II 2 1335zq3.9943 210. 520 13.897 0.14 13.91 14.64 15. 38 - 0 03 7 13 139]430.9243 100.853 357.051. 0.32 11.44 12. 56 13.69 
-1054 8 31 1336326.6843 147.046 4.937 0.12 5.46* 5.55 -900 II 5 1392641. 8767 215. 328 175.713 o.87 9.00 10. 28 11. 56 
-1053 8 20 1336681.0913 136.353 13.187 0.01 11. 37 17.50 1 7 .63 -896 8 24 13'l4029.6n8 141. 796 175.468 0.22 5.39* 5,.66 
--1051 6 30 1337361.0661 87.382 0.091 0.49 16.39 17.28 18. l 7 -895 8 H 1394383. 8317 130.895 183.369 0.38 7.40 8.55 9.71 
-1048 4 28 1338394.1049 27.659 355:.218 0.06 10.20 18.46* -992 12 6 1395594. fl037 246.963 3.836 0.61 6-83* 7. 85 9.00 
-1048 10 23 1338571. 8858 201.055 177.957 0.65 9.01 10. 37 11.72 - 8 85 I 29 J 3q7840.0534 301.395 l 77. 268 0.64 15.80 16 .89 17.24* 
-1044 8 10 1339959.0445 127.316 177. 733 0.28 15.33 16.07 16.81 -884 7 I 3 1398370.9457 101-?.55 4.905 0.47 12.08 "•?• 14.48 
-1043 , 4 134013 7. 0791 306.784 6.991 0.14 16.76 17.30* -BAO' 5 I 139975 8. 1100 3 l. 42 7 8. n 1 0.97 5.48* 6. 13 7 • 1 7 
-1040 l I 23 1341524.1827 2~2.641 6.008 o.86 6.70* 7.44 8.48 -879 0 15 1400261-0079 163.808 167.566 0.15 14.79 15.54 16.29 
-1037 3 29 1342381.1138 358.274 177.16] o.56 17.54 18. 0 2* -87fl 9 4 1400614.9966 152.612 l 74. 9QO 0.1a 13.24 14. 71 16.18 
-1036 9 10 B4?.912.0071 157.936 4.559 o. 73 13.69 15.07 16.46 -877 3 I 14007q?.Ol07 332.120 4.289 0.71 14.41 15.50 16-59 
-1034 I 26 1343414.8531 297. 390 171.012 o. 79 7.86 9.64 ll .43 -870 4• 11 1403391.0055 12.1,<,4 182.019 o.?8 14.80"' 15.66 l 6.52 
-1033 1 15 131t3768. 8446 2A6.099 178. 339 0.05 8.27 8. 77 9.26 -868 2 2,0 1404070. 9665 32~.031 168. 733 0.16 13. ?.9 i.4.05 l.4.A2 
-1032 6 30 1344300. 7912 87.495 7.909 0.40 6.51 7.47 8.44 -865 l2 8 140545 a. 0496 248.669 167.823 0.42 15.67 16. 64 11.16• 
-102q 4 29 1345333.186A 2 7. 731 2. 99~ 0.24 7.59 8.34 9.08 -863 5 23 1405989.9061 52.439 35':).696 ().65 10.62 12.40 14.17 
-1023 6 21 1.347578. 65.35 1e.60l 1 72. 615 o.3t' 5.00* 5.35 -858 3 I 1407732. 8356 312."3~0 12. IRI 0.45 7.90 <J. l 3 1 O .36 
-1020 4 19 1348611. 7523 18.940 167. 786 0.29 6.40 7. 13 7.87 -856 7 4 1408588. 8945 qz. 1s2 177.550 0.11 9.83' 11.42 13.01 
-1014 7 11 13508ij6.0798 97.9R6 7. l 16 a.so 16.76 11.10 18.65 - 855 12 17 14Ml?0.0495 2se.432 11.698 0.24 15.68 16.39 11.10 
-1013 n 25 l.351388.1020 234.417 170.017 o.30 11.00 17.28* -!353 5 3 1409621.86.72 32.973 ·1 72.556 0.41 9.24 10.58 11.91 
-1011 5 9 1351919.06A3 38.160 ?..131 o.so 17.13 18.10 18.6)* -852 lo 16 1410153. 8806 195.324 3.1(13 0.12 A. 52 10.21 11.90 
-1010 4 29 1352273. 74 7q 28.077 10.883 o.74 6.08 1.00 7.92 -846 l 2 8 1412397.9970 24'1.008 l 75. hqQ 0.16 14.17 14.88 15.59· 
~1008 9 I 1353129. 7200 148.910 l 76. 1306 0.62 5.49* 5.64 6.50 -841 9 15 1414119.7998 16"3. 366 18?.077 0.62 6.41 7.57 8.73 
-1004 6 20 135451 7. 9931 78.354 l 79. 776 0.59 13.84 15.28 16. 71 -837 I 8 14\5350.8710 280.442 3.655 o. 11, 9.64 10.39 1 l. 15 
-1001 4 20 1355551.7549 19.326 175.640 0.44 6.40 7.23 8.06 -831 3, 2 1417596. 0176 333. 92 8 176.052 0.92 14.67 15.97 l 7 .28 

-999 9 21 1356437.1176 l6S.053 12. 134 0.42 17.23 18.00 18.&* -830 6 IS 141Al26.9312 n3.t84 2.978 0.99 11.02 12.48 13.93 
-997 8 ·, 1357117.0021 119. 084 357.953 0.01 14.59 15.05· 15.51 -825 10 18 1420016.9803 196. 879 166. 876 Q.13 13.83 14.66 15.4-9 
-990 9 12 135971 5. 0645 159. 82 5 1 76. 441 0.14 15.94 16.48 l 7 .01 -fl-24 10 .,, 1420370 .. 9561 ms. 480 l 74. 085 0.91 11.53 13.22 14.92 
-989 3 9 1359892.9852 339.106 5.478 o.46 13.52 14.80 16.07 -823 4 2 1420548. 9A65 4.081 ?..435 o.83 13. 73 14.97 16.20 
-989 9 2 136006 9. 742 0 149.127 184.629 o. 19 5.61 6.18 6.74 -819 7 15 1422113. 8346 103.326 184. 499 0.01 A.28 8.88 9.47 
-9A6 12 26 1361280.9006 266.260 5.964 0.46 10.17 11.45 12.74 -Al8 I 8 1422200.7836 280.738 11.543 0.51 6.90* 7.44 ~-41 
-983 4 30 1362137.0715 2 s. 78 9 174. 816 0.61 16.76 17.64 18.50* -816 5 13 1423146. q220 43.542 179.537 0.12 11.32 12.79 14.27 
-982 lo 13 1362668.0257 191.002 3. ,s6 0.34 14.69 15. 73 16. 77 -a 10 12 30 1425568. 7393 271.384 175.600 0.30 6.92+ 7.18 
-980 2 28 13631 70. 774B 329.904 169. 750 0.55 6.41* 7.35 8.59 -808 6 13 1426099. 8'315 73.0ll 5.116 o.76 7.64 9.00 l O. 36 
-979 2 16 1363524. 8049 31 a. 061 177. 370 o.13 7.19 7.90 8.60 -804 4 2 1427488. 751j} ~4.249 10. 272 o.79 5.90 7.02 8.14 
-978 8 2 I 364056. 66fi 2 119.135 5.699 o. t 5 5.12• 5.23 -802 s 6 1428344. 8219 124.508 175.442 o. 33 7.46 8.48 9.49 
-977 12 17 1364558. 8421 256.853 169. 986 a.so 8.26 9.39 l 0.51 -799 6 4 142'H77. 7218 64.182 169.905 0.28 5.40 6.10 6.79 
-964. 4 30 J 36Cl077. 0757 30.182 182. 658 0.15 17.05 17.59 18. 12 -798 11 lA 1429909. 8935 2?.e.811 7..896 0.31 9.30 l0.69 12 .oa 
-961 2 27 1370110. 1108 329. 643 l 76. 871 0.25 17.35 17. 59* -797 11 7 l.430263:8563 211.302 9. 958 0.20 8.52 9.56 10.59 
-960 8 12 1370641.9645 129. 810 s. 083 0.66 12.30 13.88 I 5 .47 -791 l 9 1432154.1064 2J:12. 5oq 175.492 0.01 17.14 11.11* 
-957 6 11 1371674.9962 69.406 359.49q o.79 14.15 15.42 16.69 -791 7 5 1432330.9776 94.059 356.088 0.06 14.07 14.67 15.27 
.. 956 5 31 137202 9. 6846 59.359 a.243 0.93 5.14* 5.46 6.28 -790 6 24 1432685.1171 83.433 4. 261 0.96 17.70 18.68 19.02• 
-954 lo 4 1372885. 7781 181.853 175.989 0.43 6.46 7.33 a.19 -787 10 17 1433895.8284 196.483 181. 471 0.48 7.32 8.40 9.4A 
-950 7 " 13 74273. 8173 109. 803 177.330 0.68 6.13 a.20 9.66 -784 8 16 lit 34930.1405 135.205 174. 885 0.31 17.84 18.55 10.10• 
.. 947 s 22 13 75307. 6?59 50.654 i 73. 072 O.Q5 5.23* 5.15 6.61 -783 2 9 1435106. 9031 313.442 2. 925 0.25 11.15 12.17 13.lfl 
-946 11 4 1375838. 7290 213. 324 3.834 o.47 6.45* 6.94 -777 4 ,, 1437351.9146 5.811 174. 118 0.71 10.n 12.48 14.20 
-940 12 27 1378084.0276 268. 232 l 77. 800 0.10 )5.59 16.18 16. 76 -776 3 23 1437705.9€86 355.019 182.039 o.14 14.53 15.33 16 .13 
-935 4 10 1379648. 8326 10.796 3.281 0.43 A.43 9.74 11.os -776 9 16 1437882.9621 165.753 1.743 o ... 37 12.32 13.39 14.46 



86 _, Part I: Solar Eclipse.!' Memphis: .jj4 - -425 87 

' CV CM co JON L p PMA TB TM TE CY CM CD JON L p PMA TB TM TF 
' 

-586 12 14 1507368.9027 256.842 l 72. 893 0.82 9.52 11.29 13.07 -774 I 31 l43A384.8305 304.215 167.201 0.34 8.06 9.10 10.14 
-584 5 28 1507900. 0985 59. 756 3. 81 7 0.11 17.37 18.25 l 8. 87* -771 11 19 1439772. 9857 230.369 166.629 0.22 13.69 14.a 2 15.95 
-583 5 18 1508254. 7739 4<J.703 12.575 0.1s 6.84 7.39 7.93 -770 11 8 1440126.9648 218. 871 1 73. 743 0.67 11.es 13.55 15.25 
-582 10 l 1508756.1529 !Al. 8.72 171.173 0.03 10-.02 18.02* -769 5 5 1440304.9103 35.556 0.015 Q.63 11.19 12.56 1'3.92 -s 81 9 21 1509110.8264 11). 271 179. 247 1.00 7.40 8.60 9.80 -765 8 17 140869. 7144 135.168 182.502 o.31 5 .. 30* 5.34 6.12 
-580 3 16 1509287. 7795 349.477 7.169 0.69 6.44 7.68 B.92 -764 2 10 1442046.8514 31 ?. 769 10. 81 7 0.83 8.40 9.73 11'.07 
-5 78 1 20 1510143.9748 109.873 172.571 0.33 13.68 14.81 15.95 -762 6 15 1442902. 8392 74.807 176.933 0.89 8.14 9.47 1 o.ao 
-577 l 1,;; 1510321. 9800 288.454 .0.868 0.13 14.27 14.89 15.51 -757 9 17 1444827. 8916 166. 062 9.637 o.oo 10.ao 10.92 11.03 
-574~ 5 9 1511532._ 7329 40.934 177.407 0.28 5.90 6.60 7.30 a.755 l 31 1445324. 8238 30'i.589 175. 060 Q.41 7.64 0.63 9.62 
-570 2 24 1512920.0721 329.741 179.937 0.50 16.42 17.29 17-~?• -754 7 16 1445855.6989 104.405 2.657 o.51 5 .01• 5.30 6.14 
-568 l 5' 1513599. 9036 279. 073 164. 989 0.06 11.19 11.76 12.34 -748 9 1 1448100.7897 156. 826 173. 980 o.o:3 7.19 7.50 7.82 
-56~ 4 1 1515518.9810 1 a. 0s1 358. 514 0.59 13.86 15.26 16.65 -744 6 25 t4494A8.1469 85.265 176.079 a.so 18.39 19'.02* 
-558 l 14 1517261.7625 2ae.618 8. 726 0.1a 6.86 .. 7.90 -744 12 20 1449665. 9099 262.377 2.760 0.06 11.18 11-93 l 2.69 
-556 5 19 1518118.0316 5 1. 353 176.551 0.8!, 15.48 16.63 17.79 -743 12 9 1450019.8769 250.884 9.853 0.62 8.54- 10.28 12.02 
-5'55 11 l 1518648.9262 213.469, 6. 820 a.as 10.72 12.19 13.66 !"736 1 2, 1452441.0000 ll'i.963 l • 949 ff. 71 13. 78 15. 15 16.52 
-553 3 18 1519150.9448 351. 054 1 71. 022 0.24 12.42 13 .48 14.54 -732 5 15 14538::!9. 9042 46.063 6.938 0.24 10.50 11. 59 12.6R 
-552 8 31 1519682. 7486 151.287 359. 246 0.45 5.52• 6.23 ,7 .22 -730 9 18 145'i6'16.1237 167 .. 740 173.655 0.50 17.31 18.17 18.23• 
-551 B 20 1520036. 7487 140. 223 6.803 0.32 s:31• 5.94 6.78 •729 3 14 1454862. 8918 34 s. 7q6 1. 491 0.21 10.97 u.95 12.92 
-548 6 19 1521070. 7212 A0.624 2. 059 0.25 5.66 6.24 6.83 •723 5 6 J 457107. 7605 37.196 1 71. 645 0.64 6.07 7.19 8.32 
-546 10, 23 1521926.8802 204.082 1 70. 870 Q.35 9.R2 10.81 11.19 -722 4 2, 1457461.8161 2 6. 519 179.653 0.10 8.20 R.97 9.66 
-543 3 27 1522812- 7728 C.174 14.-295 0.21 6.73 7.41 8.10 -120 3 4 l.458140. 8469 336.780 l.66. 004 C'1.08 9.24 9.79 l 0.35 
-541 7 31 1523668. 7905 120.359 l 79. 391 0.94 6.19 7.43 8.67 -717 12 22 145952 A. 9964 26=.916 l 66. 455 o.oA 14.47 15-16 15 .85 
-536 11 1 1525588.9579 213.884 14. 636 0.0lt 1'3.0l 13.41 13.81 -716 12 10 145')882.998? 252.462 l 13. 640 0.60 13.66 15 .16 16 -66 
.. 533 8 31 1526622.0508 15C.982 6. 299 0.94 15.19 16.49 17.78 -7] 3 10 10 1460916. 9843 ll\l:i.582 165.323 o.o:3 14.35 14.64 14.93 
-531 l 15 1527124. 9315 290.232 l7f,591 o.84 10.94 12 .so 14.67 -710 3 14 146l802.86Al 346.163 9.350 0.76 9.24 10 .51 11.78 
-530 6 30 l 5.27656. 0360 91.0,n .227 0.11 15.31 16.37 17-43 -708 1 17 1 1t6265R. 7768 10l::.?8Q 174.512 0.42 6. 35 7.23 8.ll 
-529 6· 20 1528010.6768 80.962 9.955 0.62 4.99* 5.71 -704 5 5 !464047.0856 '36.q33 1 78. 774 0.11 17.07 18.15 t8.59t: -5n 10 23 1528866. 9016 204.489 178. 709 o.37 9.84 l0.90 11.95 -703 10 10 1464578.9339 199.211 9. 096 0.61 10.95 12-48 14.0l 
-526 4 18 1529043.6602 21. 154 4.994 o.oo 5.63* 5.-60 -701 3 5 l 46501JO. A61 l 317.175 173.847 0.10 9.00 10.32 11.64 
-523 2 15 1530078.0264 321.401 0.074 o.63 15.15 16.17 17 .19 -699 8 6 1465966.1232 125.801 9. l 78 0.68 17-44 18-28 18.81• 
-519 5 30 l 531642. 9240 61. 76 5 183. 323 0.10 11.63 12.73 13.83 -694 10 10 1467856. 80?.9 181:i. 7133 173.205 0.05 7. 71 a.11 a.so 
-516 3 28 1532676.0480 1.862 178.229 0.91 15.75 16.82 11.88 -690 1 28 1 116q;>44.1004 116.976 1 7,.A22 0.74 l 6.AS- 17-75 1 8.62 
--508 4 28 1535628.9487 31.613 4.171 0.51 12.23 13.64 15.04 -689 1 " J.46<)4?1.8966 295.627 2.269 o.o'5 11.33 11.98 12.64 
-506 9 l 1536485.1585 152.521 110.102 0.3b 18.11 18.4&* •689 1 18 14M598. 8112 106.704 182.350 0.44 7.30 R.28 q.21 
.. 504 2 16 1537017.7586 321.518 7. 893 o.ao 6.52* 6.80 8.oo -68~ l 11 1469775.8868 2R4.292 9.554 0.81 8.90 10.81 12.12 
-502 6 21 15 37873. 9160 82.599 173. 943 0.21 11.52 12.55 13.58 -686 ll 10 1470$309. 7765 221. 3\2 1.105 0.51 6.56• 7. 25 A.15 
-501 12 4 1'538405.0438 ,241.130 6.789 0.89 15.38 16.47 11.11• -682 8 28 i472196.9376 11t7.06~ (). 235 0.4'5 11.1~ I 2• 55 13.96 
-49q 4 19 1538906.8446 22. 739 168.892 a.as 9.26 9.72 10.19 -678 6 l7 14735AS. 7366 77.246 4. 231 0.66 5.39 6.40 7.42 
-492 11 24 1541682.9960 237.695 l 7(}. 756 0.91 13.56 14 .• 87 16.19 -66~ 8 28 14 79136. 7881 141.?:98 A. 132 0.01 6.85 7.26 7.66 
·489 4 29 ~1542568. 7010 31.764 n.995 0.6:) ' 5.48* 5.80 6.62 -661 l l? 1479M9.020<l 285. R72 1 71. 354 0.94 14.61 15.98 11. 1 2• 
-487 9 ·1 1543424. 7't60 152.50b 177.736 0.68 5.54* 6.21 1.22 -660 6 27 1480171.0127. 87.676 3.346 0.74 14.57 15. 94 1 7. 31 
-480 4 19 1545846.6819 2;2.961 1 76. 779 0.12 5.60• 5.8~ -659 11 11 1480673. 0771 2:>3.075 165.113 0.13 16.78 17.32 17.42* 
-479 10 2 1546377. 9973 11n.109 5. 2'52 0.68 13.23 14. 79 16.34 •656 4 15 1481558. 8429 17-946 7.244 0.95 8.62 9.83 11 ~05 
-477 2 17 154688 o. 9078 323.097 171.712 o. 77 10.10 12.02 13.86 -650 6 1 1483802. 8816 68.003 l 75. 904 0.58 9.22 lQ.99 1 2. 75 
-476 8 l 1547411.9950 122.743 359. 001 0.24 13 .94 14. 75 15.55 -649 11 21 1484335.0031 232. 767 9.002 o.a1 13.70 15. 16 l 6.62 
-469 3 20 1549834. 0143 353.691 358.564 0.61 14.90 15.97 11.os -647 4 6 1484836. 8487 9.126 171.949 0.1s 8.74 10.02 11.30 
-465 1 2 1551398. 7453 92.991 1 so. 655 0.32 5.53 .6. 38 7.24 -645 9 8 1485722.1320 158.155 7. 740 o.e9 17.47 18.15 18.3A* 
-465 12 26 1551515-1869 269.549 6.129 o.s4 6.92* 7.52 8.bO -640 11 11 l 4A7612. 8499 223. :>28 1 72. 964 0.53 8.26 9.54 10.82 
-462 4 30 1552431. 9918 33.448 l 75. 959 0.10 14.12 15. 32 16.52 -6:\fi B 29 1489000.1007 149.045 172.151 0.77 ]6.67 17.57 18.47 
.. 457 B 2 1554351. 89,15 123. 02 8 6.902 0.14 10.25 11.11 11.97 -635 8 19 14R93'54.7967 J3A.673 1 so. 45 8 0.89 6.54 7.67 A.RO -456 12 16 J 554853. 7453 260.137 110. 739 0.16 6.90* 1.22 -634 2 12 1489531.85JB 317.204 8. 7l 7 0.93 8.25 9.98 0.10 .. 454 5 31 1555384. 8077 62.853 1. 533 0.43 

1;:i~ 
B.70 9.76 -632 6 17 1490388.1506 1e.4a1 1 75. 092 0.46 18.54 19.00* 

-452 10 3 1556241.1214 185.286 169.080 0.53 17.96 .. -617 3 6 1495763.]262 33',.040 o. 593 0.01 11.11 17 - 73* -450 3 20 1556773. 6898 353. 757 6.323 0.22 6.05* 6.29 -610 4 17 1498362.1785 .2C.Oll I 79. 055 0.33 lf\.05 18. 35• -44q ' 9 1557127.1624 342. p,59 14.151 0.13 6.2B 6.91 7.55 -609 9 ,o 1498A92. 8332 lJJC.099 7. 164 o. 37 7.88 8.85 9.81 
-447 1 12 1557984. 0234 103. 456 179. 829 0.28 14.81 15.77 16. 72 -607 2 l? 1499395.0057 31 E. 785 172.527 o.54 •14.28 15.50 16. 73 
-446 12 26 1558515. 8103 269. 956 14.557 0.02 8.03 0. 26 8.48 -606 7 30 1499926.8595 119.2('16 o. 994 o.06 7.94 -9.67 11.41 
-443 4 30 1559372.0220 33.857 183.794 0.0't 15.73 16.05 16.37 -603 5 28 1500960.069] 59.346 355.972 0.09 11.10 17.52 t 7 .93 
-437 12 17 1561793. 7415 260. 521 178.588 0.21 '6 .90• 1.10 -602 s 1A 1501314.7888 49.327 4. 71 7 0.69 1.21 8.21 9.21 
-436 6 10 1561970.0958 73.259 o.646 0.61 17.27 18.20 18.97* -596 7 9 l 50,3558. 6970 99.363 173.3,75 0.53 4.99* s.oa 5.99 
-433 10 4 1563180.7632 185.314 176.784 ,0.52 6.04* 6.85 7.79 -595 6 28 1503912.8925 88.783 181.650 0.55 9.63 11.21 12. 78 
-432 3 30 156'?1358.9858 4.362 5.643 0.2b 13.82 14.82 15.83. -595 12 23 1504091.0692 26'6.174 8.948 0.37 16.20 17.08* 
-430 B 3 1564215.1113 124.664 l 70. 884 0.82 17.17 18. 12 18.02• -593 5 9 1504592. 7964 40.605 169.531 0.26 7.56 8.30 9.05 
-425 11 4 1566133. 9981 217.003 4.824 o.46 13.68 15.07 16.46 -587 1 29 1506866. 1682 11 e. IHI:! 8.077 o.38 18.51 18.88'4-



88 
Part I: Solar Eclipses 

Memphis: -423 - -i8 89 

CY CM co JON L p PMA TB TM TE CY CM co JON L p PMA TB TM TE 

-423 3 21 1566636. 81 79 355.302 170.103 0.54 7.44 8.81 10.18 -241 6 15 1633197.8853 78.629 178.015 0.89 9.42 11.09 12. 75 -422 3 ID 1566990. 8396 344.358 1 77. 803 0.14 8 0 63 9.52 10.42 -241 12 10 1633375.9327 254. 972 3. 95 5 0.25 11 .61 12.87 14.12 
-415 4 21 15 69589. 9445 25. 3R6 356.405 0.18 13.20 14.03 14.BS 

-240 11 28 1633729.98!35 243. 550 11.235 0.41_ 13-17 14.6 3 16. 10 
-410 l 27 1571331. 8815 302. 865 6.316 0.54 9.72 11.00 12.28 

-234 l 31 1635619. 7313 307.983 l 75. 876 0.18 6.69* 6.86 -401' b 1 1512181.9221 64. 753 1 73. 386 o.n }1.91 12-78 l 3.65 -233 7 lb 1636151.0464 108.469 4.012 Q.95 15.43 16.70 1 7 .96 
-404 3 20 1573576. 1308 355.01.6 1 77. 186 0.02 18 .01 17.97* 

- 231 11 19 1637007. 7373 233.902 l 75. 003 0.27 6.71* 1.12 
-403 9 3 1574107. 8503 15 5. 202 5.280 o.49 7.95 9.24 1 o.53 -230 11 A 1637361- 7511 222.453 18?.216 o.38 6.57* 7 .20 -401 l lS 1574609.8476 293. 590 170;450 0.91 8•21 9.55 l 0.90 -229 5 5 16 3 7539. 8147 39.591 9.004 o.sa 7.58 8.67 9.77 -393 8 14 15 77739. 8772 135.179· 177.663 0.13 8.58 10.34 12.10 -221 9 t 1638395. 8422 160.459 1 74. 866 0.33 8.34 %31 10.28 -391 l 27 1578271.8914 303.269 14.143 0.20 10.02 10.92 11.83 -220 4 25 16 1t0817. 7472 30.760 1 73. 776 0.85 5.86 6.93 8.00 
-389 6 2 1579127.9572 65.176 181.198 0.55 12.66 13.89 l 5.13 -219 4 14 1641172.0129 20.223 182.158 0.28 15.04 H,.03 11.02 -388 11 14 1579658. 9370 228.163 12.394 0.34 11.38 12.67 13.95 -216 2 11 1642205. 0799 318.950 l 75. 590 o.a1 16.46 17.43 17.45* -382 7 13 1581725.9802 104.622 358.150 0.33 13.43 14.52 15.62 -214 l2 11 1643239. 0828 256.577 167. 807 0.01 17 .08 17.ll* .. 379 11 5 1582936.8330 218. 680 1 76. 444 0.98 7.62 8.85 10.03 ~213 11 30 1643593.0742 245. 092 174. 948 0.48 16.40 17. 19* -378 5 2 1583114.8385 35.843 3. 239 0.65 a. 36 9.78 11.20 -208 ' 13 1645158. 0082 349.533 2.449 o.79 J.4.41 15.67 16.93 -376 9 4 1583971.0474 156.836 169. 251 0.56 15.38 16.45 17.52 

-206 7 17 1640014.15% 110.000 167. 874 0.14 18.77 18.95* .. 371 12 6 15 85890. 0300 250.580 4. 719 0.64 15.09 16.,35 17.14* -202 5 b 1647403.0426 4 l. 220 l 72. 95 3 o.24 16.36 17.11 17.85 -369 4 23 1586392.6689 26.913 167. 849 0.11 5 .55* 5.73 -201 ID 10 1647933.9212 202.287 l. 988 0.1a 11.31 12.14 12.97 -36B 4 11 1586746.6942 16.144 1 75. 725 0.39 5. 71* 6.37 -194' b b 1650355.8090 70.580 35A.471'J 0.02 fl.65 8.88 9.11 -363 7 13· 1588665.8591 104.896 6. 035 0.35 B.66 9.69 10.72 .. 189 3 14 1652097. 7962 34~.705 10.312 0.86 1.00 8.17 9.34 
-360 5 12 1589700.1118 46.262 2. 338 0.84 17-76 18.72* -187 7 17 1652953. 7855 11 o.021 175.567 o.-s1 6.32 7.36 8.39 
-356 3 1 1591087.9264 33 s. 608 5-.226 O.Q5 11.45 12. 77 14.09 / 

16531'.H.9683 288.434 1. 740 0.5 7 13.09 .14.49 l 5.89 -1 86 l 11 -350 4 22 1593331. 9707 26.624 174• 918 o.47 13.37 14.80 16.23 -1 86 J2 31 l.653485. 9976 211. 064 11. 042 o-19 13.91 14.87 15.83 
-349 10 6 159~863. 8486 188.0H, 4. 369 a.as 7.78 9°23 10-69 -1A2 10 19 l,654873.947-2 202.689 9. 81 5 0.65 11.61 13.01 \4.H -348 Q 24 150421 A.0045 l 76. 889 12.051 o. 12 14.34 15.11 15.87 -180 3 4 1655375-7610 340.670 1 74. 776 0.47 6.25* 7.06 7.96 
-347 , 19 1594365.9090 326.518 169. 606 O."i8 10.68 12.00 13. 32 -179 B 17 1655906.9108 140.229 1. 960 0-89 9.67 11.57 13.4 7 
-345 1 24 1595251.1790 115.447 5.303 o. 15 18.80 18.91* -1 78 B 6 1656261.1681 129.531 10.159 o. 31 18.46 1s. 76* -339 9 15 1597495. 7811 167.510 176.153 0.35 6. 10 1.10 0.1-1 -177 12 ,, 1656763. 7464 267.458 174.816 o. 41 6.92* 7.41 -338 9 4 1597849. 7815 JSt.%3 183. 644 o.36 5.95 6.93 7.92 -175 6 b 1657795. 7021'> 70.857 6. 383 0.81 5.04* 5.67 6.58 -336 7 14 1598529.1735 106.616 170. 026 0.28 18. 77 18.97* -173 10 10 1658151. 8815 l 9':\. 350 1 73. 980 0.67 9.35 10.66 11.96 -335 7 4 1598883.8919 96.524 178.640 o.96 9.73 11.23 12. 72 -169 7 28 1659539.0927 t:>0.580 174.828 o.60 16.64 17.54 18.43 
-334 12 17 1599415.0223 261.801 12.379 0.15 14.92 15.59 16.27 -J 65 5 17 1660927. 8,68 51.561 179.580 o.45 8.14 9.50 l 0.86 -328 2 20 l60l ;os. 8565 326. 857 177.475 0.06 9.4-6 10.00 t0.54 .. 162 3 1~ 1661%1.0925 351.424 1 74. 243 0.47 17. 12 17.90 l 7.9lt -325 12 8 1602692. 9267 252.327 176.383 0.16 11.11 12.04 12.92 -158 1 1 1663349.0806 278.601 1 74. 723 0.49 16.51 17.09• --321 5 D 1603224.6948 56.380 8. 532 o.a1 5.17* 5.47 6.,46 -157 6 17 1661880.9967 81.272 5. 513 o. 31 14.38 15.37 16.37 •322 10 7 1603727.0290 189. 650 168. 303 o.s1 14. 79 15.97 17.16 -154 4 15 l664'H3.9191 21. ;44 Oh47.l 0.64 11.46 12.91 14.16 -321 Q 26 160401H. Q')55 178.430 175.812 0.20 16.82 17.55 18.07* -J47 5 27 1667513.1068 61.952 178.675 0.48" 17.61 18.51 18.89* -316 I 8 1605646. 0588 284.061 4. 510 0.86 15.87 17.02 11.12• -147 11 20 1667690.0370 2~5.831 1.8).4 o.oo 16. 36 16.46 16.55 •309 8 15 1608421.8313 136. 735 4.011 0.10 7.51 8.71 9.90 -'l3R 11 11 1670967.9912 226.410 165. 803 Q.33 13.85 14.82 1 5.RO -308 12 29 16 0892 3. 8844 274.559 168.479 0.47 9.41 10.94 12.47 -] 35 4 15 1671853. 7560 21.577 8.297 0.90 6.25 7.26 8.27 -306 6 14 1609455- 9247 77.437 359. 590 o. 76 10.94 "12.82 14.71 -133 B 19 1672709. 727~ 14 l. 875 1 n. 563 0.11 s. 39* 5.75 6. 20 •302 4 2 1610843.9233 7.698 3. 445 1.00 11.45 12. 77 14.10 -132 2 13 1672887.9545 321.433 2.q81 0.12 12.57 14.06 15.55 
-297 I 8 1612585.7394 284.130 12. 248 0.01 6 .88* 6.,88 -1 31 2 l 16 73241. 9721 310.226 10. 43 7' 0 .09. 13.21 13.91 14.60 
-296 5 24 1613087. 7815 57.877 l 72. 243 0.46 6.48 7.57 8.66 -121l 11 20 1674630.0426 236.220 9. 65 5 0.74 15.22 16.35 17.274< -295 5 13 1613442. 0144 4 7 • 38 7 180.658 o.53 14.85 16.01 17.16 -126 4 6 1675131. 7460 12. 719 172.988 0.82 5.95 6.93 7.91 -295 11 7 1613619. 8845 221.366 4.040 0.57 8.95 10.47 12.00 -J 25 9 19 1675662.8384 172.617 o. 550 0.63 7. 36 a. 79 10.21 -294 10 27 1613'H3.9829 210. 031 11.454 0.36• 12.97 14. 37 15. 78 -124 9 7 1676017.1322 161. 748 8.591 0.89 17.45 18.32* -285 10 18 16-17251. 7390 200.475 175.326 0.25 6.27* 6.95 -123 2 3 1676165.7517 312.063 167. 071 0.02 6.6411= 6.77 7.05 -284 10 6 1617605. 7391 189.132 187..026 0.52 6.10* 6.96 -122 1 23 l 6 76519. 7351 300. 761:, 174.372 o.33 6.76* 1.12 -283 4 , 1617783.8937 8.054 11.333 0.03 10. 78 11.10 11.43 -11<:I 11 11 lt>77q07.9583 226. 763 173.67? 0.60 11..94 B.35 14. 76 
•282 8 16 1618285.1523 138.480 168. 007 0~58 18. 10 18.65* -115 B 29 1679295.0559 152.623 173.048 0.11 15.38 16.43 17.49 -2 Rl 8 6 1618639. 8476 12 8. 209 176.446 0.52 8.24 9.43 10.62 -114 8 19 1679649.6901, 142.224 l.8].452 0.32 5.40* s. 73 -280 1 30 1618816. 7278 306.158 4. 116 0.05 6 .. 71* 6.73 -111 12 12 1680860. 7829 258.285 1.788 0.19 6. 89* 7 _3q a.01 -278 b 4 J.619673.0525 68.265 171.335 0.16 16.88 17.52 18.16 "'lOA 4 16 1681717.0641 23.284 t 72. 246 o. 15 16.94 17.45 l 7 .96 -274 3 ,. 1621061. 8304 359.100 l 75. 94} 0.48 8.14 9.35 10.56 -104 , 3 1683105.0538 311.756 1 74. 095 0.64 15.80 16.96 17.36* -270 1 9 1622449. 0181 285.860 176;.224 0.45 14. 79 15.80 16.81 <( -103 7 19 1683636.8808 112.671 3. 051 o.74 a.as 10.50 12.13 -268 11 • 1623483.0465 222.999 167. 912 0.47 15.46 16.61 17.42* -93 b 29 1687268.9116 93.145 175.Q45 0.49 10.51 12.2'3 13.95 
-267 10 ,a 162383 7. 0669 211. 584 l 75. 165 0.32 16.08 11.08 17.57* -92 6 17 1687622. 9458 82.453 183.917 0.09 12.41 13.18 13.95 
-262 2 9 1625402.0564 317.107 3. 823 Q.64 15.82 16.,88 17.42* -92 12 12 1687800.1771 258.666 9.643 0.51 6.90* 7.28 8.24 -255 9 16 16 281 77. 8540 169.192 2. 659 o.95 a. 21 9.52 10.83 -89 4 17 1688657.1013 23.702 180.069 o.s1 17.38 18.20 18.40* -253 1 31 J 628679. CJ! 07 307. 782 168.003 0.34 10.67 12.01 13.36 - 88 9 29 1689187. 8086 183. 5<p 7. 941 0.17 7.33 8.01 8.69 •25) 7 5 1629565. 7684 97.996 4.891 0.87 5.63 6.,81 a.oo -82 5 28 1691255 .• 0976 63.154 357. 048 o. 1 2 17. 78 18.24 18 .. 71 -24fl 5 4 1630599. 8782 39.271 1.103 0.60 10.06 11.29 1 2. 5 l - Bl 5 18 1691609.6921+ 53.014 5. 824 0.52 s. 21 * 5.69 6.43 .. 24} 2 9 1632341.7887 317.230 11.622 0.68 6.58* 7.69 8.83 - 78 3 17 1692643. 8751 353. 794• 1.502 0.28 10.21 11.46 12.64 



90 Part I: Solar Edip5es - Memphis: .77 - 59 

CV CM co JON L p PMA TB TM TE 

-77 3 6 1692997.8913 342. 798 9.160 0.49 9.59 11.13 12.67 
• 75 7 q 1693854.1813, 103.591 t 75. 069 a.as 18.96 18.99* 
-72 5 " 1694887.6962 44.270 l 70. 649 o.76 5.31• 5.74 6.58 
-71 10 21 169541 A. 8290 205.644 359.848 a.Jo 7.49 a.s1 9.53 
•65 12 14 1691664.0486 260.400 173.631 0.75 15. 51 16. 71 11.10• 
•63 5. 28 1698195.0025 63.443 4. 951 0.33 14.61 15.52 16.43 
-62 5 18 1698549. 7281 53.431 13.654 a.ta 5.78 6.28 6.78 
·•t to t l(:iq9os1.01a1 185.317 l 11.963 0 .. 73 16.08 11.10 11-96* 
•60 9 20 1699405. 7184 174. 724 180.1.13 a. a4 s.ea• 6.62 
-53 5 9 1701827. 7295 44.691 178.458 0.11 6.11 6.53 6.96 
·50 3 7 1102860. 97 1H 344.·310 112. 850 0 .. 41 13.53 14.8 3 16.12 
•49 B 21 17033';12. 7882 144. 515 1. 04'1 0.79 6.08 7.30 R.51 
·47 I 4 1 703894. 84 70 282.459 165. 641 0.11 9.12 9.74 10.36 
•39 7 31 1701024. 73,58 124.606 113.490 0.11 5.18* 5 .. 75 6.39 
•38 7 -;20 1707378.1750 113.800 181.364 a.so 5.83 6.93 a.04 
-37 1 14 1707556. 8641 292.172 q.460 0.99 8.56 10.10 11.64 
•35 5 19 l 7on4l 3. 0402 55.135 177.611 0.94 15.04' 16.11 11.19 
-34 11 I l 708943.,8688 216.853' 7.502 0.18 8.67 10.09 11.51 
·28 1 5 l 710834. 7666 282. 762 173.532 0.91 6.89* 6.92 a.oz 
·23 4 7 l 112153.1516 14-122 1.200 0.1b 5.95 1.15 s.35 
-21 • II 1713610.0181 135.203 ·112. 775 0.18 •14.39, 15. 72 1 7 .os 
-9 6 30 1717950. 9348 94.762 2. 345 o.84 11.42 12.AB 14.33 -~ 6 19 l 718305.6591 84 .• 12 8 11.020 0•21 4. 99• 5.22 
-6 4 29 1718985.0124 35.997 358. 516 0.69 14.83 16.20 l 7-56 
-6 10 23 1719161.7947 201. 848 179.452 o.a3 6.72 7.74 8.76 
-2 2 15 1720372.%13 324. 876 0.868 0.41 13.23 14.22 15.21 

1 6 10 l 7215fl3.6548 7~. 995 l 75. fl63 0.36 5.02* 5.34 ,, 4 A 1722616.8562 16. 22 9 110. 935 0.35 a.so 10.10 11.40 
5 3 28 1122:971.1025 5.583 119.1 so 0.12 17.3) 18. l '3* 

7. Solar Eclip::es for Thebes (-2972 - 59) 
s 9 22 1 723148. 7413 176. 963 35q. 739 o.s0 5.91* 6.14 7.13 
6 q II l 7?.3502. 8272 165.875 7.386 o. l 2 7.56' fl.30 9.03 

17 2 15 1121312. <J07~ 32:5.2ll B.754 O • .72 10.38 11.84 }).30 
1• 6 21 172B168. %18 86.430 1 74. 9Q7 0.55 12.96 14.18 15.40 
20 12 3 172869q.9613 250.464 7.429 0.78 12.33 13.81 15.29 
24 9 21 1730088.1346 176.751 b. 98l 0.49 17.56 18.09* 
26 2 6 173059'0. 8102 315.CJ54 173.010 0.78 6.97 8.29 9.61 
27 l 26 173094 5. 04'89 304. 91 a 180.850 a. 10 16.36 16.91 17.28• 
29 II 24 1 731977. 8952 241.00l 1 71. 424 a.et 9.43 l0.83 12.23 
32 4 20 l 732R63. 7<HO 35.601 13. 045 0.05 7.57 7.92 9.21 
'3 9 12 1733365. 9075 167.399 1 n. 114 o. 10 11.29 12.00 12.01 
34 q I 1733719. 9594 156.346 178.767 0.42 ll.72 13.04 14.36 
3R 6 21 1735108. 7838 fl6.643 182. 881 0.04 1.22 7.56 7.91 
39 12 4 1735639.9500 250. 838 15.282 o.oa 12.54 13.U 13-69 , 
41 4 19 1736141. 7111 26.723 177. 762 o.os 5.62 6.01 6.40 
45 6 I 1737706.8906 126. ~62 o. 031 o. 72 9.56 10.95 12.35 

·49 5 20 1 7390'J4. 8557 56.558 3.801 0.94 8.43 10.02 11.61 
52 3 19 l 74012 s. q7q9 357. 305 359.450 0.63 13.74 14.86 15. 97 
58 5 11 l 7tt2372.M~41 4 7. 665 16fl.471 0.23 5. 27*· 5.53 6.17 
59 4 30 17427?.7.00-99 37.221 l 76. 965 0.84 14.69 15.95 11.21 



Thebes: -2972 - -2781 93 

CY CM CD JON L p PMA TB TM TE 

-2972 9 24 t>3580l. 8769 l5e.356 358. 082 o. 35 9.20 10.37 ll.54 
-2966 It 17 638047.0003 213.139 171.906 0.91 13.54 15.15 16. 76 
-2q60 2 18 639965.<n99 306.045 6. 501 0.95 11.29 12.91 14.54 
-2958 6 23 f.40822.0501 66.231 171.610 o. 12 l 7 .19 17.73 18.26 
-2954 4 12 642210.9550 351.577 1 76. 808 o.1,1s 12.10 14.22 15.75 
-2953 9 25 642741. 8627 158.735' 5. 928 0.18 8.86 9.94 11.02 
-2g51 2 8 643243. 8227 29E:.955 110.937 o.n 7.33 8. 70 10.07 
-2947 5 21 644809. 0074 36. 879 353.574 0.07 15.72 16.14 16.56 
~2943 ' 11 646197.0324 327.355 357.651 0.48 15. 73 16.76 l 7 .63* 
-2939 6 23 647761.6977 66.263 179.351 0.20 5.21* 5.75 6.30 
-2939 12 18 64 793 9. 8933 245.015 7. 876 0.89 9.05 10.()5 12.a5 
-2937 5 4 648441. 7296 18.156 167.186 0.15 6.14 6.66 7.18 
-2932 8 4 650360. 7781 107.4B8 358.087 0.23 6.57 7.43 8.30 
-2931 7 24 650114. 8032 96.473 5. 733 0.49 6.66 7.B2 8 0 98 
·~2928 5 23 651749.0432 31.287 1.435 0.71 16 .07 11.oa l 8.10 
-2925 9 16 652959. 8110 149. 762 177.957 o.5 7 1.01 0.22 9.3 7 
-2921 7 4 654347.0064 76.826 178.620 o.84 14.72 15.93 l 7 .15 
• 2914 ,. 10 656769.0355 307.935 l 78. 7.82 o.57 15.43 16.39 l 7. 36 
-2·913 8 4 657300.1113 107.204 5.226 0.93 17.51 lA. 52 .10.a2* 
-2912 1 2 10 657803.022] 246.584 111. 684 0.90 14~61 16.09 17.31* 
-2906 3 2' 659721.8422 337.755 4.428 0.45 R.70 9.97 11. 24 
-2900 5 14 661966.8lf!9 7.B.72R 174. 159 o. 82 7.70 <;1.12 10.53 
-2890 5 3 662321.0004 1a.220 182.484 o.3s 14.82 15. 94 17.06 
·2899 10 27 662497.987R 192.158 5. 898 0.75 13.23 14. 52 15. 81 
-2897 3 " 662999. 7662 32 8. 862 J 69. 092 0.4R 6.35* 7.26 B.26 
-2A90 10 18 665775.9198 1132.920 169. 900 o.36 12.10 13.13 14.16 
=2A87 3 22 666661.6960 338.001 12. 307 0.06 6.24* 6.29 
-2885 7 26 667517.6544 9e.129 177.451 0.16 5 .14* 5.26 
-2884 I 20 667695.8800 277.971 7.146 o. 79 A.70 10.61 1 2 .53 
-2882 5 25 668552.1061 39.110 l 73. 292 0.20 18. 25 18.53* 
-2882 I I 18 668728. 7282 214.447 358.134 0.21 6.39* 6.77 
-28 7A 9 6 6 70116. 7130 140.148 356.9q7 0.08 5.46* 5.52 5.Qt) 
-2877 R 26 t-70470. 744<J 128.917 4.436 0.67 5. 34* 6.06 1.12 
-2874 6 25 671504.9821 68.694 3 59. 003 O'. 86 13.90 15.22 16.53 
-2871 10 1A 6 7271 5. 9007 1R3.251 177.BpZ 0.81 9.69 11.13 12.57 
-2867 8 5 674102.983? lOB. 905 176.944 Q.97 13.57 14.86 16.15 
-2863 11 18 675668. 7416 214.850 5. 946 0.45 6.39* 6.41 7.19 
-2860 3 23 6 7652 5. 0095 339.6Q2 176.230 0.90 14.61 15. 74 16.87 
,-2859 9 5 677056.0704 13c;.8QS 4-'149 o.67 16.11 11.21 18.30 
-2A57 l 21 677558.9862 279. 515 1 70. 84B 0.61 13.43 14.98 16.52 
-2855 6 25 678444- 7940 68.881 6.900 0.60 6.85 7.% 9.08 
-2846 6 16 6Al722.6781 59.Q71 171.601 Oo60 5.26• 6.12 
-2A45 6 5 682076. 8033 49.141 179. 747 o. 38 7.41 8.59 9. 77 
-2837 7 6 685030.0905 79.440 6.159 0.43 17.51 18.35 1 A .as• 
-2836 11 10 685532.0704 216. 636 169.957 0.90 16.13 17-18 17.59* 
-2834 5 4 686063.0232 1 <;I. 433 0.982 0.13 15.34 16.48 17.63 
-2830 2 21 687451. 7936 31 o. 254 5. 611 o.52 6. 55* 7.71 8.99 
-2829 2 10 687805. 8069 29c;.2AO 13.280 o.13 7.22 7.98 8.73 
~2827 6 l 5 68A662.07.66 59. 768 1 78. 906 0.63. 17.06 18.10 18. 74* 
-2823 9 27 690226.7524 162. 026 3.880 0.58 5. 73* 6.27 1.n 
-2822 9 16 690581. 0985 15 c. 992 11. 761 o.28 17.08 17.76 18.41* 
-·2820 7 27 691260.9522 100. 596 357. 115 0.40 12.64 13.84 15.05 
-2813 9 7 6 '13859. 0220 141.671 1 75. 999 o.59 14.57 15.62 16 .67 
-2812 3 3 694037.0868 320.857 4. 956 0.17 17.11 17.56* 
.. 2809 12 21 695424. A631 248.385 5.851 0.10 8.60 9.9'3 11.2s 
-2806 4 25 696280. 9583 11.023 1 73.'743 0.37 13.24 14.27 15.30 
,;..2so5 10 8 6%812. 0995 173.180 3. 823 0.40 11.03 11.~1 18.13* 
-2803 2 22 697314. 8933 :n1. 744 169. 328 0.40 9.78 11.45 13.12 
-2802 2 11 697668.<;1038 300. 773 l 76. 992 0.23 10.48 11.81 13.14 
-2801 7 28 698200. 7053 100.731 4.953 O.Cl7 5. 15* 5.44 6.41 
-2800 l? 11 698702. 81 76 239.026 169.<;112 0.01 8.36 A.BO 9.24 
-?.787 4 25 703220. <;1868 11.441 181.564 0.47 14.21 15.27 16.32 
-2783 8 7 704 786. 0159 111.498 4.438 o.74 14.75 16 .02 l 7 .30 
.. z1a1 12 12 705642. 7212 239.323 l 77. 797 0.17 6.64* ,6. 77 
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94 Part I: Solar Eclipse~ Thebes: -2780 - -244& 95 
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CY CM CD JON L p PHA TB TM TE lf.· CY CM co JON L p PMA TB TM TE 

~21so 6 5 705Bl8.g253 50.641 358. 31:10 0.10 11.84 13.32 14.80 -2620 11 1 764408 .. 0263 199.628 ,10.1qo 0,.49 14.63 15.95 11 .. 21 
-2111 q ,. 707029. 7469 163.862 175.753 0.20 5.82 6.44 7.05 -2.614 I 4 766298.0789 264. 528 1 75. 400 o.57 16.60 11. 23* 
-2773 7 18 708417. 9160 91. 381 176.657 0.51 11.05 12.83 14.61 --2610 10 12 768039-8965 178.621 181.427 0.35 9.41 10.62 11.83 
-2112 7 6 708771.9674 80.520 184'.487 0.(13 13.88 14.31 14.74 -2607 8 11 769074-1352 116. 809 l 74. 263 0.64 l 7 .96 18.76• 
-2769 ID 30 709982.8035 )95.592 30814 0.73 6.58 7.83 9.09 -2606 2 4 769250. 9181 295.295 20568 Q.23 11.76 12.80 13-84, 
-2763 12 22 712228.0782 250.43 5 1 77. 711 o. l 5 16.97 11. 28* -2600 3 2• 771495. '9613 347.2q3 l 73. 368 0.4ft 13.01 14-32 15.62 
»27bl 6 6 712758.8832 50. 993 b. 268 0.35 10.12 11-15 12.19 -259') 3 18 111 s50. oq-97 336.63B 1tn.soo 0.21 11.38 11.15* 
-2759 10 9 713615.1118 175.046 l 75. 684 0.1s 17.42 11.q1 18.llt -2599 9 11 772026.9182 147.563 1 .41 7 0.82 10-61 12.07 13.54 
-27!S-8 4 5 713792.92l8 352.313 2.538 a.as 11.40 13 .09 14-78 -2597 1 26 772528. 8312 28!.123 166. 91 3 0.10 .a. 54 9.1B 9.A2 
-2758 9 29 71396 9. 75 80 164. 26 7 183.582 o.s1 5.76 6.66 7.56 -2593 ll 3 774271.1185 201-186 l 73. 952 0.28 17 .45 17. 77* 
-2754 l 22 715180.9339 281.421 5.124 0.5ft 11. 77 13.06 14.35 -2592 4 29 774449. 85p3 16.794 359.022 0.01 10.59 10. 81 11.03 
-2749 3 27 71 7070.1415 343.346 167.100 0.04, 6.32 6.67 7.02 -2588 8 11 776013. 7984 11 t:. A49 18?-019 0.62 6.42 1.12 9.03 
-2748 3 15 717424. 7843 332.592 175.016 0.59 6.31 7.56 0.01 -2587 2 4 776190. 811 9 295. 559 10.482 o.79 7.10 8.3'3 9.55 
-2747 8 29 717956.6699 133.233 3.734 0.01 s.39* 5.35 -2585 6 10 777046. 7724 56.003 175.917 0.95 6.57' 7.68 a.so 
-2745 l 13 71845 0. 9086 272.221 169.416 0.73 10.34 U.A6 13.39 -2585 12 5 777224. 7383 233.531 ;. 083 o.~3 6;59* 7.19 
-2742 10 31 719846. 0105 191.2,s 167.808 o.41 14.45 15.56 16.68 -2578 1 26 779468. 7851 286.448 1 74. 811 o.s2 6. 73• 7.43 8-48 
-2741 4 2"7 120024.043q 13.247 353. 374 0.01 17.06 17.26 1 7 .45 -2577 7 11 779999. 7328 85. Al 7 1. 857 0.45 5.50 6.40 7 .30 
-2735 l 22 722120. 8757 281. 734 13. 044 0.32 9.17 10.38 11.59 .. 2567 6 20 783632.0797 66.489 175-101 o.84 l 7. l 5 18.07 1 a. 7ca 
-2733 • 5 28 722976.9151 42.656 1 7R. 945 0.95 11.22 12.78 14.34 ... 2567 12 15 783810.0728 244.677 2.976 0.48 16.62 17.32* 
-2732 11 9 723507.9343 206.q70 11.675 0.25 11.62 (2. 67 13.72 -2566 12 4 784164. 0435 23'3.216 10.103 0.41 15.37 16.53 17.41* 
-2730 3 26 724010.0636 343.065 174.203 o.29 l6.6q l 7 .49 17.83* .... 2559 7 21 786585.0362 96.435 1.229 o.76 15.53 16.74 1 7 .94. 
-2729 q 9 724541..9970 144. 226 3.466 0.80 13.59 15-06 16.52 -2557 11 25 787441.8079 22 3. 585 1 73. 938 0.31 7 .21 s.21 9.22 
•2728 8 28 7248')6.0452 13 3. 004 10.938 o.oo 16.67 16.77 16.87 ... 2555 5 10 787973.9313 27-343 6. 022 0.20 11.96 12.94 13.92 
-2726 l 13 725398. 7134 272.480 111.291 0.69 6.11• 6.91 7.91 -2553 q 13 786830. 158<) 149.625 113.371' 0.11 1s.2q 18-43* 
-2726 7 8 725574. 8603 82.201 356.094 0.17 9.87 10.11 11.56 ..-2546 5 l 791251•811A 1 e. 52 a 170.781 0.39 7.63 a.10 9.93 I 
-2723 ID 31 726785.8610 197.497 l 75. 685 0.1s 8.69 9.95 11.21 -2545 4 20 7Ql605.9142 1.n1 178.931 o.62 ll.07 12.86 14.66 
-2719 8 19 728173.8186 123.622 1 75. 099 0.12 7.57 0.33 9.10 .,,2540 7 21 793524. 7549 '16. 554 9. 020· 0.24 5.93 6.58 7.23 
-2718 8 8 72857.7. 8841 112.558 182. 752 0.53 9.lo. 10•.15 12.41 ... 2534 9 l 3 795769. 7606 149.618 181-016 a.as 5.57* 6.51 1.12 
=2715 12 l 729738.8749 229. 232 3.853 o.59 8.64 10.16 11.67 -2533 3 9 795946.8061 377.676 R. 745 0.91 1.22 8.43 9.65 
-2707 7 8 732514.8536 82.571 3.990 0.66 B.73 9.9A 11.23 .. z531 7 12 796A02. 7146 81.6Qq. 173. 6(,9 0.60 5.13• 5.88 6.73 
-2703 4 26 733902.1741 12. 803 7. 818 0.97 6.38 7.66 8.93 -2530 l 6 796980. 7361 266.179 2. 64 7 0.18 6. 77• 6.96 
-2102 9 10 734405. 1335 145.812 167.370· 0.23 18.07 18.47* -2526 10 14 79872 2. 9754 181.301 9. 051 0.57 12.A4. 14.lA 15.53 
-2701 8 30 7347"i9. 1284 134.531 l 74. 721 0.53 17 .66 · 18.57 18.60* -252', 2 28 799224. 8046 31A.756 173. 333 0.77 7.08 8.24 9.40 
-2700 2 24 734936. 9601 31 3. 768 3.694 0.84 12.84 14 .. 10 15.35 -2527 8 I aoo110.oe51 107.?.66 s.494 o. 38 17.06 17.02 !A.57 
n 26q) 4 6 737534.9636 353.529 181. 083 0.32 13.48 14.52 1 5.56 -2520 6 11 80079C.07l2 5f!.439 355. 559 o. 11 l 7. 36 17.83 1 8.30 
-2691 2 14 738;,14. 9335 304; 764 168.221 0. 34, 11.79 12.94 14.08 --2517 I 0 5 002000. 8630 171. 838 1 n. 134 0.12 9.64 10.34 11.05 
-2688 12 2 739602. 0881 23C.899 167.835 0.26 16.97 17.43* ... 2513 7 2' A03388.0435 98.260 113. 074 0.68 15.93 16.A9 11 .as 
-2686 5 18 740133.9911 33. 1<n ".\58.843 0.87 14.29 15.,80 17. 31 -2512 1 17 803566. 0527 277.741 2.333 0.11 15.97 i7.14 1 7. 24* 
-2681 2 24 741876.8530 314.043 11. 621 0.52 8.35 9.71 11 .01 •2512 7 12 803742. 7340 A/3.006 181-541 0.24 5.86 6.46 1.01 
-2679 6 29 742732. 8416 74.066 l 76. 564 0.66 8.35 , 9 .. 70 11.05 -2511 l 5 803920. 0353 266.468 9.666 0.23 15.35 16.24 J 7. 12 
-2618 12 12 743264.0380 240. 589 11.672 0.32 1s.31 16.20 11.01 -2509 11 5 P.04953 .. 1735 203 .. 442 1.1 73 0.01 6 .. 26* 1 .. 20 A..21 
-2676 4 27 743765. 13938 14. 309 171.602 0.11 10.69 11 .. 12 12. 75 •2505 8 23 806340.9821 12e. 775 359.783 o.44 .13. 34 14.60 15.87 
-2676 10 22. 743943.7479 188. 745 355.455 0.01 6.31 6.46 6.62 -2503 12 27 807197.8157 256.992 173.617 0.67 6.97 8.29 9.61 
-2675 10 11 744298.0104 177.538 3. 130 0.41 14. 15 15. 38 16.61 -2501 6 l 2 80772 9.-'7828 5$.535 3.376 0.67 6.81 7.97 9.14 
-2674 q 30 744652.0138 16·6.'101 10.327 0.27 J,4.58 15.63 16.67 -2491 5 22 811361. 70,;2 39.020 176.148 0.55 5.47• 5.99 6.IH 
-2672 2 15 745154. 7518 304.979 1 76. 084 0.57 6 .. 60• 7.43 J - -2486 8 23 813280. 7611 128.932 7.655 0.16 5.99 6.54 7 .09 
-2669 12 3 746541.9774 231. 178 175.712 0.2ft n.11 14.11 15.04 -2483 6 2? 'Pil43l 5.0657 6<;.002 2.534 0.81 16.72 17.82 1 s.BO* 
-2664 q q 748283. 85 89 145.285 181.769 0.10 0 .. 01 9.57 11.12 -2482 11 6 814811. o9oe 205- 221 165.202 0.1s 17-19 17. 72 1 7 • 72* 
-2661 7 10 749318.1601 84.660 1 75. 891 0.01 18.88 18.-86* -2480. 4 20 a 15340. 0988 9.298 357. 684 0.6fr 17.47 18.16* 
-2660 l 3 749494.9159 262. 556 3.545 0.22 u.10 12.26 13.41 -2480 ID 15 815525. 7711 182.946 1 so. 658 o.95 6.oo• 6.84 8.06 
-2654 2 25 751 740. 0663 315.654 175.526 0.12 16.27 17.32 17.50* -2479 4 10 815.702. 7662 359.225 6.432 o.57 6.65 7.59 e.54 
-2653 a'· 10 752270. 8583 114. 723 2.338 o.·79 8.57 9.95 11. 32 -2473 6 2 817946.9722 49:407 175.212 o .• ~5 14.06 15.32 16.5? 
-2648 10 12 754161.1334 11c;.119 166.988 0.01 18.04 18 .. 05* -2472 - 5 21 818301.0708 3 e. 105 183.370 o.o9 17.30 17.78 18.25 
-2647 10 'I 754515.1016 167.646 17't. 11:l 0.54 16.87 17.88 18.20• -2472 11 15 Rl847°. 0713 214.'975 9.123 0.12 16.14 17.23 1 7 .60* 
-2646 3' 28 754692.9227 345.483 1.583 0 .. 63 11.02 13.07 14.32 -2470 4 1 81 8980. 77A4 350.456 l 71. 197 o.q1 6.69 7.79 8.89 
-2642 7 10 756257.8774 84. 774 183.677 0-32 9.50 10.88 12.25 -2468 9 2 fH9866.1118 139. 875 7.378 0.96 17.19 18.11 18.54* 
-2641 1 3 756434.7602 262. 788 11.411 0.12 6.76• 6.84 1.33 -2463 11 6 , 821756. 9408 205-445 173.109 0.94 11.26 12.87 14.49 
-263'1 5 8, 757290. 8576 24 .. 765 178.463 o.50 9.24 10.61 tl.97 -2460 4 10 822642. 8006 359.633 14. i9o 0.10 7.75 A.26 a.76 
-2639 11 2 757468. 7010 199.941 3. 100 0.02 6.21* 6.18 -2459 8 24 823144.0632 130.675 17)..723 O.A7 16.04 17.01 1 7 .97 
-2631 6 8 760243. 8681 54.312 4.195 o.6a 9.02 I0.59 12.1 7 -2458 2 18 823321.9690 310-141 o.949 o.51 13.52 14.85 1 6. l 8 
-2627 3 28 761632. 7730 345.,713 9. 503 o.90 6.27 7.48 8.69 ~2458 8 14 823498. 7460 120-205 1 79. 935 0.90 5.45 6.44 7 .43 
-2625 8 . l 762488.8047 106.020 l 74. 724 0.21 7.34 8 .12 8.90 -2457 2 7 823675. 9778 299.116 8.567 0.35 13.16 14. 38 15.60 
-2622 5 30 7635.21. 7336 45. 446 168.917 0.13 6.05 6.57 1.10 -2448 l 29 82695'3. 7872 28<:l.851 1 72. 761 O.J6 6. 11* 7.44 8.71 
-2621 11 n 764054. 0494 211.152 3.117 0.31 15 .. 93 16.B9 11.t.5• -2446 7 3 821B39.1126 19.215 a.qn3 0.49 5.15* 5.62 6.52 

I'. 
' 

'I ,/ 

,/ 
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CV CM co JON L p PMA TB. TM TE CV CM CD JON L p PMA TB TM TF 

--2436 12 7 831649. 7942 2?-7.394 9'.122 0.21 6.89 7. 73 8.56 ' -2273 3 15 eqo911. 7663 335.316 5.900 0.50 6.27* 7.22 A. 31 
-2433 4 12 832506.0958 1.101 1 78. 234 o,84 1 7 .29 18.06* ,. 

-2210 7 1 1!92128. If32 84. 816 179.222 0.22 1 7. 98 18.60 18.86* 
-2432 9 24 833036. 8266 161.985 7. 022 0.13 7.9R 8.62 9.25 -2267 l D 3D 893338. 8611 199.538 358.115 0.01 8.81 9.45 1 o.oa 
~2429 1 25 834070. 9457 100. 710 0.433 o.g3 11.86 13. 70 15.53 

'#; -2266 4 25 89351 s. 9616 '15. 040 183. 014 0.19 13-64 14.40 15.16 
-2426 5 23 835104.0101 40. 501 "355.034 0.29 15. 38 16.22 l 7 .05 -2266 10 19 893692. 8236 188.018 5.171 0.48 7.08 8.38 9.69 
-2426 II 17 635281.8041 216. 543 180. 612 0.67 6.45 7.67 B.89 ~"-

- i'2 60 l 2 11 8959".:17. 7748 242.636 1 78. 774 o.79 6.66* 7.14 8.13 
-2425 5 13 83'5458.7092 30.47 2 3. 816 0.11 5.82 6.32 6.81 ,;_:. -2259 6 5 896114.1211 54.467 359.819 Q.45 18.21 18.69* 
..:2419 7 4 837702.7950 80.758 172.128 o. 12 1.12 7. 78 8.44 

., 
-2256 9 ?.B 8Q73?.'4. 8178 167.247 l 76. 738 0.43 7.38 8.48 q. 5 8 

-241B b 23 838056. 920R 7C.065 180. 814 0.75 11.06 12.88 I 4.69 tt -2255 3 25 gq7503. 0580 345. 848 5.130 0.09 l 6 .. 63 17.09 l 7. '56 
-2416 5 3 838736.7213 21.775 168.636 0.42 5.71 6.46 1.21 ·, -2253 1 29 8<)8359.1425 106.101 170.297 Q.45 l.8.38 18.83* 
-2415 ID 16 83926 7. 7085 184.01=!3 359. 022 0.33 6.01* 6.37 •2246 3 16 900780.9209 336. 866 169. 723 0.15 11.62 12. 60 1 '3..59 
-2409 12 9 841513.0112 23Q.068 1 73. 084 0.10 14.22 15.63 1 7 .04 -2245 3 5 901134.9822 3.26. 044 177.599 o. 71 13.6l 15-13 16.63 
-2407 5 23 842044. 0186 4C.890 2.904 Oo4& 15.36 16. 30 17 .. 24 -2240 6 5 90305-3.8860 54.617 7.685 0.00 10.48 11.03 11.57 
-2406 5 13 842398. 7243 3C.IH9 11.654 0 .. 54 S.60 6.42 7.25 I: -2239 10 2D 90355-5. 93i:J.8 189.5-92 169.000 o. H, 12.46 13.39 14.33 
-2405 9 26 842900.1372 163. 7'59 171.010 0.59 17. 74 18.25* -223fl 4., 16. 903733 .. 9411 b.658 355.&9"3' 0.01 13.64 14.13 ].4.62 
-2404 9 15 '843254. 0064 153.082 1?9.045 o.76 6.96 a.11 q.26 I -2237 9 29 <J04264. 7026 167 .. 509 184.5&1 O .. :tb 5.80* 6.00 
-2403 ' II 8414'31.8656 3':H.095 6.725 o.qo a.ea 10 .S4 12.27 ~2234 1 29 qoS29B.6998 106.034 177.913 O.F!6 5 .. 11'* 5.21 6.23' 
-2401 7 15 R4428B.0752 91.326 l 71. 984 o.49 11.11 HI.OS 18.87* -2233 J 22 '"1054 75. 8799 284. 721 6.315 o.57 9.48 10.83 12. 18 
-2400 l 9 844465. 9887 270. 44 7 o. 838 0.01 14.17 15-25 15.72 -2231 5 27 Q06331. fH22 45.867 l 72. 545 0.11 10.12 10.94 l l. 76 
-2197 5 4 R4S676.7017 22.146 176.493 0.34 5.67* 5.91 6.60 .. 2226 8 29 908251.89114 136.86S 4.Q79 0.41 9.84 11.21 12.59 
-2394 3 2 846709. 7114 322.033 n1. 213 0.21 6.43* 6.65 -2224 l 13 90R753o 8509 275. 51 7 170.520 0.75 8.38 9.68 10.99 
-2393 2 19 847064.0761 311.427 179.557 0.57 16.60 17.46* -2218 4 5 ql1027. 7367 356.111 11.604 0.47 6.01 * 6.42 7.44 ' .... 2392 IZ 3D 847743.9348 261.133 1650031 0.05 12.53 13.03 13.53 = 2216 8 8 qll8$3.9971 116. 758 177. 340 0.74 13.88 15.27 16.66 
-2386 4 2 849663.0961 352.341 358. 003 Q.53 17.33 17.q4• ~2:!14 I 2? QJ?.415.qo74 2850148 14.125 O.H, 10.69 11.55 12.41 
-2381 l 9 8514Q5. 8461 270.681 A. 750 0.87 7.75 9.29 10.83 -2712 5 27 911?71. a•na '•6.283 l RO. 369 0.69 10.65 12·. 05 13.46 
-2H9 5 14 ~52262.0049 1 2. 5 3g 1 75. 629 a.so 15.01 16.07 1 T.13 -2212 11 20 91344808498 221.629 5.114 Q.90 7.65 9.26 10.88 
-2::i 78 lo 27 952H2.9333 lQS.543 6. 915 0.91 11.06 12.57 J 4.09 -2711 JI 9 9J380J .. 0247 21 o. 313 12-619 0.21 14.95 15.81 16.68 
-2375 8 ?6 853826. 8697 ll3.057 359.004 0.65 8.41 10 .18 11.96 -220s I 13 Ql5691. 8571 275.917 178.35:? 0.06 0.93 q.41 9.89 
-~2174 8 15 A54180. 8769 121.910 6.4q5 0.04 9.73 10.25 10.77 -2705 7 8 915870. 0068 85.901 357.462 o. 3i:i 14.85 15.91 16.97 
-2372 12 10 A55037.8143 250.042 )80.375 o.32 6.77 7.75 8.74 -2207 JO 31 01 7080. 8994 200.776 176.651 o.e2 9.62 11.10 12.SA 
-2369 1D 18 A56070.8767 186.106 l 70. 941 0.01 10.45 10.9 3 11.41 -2201 4 27 •H 12 58. 9146 17.136 ?.600 0.91 11 .04 12.70 14.37 
•2.366 3 22 856956. 76CH 341.618 13. 6 77 0.26 6.49 1.21 8.05 -2199 B 30 <;118115.1209, 138.533 1.69. 019 Q.57 17.60 18.46 lA.56* 
-2364 7 25 A57812.8231 101.795 l 78. 759 Q.84 7. 22 8.69 l D. 17 -2192 4 17 920~36. 765q 8.265 167. ?.78 0.02 7.14 7.39 7.65 
-2361 II IA 85Q023. 7922 21 7. 748 3 59. 084 0.30 6.71 7.56 B.41 -2191 4 6 920A90. 8133 357.578 175.263 0.67 7.25 0.1s l o.25 
-2354 1 10 861269.0451 272.312 1 72.667 Q.80 15. 54 16.76 17.23* -2186 7 8 922809. 8241 86. 1l 7 5.331 O.SA 1.10 8.82 9.94 
-2353 6 25 A61799. 9680 72.269 0.400 0.95 p.2B 14.63 l 5.97 -2185 11 22 92331 l. 9786 223.215 168. 947 0.53 13.0R 14.60 1 6. 1 3 
-2352 6 14 P.62154. 6439 62.148 9. 070 0.19 5.24* 5 .38 -2183 1D 31 Q21+020.8147 201.083 184.533 0.14 7.54 8. 10 8.66 
-2350 1D 18 863010. 9107 1A6.517 1 78. 779 o.54 10.20 11.42 12.65 -2179 2 ·2 3 92':i23l.9065 31 7.207 4.961 0.69 10.84 12.16 13-49 
-2349 4 13 863J ,n. 7169 2. 52 5 4. 311 0.25 5.92* 6.19 6.93 -2173 ·4 17 927476.0844 7 .<J89 1 74. 399 o.n, 17.53 18.15* 
-2347 8 16 864043.9672 123.436 170.2R6 o.oo 14.79 14.Q2 1s.04 -21 72 9 30 928007.9319 16qt 91t 8 4.397 o.96 10.86 12.54 14.22 
•2346 ,. 10 A64222. 0294 303. l 52 359.809 0.53 15.42 16. 36 17.29 -2110 2 14 928509. 8995 308.189 16Q.428 0.65 10.24 11.65 13.07 
-2346 A 5 864398.1345 112. 520 178.201 0.06 ]8.39 18. 72 18.79* ~2168 7 18 929395.1492 96. 72 3 4.681 0.47 18.48 18.86* 
-2342 5 25 865786. 9831 43.015 182.512 0.3<J 14.08 15.30 u,.s2 -2162 9 10 9 31639. 9353 149 •. 361 176.178 0.85 11. 15 12.8a 14.62 
-2·339 ' 23 866820.0235 343.273 177.581 1.01 15.08 16. 22 17.36 -2161 8 30 q31993.91q4 138.108 183.541 0.16 10.51 11.ss 12 .60 
.. 2331 4 23 869772. 9981 12.no 3. 43 7 0.3 7 14.51 15.60 16. 70 =2159 7 9 932673.1316 87.1!31 169. 356 0 • .'9 18.51 18.87* 
-2327 2 ID A7116l.84QO 303. 341 7.704 0.82 7.71 9. 28 10.85 -2158 6 29 933027. 8469 77.691 177.912 a.as 8.52 9.89 11.26 
~2324 II 28 872549.0567 229.250 6.984 Q.93 15.83 16.90 17.45* -21SB 12 23 933204. 8713 255. 111 4. 938 0.56 8.40 10.07 11.74 
-2321 9 2A 871582. 8469 166.062 358. 302 0 • .41 7. 76 9.13 LO.SO -2155 10 22. 934238. 7897 192.058 356.400 0.08 7.19 7.62 13.05 
-2320 9 16 873936. 8232 154.679 s. 5 H., 0.21 7.14 0.22 9.2Q - 21 51 2 14 C/35449. 8864 308.570 177.280 o. 13 10.29 11..09 11.88 
-2317 I 21 874793. 7840 283.057 179. 660 o. 20 6.75* 6.89 7.65 -21 51 B q 935625.9418 11 7. 906 355.656 0.05 )2.69 13.21 13. 73 
-2315 II 19 8758?.:7. 0044 21 9.Bl 0 l 70. 970 D.95 13.93 15.21 16.50 •a2148 12 2 93M36.9896 234. 456 l 76. 65 2 0.10 14.00 14.65 15.30 
-2·n2 4 23 876712. 6734 12.999 11. 184 0.30 5. 79* 6.06 -2146 5 18 937368. 8044 37.636 7. 938 0.63 1.01 8.35 9.63 
-2310 8 27 871568. 7906 134.181 177.405 a.so 6.37 7.49 8.61 - 2145 10 2 937871.1421 171.616 168.413 0.14 18.00 18.15* 
-2302 9 27 890522.1533 165. 737 5. ~56 0.01 18. ?O 18.23* -21 32 8 q 942565. 8129 118.156 3. 573 0.10 7.11 8.27 9.44 
-2300 2 12 8 8102 s. 01 72 304. 930 171.566 Q.3& 14.90 15.93 16.97 -2131 12 24 Q43068.0141 256. 696 168. 769 o.41 14.63 15.83 17.03 
-2?99 l 31 881379.0954 293.916 179.277 0.14 11. 17 17. 31* -2129 6 9 943600.0144 s 8. 6 7 2 358.947 0.80 15.09 16.45 1 7 .al 
-2299 7 27 A8l 555.9500 104.100 358.389 o.60 12.37 13.69 15.00 --2125 3 28 9449R7.8897 349.037 2.937 Q.60 l0.57 11.00 13.02 
-2292 3 14 883978.0109 335.178 '358.042 0.52 14.97 15.95 16.93 -21.20 J ; 946729. 8079 266.163 12.418 0.13 7 .47 8.13 a. 1a 
-2292 9 6 884154.1247 145.137 l 77. 094 0.01 17.94 18.28 l'8 .48* -2118 5 " Q475A6. C532 28.587 1 79. 939 0.74 16. ?.9 17.39 18.41* 
-2288 6 26 88554 2. 8255 74.302 1 7Q. 971 0.10 7.54 9.04 10.55 -21 lA ll 2 q47764. 0006 203.490 4. 319 0.45 13.90 15.16 16.42 
-22 88 12 20 885719.7963 251.614 6.889 0.89 6.72* 7,.82 8.93 -2116 3 18 94n6s. 8958 340.198 167.622 o.os l1 .15 11.62 12.10 
-2285 4 25 886575.9485 14.653 175.144 0.59 12.63 13.94 15 .24 -211 1t 8 20 949151.1567 128.981 3.158 O.ll 18.55 18.66* 
-2280 7 21 f\81;'1495. 9046 104.427 6.293 o.os 11.19 11.12 12.26 -2108 ID 12 Q5139S. 9229 182.571 175. 663 Q.93 10.35 12.13 13.92 
-2277 5 26 889528.8395 44.058 o. 722 0.46 B.82 10.IO 11 .. 37 -2107 10 I 951749.8947 171.126 182.825 0.22 9.31 10.40 11.50 
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I) 
'f. 

CY CM co JON L p PMA TB T_M TE CY CM "CO JON L p PMA TB TM TE 
-2106 3 28 9519?.7. 8959 349.420 10-819 0.17 10.54 11.33 12 .12 -1930 4 10 1012937. 7610 31 21 8 15.'649 0.01 7.04 7.19 7 -34 
-2105 8 ll 952429.1302 11 '3.903 167.613 o.38 18.10 18.74 18.74* -J.938 3 1 1013263.0569 324.698 354. 299 o.oo 17.18 17.28 l 7 .. 37 
-2104 1 31 952783. 8278 101';. 559 175. 949 o.35 7.97 8.97 9.96 -1938 8 24 1013439. 0985 134.155 l 72. 825 o.a5 16.89 17.84 18.60* 
-2103 1 24 9529600 8571 288. 11 7 4.241 0.31 B.54 9.86 11-19 -1937 8 14 1013793.6868 123.629 181.147 o.41 5.30* s. n, 
-2097 3 19 955205. 8549 340. 549 l 75,. lt90 o.s7 B.82 10.20 11.58 -1934 • 13 1014827.1516 63.944 176.306 a.as 5.69 6.81 8.06 
-2093 I 4 Cl56593,. 0680 267.861 1 76. 399 o.ss 16.38 17°23* -1934 !>. 1 1015004. 8263 240.329 2.180 0.36 7.75 8.68 9.61 
•2086 8 11 9 59369. 166 3 120.316 175. 456 0.03 18.73 18. 71* -J 926 7 14 1017780. 9277 93.920 2.529 0.63 11.30 12.91 14.52 
-2085 8 l 9 5q72 3. 7361 109. 842 183.863 0.00 5.78 6.21 6.63 -1923 11 6 1018991.8048 208.954 181.887 o.52 6.68 7.76 8.83 
-2082 11 24 960934. 7150 225.937 4.347 0.11 6.51* 6.59 -1918 2 18 102.0556. 7629 313. 793 9. 7,98 o.67 6.52* 6.78 A.03 
-201'8 9 11 962321.8586 1so.en 2,545 a.as 8.42 9.81 l t.21 -1916 6 13 1021413-0276 74.376 l 75. 464 o. 70 15.,68 16.88 t8.09 
-2075 1 11 963355. 8546 90.100 356. 520 0 .21 9.20 10.33 11.45 -1915 12 1 1021944• 8459 240- 726 10.021 o.4e 8.26 9.42 10.57 
-2074 6 30 963709. 8790 79.289 4.365 0.43 9.08 10.63 12.18 --1912 4 11 1022801- 0859 4.924 1 79. 56 7 o.85 17.00 ]7.91 18.11• 
-2071 4 29 964743. 8386 20.421 0.429 0.16 9.56 10.24 10.93 -1911 9 24 1()23331.8855 165. 394 0.001 Q.13 10.02 10.84 ll.65 
-2066 2 4 96648 5. 8336 299.022 11. 580 o.57 7.68 8.98 10.29 -1906 11 28 1025222. 7688 231-270 174.038 o.32 6.57* 7.25 a.oz 
-2065 • 21 966987.6926 70.321 160.939 0.01 5.22 5.35 5.49 -1904 5 12 1025753.6752 34.113 5. 187 Q.36 5.53* 6.09 
-2064 • 9 967341.9109 5c;. 787 177-275 0.68 10.86 12.56 14.26 -1901 3 12 1026788. 0021 335.364 1.365 o.94 14. 36 15.68 17.01 
-2064 12 4 967520. 0672 237.146 4.321 o.b1 16.3-4 17.38* -1895 5 3 1029031.6762 2 5. 384 170.051 o.59 5~63* 6.20 
-2057 I 26 969763 • 7690 289. 82 5 175.923 0.10 6. 71• 6.91 7.92 -189} 2 19 1030419.8433 31 s. 286 l 73. 456 o.s2 7.61 9.39 11.n 
-2056 1 10 9 70295.1606 0c;.803 3. 607 0.06 18.85 18.87* -1886 5 23 1032338.9844 44.514 4. 311 0.23 14.29 15.13 15.96 
-2055 11 25 970797 • 8'166 227-575 16A. 278 0.11 10.93 11. 73 12.54 -urns 5 13 1032693. 7030 3 "· '515 13. 046 o.39 5.52* 5.91 6.59 
-2054 11 14 <n1151.q39s 2.lb.128 115. 526 0.62 10-74 12 .52 14.30 -1884 9 25 10331q5. 1382 161. 102 112.064 o.4b 17.79 18. 21• 
.. zos2 4 29 971683. 8180 20.775 e.331 0.1s 7.80 8.99 10. 19 -1883 Q 15 10'.BS49. 7391 156.389 !80.140 Q.94 5.66* 6.22 7.19 
-2050 9 2 972539.8549 142-065 l 74. 680 O.H 9.23 10.00 10. 78" -1876 5 ' 1035971. 7118 2 5. 808 177.859 o. 12 5.75 6".18 6.61 
-2049 2 2& 972716. 7937 32C.469 2. 833 0.03 "l.60 7.94 '8.28 -1872 8 15 1037536. 8678 125-992 o. 793 o.97 8.48 10.18 11.01 
~2043 4 20 '?74961. 7718 12.001 1 73.141 o.9a 6.48 7.65 8.82 -18 71 8 • 1037891.0692 115.146 8.806 0.21 1'6- 73 17.51 l 8.30 
-2042 4 9 975116.1131 1.589 tilt. 705 0.20 J 7. 82 18.06* -1871 12 30 1038038. 8945 26'4.428 165. 986 a.16 10.68 11.51 12.33 
-203~ 2 5 97634'il.1097 300.704 175.555 0.06 17.34 17.36* -1861 1 15 1041522. 8902 95.101 180. 984 O• 78 9.zq 11.21 13.26 
-2031 3 • 97930 2. 0951 331. 109 2. 204 0.45 11.10 17.68* -1860 1 9 104]700.9366 27'4:. 11 7 Q. 751 ('1.76 11. 35 12.00 14.41 
-2031 9 2 q7947q_ 7178 142. 311 182-58) 1).52 5.49* 5.56· 6.45 -1858 5 14 1042557.0242 36.217 l 76. 992 0.11 15.46 16.53 17.59 
-2028 12 26 q90Mo .. 7672 259.434 • 4. 1 95 0.B0 6.75* 6.81 7.95 -1857 10 27 104308 7. 9583 198. 84 7 7. 827 Q.84 11.98 13.57 15. 16 
-2027 12 15 981044.8617 248.126 11•633 0.1a 8.76 9.8 3 10.90 -1952 12 30 1044978. 8591 26'4. 771 l 73. 880 0.85 8.31 '9. 74 11.11 
-2()24 10 13 .-;,92011. 9527 }84.19Q 2. 169 0.37 12.12 .13.23 14.35 -1848 10 17 1046365. Sbl l lSq.376 1 n. 901 o. 10 9.12 10.13 10.94 
-2020 8 l 983465. 7362 111-046 2-263 0.75 5 .20• 6.06 7.15 -1847 4 13 1046543.8585 6. 860 359. 029 0.01 10.96 11.21 11.47 
-2012 3 8 qA624l. 8157 3":11.209 10.022 o.84 7.37 8.67 9.96 -\84& 4 2 1046897.9001 356.139 6.991 o.s~ 10.11 11.68 13.25 
-2010 1 12 9A7097. Bl2R ,n.268 1 74. 981 0.34 7.40 8.43 9.46 -1844 8 5 1047754-1660 116.662 172.618 0.15 18.65 18. 76* 
-2005 10 14 9A9017.q856 184.609 9.9q0 0.5't 13.32 14.52 l 5. 71 -1837 3 24 1050175. 7058 347.132 171.458 o.52 6.12• 6.74 
-2003 2 21 qaqSJ.9.7143 322. B7 174.563 0.63 6.4?.* 7 .. 29 8 .. 32 -1837 6 24 1052094.9183 75.854 t. 758 a. 11 n.t4 12 .. 62 1'4.0Q 
-2002 8 12 q90051.031s 121.769 1. 735 O.'H 15. 33 16.51 l 7 .69 -1829 10 18 1053305. 8371 1A9. 746 179.761 o.85 7.85 9.03 10.21 
-2001 12 28 990553.9299 261-039 l 6A. 062 0.38 11.30 12. 86 14.42 -18 25 2 10 1054516. 9887 306. 566 o. 936 Q.51 14.13 15.13 16.13 
-2000 12 lb 990907. 9485 249.661 1 75. 344 0.42 11.48 13.lA 14.88 -1822 6 5 1055727.6420 51'.059 175.225 0.06 5.'.9* 5.31 
-1999 • 11 99lOA5.0874 62.099 356. 914 0.26 17.52 18.14 18.75• -101e 9 17 1057292. 8611 158.712 359.830 0.67 8.20 9.76 11.32 
-1998 • l '?91439. 7163 51. 984 5.673 o.68 5. 38 6.28 7.18 -181 7 9 • 1057646.9937 147.583 7. 491 o.49 '13. 74 15.09 16.44 
-1996 10 4 992295.9264 175.220 174.102 o.79 ll.07 12.45 13.83 -1807 8 16 1061278. 7796 127. llR 179.167 o.83 5.76 1.01 8.37 
-1992 1 22 Q(l3683.1214 101.886 174.310 o.80 17.78 18.67 1 8. 84* -1806 2 10 1061456. 9743 30"6.930 8. 826 o.37 13. 15 1-4.20 15.24 
-1989 5 23 994717. 6553 43.208 '170.514 0.29 5.42* 5.69 I -1804 6 15 1062312-9554 67.502 ,174. 395 0.21 13.46 14.40 15.33 
-1qea 5 11 9q5071. 9362 32.7A9 1 79.013 0.90 11.84 13.67 15.51 I 

-1803 11 ?.8 1062844. 0527 232.528 7.872 0.01 15.68 16.83 17.42• 
-1988 II 4 995248. 6995 206.635 2-149 a.as 6.30• 6.30 -1797 2 l 1064734. 9003 297.763 173.164 o.78 9.92 11.60 l 3.29 
-1')85 3 10 996105. 0969 332 • 900 113. 934 0.24 17.35 11.10• I -1794 11 19 1066121.9623 223.043 1 71. 872 o.93 12.26 13.75 15.25 
-1980 1 8 998052.0174 62.405 ·-~30 o.23 15.60 16.38 1 7 .17 -1792 5 4 1066653.7090 27.373 4.322 o.33 5.61 * 6.09 6.90 
-1977 5 1 999084.9767 2-660 359. 33 0.89 13.64 15.03 16.42 -1790 9 1 1067510.01319 149.11 7 171.271 Q.82 16.43 17.56 18.43* 
-1977 11 l 999262. 7463 175.414 181.997 0.1a 5.90* 6.28 7.33 -1786 12 20 l 069075. 0688 25't. 811 0.043 0.12 11.01 17.26• 
-1971 2 24 10004 73. 7708 292-421 3. 490 o.33 6. 70* 6.89 7.82 -1785 6 lb 1069252.8337 6 7 • 76 0 182. 308 a.Jo 8.43 9.49 10.54 
-1973 8 19 1000650.0176 102-16?.. 182.232 0 .. 02 15.44 15.62 15.8t 

, 
-1782 4 14 1070285. 7674 7. 977 177.327 0.26 6.65 7.45 8.25 

-197-~ 2 13 1000827.8416 281.276 11.067 Q.45 7.57 9.06 10.55 -1778 1 27 1071850.8898 107.597 35-9. 653 Q.87 9.78 11.29 12.81 
-1970 12 q 1001861. 0773 217.873 2-181 o.15 17.04 17.56 17.57* •l 775 5 2b 1072884. 9396 48.403 355. 354 0.22 12.99 14.13 15.27 
~1961 12 3 10051 39. 0296 208.4'-B 166.155 0.35 15.22 16.09 16-97 -1774 5 15 1073238. 9731 37.750 3. 368 o.36 13.58 14.88 16.17 
-1958 5 1 1006024.7523 2.1J3 3 7.775 o.79 6.11 7.13 8.16 -1771 ' 14 107'4272. 9954 338'". 724 359.265 o.66 14.34 15.40 16.45 
-1955 2 1 1007032. 0924 303. 266 3.102 0.40 16.93 17.38* •1767 12 20 1076014- 7787 254.909 7.814 c0 .. 65 6.74* 7.30 8.34 
-19 51 11 15 1008774.1034 21 a. 214 10. 016 o.3e 17. 13 17 .57* -1764 4 24 1076871-0577 18.414 176.467 o .. 65 16.48 17.50 1a.2a• 
-1949 4 I 1009275. 7386 35-4.019 l 12. 53 a 0.93 6.03* 6.67 7.67 -176'+ 10 19 1077048. 8929 192.020 359.482 0.20 9.70 10.75 11.80 
-1948 9 13 1009806. 9828 154.409 o. 625 0.31 13.23 14.44 15.66 -1763 10 8 1077402. 9680 180-665 6.852 Q.78 12. 22 14.00 15. 79 
~1946 l 29 1010309.9135 293.987 167. 298 0.11 11.01 12.21 13.35 -1 753 9 18 1081034. 7375 15'9.807 178.100 0,.57 s.10• 5.98 1.01 
-1945 I 18 1010663.9237 282. 788 174.739 o.ss 10.59 12.51 14.44 -1752 3 14 1081212.9526 33~. 060 7. l 74 o.39 12.46 13.56 14.67 
-1942 11 6 101205'-2.0301 2oe.Ro6 174.020 0.48 14.92 15.97 11 .03 -1743 3 5 1084490 .. 8806 330.078 171.137 o.ao 9 .. 41 11.05 12.70 

{ 
1 

,, 



Thebes: -1740 - -1428 IOI 
JOO Part I:' Solar Eclipses 

'. 
CV CM co JDN l ? PM~ '" "' T~ 

CY CM CD JON l p PMA TB TM TE 
-15 80 5 30 1!44112.6604 5 3. 660 112. 649 0.4 7 5.32* 5.78 

-1741) 12 21 1085878. 0669 256.645 ]71.808 0.86 16.20 17.25 17 .26* 

f, 
-1576 3 1 8 1145500. 8653 344.141 l 76.679 0.43 9.46 10 .f.3 11.81 

-17 37 5 26 1086763. 7217 48.010 9. 889 Q.63 5.37* 6.22 7. 14 ~1574 " 20 ll463A6. ll59 132.834 12.121 0.)9 17.71 18 .22 18.62* 
-1736 ID 9 1087266. 0490 182.21 7 170.579 0.1a 15.40 16.70 18.00 -15 73 1 15 114653-4. 0602 282. 526 169. 743 0.10 16.62 17.16 17.26* 
-1731 J 21 1088831.0828 287. 949 359. 501 0.29• 16.94 17.28* 

i 
-1572 6 ,o ll4-7M5.9273 R3.555 358. 868 o. 78 11.32 13. 08 14.83 

•1731 1 18 1080008. 7332 91'.i. 296 180. 039 o.sa 5.19 6.16 7.12 -l 5 71 • 1• 11471t20. J l53 72.96A 7.135 0.24 18.32 rn.a 2* 
-172fl. 5 16 J 090041. 6461 11'.i. 21 0 174.744 0.03 5.47* 5.46 r ~1565 R 11 114%64.1027 123.786 176.637 Oo28 17.22 17.82 18.43 
-1724 " 28 l 091606. 9114 139.957 358.218 o.40 10.65 11.a5 13.04 -1 -1564 1 31 115001 8. 7'124 113.466 185. 026 0.14 7 .14 7.74 8 • 34 
-1720 6 16 10929940 7827 6e.Cl08 0.630 0.32 6099 7.96 s.93 -1561 5 30 'tl5J051.9717 53.382 179.754 0.84 13.34 14.97 l6o6l 
-1 717 4 16 1094028. 9562 10.314 3560 984 0.38 13.42 14.41 15.40 $ -156J 11 24 1151229.8293 22 9.149 5.221 o. 98 7.50 a.so l0o09 
-1716 9 28 1094559. 7169 17C.880 185o611 Ool6 5.84* 6.18 -15 57 9 ll 11 5261 60 8562 154.297 3.547 0.68 8.25 9o67 11.09 
gl 713 1 29 1095594.0371 1090930 179.384 0.28 15.48 16030 11.12 .!, -15 51 11 3 ,,1154862.0143 208.660 176.935 0.11 14.71 15.41 16.11 
-1712 1 22 1095770. 8440 288.100 7.323 o.74 7.98 9.39 10. 79 -1550 4 29 11 5501'1. 7812 24.036 1. 774 0.05 7.94 8.29 8063 
-1710 5 27 10%626.'BH 49.614 1 730 846, Oo 14 12.90 13. 73 14056 ~1546 2 15 I15M26. 9047 313.658 4. !126 0.72 10036 12.1s l 'l.99 
-1709 11 10 109715809733 214.182 6. 64 7 0.8~ 12039 14.26 l6ol3 -153C'J 3 29 ,115'90?6. 0868 .354.988 183. 896 0.12 l 7 o42 l7o9l 17.98* 
-1706 3 16 1098015. 7474 340.655 1 78o 672 OoOl 6.26 6.46 6.66 -1536 l 26 1160058. 8761 293.152 1 76 .. 930 O. l 9 9.33 ro. '36 11.38 
-1705 8 29 l 098546. 9396 140. 363 t.. 060 0.48 11.79 13 .. 05 14.31 '. -1535 1 .\I ll 66"590. 665'i Cl3.919 5.485 Q.40 5 .14* 5 o 52 
-1703 l 12 1099048. 7'HO 27B.fl23 171.549 Oo63 6076* 1 o 7'5 e.ao I -1534 11 25 11610!13.0938 231. 075 ] 69. 242 0.33 11.02 17 .44* 
-1702 6 " 1.0995fl0.0607 7~.34'9 359.79'3 Oo61 16.48 1,7.57 18.66 = 15 32 5 9 1161624.0Q36 34.4% O.Q04 O.AB 17.38 18.29 18.48* 
-16<t)C) 10 2,0 1160i7'90. 7'544 193. 0':14 1 77. 691 0.52 6.13* 6.60 7.61 I -1 531 ,, 

'" ll61Q78.8211 24.452 9. 616 0.54 a.oo 9.03 1 Oo06 
-1698 4 16 1100968. 8752 10.614 4.904 0.97 9.61 11.08 12.55 I -1530 9 12 l1621t80. l36'5 156.C:?3 167. 603 0.39 17.91 18.35* 
-1693 1 22 1102110. 8430 288.475 15. 18 8 o.os 8.78 9 o 30 9.82 ~ 15 2g 9 2 116?.834. 7908 l't5o467 175- 768 0.23 6.99 1.11 8043 
-1691 .5 27 1103566. 8476 4<;o904 181. 759 0.21 9.23 10.17 11.10 -1524 12 4 J l 6't 754. 9066 2400665 13. 012 0.11 10.73 11 062 12.51 
-1689 4 1 ll 04246. 7995 lo'768 169.642 0.43 7o27 8 .17 9.47 -1522 4 20 11652560 8192 15. 707 1 74. 402 Oo94 7.87 9.13 1 o.4~ 
-1688 3 26 lJ04601.0.H5 351.1Cl6 l 770 949 o.q1 15.'49 16.75 17.93* ~ 15 lFI R 2 1166821. R220 1150 293 156. 761 0.23 7.82 8.78 9o74 
-1684 l 13 11059fl8. 8121 27Cl.235 179.359 0.06 7.60 7.99 B.38 -1517 7 22 11671750 9457 104.4fll 40733 0.1? 12.21 13.70 1 5o 13 
•161P 11 11 ll.07022.05e-1 21.So 727 170.378 Oo75 15.79 17. 10 11. 60 * -1511 0 12 1169420-1458 l56. 1tl 5 175.470 0.09 JB.22 18.34* 
-1677 2 23 1108587.0472 320.471 35B. ?40 0.56 15.qa 16.96 17.56* -l''i!O 9, 7 116977408013 145.855 183.630 Oo52 6.77 7.82 8087 
-16 77 8 20 1108764.6681 131. 3qz 178-357 Clo02 5.37* 5.34 -1507 7 1 1 l 70807. 8023 84.654 1 77. l 64 OoB 6.69 8 .01· 9o45 
-1 f,62 10 31 1114315. 8002 204. '360 185.425 0.03 7.35 7.62 7088 -1'507 l? 2 6 111o~ss.q226 262. 92 O 5.156 0.47 11.09 l?.53 13.97 
... 1661 4 27 1114403. 7570 21.035 11.683 0.37 6.08 1.00 7 .91 -1503 10 1.3 ll 72372.c;l214 187.505 3. 084 0.64 10.59 12007 13.55 
-1659 A 30 1115349. 98<H 142. 238 177.951 Oo49'" 13.34 14.5 7 15.80 -1498 

1 ' 
11 11 71,263.8146 253.478 169. 20] 0.05 8.27 B.60 9.12 

-1658 2 23 ll l55?6o e668 320.661 6.149 0.68 9. 22- 10.61 11.99 -1497 12 6 l \ 7461 8.0538 242.268 176. 870 0.24 16.24 17. 10 17.34• 
"'16 55 12 l? 111691 4. 9fl<:18 247o745 6.551 a.ea l3o4'3 15.ll 1 6.80 .,14q7 3 10 1176182. 7823 34 s. 648 3.075 0.11 7.24 '7.8R fl.5? 
-1651 9 '30 11 lfl302. 9977 173.378 5.346 o.so 13.62 14.n l 6020 -1489 7 12 11 773'J3. 0860 95.169 176.372 0.68 16. 96 17.95 18.B6* 
-1649 2 14 1118804. 8342 ~l l. 601 170. 5(;5 0.84 7088 9o22 10056 -1485 5 l 11787Al.979Q 26.?:79 lRl.473 o.53 13.83 15.12 16.40 
-1648 7 29 11 l 9335. 9?.29 111.015 357 o 601 0.45 10.94 12 .61 14.28 -l"-84 10 13 ll 7931.7.Q070 l87.S71 10. 95 8 0.08 ll.18 11. 74 12. 31 
-1645 11 2? 1120546. 8034 2260 702 177.623 0.92 6.66 7.90 9.13 -1482 ' 27 lJ 79814.fl530 32s:8"5 175.680 0.45 8057 9.92 11.21 
-1644 5 18 l i 207240 7591 t/1 • B52 2. 277 0.21 6.A5 7.53 a.22 -1478 6 11 11813R0.0286 65.719 358.265 0.67 15.53 16.56 1 7. 60 
-1642 9 21 112]1i80.9273 164.051 l M. 55 0 0.02 12076 13.0l 13.25 '"1477 • 1 11Rl734.7519 55.703 n.970 1.01 6. 13 7. 10 8.07 
-1639 2 2, 1122466. 881 7 321.067 )3.974 0.10 10.05 \0.66 11.28 -1475 4 10 1182414. 04 05 6. 941 354.430 0.16 16.48 17.17 1 7 086 
-1638 1 9 1122968.1484 910464 170.599 o. 21 1B.6A 18.86* -14 75 10 4 1182590.8672 178.525 175.C67 0.55 9ol8 10 .,35 11.52 
-1637 6 29 1123372.1881 Rl.274 179.246 0.11 6.84 7.91 9o02 -1474 3 ,o 1182768.0658 356.178 2.327 0.48 16.52 17.52 1 7 .99* 
-1635 5 9 1124002.6715 33.054 167.094 0.01 5.54* 5.56 -1471 l 27 11 83fl02o 046f, 295. 736 3'56.682 0.04· 16.65 16092 1 7 o 1 9 
-1634 4 ?8 1124356.8589 22. 534 175o41l 0.88 8.64 10.42 12.20 -1469 l 6 1184510.9374 2740071 l?.757 0.17 llo60 12.68 13. 77 
·• 16 34 10 22 1124533. 7217 195. 304 357.339 0.30 6.15* 6-064 ·~1468 5 22 1185012o 7443 46.QSO 171.818 0.64 5. 99 6.91 7.B4 
-1628 12 13 1126178. 0759 ?4Clo283 170.257 0.39 16.60 17.29* -1463 A 23 1]86931.8275 136~557 20983 0.66 6.90 8.42 9o93 
-1626 5 29 1127310.0517 52.243 1.398 Oo8l l6o29 17.40 18. 51 

'i 
-1461 12 28 1 J 87788. 7328 2640567 l 76. 699 Oo25 6 • 76* 1.01 

-1.623 ' 27 1128342. S742 35 2. 336 356. 329 o.n 14029 15.12 15.95 ... 1459 6 11 11 88120. 0593 66.140 6.0A4 0.20 16.87 17 .47 18.07 
-1622 9 10 1128874. 723'9 152.Cl53 184. 908 0.19 5 .61* 6.25 -1456 10 4 11 89530. 856? 178.1393 182.943 o.,5 e.39 9.40 10.40 
-1619 7 9 

0

1129908.1104 91.807 17B.501 0.26 17. 74 18. 31 l B .86* -1453 8 3· ll 90563.6807 116.164 l 75. 046 Oo3l 5-24* 5.57 
-1615 10 22 1131473. 7240 1950683 So 195 0.37 6.16* 6068 -~1452 l 28 11907410 9740 29 E:. 044 4. 594 O.AB 13.21 14.57 l 5 .93 
-1611 8 9 11. 32860. 8487 l?lo724 4. 702 Oo40 8.15 9o34 10053 •1449 11 15 ll 9<'129.0235 221.119 3. 0~ 5 0.22 1 s. 32 16.09 16.85 
-1605 10 2 1135105.g824 175.20Cl 1 770165 0.40 12.87 14. 12 15.37 -1445 3 10 1193340. 0561 336. 792 182.991 0.15 16.41 16.99 1 7 .52 
-1604 3 27 1135282. 8377 352.593 4.210 0.47 8.77 9.88 10099 -1445 9 3 11.93517.1356 147.396 ?.572 0.19 18.10 18.45* 
-1600 1 14 1136670. 9750 2RCo991 6. 078 0.90 12.99 14.63 16.28 -1444 8 22 119387lol55S l16o273 10.0Cl9 O.lA lA.37 18.58* 
-1597 11 2 1138059.0930 206.887 5.19R Oo59 16.94 17.70* -14'43 l 18 ll 94019.8652 286. 746 168. flOl 0.47 8.85 10.29 11. 73 
-1595 3 1" 1138560. 8313 343.717 168. 874 0.46 s.26 9. 36 10047 -141t?. l 7 11'14374.0670 275.641 )76.548 0-62 16035 17.24* 
-1504 8 31 1139091 o 8505 143.110 356.12?, OoU, 8.54 9.47 10.40 -1440 ll 5 1195406. 9531 211.658 167.0% 0.25 12 o 78 13. 72 14.67 
-1591 12 24 1140302. 8545 2600239 1770503 0.40 8004 9.24 10.44 -1437 4 10 1196292. 8626 6.572 9.044 Q.46 ~9-02 10.25 11.48 
-1589 6 9 1140834. 841 q 62.559 8. 011 0.21 8023 9.15 10.06 -1435 8 13 1197148.%,72 127.070 l 74. 485 0.79 13.64 15.0l 16. 38 
-15 88 10 23 1141337.0018 117.423 1690 23Q Oo65 13.98 15.24 16.49 -14 31 6 2 1198537.8429 57. 573 178.818 a.so 8.25 9o79 llo33 
-1585 3 28 1142222.8709 353.003 12.057 Ool6 9o73 10.45 11.16 -1430 11 15 lJ 9906900263 221. 505 100898 0.60 14. 81 15.90 16.99 
-1584 A 10 1142724. ll25 123.414 168.750 o.49 17058 18.34 18.71* -1428 3 31 11995 70. 7853 357.Ml 173.737 Oo82 6.71 7.92 9. 13 
-1583 7 31 1143078. 7650 113.061 l77ol76 Oo70 5o98 6.97 7.97 



J 

102 Part I: Solar Eclip~$ 
Thebe.:: -1424 - -1074 103 

' 
1l 
JL 
t , 

CV .CM co JON L p PMA TB • TM TE t CY CM co JON L p PMA TB TM TE 
--1424 7 13 1201135. 9828 •n.230 355. fl75 0.14 14.20 14.85 15.50 ~ 
-14:?.3 7 3 1201490.6855 B1.0S8 4.462 o.o~ 5.14* 5.29 6.09 -1261 10 9 l 26075 8. 70M 184. 40"3 0.4'l6 0.29 6.07-• 6.27 
-1421 ll. 6 J.202346. 9789 212.070 174. 882 0.44 13.03 14.15 l S.28 -12'60 9 27 l?.61113.0369 173.386 s. 395 o.n 14.98 16.25 l 7 .53 
- l lt20 5 1· 1202523.f\909 21."so2 35Q.746 0.53 10.55 12.10 l 3·.66 .,. 1257 7 27 1267145.8732 111.183 O.fll9 0.99 8.95'- ]0.52 12.10 
.. 1417 ' I 1203558 .. 0741 32R. 24 7 355. 388 0.26 16 .•93 17.55 17.65• -1254 11 19 1 ?.63356- 8854 226.65fl 1 so. 603 Q.M 9.90 10.28 10.67 
-1416 8 13 l 204QR8.6819 1:n.164 182. 249 0.15 5.33* 5.51 -12 50 3 14 1264567.9214 342. 227 o.452 o.39 12.00 n.os 14.09 
-1415 , 7 1204266. 9128 306. 942 11.884 O. l Cl 10.58 11.71 J2.84 ~12so 9 1 1264744. 857A 1'>2. 756 l 79. Cl43 0.95 1.a.J q.56 l 1.2q 
'"'1414 6 24 !204768.6624 78.285 169. 255 0.06 5.t6* s.24 -1247 12 ~I 126':iQ55.7814 26<;.646 1. 220 0.18 6. 77* 7.04 7.80 
-1413 6 " 1205123-126B 6 7.990 177.931 0.47 18.23 18. 79"' -1246 12 20 12:66309.9045 258. 361 8.716 o.A9 9.70 11. 58 13.45 
-1413 12 7 1205?.q9. 7610 243.579 3. 056 0.11 6.67* 6.85 7 .85 ~ 1737 12 11 1269587. 7590 248. 854 172.699 0.24 6. 70* 6.96 7.66 
-1410 4 11 1206156. 0869 8. 199 117..952 o.oa 11.7B l6i.l5♦ -1235 5 26 1270119.7476 52.304 4.345 0.60 5.86 6.93 R.oo 
-1409 q 25 1206687. 7695 . 169.2915 1.978 0.85 s .a2• 6.75 a.oo -1234 5 15 1270473. 7883 1,1.654 12. 3 72 0.01 7 .48 7 .60 7. 72 
-1405 7 14 1208076. 0035 9 7 • 62 7 3. 732 0.69 14.-(t,6, 15.62 16. 79 .. 1 231 ; 14 127)507.9573 !42.647 8. 283 0.19 12.86 13.62 14.37 
•1398 3 1 12104')7. 9630 :!?8.519 3.304 0.99 12.88 14.26 15.64 -1222 3 5 J 2747A5. 9317 3.B.683 112. 81 0 0.75 11.67 13. 10 14.52 
-1394 12 7 J 2122~9. 7754 243.971 11). 900 0.09 6.93 7.35 7.78 -1218 6 17 1276350. 8965 73.292 355.230 0.12 11.3:3 12. 21 13.08 
-1391 4 11 1?..1'30q6.07.0l 8. 51 0 l 80. 8155 0.62 15.14 16. l 7 17 .20 -l2l"T 6 6 1216105.0141 62.679 3.423 ().43 15.26 16.45 11 .. 63 
•B91 10 5 1213273.0923 lAO. 353 1. 76C, o. 09 17, 41 l7 .90 lA.04* -1210 7 18 127911)3. R51 7 103.054 181.232 o.81 a.2q 9.74 ll.20 
-1390 q 24 1213627.1713 169.016 q.115 0.63 17.39 18.18• -1207 5 16 12 8033 6. 9090 43.169 176.162 0.59 1 0.68 l?.43 14.17 
-1389 2 20 1213715.8554 319.407 167.729 0.25 8.90 10.03 11.17 -1207 11 10 12 80514. 781 7 217.937 0.383 Q.53 6.43* 7.'36 a. 37 
-BSA 2 9 1214130.0252 30 e.4 78 175.621 0.90 14.99 16.32 17.43* -1206 10 30 1280869.0579 206. 74.3 8. 079 o.fl4 15. 71 16.98 11.10• 
-13 86 12 9 121516'3.0701 245. 344 167.050 0.?3 16.63 17.30 1 7. 32• -1203 8 28 l 2Al90l. 8647 143.417 35Q.273 0.67 B.65 10.06 11.4 7 
-1385 11 28 J ?.f5511. 72D 234. 538 174.878 0.25 6.60* 6.92 -1196 4 15 1284323. 8879 13.911 358. 253 o.13 11.39 12.05 12. 71 
-1183 5 12 1216048. 7426 3 7 • R71 6-456 0•78 5.90 6.91 1.-92 -1196 I 0 q 1 ?.84500. 8?.03 185.743 179.tt-.0 0.86 6.88 8. 3.2 9. 76 
-1381 9 15 1216904.9488 159.652 l n. 2.7b 0.64 12.06 n. s1 14.97 -1191 l 21 "1286065. <:135'3 291.606 A.261 o.79 11.31, 12 .95 14.59 
-1317 1 5 121ij2<?3.1062 8~.f\96 17&.308 0.97 5.14• 5.55 6.55 -1\85 3 16 12R!nll.0754 344.558 \R(l.Oq7. 0.10 tf-.6, 17.65 11.85* 
-1376 6 73 1218647. 8362 H!. 24 5 184. 443 o.o~ 8.98' 9o38 9.78 -1184 8 28 1288841. 86Al 143.814 7. 11 l 0.10 9.55 10.16 10.78 
-1374 5 3 1219~7.6. 6q?3 29.088 171.313 0.80 s.sq• 5.t-,g 6.58 -118? I 12 128934~.8162 282.252 1 72. 406 o.84 7.10 8.41 9. 73 
-1368 7 24 12(.lliOl.1212 108.41.6 10.917 o.oa 18.33 18.69 l8tAl• -1177 4 16 12gtz61.g196 14.121. n.102 0.46 11 .31 12-48 13.64 
-1367 12 8 1222103.1023 245.757 174.876 o.oA 17.27 17.32* -1)74 2 12 12922'H.Q628 313. St 3 o. 068 0.84 16.25 17.36 17.48* 
-Ub5 5 23 12226J4.03Ro<;. 4R.267 5.57R O.Ob 16.60 16.98 17.36 -1170 5 27 1293861. A603 53.624 183.017 0.1s 9. 7'5 10.5b l l .37 
-1363 4 1 l223it4.04/:18 o. 1.14 351.411 0.04 1 6. 82 17.ll 17.40 -U70 '1 21 1?94039. 7476 22<:l.145 8. 029 O.l 3 6.54• 1.00 
-1362 9 15 1?23844.7018 15':.787 181.124 0.54 5 .10• 6.20 -llf.:\ 4 6 l 29454 l. 8998 5.510 l 70. 834 o.n 10.91 11.87 12.8'? 
-1361 ' 12 12240?.2.8212 339. 136 10. ?71 0.62 7. 33. 8.78 10.22 -ll 03 7 8 I ?96460. 8226 93.976 0.787 0.74 1.22 8.72 ·10.23 
-135Q 7 15 122487A. 9959 99.426 l ?5.53,9 0.11 14.U, 15.58 16.90 -1158 ,, 16 l29ij203. 774& 1.4.574 13.985 0.06 7.03 7.43 7.8~ 
-1358 I 8 J 225055.8563 277. 0'34 2.832 0.03 ,.4 7 9 .FJ6 10.25 ~1156 A 19 129qos9. 017g 135.oq,; l 79. 446 O.A3 7. 11 9.41 9.72 
~1}'55 10 27 1276443. 7558 20?.612 1.547 0.'H 6.25• 6.51 1.10 -11 53 • 18 1300Qq2. 7452 74. %5 173.478 0.54 s.58 6.57 7.56 
-) 3 51 A 15 l?.)7A31.W80 12,;.630 1.928 o.ao 13. 10 14.44 1 5. 78 -1152 I? 1 1300625. 0903 240.355 7. 9<:15 0.35 16. 88 17.36* 
-1~4R 6 13 1?2R864. 989Q 6S.Q46 356.121 o. 32 14.44 15.56 16.69 -lJ 49 0 10 1301657.<:ll47 110.120· 358.'452 o.os 11.2(, 11. 75 12.2~ 
-}344 4 2 1230251. 6905 0.340 1.317 0.51 10.64 11. 99 13. 35 -1145 1 n 13028&9. 0834 293.569 180. lOi 0.23 lb.96 17. 31 * 
-1339 l " 1231g95.8831 277.440 10.667 0.11 9.33 10.80 12.21 -1145 7 l" l 303046. 1018 104.493 o. 02 3 0.22 l 7 .60 18.28 18.83* 
-133-7 5 14 1212R51.9606 39.854 178.320 0.95 13.02 14.38 15.74 -1 J 4; II 22 1303902. 8642 230.722 1 n. A24 0.41 0. ai; 10.24 l 1.63· 
~1337 11 7 1?31029. OQ44 213. 790 I.SOR 0.02 17.60 17.62• -1142 I.I 11 1304256. 826 7 219.198 17R.R90, o.79 7 .05 a.,,3 9.81 
-1334 3 l3 li'33Rfl5.9199 340.639 l 73. 973 0.78 10 .. 85 12. 74 l4.62 -11 37 2 23 ]3058?1.<:1261 324. 249 7.165 0.11 ll.18 12.67 14.16 
-1331 1 2 30 1235273. 8403 268.106 l 74. 748 o. 75 7.88 9.12 10.35 --1 J 35 6 28 1306678.0327 84.807 172.650 o.,, 16.04 16.g5 17.A6 
=1327 ID 17 1236660. g755 192.1350 l 72. 779 0.95 12.69 14. 2 3 l 5. 76 -1131 4 17 J 30R066. 9680 16.160 1 77. 885 0.92 i 3. 1 7 14.72 16.27 
-B14 8 ?.6 1?41357.0556 140.572 q. 299 0.40 15.92 16.86 17 .Al -1130 q ,o 1308597.93]9 l U,. 731 6.268 0.183 11.16 12.5q 14.03 
-1311 6 24 1242389. 9365 79. 543 3.005 0.52 1.1. 86 13.29 14. 72 -112e. 2 JI• 1109099. 837A 31 5. 105 171.545 Q.93 7.84 9.3?. 1 O.AO 
··1308 10 \1 1243600.1166 tc>"3.031 l AO. 659 0.92 6.20 7. 25 R.31 -1121 5 lS B\10lq.042q 45.646 3.5oq o.qz 8.63 9.93 11.22 
-130? 4 13 124'H78.6724 t0. 723 7. 985 0.21 s. 82• 6.07 -ll20 3 16 1312052.%15 345. 661 3 5SJ. 364 0.,.2 13.50 14.72 15.94 
-1305 8 17 1244634. 8979 131.375 1 73.679 0.13 11.10 11.<:17 12.05 -1118 2 23 1112761. 8077 324. 508 15.067 0.11 1.10 8. 26 a.in 
•-•1304 2 10 12 1t48l l. 9129 30~.959 2.00A 0.21 11. 75 12.62 13.49 -1116 6 28 131361 7. 7708 84.935 180.483 0.51 6.38 7.34 8.31 
-1 304 8 ' 1244988. CJ544 120.417 18) .42q o. 36 ll.96 13.~5 14.75 -1116 1, 2' 1313795. 7757 262.6<:lO 7.904 0.59 6. 76* 7.06 8.23 
-1 ~ 01 11 2S 1246199. 7714 23t.lR9 1. 440 0.60 6.61* 6.88 e.02 -1108 7 29 1316570. 7540 114. 848 6.522 0.43 5.37 6.29 7.20 
-1300 II 17 1246553. 8457 224.777 a. 750 0.39 8. 10 9.33 10.57 -l l 07. q 21 1318815.8313 167. 781 178.380 0.75 1.5q 8. A,9 10-19 
-12<:17 9 17 1247587.9939 162.2'13 0. Al 8 0.20 13.94 14.75 l 5.56 -1098 1 9 1320203. 0793 95_4,,6 l 79. t-,93 o. 1 7 l6.CJ7 17 .so 16.04 
-12.95 1 31 124RQ89.8834 300.805 166.298 0.21 10.13 11.05 11.97 -1091 2 24 1322625.1209 326.246 l 78. 969 o.o3 17-63 17.62* 
:-1285 2 10 1251151.9419 3.10.'l,13 <).843 0.4D 12.14 13.23 14.31 -1091 8 20 1322801. ',704 136 .. 445 358 .. 123 0.14 13 .. 16 14.08 15.QIJ 
-1281 " 15 1? 52607. 89P4 71.134 l 75. 707 0.43 10. 71 11.94 13.17 -1090 8 9 13?.3156.057q 125.504 5.919 Q.81 15.88 11.02 l 8. 1 6 
-1280 4 14 1253641. 7571 12.206 171.676 o. 71 5.88 7.09 8.31 -1oaq 12 25 1323658. 97q4 267t. 245 1 n. 642 o. 75 8.76 10.64 12.52 
-1276 2 1 12 55029. 9149 301.216 l74.J29 o.u 10. 78 12. 2 3 13.69 -l08R 12 13 1324012. 846<:l 252. 775 178. 762 0.16 7.-67 8.84 10.02 
-12 73 l 1 19 1256417.0414 226.435 1 72. 704 0.75 15. 3 l 16.57 l 7 .4A* -1083 ' 21 1325577. 8721 356.244 5.356 0.93 9.46 10.93 12.40 
-17.7? 5 15 1256595.0502 42.095 357. 9)1 0.67 16.26 17.37 lR.48 -ton 5 20 1327822. 8184 47.402 175. 281 O.Bl 7.47 a.9o 10.32 
-l 264 6 15 12 5954 7 .. 91 75 71. 530 183.563 0.33 ll.16 12.54 13.71 -1076 5 9 1328176. 9297 36.812 1 rn. 446 0.17 12.28 13.38 14.48 
-1261 4 14 1260581.07(]2 11 .933 l 78. 798 0.94 16.92 18. 01 18.20* -1076 11 1 1328354. 0363 210.183 6.015 o.66 15.22 16.30 l 7. 37 

-1074 3 18 1328855. 8135 347. 305 169.913 0.60 7.54 8.75 9.97 



104 Part I: Solar Eclip!es 
Thebes: -1069 - . 765 l05 

'i ;i.;• 1, 
CV CM CD JON L p PMA 1B TM ff l CV CM CD JON L p PMA TB TM TE 

·\-

-1060 6 20 J 330775. 7582 76.QlS 0.899 0.31 6.51 7.26 8.00 
-924 3 0 Jlfl:?635.0639 340. 3 76 l 84. 042 0.02 17.07 11.u, 1 7 .46 

3/:·• 
-1067 10 23 1 '331631. 9859 zno. 776 l 70. 052 o.sa 13.38 14.66 15 .94 

-922 I IR 13843l4.0294 290. 22 7 169.665 Q.68 Jl.26 12.78 14.30 

"1065 10 z 1132340. 7979 178.823 185.847 0.09 6.87 7.42 7.97 
-91') 11 5 ) 385701. 9592 215. 018 167.832 0.'36 12. 7fl 13.97 1 5 .16 

-1064 3 27 133251 7. 7929 356.556 13. 238 0.33 7. 21 8.03 8.86 
-9lij 5 2 l3858flO.Ol57 31.896 354. 340 0.1s 15.79 16.48 1 7. 18 

-1062 7 " 1333373. 7192 1J6.623 178.336 1.01 s.24* 5. 73 6.68 
-917 4 21 l:186234.1060 21.250 2. 439 0.40 J 7. 78 18.32* 

.. 1061 I 7.5 1313551.7645 295.855 7. 342 Q.95 6. 67* 6.73 8. 01 
-912 I 2R l3A7076.849q 29C.. 756 13. 35 7 0.?6 8.40 9.48 10.56 

-1059 5 30 133440e.09A2 57.788 l74.3gl 0.64 17. 74 18.67 18.72* 
-'HO 6 2 1388832.9867 61.442 180.059 0.7fl 13 .94 15.24 16.54 

-1059 11 23 l 3345A4. 754 7 232.221 358. 211 0.13 6.57* 6. 73 1.22 
-ClQ9 11 I 5 138<1363.9354 224. 767 u. 7 05 o.42 11.51 12.1q 14.. 07 

-1057 11 2 l 335?93. 9943 21C.520 13.897 o.os 14.40 14.87 15.34 
--907 3 31 l 38Q866. 004A 1.551 1 74. 974 Q.44 14. 74 15.89 17.03 

-1055 3 18 1335795. 7900 347.659 177~853 0.05 7.59 7.99 B.39 
-<J06 • 14 13g0~97. 8984 162.253 3.754 o. 78 9.37 11.24 13.11 

-1054 8 31 1336326.6843 147.046 4.937 o.os 5."i4* s.ss 
-903 7 13 1391430.9243 100.853 357.051 0.45 11 .'42 12.73 14.04 

-1051 6 30 1337361.0661 A7.3B2 Q.091 o.sa 16.52 17.45 lR.38 
-<rno 11 5 139?641. 8767 215.328 1 75. 71 3 Q.94 9!14 10.47 ll.79 

-104$ 4 zs 131A394.1049 27.659 355.218 0.14 18.09 18.39* 
•896 3 l 1393852.9932 331. 71.0 356. 460 o.14 14.()0 15.46 16.0l 

-1048 10 " 13311571. 8858 201.055 1 77.957 0.72 9.15 10.57 11.99 
-896 8 24 13qt+029.692R 141.796 175.468 0 .12 5.'i 8* 5.63 

-1044 8 10 1339959. 0445 127. 316 l 77. 733 o. 33 15. 5 l 16. 29 17.08 
... i;:195 8 " J.394383. 8317 130.895 183.369 0.5;) 7.37 8.68 10.00 

-1043 2 4 1340137.0791 306.784 6. 991 0.01 17.26 17.42* 
-892 12 6 13Cl559'i. 8037 246.963 3. 836 0.10 6.72 7.91 9.13 

-1040 11 23 13 41524. 7827 7.32. 641 6.008 o. 76 6 .. 58* 7.53 A.56 
-A 85 I 29 13 t:;7A40. 0534 '!01.395 177.26A 0.77 15.90 11.02 l 7. 3 7* 

-1037 3 29 131,2381.)138 35f!.274 1 77. 161 0.41 17-68 18 .. 02* 
-884 7 1, l198370.<J457 l.Ol.255 4.905 0.34 12.42 13.49 14.57 

-1036 9 10 1 34291 ?. 0071 15 7. 93'6 4. 559 O.RO 13.94 15.33 16. 71 
-880 5 1 13q~75A. 7160 31.4~7· a. 111 0.90 5 .56* 6. l.O 7 .14 

-1034 I 26 l,43414.8511 2n.390 111.012 o. 71 7.92 9.n 11.54 
-879 9 IS 140026l.Q079 163.808 167.566' 0.11 1.5.15 15.80 16.44 

-1033 l 15 1343768.8446 286.099 l7lh339 0.12 8.o5 8.84 9.63 
-878 9 ,, 1 400614. 9966 15?.6J2 174.990 0.92 13.54 15.00 16.45 

-10 32 6 ,o l 3 1t4300. 7012 ,n.'t95 7. 909 0.29 6.60 7 .46 8.32 
-877 3 I 1400793. 0107 332.120 4.289 0.57 14.55 15. 57 16-60 

-ion 4 29 1345333. 7868 27.731 2.993 0.32 7 .4 7 8.32 9.17 
-870 4 n 14033Ql 0 0055' 12.164 182.019 0.41 14. 78 15.78 16.n 

-1023 6 21 l 347578. 6535 78.601 172.615 0.20 5 .1.6* 5.34 
-868 2 20 J 404070. %65 323.031 168. 733 0.04 13- 77 14.16 14.55 

·~ 10 22 6 10 13 1t7'J32. 7258 'J7. 949 1800675 0.09 5.72 6.20 6.68 
-86"- 1.2 8 140S45Ro Q496 248.669 167. 823 0.32 15.% ]6.83 l 7. 30* 

-1020 4 19 134861). 7523 l 8. 940 167. 786 0 .19 6.51 1.1, 7.74 
•R6i 5 23 1405QR9 0 <;JQ6 l '>2.439 35Q.696 o. 7A 10.54 12.43 1 4.32 

-1014 7 II 13508R6.Q7<J8 97.986 7. J 16 0.42 1 7 .01 17.88 18. 75 
-fl."i8 ' l l.40773?.. A356 332.~30 1?.181 o.,s 7.95 9.12 10.29 

-10 13 II 25 13:5J.3fl8.1020 234.41 7 170.01 7 o.n )7.22 17.41* 
-856 7 4 140A58B. 8945 ci2. 1B2 l 77. 550 0.64 10.05 ll .61 13.18 

-1011 5 9 13Sl919.0Afl3 38.160' 2.131 0.68 17.29 18.22 18.52* 
-8 55 12 17 1409120. 0495 25 8. 432 11. 698 0.11 16.03 16. 53 17.03 

-1010 4 2• J 152273. 7✓,79 ?8.017 l0.883 O.M 6.09 6.9() 7.88 
-R5, 5 3 \40Q621. 8677 32.973 )72.556 0.29 q.39 10 .sq l t. 77 

- lOOft 9 l D53129. 7200 148.910 1 76. 806 0.48 5 .57* 5. 71 6.52 
~e 52 10 16 i410l53.Afl06 195.174 3. 1 03 0.80 e .• 62 10.40 12. l 9 

-1001~ 6 20 l351t517.9931 78. 35 1t 179.776 0.68 ]4.05 15.50 l.l'i.96 
•A46 12 B 11.J.2397.9970 249.00Fl 175 .. 690 0.24 14.25 15 .11 15.98 

-1001 4 20 }?55551. 754') 19.126 175.640 n.54 6.34 7.23 8. 12 
-84? 4 2 14 'l360R. C,Fl07 3. 701 ;54. 549 0.06 14. 82 l.5.21 1 5. 59 

-999 0 21 1356437.1176 16<;.053 12. 134 0.34 17.4<J 18.18 
-fl41 0 15 1414139.7998 16!.366 182.077 a. 74 6.46 7.70 8.93 

18.18* 
-997 p 2 ni:;1111.0021 11 9. 084 357.953 0.15 14.Sf! 15. 27 15.96 

-/'137 1 8 1.4J.S:i50.A710 21:10.442 3. 65 5 0.19 g.51 10.50 11 .48 

-990 0 p 135Q715.0645 15<J.925 176.441 0.19 l 6. 10 16. 71 
-fl: 31 3 2 1417596. (}176 3?-?.92f! 1~76. 05 2 n. 19 '14.82 ~i:~6 17.36 

l 7. 31 
~q 89 ' 9 1359892.9852 -311:1.106 5.47A 0.34 13.69 14.84 15.99 

-?10 R 1.5 l41Rl26.q312 113.184 2.978 O.fl8 11 .24 14.17 

-989 0 2 1160069. 7470 149.12 7 184.629 0.34 5.57* 6.26 6.99 
-825 10 IA 1.42001.6.9803 J9f..1ng 166.876 o.oq 14.23 14.93 15.64 

-981-i " '6 1361280. 9006 266.?60 5.964 0.54 10.20 ll.60 12.99 
-8?,4 10 6 1 1•70~70. t;S6J 185.480 174.085 o.94 11. 81 13.52 15.23 

-983 4 30 l;!,621~7.0715 ?9. 789 174.816 o. 1te 16.98 17. 78 18.42* 
-fl:23 4 2 142054 f!. 9R65 4.081 2. 435 0.69 13.84 )5.04 16 .. n 

-982 10 " 1362666.0257 191.002 3-956 0.42 J 4.R7 15.98 17.09 
-819 1 15 142?.ll 3. 8346 103. 326 184.499 O.?O 7 .9R R.97 9.96 

-<Je.o 2 2R 1 :\f.11 70.1748 32<J.904 169. 750 0.46 6.33* 7.37 8.55 
-R 1€1 1 • 1422290. 7836 28Q_. 738 l}.543 0.43 6. 75* 7.49 8.41 

-979 2 16 1363524. 8049 318. 861 1 77. 370 o. 21 7 .03 7.92 fl.82 
-r t6 5 13 14231 1,6.•1220 43.542 179.537 a.so lJ. 35 12.90 14.46 

-•na 8 2 l .3M056. 6662 119.135 5. 699 0.02 5.26* 5. 2 5 
-BID 12 ,o 1',2:5568. 7393 271. 384 l 75. 600 o.53 6.77* 7.24 

-()77 12 17 1164558. 8'121 256. 1353 169. 986 0.43 8.43 9.52 10.62 
-80fl 6 13 1426099. 8315 73.0ll 5. 116 0.65 7.66 8.99 10.31 

-964 4 30 1369077.0757 30.1R2 182.658 0.20 17.04 17. 72 lR.40 
-1:104 4 7 1427488. 7551 4. 249 10.212 0.72 5.90* 6.99 8.10 

-961 2 27 1370110.1108 329.643 1 76. 871 0.19 11.50 17.i-6* 
-802 n 6 ll,-28344. e219 124.508 175.442 0.19 7.77 B.60 9.44 

-q60 R 12 B70Ml.%4<; 129.810 5. 083 0.58 12. 64 14.16 J 5.68 
-799 6 4 14?9377. 7218 64. 182 16Q.905 0.17 5.53 6.10 6.66 

-957 6 l I 1371674.9962 n9. 406 359.499 0.91 14.29 15.58 16.87 
-798 11 18 1429909. 8935 228.817 2.896 o. 38 9.31 10.87 12.43 

-956 5 31 13 P.O? 9. 6R46 5 S.159 R.243 1.02 5.27• 5.46 6.28 
•797 11 7 1410?.63. 8563 21 7.302 9.958 o. J 3 8.87 9. 73 10.60 

-954 10 4 1372885. 7781 181.853 175.')80 0.30 6.69 7.46 8.23 
-7'?1 I 9 1432154.1064 282. 509 175.492 0.02 l 7. 2. R 17.26* 

-950 7 23 1374?73. 81 73 109.803 l 77. 330 0.55 6.,86 8.27 q.69 
.. 791 7 5 1432330. 9776 94.059 356.088 0.11 13.92 14.A7 15 .. 81 

•947 5 22 1375307.6959 50.654 1 73. 072 l. 01 5.35* 5.76 6.62 
-790 6 24 143?685.1171 83.433 4.261 O.BR 17.87 18.82 18 .. 86 ♦ 

-C46 11 4 13 7583 a. 1290 213.324 3. 834 0.54 6 .. 37* 6.99 
-787 10 17 1'+338<l5.8284 106. 483 181.471 0.57 7.38 R.55 9.72 

-()4() 12 27 1378084-.0276 268.232 J 77. 800 0.21 15.57 16.37 J 7. 1 7 
~784 8 16 1434930.1405 135. 205 l 74. 885 o.41 17.99 18.59* 

-935 4 10 l 'H9648. 8326 ' 1 o. 796 3.281 0.5·0 8.31 9.71 ll.11 
-783 ,. q 1435106. Q031 "'313.442 2. 925 0.35 ll.06 12.25 13.43 

-935 10 4 l3 7982 5. 806-4 V32.276 l. 83. 800 0.41 ~ 1. 10 1.99 8.88 
-777 4 4 14373,51.9146 5.811 1 74. 11 R 0.59 10.86 12.54 14.21 

-•n4 3 30 1380002. 8724 0.016 11.183 o.og 9.56 10. 25 10.95 
-776 3 23 1437705. i;S86 355.019 182. 039 o.n 14. 39 15.45 16.50 

~933 ' 14 1380505 .. 0862 1:11.359 168. 926 0.37 17 .02 17.86 18.63* 
-776 9 16 1437882. 9621 165. 753 1.743 0.45 12.48 13-64 14. 79 

-932 8 2 13B0859.l002 120.402 176.6) 7 0.18 17.13 17.98 18.73* 
-774 1 " 143R3A4 0 8305 304.215 167.201 0.26 8.23 9.17 10-.12 

-9 31 I '-7 13IH036.9801 2()9. 504 5. 452 0.96 13.39 14.64 15.89 
-771 ll 19 1439772.9857 230.369 166.629 o.u, 14.09 15.07 16.04 

.. 9zq 6 2 1381893.0055 61.081 172. 1 76 o.o4 15.79 16.11 l 6.43 
-770 \I " l't4012.6. 9648 21 a. ,n1 1'73- 743 0.71 12.10 13.84 15 .59 

-92~ 11 14 1382424.0870 224. 528 3.835 0.40 16.98 17. 50* 
-769 5 5 l4lt0304.9101 3 5. 556 o. 015 0.1~ 11.13 12.59 14.05 

-925 3 21 1383280.7116 35C.975 175.690 0.44 6.07* 6. 73 
-7b15 B 17 1441869. 7144 135.168 182.502 0.44 5.41* 6.29 



106 Part I: Solar Eclip5t5 Thebes: -764 - -391 107 

CY C" CD JON L p PMA TB TM TF CV CM CD JON L p PMA TB TM TE 

-764 2 10 144?046. 8514. 313. 769 10.817 0.75 8.43 9.76 11.t'.J -55R 1 14 1517261. 7625 2BA.618 s. 726 Q.73 6. 71• 6.76 7.92 
... 762 6 15 1442902. 8392 74.807 l 76. 933 0.1,; 8.20 9.52 10.85 l' ... 5 56 5 '" 1518118.0316 51.353 1n..ss1 o. 75 15.69 16 .81 17.92 
-755 1 )] 1445324. e23a 304. 589 175.060 a.so 7.60 8.69 9.17 i •~- -555 11 l 1518648.9262 21 3. 469 6.820 o.93 !0.89 12.41 13.93 
-754 7 16 1445855.6989 l 04. 40 5 2. 65 7 0.61 5.17• 5.32 6.20 -553 3 18 1519150.9448 351.054 · 111. 022 0.12 12.78 13.55 14.33 
•744 6 25 1449488.1469 R 5. 26 5 1 76. 07q o. 38 18.51 18.86* -552 8 31 151Q682.7486 151.287 3SQ.246 o.57 s.s9• 6.28 7.36 
-744 1 2 20 l 449665. 9099 262.377 2. 760 0.14 ll.ol 12. 13 13.26 -551 8 ?.O 1520036. 7487 140.223 6.803 0.20 5.47* 5.97 6.67 
-743 6 15 1449842. 8598 75.217 18'+• 759 o.oa 9.80 10.33 10.86 -54R 6 19 1521070. 7212 80.624 2. 059 0.35 5-58 6.25 6.93 
-743 I 2 9 1450019.8769 250-884 q. 853 0.55 8.68 10.42 12.17 -546 10 23 15219?6.RR02 204.082 l 70. 870 0.2s 10.10 11.03 11.97 
-736 7 26 1452441. 0000 114. 963 1.949 0.06 14.0J 15.3R 16. 75 -543 3 27 1~22812. 7728 0.174 14.295 o.14 6.83 7.39 7 .96 
-732 5 15 1453829.90'42 46. 063 6.938 0.12 10.7~ 11.56 12.37 -541 7 31 1523668. 7905 12C.359 179. 3 1:H o.n 6.24 7.51 0.11 
-730 9 !8 1454686.1237 161.740 173,655 Q.53 17.50 18.20* -538 11 23 1:,24979. 7265 235. 568 358.917 o.o9 6.60• . 6. n. 
-729 3 14 1454R62.8918 345. 796 1. 491 0.37 10.85 11.98 13.12 -533 R 31 t 526622• 0508 150.982 6. 299 Q.92 15.45 16. 72 1 7 .98 
-723 5 6 1457107. 7605 37.196 171.645 0.54 6.lQ 7.18 A.26 -531 1 15 1527124.9315 290.232 172.591 o.93 11.06 12.97 14.88 
-722 4 25 J.457461. 8161 2l:.'il9 1 79. 653 0.20 s.01 8.97 9.92 -530 6 30 1527656. 0360 91.087 1.221 0.,37 15-48 16.55 17-61 
--716 12 10 145°882.9982 252-462 l 73. 640 0.69 13.87 15.40 16.93 -529 6 20 152801 o. 6768 80.962 9._ q55 o.47 5.15* 5.613 
-710 3 14 1461802. 8681 346.163 9.350 0.67 9.26 10. 51 11. 76 -527 10 23 1528866. 9016 204.489 11a:109 Q.43 9.96 11. 10 12.24 
-703 7 17 l 462658. 7768 106.289 174.512 0.28 6.52 1.2a 8,04 -523 2 15 1530078.0264 321.401 0.074 0.11 15-20 16.26 t 7 .32 
-704 5 5 1464047.0856 36.933 1 78. 774 o.a1 11.20 18.?9 1 a.so• .. 519 5 30 1531642. 9240 61.165 183. 323 0,31 11.46 12.88 14.30 
-703 10 .l 9 14"4578.9339 199. 211 Q. 096 0.54 11 .23 12.73 14.Zlt -516 3 28 1532676.0480 1.862 178.229 o.98 l~.,rn 16.94 1s.oo_ 
•101 3 5 1465080. 86ll 3'31. 175 1 73. 84 7 O.flO 8.99 10.37 11,76 -508 4 28 15 3562 e. 94s1 3l.bl3 4.171 0.3a l? • 39 13.68 14.97 
-699 8 6 146?066.1232 125. 801 9.1·78 0.60 17.65 18.4.5 18-.68* -506 Q l !516485.1585 152.527 1 70. 1 02 0.11 18 • 31 18.39* 
-690 7 28 1469244.1004 116. 876 173.822 o.a1 1 7 .07 17.93 18.76* -504 2 16 1537017. 7586 321.518 7. 893 a.sr 6.43* 6.80 ~a. 01 
-68'1 l, 22 1469421.aq66 295.627 ?.. 269 O.J 4 11.05 12.10 l 3 .LS -502 6 21 15 37873. 9) 60 A2.5Q9 1 73. 94 3 0.09 12.09 12-79 l 3.48 
•689 7 lA 14695ga.a112 106. 704 182. 350 0.59 7.26 8.36 9.lt 7 -501 12 4 1538405.0438 24 7. 130 6. 789 1.01 15-55 16•64 17.31* 
-688 1 H 1469775. 8868 2114.292 9. 554 o. 73 A.96 10.90 12 of:'13 -494 7 22 1540826.6706 112.139 359. 6 78 0.01 5.21• 5. 21 , 
-686 Ii 10 14 70R09 0 7765 221.312 I. 105 0.62 6.46• 7.33 8.30 -492 1J 24. 1541682.9960 237.695 l 70. 756 o.99 ]3.79 15.10 16.42 
.. 68? 8 ?.B 14721Q6. 9376 147.063 0.235 o.54 l] .29 12.,w 14. 31 .. 491 5 20 t541R60. 0621 52.589 355- 001 o.o& 11.2s 11.10 l 8.11 
-678 6 17 14735115. 7366 77.24·6 4. 231 0.75 5.36 6.40 7 .44 -4fl9 4 29 154256Ao70JO 31.764 11.995 o.52 5. 56* 5.79 6.57 
-661 I 12 147%39.0209 2Fl5.'872 173.354 o.83 14.80· 16.13 l 7 .27* -4fH 9 1 154;!424,7460 152.506 177.736 o.55 5-61• 60 30 7.26 
-f.60 6 27 1480171.0122 87.676 1. 346 0.65 14.A4 16.15 17.45 -480 4 19 1~4584-6.6819 22.961 176.7M 0''.19. 5.66* _5.Q7 
-659 11 11 14A0673.0771 223.075 165. 113 0.04 17.20 17. 51 17.52* -479 10 2 1546377.9973 183.709 5.252 o.75 13.49 15.06 u,.63 
-656 4 l 5 1481 55 B. El429 1 7. 946 7.244 0.05 B.61 9.82 11. 03 -477 2 17 J 5461180. 907A 323. 097 171.712 o.67 10.21 12.10 13-94 
-650 6 7 14B~IJ02. F.!816 68.()93 I 75. 994 0.45 9.39 11.0A J 2. 76 ~4 76 2 6 1547234.9321 311.943 179.215 0.01 12.64 13.36 14.09 
-64Q II 21 !484315.0033 23?. 767 q.oo? 0.11 13.95 15.37 16. 79 -4 76 8 l 1547411.9950 122. 7't3 359. 001 n. ~3 14.05 14.97 1 ~.88 
-647 4 6 1484836. 8487 c;. 126 171.949 0.66 0. 78- 10.04 11.29 -469 ' ?O l 549A~4. 0143 353. 691 358. 564 o.75 14-92 _l6.05 17.lQ 
~645 9 8 1485722.1320 Fi 8. 155 7. 740 0.1a 17 .65 18. 12* -469 9 12 1550010.0767 163. 373 177.32!! 0.03 16.81 11.01 17-32 
-640 11 1l 1487612. 8499 2?.3.~28 1 72. 964 0.4~ 8.47 9.73 10.qq -465 7 ' 1551398. 745~ 92. 991 180.655 o.to3 5.44 6.41 7.38 
-636 8 29 14s,;iooo.1001 . 14c;.045 172.151 O.A3 16.88 17 .,77 18 .. 43* -465 12 26 1551575. 7869 26c;. 549 6. 72q o.93 6.76* 7.58 8.68 
-635 A 19 1489354. 7967 138.673 180.45A 1.01 6.62 7.78 8.95 .. 4t_.z 4 30 1552431.99113 33.448 175.959 0.56 14.34 15.47 16.60 
-63'i 2 12 1489531. 8583 311.204 A. 71 7 o.e5 8.24 Q.99 11.74 -457 8 2 1554351. 8975 12 3. 02 8 6. 902 o.o~ 11.01 ll,32 11,62 
-612 6 17 f490388.1506 7 R. 48 7 -I 75. 092 ·0.19 lR.68 lR.84* -456 12 16 1554853. 7453 260.'13 7 J 70. 739 0.10 6.75* 7.15 
•628 9 29 1491952.941,3 11c;.a11 359. 284 0.01 12.67 12 .. 87 13.07 -454 5 ,1 1555384. 8077 6 2. R5 3 1.533 o.53 7.54 8.69 9.84 
"".624 1 ,23 ) 491164. 0484 296. 983 1 so. 924 0..09 16.41 16.85 l 7. 30 -452 10 3 15~6241;; 1214 185.286 169. 080 o.35 17. 55 11.l:11• 
-610 4 17 l49A362. l285 20.011 1 7q_ 055 0.19 18.15 18.30* -450 3 ?Q 1556773.6818 353.757 6.323 0.25 6.04* 6.30 
-609 9 30 1498892. 8332 180.099 7. 164 0-26 A.14 q.oo 9.85 •449 3 9 1557127. 762 1t 342. 859 14.151 0.06 6.44 6.89 7.34 
-607 2 13 14q939s.oos1 ,31 a.1as 1 72. 52 7 0.42 14.51 15.62 16.74 -A47 7 12 1557984.0234 103.456 179.829 o.34 ]4.99 16.00 11.01 
-606 7 30 14'9Q926. 8595 ll 9.2Q6 o. 994 0.95 7.97 9.77 11.58· -443 4 30 1559372.0220 33. 857 1A3.794 0.10 15.56 16.19 16.83 
-603 5 28 15 ooq6o. 00q1 59.346 3 55. 972 0.20 17.05 17.65 18.25 -437 1.2 17 1561793. 7415 260.521 17A.588 o.45 6. 75* 1.20 
-602 5 1• 1501314. 7A88 ·49. 327 4. 71 7 0.79 1.11 8 .. 20 9.24 -436 6 10 1561970.0Q58 7~-259 o. b46 0.10 17,. 39 18.35 !A.R2* 
-596 7 9 1503558.6970 99. 363 1 73. 375 0.42 5 .. 15* 5.94 -433 10 4 1563180. 7632 185.314 176.784 'l.39 6-11 6,97 7.84 
-595 6 28 1503912. 8925 as. 103 181. 650 0.68 9./,4 11.37 13.0Q -437. 3 30 1563358.9R58 4. 362 5.643 o. 13 14. 12 14-87 1 Ii .62 
-595 12 ~3 1504091.0692 266.374 A. 948 0.25 16.47 17. 21 17.24* -430 • 3 156421 5. 11 U 124.664 110. 884 o.76 17.38 18.30 18.69* 
-5q3 5 q 1, 504s<n. n64 40.605 169.531 0.1 4 1.13 8.30 8.88 -425 11 4 1566133.9981 21 7.Q03 4. 824 0.54 13.87 15.32 16. 77 
-5 87 7 29 l 506866.1682 11 e. 918 8. 077 o.oa 18 .. 69 18.74* -423 3 21 1566636. 8179 355.302 1 70. 1 03 o.45 1.so a.Al 10.11 
·586 12 14 1507368. 9027 2'56.842 1 72. 893 0.0a 9,64 11.49 13.34 -422 3 10 156699'0. 8396 344.358 1 77. 803 0.23 A.41 9 .5 5 10.69 
-5A4 5 2R 1507900. 0985 5 9. 756 3. 817 0.66 17.55 18.39 18.73* -415 4 21 1569589.9445 2 '5. 386 356."405 O.H 13.02 14.09 p;.16 
-583 5 18 1508254. 7739 49. 703 J2.575 0.06 1.01 7.36 1.12 -415 10 14 1569766.113?. l 9t:. 389 176.602 0.01 17.83 17-83* 
-58) 9 21 1509110.8264 171.277 179.247 0 .. 92 7.54 8.76 9.98 -410 1 27 1571331 .. flf\15 302.865 6. 316 0.64- 9. 71 u.01 12.44 
-580 'J 16 1509Vl7. 7795 349.471 7 .16Q o.75 6 • 39 7.66 8.93 -408 6 1 1572187. Q221 64. 753" 173. 386 0.06 12.46 12 .95 B.44 
-578 7 20 1510143.9748 101i.fl73 172.571 0.21 14.06 15.09 J 6.11 -403 9 3 1574107.8503 155.202 5.280 0.37 8.19 9.40 10.60 
·577 1 14 1510321.9800 288.454 o. 668 0.25 14.18 15.02 1 5.a5 -401 1 !R 1574609. 8476 293. 590 170.450 0.83 e.20 9.64 11.01 
-5'74 ' 9 l5fl532. 7329 4C.934 l 77. 407 o.,~ 5 .. 81 6.60 7.40 .. 3q3 8 14 1577139.8772 13s;n9 t 17.663 0.63 8.85 10.61 12.37 
-570 2 24 1512920.0721 32c;. 7,41 179. 937 0.64 16.47 17.41 l 7 .66• -392 s, 2 1.57A093. 8885 124.7.53 185.380 0.01' 9.77 10.48 11.J.9 
-563 4 7 151~5i 8.9810 10.851 35A. 514 o. 71 13.85 15 • 33 16.80 .. 391 1 27 15 7A27 l. 8914 303. ~69 14.143 0.11 10.26 10.97 11,68 



lOfl Part I: Solar Eclip.e5 Thebes: -389 - -60 109 

CV CM co JDN L P, PMA TB TM TE CV CM co JnN L p PMA TB TM TE 

--389 6 2 1579127.9572 65.176 un.1gs 0.67 12.75 14.07 15.39 -229 5 5 1637539. 8147 39.591 9.004 o.49 7.60 8.64 9.69 
-388 ll 14 1 s 7965 a.9310 228.163 12. 394 o.n 11.6g 12.aa 14.06 -227 9 7 1638395. 8422 160.459 l 74,.•A66 0.23 8.67 9.52 10.37 
-382 1 18 1581549. 8218 293.958 178.304 o.oa 7.83 8.34 B.86 -220 4 25 164081 7. 7472 3C.760 l 73. 776 Q.95 5.B4 6.92 a.01 
-387. 7 13 15 8172 s. 9802 104.622 358.150 0.43 1.3.52 14.73 15.94 -219 4 14 1641172.0129 20. 22 3 182.158 0.40 15.03 16.17 17.30 
-379 11 5 1582936. 8330 n e. 680 176.444 0.89 7 • 75 9.00 l Q.26 ' -216 2 11 1642205.0799 318.950 175.590 0.74- 16.61 17.54 17.54* 
-378 5 2 1583114.83S5 3 s. 843 3.239 0.74 8.28 Cl,_ 75 11.22 -213 11 30 1643593. 0742 245.092 l 74. 948 o.53 16. 56 17.32* 
-376 9 4 1583971.0474 156.836 169.251 0.51 15.66 16 .68 17.70 -208 3 13 1645158.0082 349.533 ?. 44 9 0.66 14.53 15.74 16.96 
-371 12 6 1585890.0300 25C.580 4. 719 o.75 15.23 16.52 1 7. 29* -202 5 6 1647403.0426' 41.:no 1 72. 953 0.13 16. 71 17.27 l 7 .83 
-369 4 23 1586392. 6689 ?.6.913 167. 849 o.oo 5.61* 5.61 -201 10 19 1647933.9272 20 2. 2 8 7 1. 988 0.20 11.37 12.36 13.35 
-?-68 4 11 l5R6746.6942 16.144 175.725 0.45 s.75* 6.42 -194 (? ' 1650355.8090 70.580 358.479 0-14 8.30 8.89 9.49 
-363 7 13 1588665.8591 104. R96 6.035 0.21 8.91 9.76 10.61 -189 3 14 1652097. 7962 349.705 10. 312 0.79 6.99 8.15 9.31 
-360 5 12 158'HOO. lll8 46.262 ·2. 338 Q.62 1 7. 91 18.60* -187 7 17 1652953.7855 110.023 115.567 0.38 6.47 7.41 A.35 
-360 11 5 1589876.7948 21<3.036 184.310 0.08 1.21 i".62 0.02 -186 l 11 1653131.%83 288.434 3.740 0.68 13.14 14.6 l 16.QB 
-356 3 1 1591087. 9264 335.608 5. 226 0.97 11.48 12.82 14. 16 -186 12 31 16 53485. CJ976 277.064 11. 042 o.oa 14.34 14.98 15.63 
-350 4 22 1593331.9707 26. 62 4 174. 918 0.35 13.67 14.95 16.23 -lR.2, 10 19 1654873.9472 202.689 9.815 o.5a 11.87 13.25 14.62 
-340 10 6 1593863. 8486 188.016 4. 369 0.75 7.92 9.39 10.87 -180 3 4 1655375. 7610 34C.670 174. 776 o.56 6 .20* 7.08 8.01 
-348 Q 24 1594218.0045 176. 889 12.051 0.06 14.85 15. 37 l 5 .8 8 -179 8 17 1655906.(HOS 140.229 l. 960 0.94, 9.85 ll.81 13. 77 
-347 2 19 1594365.9090 326. 518 16n. 606 0.47 10.87. 12.og 13.34 -1 78 8 6 1656261.lbfll 129.531 10.159 O.Ol Vl.66 lR.65* 
-339 9 15 1597495. 7811 167.510 1 76.153 0.23 6.37 7.24 8.11 -177 12 22 1656763. 7464 261.458 174.816 o.st 6. 7b* 7.45 
-338 0 4 l"i97849. 7815 15t:. 363 183. 644 0.48 5.92 7.04 i:i. 16 •176 6 16 1656941.1189 81.007 357.610 o.o3 l 8.46 lR.67 lR.85* 
-335 7 4 l 59R8R3. 891 q q6. 52 4 I 78. 6.40 0.83 9.90 11.41 12.92 -1 76 12• 10 1657117. 7911 256.039 182.095 0.01 6. 73* 7.lR 7.63 
-334 12 17 159941 5. 0223 261.l301 12.379 o.o3 15.42 15.74 16.06 -1 75 6 6 16572Cl5. 7026 70-857 6.383 0.90 S.19* 5.67 6.58 
-332 10 27 1600094.7543 210.046 356. 245 0.01 6.61 6-74 6.87 -171 10 10 1658151.MlS 193. 350 l 73. 980 0.61 9.59 l0.89 12.18 
-328 ? 20 1601305.9565 326. 857 1 77.475 0.16 9.22 10.01 10.91 -169 7 28 16595~9.0927 120.580 174.828 0.66 16. 83 17. 73 18.63 
-3 28 8 14 1601481.c;Ofl.2 1,6.427 356.112 0°09 Jl.00 11.69 12.38 -168 7 17 H,5f'l893. 7122 11 o. 344 183.451 0.07 5.32 5.66 6.00 
-1 ?5 12 8 1602692.C,267 2-{2.327 176.38:! 0.23 11.22 12.'26 13. 29 .. 165 5 17 1660927.8368 5 1. 561 l 79. 580 0.5S s.02 9. 5?. 11.01 
-323 5 23 1603224• 6948 56.380 i:i. 532 o.ao 5. 30* 5.45 6.43 -162 ' 15 l66lq61.o•n5 351.4?4 174.243 0.32 17.34 17.93* 
-3 ?.2 10 7 1603727.0290 18c;.650 168. 303 0.46 15.09 16.22 l 7 .34 -158 I 1 166~349.0806 27e.60l l 74. 723 0.48 16.68 17.21:i* 
-321 9 26 1604QAJ.OCJ55 178.430 175.812 0.26 16.99 17.79 lR .06* -157 6 17 1663880.'1%7 81.272 5._ 51 ~- 0.19 14.77 15.58 16. 39 
-31? 1 19 1605?.92. 0152 295. 374 351.12q 0.02 16.23 16. 50 16.17 -154 '• l5 1664913.9191 21.344 o. 421 o.n 11.40 12. 94 14.H 
-316 l 8 1605646. Ol:i8A 2A4.n61 4. 51 0 o. 73 16.02 17.1'3 17.27* -147 5 27 1667513.1068 61.952 178.675 0.56 17.73 18.66 )8.75* 
-309 8 15 1608421. 8313 136. 735 4. 011 o.56 7.66 8.81 9.96 •147 11 20 l6676qo.o37o 235.831 I.ill'• 0.12 16.13 16.64 17.16 
-308 1 2 20 16 089? 3. 8844 274. 55 q l 6R. 4 79 0.40 9.60 11 .10 1 2.59 -141 3 1 5 1668901. 12 52 351.839 182.068 o.oo 17.96 17.94* 
-30{; 6 14 1609455.9247 77.437 359. 590 o.aa 10. 97 12 .95 14.92 -138 11 11 1670967.9912 22f:.410 165. 803 0.26 14. 17 15.05 l 5.93 
-302 4 2 1610843.9233 7.698 3.445 0.93 11.46 12.80 14. 14 -135 4 15 1.671853. 7569 21.577 8.297 (l.9;J 6.23 7.24 8. 26 
-797 I 8 1612585.7394 2fl4.f30 12.248 0.02 6.73* /,. 7R -132 2 13 16728A7.q545 ,21.433 2.987 0.83 12.58 14.12 15.66 
-7.96 5 24 161308 7. 7Ell 5 57.877 172.243 o.35 6.57 7.56 8.55 -1.29 11 20 16 14h30. 0426 236.220 9. 6155 0.62 15.4-6 16.53 1 7 .3Q .. 
-295 5 13 1613442.0144 47.387 180.658 0.64 14.96 16 .17 17 • 3Q -126 4 6 1675\31. 7460 12.719 1 72. 988 Q.92 5.93 6.93 7.93 
-295 11 7 1613619. 8845 221.366 4.040 0.65 9.02 10.65 12.28 -125 Q 19 1675662. 8384 172. 61 7 o. 550 0.74 7.40 8.92 10.45 
-;? 94 10 27 l6l3973.9A29 210.031 11.454 0.29 13.35 14.62 l 5.90 -124 9 7 167601,7.1322 161.748 R.591 0.65 17.66 18.28* 
-285 I O 18 161 7251. 7390 200.475 l 75. 326 o. 14 ' 6.22* 6.30 6.90 -122 I 23 16 76519. 7351 30C. 761 174.372 0.46 6.63* 1.16 
-:?84 10 6 161 7605. 7391 189.132 182.626 0.65 6.07* 6. 09 1.12 -•l 19 11 II 1677907.9583 22t:.763 17?..677 0.65 12.14 13. 61 t 5 .07 
-282 8 16 1618285.1523 138~480 168.007 0.29 18.30 LR.5s• -115 8 29 1679295.0559 152.623 1 73. 048 0.82 1.5.61 16.66 1.7.71 
-281 8 6 1618639.8476 12 a. 209 1 76.446 0.39 a.so 9.61 10.11 -114 8 19 1679649.6906 142.224 181. 45 2 0.39 5.49* 5.86 
-280 I ,o 1618816. 7278 306.158 4.116 o. 1 7 6.59* 6.79 -111 12 12 1680860. 7A29 258.285 1.788 0.20 6.74* 7.45 B.lQ 
-278 6 4 l6l1J673.0525 68. 265 171.335 o.oa 17.26 17.70 18.15 -108 4 16 168171 7.0641 23.284 172.246 0.02 17.40 17.59 17178 
-274 3 24 1621061. 8304 359.100 175.941 o.58 8.06 9.37 l 0.67 -104 2 ' 168310 5. 0538 31).756 l 74. 095 o.s1 16.0l 17.09 17.4H 
-270 1 9 1622449.0181 285.860 176.224 0.57 14.88 15.96 l 7 .04 -103 7 19 1683636. 8808 112.671 3.051 0.61 9.03 10.63 12.23 
-~68 11 8 1623483.0465 222.~99 167.912 0.39 15.77 16.83 17.52• •93 6 29 l68n68.9116 93.145 1 75. q45 0.38 10.CIO 12.51 14.11 
-267 10 28 162383 7. 0669 211.584 175.165 0.40 16.27 17. 32 1 7 .65* -92 6 17 H,87622. 9458 82.453 183.917 0.1g 12.25 13. 38 14.52 
-262 2 9 1625402. 0564 317.107 3. 823 o.s1 15.98 16.97 1 7 .52* -92 12 12 1687800. 7771 258.666 q.643 0.42 6.74* 7.34 0.25 
-262 8 6 1625579.6974 128.445 184. 342- 0.01 5.34* 5.39 -89 4 17 1688657.1013 23.702 180. 069 0.69 17.47 18.32 18.34* 
-255 Q 16 16281.77.8540 169.192 2. 659 o.97 8.33 9.68 11.03 - 88 9 ?9 1689187.8086 183.597 7.941 0.05 7.74 8.14 8.53 
-253 I 31 1628679. 9107 307.782 168.003 n.2s l O. 90 12.11 13.32 -87. 5 28 1691255. 0976 63.154 357. 048 0.22 17.76 18. 37 18.76* 
-251 7 5 1629565. 7684 97.996 4.891 0.77 5.65 6.81 7 .9A -81 ' 1 8 1691609.6924 53.014 5. 824 0.60 5.33• 5.69 6.47 
-248 5 4 1630599. 8782 3':l.271 1.103 o.73 10.00 11.30 12.61 -78 3 17 1692643. 8751 353.794 1.502 0.37 10.11 11.46 12 .82 
-243 2 9 1632341. 7887 31 7. 230 11. 62 2 0.61 6.57 1.10 8.82 - 77 3 6 1692997. 8913 342. 798 Q. 160 0.41 9.63 11. 10 12.57 
-241 6 15 1633197.8853 1 e. 629 178.0]5 0.1s 9.54 11 .22 12.90 -72 5 8 l 694887.6962 44.270 1 70. 649 0.66 5.42* 5.75 6.56 
-241 12 10 1633375.9327 254.972 3.955 0.33 11.64 13 .08 14.51 -71 10 21 1695418. 8290 205. 644 359.848 0.40 7.46 8.62 9.79 
-240 11 28 1633729. Q8fl5 243. 550 11.235 0.32 'B.50 14-83 16. l 5 -65 12 14 l 6'fl664. 0486 260.400 173.631 0.86 15.74 16-89 l 7. 25* 
-234 1 31 1635619.7'313 307.983 17S.876 o.35 6.57* 6.93 -63 5 28 1698195.0025 63.443 4. 95) 0.20 14.95 15.68 16.41 
•233 7 16 1636151.0464 108.469 4.072 0.87 15.67 16.90 18.13 -62 5 18 H,98549. 7281 53.431 13.654 0.09 5.91 6.27 6.63 
-2 31 11 19 1637007."7373 233.902 1 75. 003 0.26 6.59* 7. 12 •61 10 l 1699051.0781 185.317 1 n. 963 o.79 16.30 17.32 17.97* 
-230 11 8 163736] •. 7511 222.453 182.216 0.53 6.47* 7.37 -60 9 20 1699405. 7184 1 -,.4. 724 180.113 a.ea 15.89* 6. 72 



Part I: Solar Eclipses ~ Thebes: -53 - 59 • 
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CY CM CD JON L p PMA TB TM TE 

-53 5 q 1101021.129s' 44.6'H l 1B.458 0.22 5.96 6.54 1.12 1 
-5D 3 7 1702860. 979:7 344.310 172.850 0.29 13.80 14.93 16.06 
-49 8 21 1703392. 7882 144. 515 1. 049 o.92 6.10 7.36 8.62 
-47 l 4 1703894. 84 70 2a2:459 165.641 0.03 9.51 9.85 10.20 
~3q 7 31 1707024. 7358 124.606 173-490 o.o5 5.44 5.80 6.15 
-38 7 20 1707378. 7750 11 3. 800 181. 364 0.63 5.79' 6.99 8.19 
-37 1 14 1707556. 8641 292.172 9.460 0.91 8.59 10.17 11.74 
-35 5 19 170A413.0402 55.135 177.611 0.99 15.82 16.88 17 .94 
-34 11 I 1 708943. 8688 216. 853 7. 502 0.10 8.82 10.26 1 l. 69 
-28 1 5 l U0834. 1666 282.762 173.532 o.a2 6.74• 6.98 a.01 
-23 4 7 l 712753. 751'R 14.722 7.200 0.83 15.90 1.11 8.33 
-21 8 11 1713610.0181 135.203 1 72. 775 o. 73 14.68 15.,97 1 7 .26 
-9 6 30 1717950. 9348 94.762 2.345 0.10 11.62 13.05 14.4A 
-8 6 19 l 118305.6591 M.128 11.020 0.0!) 5.15* 5.19 
-6 4 29 17189.135.0124 35.997 358.516 0.81 14.91 16.32 11.12 
-6 10 23 17191-',l.7947 207.84A 179. 452 0.94 6.81 7 .87 6.92 
-2 2 15 l 720372.9613 324. 876 o. 868 0.54 ·13.20 14.30 15.40 

1 6 10 1721583. 6548 75.995 1 75. 863 0.29 5.17• 5.40 
4 4 " 1722616.8562 1c. 229 110. 935 0.25 8.94 10.09 11 .23 
5 3 28 1722971.1025 5.583 1 79. l'f\O o.;o 17.41 18.12* 
s q 22 l 72314A. 74J 3 176.963 359.739 o. 0 s.qz• 6.21 7.26 
6 Q 11 l 723502. A272 165.875 7. 3 86 0.01 8.24 8.43 8.63 

17 2 15 l 7 2731 2. <J073 325.211 8.754 Oo63 lQ.44 11.87 13.31 
19 6 21 172fllb8.96l8 86.430 17lt.991 0.45 13.28 14.41 15.54 
20 12 3 1728699.9613 250.464 7. 429 o.aa 12.48 14.00 l 5 .52 
24 q 21 173008 A. 1346 176.751 6. <J81 0.33 17. 75 10.oa• 
26 2 6 1 7lQ5qo. 8102 315.q54 173 .. 010 o.e.1 6.96 8 .. 33 9.69 
27 I 26 1730945. 0489 304. 918 180.850 0.12 16.26 17.C4 17.41• 
29 11 24 1731977. 8852 .241.001 l 71. 474 o.75 9.60 11.02 12.44 Part II 
33 g l 2 l 733~65. 9075. 167.39/J 171.!14 o.o!> 11.19 12.41 13.03 
34 g I l 733719. 9594 156.346 1 78. 76 7 0.46 11. 95 13.32 14.69 

'" 6 21 1735108. 7A38 86.643 182.881 0.17 6.92 · 7.60 8. 28 
41 4 10 17%141.7111 ?6. 723 1 77. 762 0.10 5. 62• 6.01 6.57 

Lunar Eclip~s 45 B I l 737'706. 8906 126. 362 0.031 0.86 9.64 11.12 12.60 
49 5 20 1739094. 8557 5 6. 55 8 3.801 0.83 8.39 9.99 11.59 
52 , 10 1740128.9799 357.lOS '.'\59.450 0.11 13. 75 14.93 16.11 
SS 5 11 1742372.6941 41.665 lbij.471 0.13 5.38* 5.53 6.03 
59 ,, 30 1742727.0099 37.2?.l 176.965 0.72 14.90 16.11 1 7 .33 



-2970 - -2905 ll3 

CY CH co JON L p PMA fR fPB rrs fM rrE TPf rs 

-2970 2 23 636319.4617 311.830 359.079 1.74 18.86 o.oo o. q4 1.11 2.5~ 3. 51 5. 20 
-2969 8 8 636850.0955 110.140 185.902 0.90 11.02 1 7. 20 lR.77 6.QS 
-2967 • 18 637530.0385 61.582 172.601 0.10 17.14 ( 16.26) 17.66 6.9A 
-2966 • • 637884.5466 51.302 181.283 1. 64 17.33 2.45 3. 48 4,.32 5. 16 f.. 1 q 6.80 
-2966 12 l 638061.1986 221.625 7.251 0.71 lA. 84 19,. T3 7,1.14 5.05 
-2963 4 5 638917.4926 351.583 176,.441 1. 2B 18.30 0.99 2. 11 2.74 '.1,.37 4. 50 5.83 
-2963 9 30 639095.2492 164.641 358. 796 1. 62 17.74 19.08 20. 13 20.97 21.81 77.87 6.12 
-2962 9 19 639449,.2919 153.277 6,.139 0.13 17.57 20.25 21. 83 23.40 6.30 
-2959 l 23 640306.2191 281.519 JBO.ll3 l. 8\ 19.12 19. 14 2:f!. 02 20.90 21.% ,,.93 
-2959 7 1q 640482.6776 91.281 358.R]l l. 70 16.92 5.63 6. 57 ( 7. 381 7.,05 
-29S8 l 12 640660.2237 270.344 187.581 0.48 19.11 20.06 21.40 4.91 
-2958 7 8 64083 7. 3761 81.030 7.2SO o.74 17.01 22.66 o.ofl 1.49 6. ()A 
-2957 11 22 641339.1263 218.193 171.336 o.so 1g.1z (18.25J {Q. 47 5. 21 
-2956 5 lA 641516 .. 5790 31.BBq 354.280 o.e2 17.56 3.53 s. n 6.52 
-zq55 5 7 641870.6192 21.244 2-.308 1.43 17. 77 4.01 '5.13 5. Ql 6,. :;\l 
-2q55 10 31 642048.3831 196.482 186.9t;9 0.15 !A'.26 22.12 0.16 l. 60 5.65 
-2952 • 29 643081. 0936 132.504 177.468 1. 40 17.29 ( 11.7?1 17.97 l Cl. 08 6. 6't 
-2951 2 23 64325Q.3850 312.147 6.955 0.73 18.88 22.34 2 3. 80 1.26 5. 18 
-2951 8 18 643435.4297 121.619 185.511 O.Q7 n.10 23,.SR 1. l~ 7.18 6,.85 
-2949 6 29 644115. 3508 72.125 171.837 o. 57 17.11 22.44 ? 3. 74 t. 03 6,.qq 

-2949 12 23 644292.1285 249. 739 35CJ. 194 l. 70 19.07 118,.0A11tR.91) 19.Q6 4,.87 
-2948 12 12 644646.5603 238.797 7.112 o. 72 18.89 2.96 4. 3q 5.01 
-2946 10 22 645326.2864 186.987 350.977 o. 39 18.09 20.95 2 2. 01., 2~.IA 5.11 
-2945 10 12 645680. 5923 175.818 3S8. 723 1.61 17.85 3.35 4. 41 5. 25 6.02 
-294~ 4 5 645857,.3856 351.869 184.323 1. 21 113.25 22.39 23. 51 0,.06 0.60 l,. 72 5.90 
-2944 q 30 646034.6201 164.397 5.990 o.76 17.68 4.14 5.74 6.20 
-2942 2 14 646537.3036 30~.114 ! 71.589 0.46 19.00 20.B7 22. to ?3. 33 5.09 
-2942 8 9 646711.3663 112 .444 34q,.975 0.21 16.96 22.99 'J 3. 93 11.87 6.1')3 
-2941 2 4 646 s 1n. s 306 zq2,.313 179,.671 1. 11 19.10 l. S l 2.57 3. 45 4.33 4.Q6 
-2941 7 30 647068.0175 102.012 358.294 1. 62 16.99 ll.5,.-4q1CH,.2RI 17.;n 6.91 
-2940 l 24 64724'5.5367 281.214 1.e1.n2 o.55 19.12 2.ll 3.51 4. g1' 4.92 
-2940 1 19 647422. 7061 91.683 f;,,.658 0.83 16. 96 6.47 ( 7.q5) 7.01 
-2939 12 2 647924.4996 229.390 1 n. 342 o. 51 18.83 t.98 3. 19 4. 41 5. l 1 
-2938· 11 22 648279.150-4 218.5B9 179.170 1. 75 113.69 1 a. n l<J.53 ?,(). -4 7 5.24 
-2936 5 6 648810.1501 21.167 9.873 o. 22 17.73 18,. 54 tq. 42 6.36 
-2935 3 21 649135.3922 343.094 349.oqs 0.19 18.35 23.59 0.37 l. 15 s. 75 
-2935 9 20 649312.3766 154.809 169.865 0.03 17 .62 23.R? 0.17 0.153 6.30 
-2934 3 17 64q490. 1101 333.007 357.697 1. 53 18.49 fl7.411(lij.UH 1 <>. 16 5.60 
-2934 9 9 649666.4292 143 .504 177.261 t.36 17.41 23.43 0.56 1.28 1. 9Q 3.12 6.52 
-2931 1 13 650523-}153 271.859 351.285 0.,29 19.10 21.50 2 2. 56 23.62 4.AR 
-2931 7 10 650700.6726 82. 714 171.178 o.-46 1 7 .09 6.24 ( ?.43, 6.9Q 
-2930 l 2 650877 .4 716 260. 766 359.019 1. 68 19.09 0.38 1. 40 2.24 3. oq 4. ll 4.86 
-2930 • 29 651055.13S1 72 .286 1 79. 716 1. 80 . 17.03 17,. SQ l 8. 46 1q.32 20.35 1.05 
-2929 6 18 651409.3047 61.635 187.908 0.44 17. 12 21.11 2 2. 39 23.66 6.9~ 
-2921 4 27 652088.0838 12.390 174.682 l.00 17.84 111.12, lR. 75 6.10 
-2925 4 • 652797.4249 3S2.281 192.168 o.oo 18.23 0.01 0,.89 0.98 5.9;> 
-2924 2 26 653122.6138 3B. 783 170.969 o. 35 18,.94 4a46 ( 'i,. '56) 5.16 
-2923 8 9 653653.3578 112.833 357.819 1. 55 17.00 21.88 22. 84 23. 61 n.31 1. -~4 6.88 
-292i 1 10 654008 • 0353 102.1t22 6.1 05 Q.91 11.02 (15.80) 17.33 6.88 
-2920 6 8 654687.1138 52.677 352.478 0.50 17.19 l 8. 10 19.45 6.A6 
-2920 12 3 654864.5214 22q.fW4 179.135 l. 74 18.80 1.85 ?. 79 3.60 4.42 5.14 
-2919 5 28 655041.1609 41.995 0.481 1. 76 17.37 lfJ.17 1() 0 06. 1l1.ci4 ?1.00 6. 70 
-2919 11 22 655219.1218 218.953 187.0lA 0.13 18.67 I 17 ,.Qt 1 I 9. 35 5.27 
-2918 5 17 655395.4384 3\.562 8.966 fl.38 17.60 0.41 t. 5'3 2.66 6.48 
-2916 3 21 656075.4240 343.517 '356. 8(}7 l. 40 18.31 23.30 o.32 1.02 I. 7? 2. 74 s. 72 
-2915 9 9 656606.1247 143.592 185.020 l. OS 17.42 17.55 l?. 84 l q,. 13 lq.48 6.4tJ 
-2912 7 q 6'57640.4383 82.856 179.042 l.68 11.01 23.80 o. 83 1.68 2.54 3. r;7 7.0? 
-2911 l 2 657817.2833 260.947 6.()08 o. 77 19.15 20.15 21. 60 23.05 4.80 
-2911 6 29 657994.5853 72.125 187.133 0.57 17.07 3.68 5.ll 6.51 1.02 
-2909 5 8 658673.3829 22.771 173.805 o.a6 17.76 22 .e5 0.39 .1 • Q4 6.3() 
-2909 11 2 6588Sl.29.._4 198.222 358. 739 1. 60 lR. 31 20.26 21.33 22.17 23.00 n.01 5.57 
-2908 10 21 659205.2985 186. 729 5.903 a. 11 18.14 7.0. -49 22.10 23- 70 5. 7t, 
-2905 2 25 660062.1250 313.680 178.492 1. 56 18.80 f 11.70)118 .. 54) 19.63 5.30 
-2905 8 21 66023R. 7098 123. 718 357.467 1.49 17.02 6,.30 ( 7. 28) I 8.02) 6.AS 

, 



I 

• 

114 Part II: Lunar Eclipses -2904 - -2770 JIS 

CY CM CD JON L p PMA TR TPA TTA T" TTE TPE TS CY CM CD JON L p PM• TR TPB TTB TM TTE TPE TS 

-2904 2 14 660416.1312 302.737 186.203 a. 73 18.91 117.851 }q.42 5.18 -2840 2 26 68 3 804. 0978 31't.8'39 356.888 1.34 18.76 ( 17.071(17. 751 1 R. 85 5.30 

-2904 8 9 660593.3757 113.223 5.675 o. 97 17.04 22.35 23.92 l. 49 6. B'i 
-2840 8 22 683981.6870 125.882 177.048 1. 32 17.16 5.65 •• SOI l 7.49) 6.79 

-2903 12 24 661095.2308 251.665 171.159 0.49 19.12, 19.45 20.64 21. A3 4.87 
-2839 2 15 684158.6560 304.426 5.368 1. 04 18.99 4.75 6. lOH 6. 34 l 5.05 

-2902 • 19 661272.3885 63.120 351 .. 654 o .. 35 n.oe 23.54 0.10 l.A6 6.95 -28:38 12 26 684838.4541 254.092 350. 817 0.33 1().01 0.94 2.01 3. 07 4.Q3 

-2901 6 8 661626.4395 52.402 359.629 1. 77 17.26 23.84 0.90 1. 78 2. bb ~- 72 6.81) -2831 • 21 685014.5947• M,.509 1 "fO. 40JJ 0.34 17.23 4.59 5.63 6. 67 6.89 

-2901 12 3 66l804.4qo3 230.147 187.024 o. 73 18.78 1.30 2.73 4.17 '5.16 
-2836 6 9 685369.2614 54.382 179.082 1. 75 17.24 19.75 l0.68 21. 51 22.33 23.27 6.90 

-2898 10 I 662837.1136 165.707 177.021 1.32 17.81 (17.75, 18. 44 19. 58 6.10 
-2836 12 • 685546. 6526 231.508 5.746 0.00 18. 79 5.00 I 6. 63J s. 12 

-2897 3 2B 663015. 3095 343. 779 4.814 1.01 18.37 20.47 21. 82 22-15 7.2.48 23. 83 5. 72 
-2834 10 14 686225.5115 11'8. 712 3-'t8. 880 0.12. 11.01 z.ez 3.46 4. 09 5.98 

-2897 9 20 663191.4843 154.675 184.903 1. 07 17.53 o.85 2. l 5 2.49 2.83 4. 13 6.37 
-2833 • 9 686403.2366 355.640 175.279 1. 00 18.16 18.91 20.66 22. 41 5.Q6 

-2895 7 31 663871.3246 104. 115 170.053 0.21 17.04 22.04 22-97 23. 'JO 6.95 
-2833 10 3 686580.1609 167.980 356. 739 1.37 17.82 18. 22 1 e. 89 lQ.56 20.58 6.02 

-2894 I 24 664048. 1369 282-625 358.403 1. 58 ic1.11 I t8.07Hl8.891 19.92 4.90 
-2832 3 28 686757.2703 344.919 183.260 1.26 18.32 19.38 20.5q 21,.'23 21.88 2"3.09 5. 79 

-289lt- 7 21 664225.7397 93.507 178.402 1. 57 17. 01 6.99 8. O'it f a. 011 7.03 
-2829 I 26 687791.3259 285.008 178.155 1. 59 19. 13 20.84 21.st 22. 59 21.38 0.34 4.94 

-2893 l 14 664402.6319 271.937 6.628 o. 82 19. 14 4.42 I Ii. 8'J 1 4.83 
-2829 7 22' 687967.5993 94.581 356: 707 1.21 16. 91 3.70 4. 88 5.53 6.17 7.05 

-2892 11 23 665082 .3 840 220,.670 351-048 o. 38 18.62 23.34 0.46 1.58 5.26 
-2821 11 24 688824-.4-122 221.892 169.648 o.oo 18.74, 1.11 1.18 1. 25 s.20 

-2891 5 19 665258.6181 33.171 172.893 0.12 17 .67 6.11 7.551 6.47 
-2826 11 14 689178.5340 210.530 177.064 1.34 18.51 2.16 3. 28 3.97 4.66 5.42 

-2891 II 13 665436.6398 zoq.447 358. 716 1.60 18.41 4.57 I 5. 641 ( 6.47) '5.47 
-2825 5 ID 689356.479.7 25.391 t.379 1.63 17.68 o.74 1. 77 2. 61 l.44 4.48 6.40 

-2890 5 8 665613.3200 23.102 lRl.681 1 • 63 11. 71 21.00 21. 96 22. 76 ?3.56 o. s;z 6.45 
-2822 3 8 690389.4104 325.4,3 356.244 1. 24 18. 65 22.87 0.01 0.61 1. 20 7,., 35 5 .. 42 

-2890 11 2 665190.6352 197.943 5.857 o. 78 18.25 4.60 I 6.211 5.63 
-2B21 8 22 690921.0618 125.634 184.290 1.06 17.18 (16.351(16.681 18.13 6.76 

-2888 3 18 666293.2193 334.904 169.545 o. 10 18.53 19.56 20. 18 20,.RO 5,.60 
-2818 6 21 691954.5827 64.,875 178.302 1.63 17.20 3.47 4.42 5.22 6. 02 6.93 

-2888 9 10 66646<).4 ll l llt5.330 349.102 o. 15 17;34 0.26 0.% t. 65 6.50 -28l7 6 10 692309.2934 54. 788 186.935 o.-r9 11.21 20.10, 2 2. 16 23. 61 6.92 

-2887 3 7 66664 7 .4087 324.262 177.763 1.44 18.71 22.64 23.77 o. 55 1 • 3l 2. 46 5.40 
-2815 4 20 692988. 5063 6.015 174.376 0.84 Vl.05 1.58 3.23 4.88 6.07 

-2887 8 31 .666824.0621 134. 691 357.157 1.44 17.31 {16.461(17.17t 18.17 6.53 
-2815 10 14 693165 .. 5367 179. 174 356.721 1. 37 17,..99 2.26 3. 28 3.95 4.62 '5.64 5. q5 

-2886 2 2, 667001.4253 313.391 185.552 0~ 85 18.84 23.12 0.77 2.43 5. 26 
-2816'. ' 9 693342.5465 355.353 l82.40'+ 1.42 18.22 2.06 3.\q 3.Q6 4~. "13 5.% 5.qo 

-28~6 8 21 667178. 7158 124. 116 5.287 1.03 17 • 06 6.45 I 1. 831, A. Qlj l 6.81 
-28llt- 10 3 693520.1433 168.336 It. 6 19 1.12 17. 85 17.93 18. 35 18. 78 20. Ol 6.00 

-2884 I 5 667680.5925 262. 703 170.986 0.46 1q.19 4.08 I 5.251 4.82 ·2B10 I 26 694 731., 2436 285.302 186.074 0.86 19.08 20.'t9 22.05 4,.98 

-2884 6 30 667857.6676 73.616 350.A87 o. 22 16.99 6.45 I 7.38} 7.03 
-2810 7 21 694907.2795 94.644 4.484 1. 14 16.97 20.04 21. 25 21.72 2?.. 19 2"3.40 6,97 

-2884 12 24 668035.2635 252 .070 \78.989 1.12 19.08 19.55 20. 50 2 t. 31 22. 12 23.07 4.Ql -2808 5 31 695587.2801 46.017 351.770 0.56 17.30 20.11 22.06 23.34 6. 78 

-2883 6 19 668211. 7230 62.853 358-824 1.63 17.15 6.67 7. 7411 8.SQI 6.qo -2807 11 13 696118.3309 210.705 184.929 1.08 18.51 21.34 22. 62 22.97 ?3."32 o. 5q 5.41 

-2882 6 8 668566.0355 52.386 7.297 0.67 17.24 n s. % , 17.17 6.IH -2B04 9 12 697152.3474 147.837 176.563 1. 23' 17.49 21.52: 22. 73 23.34 23.94 l. 15 6.43 

-2880 10 II 669422.4661 176.875 177.005 1. 32 17.94 0.43 1. 57 2.25 ?.9'3 '•· ()1 5.97 -2803 3 8 69732<).3141 325.717 4.138 1. 24 18.66 20.51 21-61 22.18 22. 75 23.84 5.42 

-2879 ' 8 669600.6087 354.216 4.006 1. 20 18.24 3.68 4.R7 5.42 5.84 -2803 9 l 697506. 3770 136.564 183.970 1. 11 17.29 22.09 23.45 23.90 o.35 1.11 6.64 

-2877 2 15 670279.2365 304.238 3't9.910 o. 07 lB.89 20.00 20.53 21. 06 5.16 
-2801 1 t7 6q8009. l '395 21'6.Q65 35Q.31'5 o. 25 19 .. 0CI t 16. 3l1 1q.25 4.90 

-2877 B 12 670456.66[1 114.923 169.635 o. 19 11.10 6.21 -, 1. OOl 6.88 -2801 7 12 698185.2318 8'>.647 169.025 o. 13 17.03 20.20 20.86 2\.51 1.02 

-2876 2 4 670633.4643 293.435 357.9<)0 1. 52 19.0lt- 0.05 1 • 0Cl 1.98 7-"'1 3.71 4.98 -2800 1 6 698363.3325 265.023 358.184 1. 50 19. 12 20.98 22.0Q 2 2. 89 23. 70 o. 81 4.85 

-2876 7 31 670811.0519 104.219 177.882 1. 48 17.01 f U,- ll) 17 • 10 l R. 18 6.97 -2800 \2 25 698117.3165 253.702 5.485 0.85 19.10 20.79 22.45 o. 11 4. 85 

-2875 7 20 671165.1561 93 .30Q 105.749· O. Bl 16.94 17.09 18• H 20.36 1.oe -2799 6 21 698894.6077 65.280 186.142 0.91 17.17 4.17 i;. 70 6.96 

-2872 5 19 672198.6337 33 .502 180.AOS 1.11 17.64 4.59 5. 53 6.36 6.52 
-2798 11 4 6Q9396. 2618 201.236 348.922 0.-14 18. 33 20.87 21. 53 22.19 5.53 

·-2971 5 8 67255~.3603 23.515 189.527 0.40 l7.6Q 2'-.53 23.62 0.71 6.47 
-27()6 10 l4 700105.5088 I 7Q.,52A 4.594 I. 12 11.94 1.i;o 2. 74 3.16 3. 59 4. R3 5. Ql 

-2869 9 II 673409.4255 145. 722 356.964 1. 41 l 7. 37 23.49 0.4Q l • \ll 1 • AR 2. R9 6.47 
-2794 2 27 700607.3058 ·316.831 168. 788 a. 15 18.81t 21.49 2i.11 22.85 '5.29 

-2868 8 31 673764.0669 135 .06Q 5.022 1.07 17.35 ( 16.461( 16. lRI 1 R. 08 6.51 
-21q3 B 12 701138.2256 116.083 355. 721 1.11 17.05 18.72 20. 04 20.46 20.89 22. 21 6. 85 

'-2865 1 5 674620 .. 6217 263. 125 178. 718 t.6Q lQ.15 4.08 5. O'l) I 5,.83) 4.86 
-2792 2 7 701316.5738 296.115 185.642 0.93 19 .. 06 2.11 4 .. 37 5.02 

-2865 6 30 674797.0065 73. 369 358.036 1. ljQ 17.00 fl').JBlll6.lq) 17 • ?8 1.00 
-2792 8 I 70llt-q2.6075 105.377 3.964 1. 23 16.95 3.83 4.97 5. 54 6. 11 6.97 

-2865 12 25 6 74975 • 2 089 252.410 186.855 o. 75 19.05 19. 87 21.34 4.94 
-2790 6 12 702172 .5846 56.477 350.922 0.42 17.19 4.25 5.39 6.53 6.87 

-2864 6 1B 675151.3350 62.871 6.482 o. 81 11.15 21.64 23. 15 0.67 6.89 
-2790 12 5 702349.2420 232.936 177-032 1. 34 18.89 19.13 20. 24 20.93 21. 62 22.73 5.01 

-2862 • 29 675831.3566 14.804 354 .. 354 0.99 u.a2 22.11 23.69 1.26 6.28 
-2789 6 1 702527. 0495 46.185 359.599 1. 78 17.29 f16.40l(l7.27l lR., 30 6. 77 

-28~1 10 12 676162.2127 177 .011 184.812 1. 09 17.96 18.40 19. 67 20.04 20.42 21. 6R 5.94 -2788 5 20 702881.2190 35.642 7.886 0.45 17.50 19.00 20.28 21. 56 6.57 

-2858 8 11 677396. 3638 1·15.018 177.404 1. 39 17.08 21.91 23. 02 23.76 0.49 1.61 6.A9 -2786 9 24 703737.6808 158.923 176.397 1. 20 17.61 5.56 6. 801 { 7 • .361 6. 31 

-2857 2 4 677573.3182 293.677 5.1359 0.95 19.07 20.10 2 2. 25 23. 80 4.q6 -2785 3 20 703914.6320 336 .277 3.389 1.36 18. 55 4.16 5.20 { 5.871 5.54 

-2857 7 31 677750.4477 104.016 185. 152 0.91 16.98 23.97 l.6R l.~R 1.02 
-2785 9 13 704091.6952 147.573 183. 707 1. 16 17.41 5.72 ( 1. 02H 7.55) 6.52 

-2855 6 9 678429.2888 54.015 171. 221 0.46 17.28 21.oq. 22.29 2J.48 6.A5 -2784 3 8 70426q.3472 326.l'tl 11.93~ 0.03 18.69 22.53 2~.- 86 23. 20 5. 39 

-2855 12 • 678607.,3343 231 .809 358.679 1. 59 18.83 21.20 2?.28 2 3. \2 2'3.95 1.03 5.o0 
-2783 I 27 704594. 4669 286.948 349.991 a.ta 19.05 1.30 2.11 2.91 4.96 

-2854 II B 678961.3191 220.333 5.833 0. 78 18.70 21.03 22.64 o.26 5.20 -2783 7 ,,23 704770.5553 96.326 168.412 0.,04 17.04 4.21 4.57 4.93 6.Q8 

-2853 5 20 679138.6723 33.913 188.652 0.53 17.62 5.94 I 7.181 6.54 -2782 I 17 704948.6492 275.968 357. 852 1.45 19.11 4.52 I 5. 64J ( 6.421 4. 87 

-2852 10 2 6 79640 .1442 167.568 348.928 0.13 17.79 17.96 . 18.60 19.25 6.06 -2782 7 12 705125.2306 86.041 176.866 1.40 16.99 19.00 20.01 20.11 21.40 22. 41 7.06 

-2850' 9 11 680349.4233 146.092 4.834 1.09 17.41 23.38 o. 64 1. 02 1.39 2. t,r; 6.44 
-2781 I 6 705302.6365 264.716 5.228 O.CJO l9.l2 4.37 I 6. C6 l 4.84 

-2848 I 26 6aoas1.2q1ts 284.'583 170. 359 0.39 19. 16 20.89 21.95 2 3. 01 4.90 
-2779 II 4 706336.2 1)18 201.640 356. 756 1. 37 18.36 20.45 21.47 22.14 22-81 23. 83 5.50 

-2847 7 10 681382.3022 83.934 357.353 1. 38 16.95 20.58 21. 71 l2.44 ?1.18 o. 30 7.03 
-2T18 4 30 706513.0932 16.105 180.590 1. 74 17.76 (17.281 18.16 lQ.12 6.37 

-2846 1 5 681560.5624 263.442 186.688 o. 77 19.11 2.00 4. 28 4.139 
-2777 4 19 706867.3812 5.693 189.120 o. 36 17.99 22.e0 23.97 1. 06 6.15 

-2646 • 30 681136.6-455 13.392 5.762 o.cn 11.06 5.00 6.5q 6.<J6 
-2775 2 27 707547.3403 317.241 176.633 1. 35 18.81 21.18 22. 22 22.89 23.56 0.60 5. 31 

-2844 5 10 682416.6653 25.196 353.486 0.85 17.70 5.68 I 7.181 6.40 
-2775 8 23 707723.5513 126.948 355.364 1. 05 17.10 2.54 3,.97 4.26 4.55 5.97 6.78 

-2844 II 2 682593 .. 1750 199.309 177.024 t. 33 18.38 18. 65 1 q. 33 20. 02 21.14 5.54 
-2773 8 2 708432.5787 105.725 11.861 o.os l6.q9 4.34 4. 74 5. 15 6.93 

-2843 4 29 682771.1899 15.014 2.255 1.49 17.81 18. 78 19 .. 57 20.35 l\.40 6.28 
-2772 12 16 708934.,5961 244.072 176.980 1.34 18.99 3.59 4.70 I 5. 381 4.,97 

-2843 10 23 682947.5848 188.228 184.843 1.09 18.08 3. 38 4. 64 5 .. 01 '5.39 5. 82 
-2771 6 II 709112.3394 56.611 358. 775 I. 64 17.19 21.50 22. 54 23.38 0.23 1. 27 6.86 

-2841 9 2 683627.3447 136.179 169.015 o. 08 17. 35 22.86 23. 37 2:'..aq 6.57 -2770 5 31 709466.,48Q3 46.019 6.995 0.60 17.38 1.36 2. 82 4.27 6.69 



116 Part II: Lunar Eclipses -2768 - -2629 117 

CV CM co JON L p PMA TR TPB TTB TM TTE TPE TS CV CM co JON L p PMA TR TPR TTB TM TT!: TPf TS 

-2768 4 9 710145.3211 3'56.903 353.906 0.87 18.11 21.15 22.10 o.25 5. 9A 
-2764 7 23 711710.565q 96.114 176. 282 1. 31 11.01 3.,03 4. 0B 4.10 5.33 6.38 7.02 

-2695 !I 5 737016.3761 203.326 183.329 1. 23 IA'.39 22.21 23. 45 0.06 0.67 !. 91 5.54 

-2763 7 12 712065.2455 86.429 184.726 1. 13 16.96 19.30 20.51 ?0.<)5 21.38 27. 59 7.09 
-2694 10 25 737372.4379 191.889 190.605 0.03 18.16 1.04 1.39 1. 74 5•76 

-2761 5 22 712744.2999 31. ro1 111.547 o. 34 17.51 21.39 22.53 23.68 6.,61 -2692 3 II 737875.1428 3zq.,493 355.098 0.96 18.5.ft 11e.23, 19.96 5.53 

-2761 11 16 712921. 6652 212.891 356. 752 1.37 18.43 5.42 I 6.4511 1.121 5.43 
-2691 2 28 738229.1656 31R.636 2.900 1. 32 18. 74 ( 18.601 M.30 20.47 5.32 

-2760 5 10 713098.3624 26.477 179.640 1. 78 17. 66' 21.89 22. 94 23.83 0.11 t. 76 6.47 
-2691 8 25 73R406.5839 129.551 182.870 1.40 11.18 3.15 4. 20 4.91 '>. 62 6.66 6.76 

-2760 11 4 713276.2431 201.984 4.618 1.ll 18.-41 19.19 20. 44 20.85 71. 26 22.52 5.46 
-2690 2 17 738583.3829 301.eq7 11.041 0.01 18.94 23.48 23.67 23.87 5.10 

-2759 4 30 713452.6715 16.093 188.20A o.s1 17.90 5.75 I 7. 03) 6.25 
-2689 l 8 738908.4775 26R. 175 348. 509 o. 09 19.06 1.93 2.48 3.03 4.90 

-2757 3 11 714132.6614 327.851 175.937 1. 24 18. 74 4.96 ( 6. 07l ( 6.64} 5. 38 
-2689 12 29 739263.1499 257.556 356.531 1.33 19.10 (18.59) 19. 2':\ ?0.28 4.85 

-2756 2 28 714487.2108 31'1.508 184.515 1.11 18.74 19. 24 l<J.66 lO. 09 ?l.36 5. 37 --:2688 6 22 739439.4847 68.126 176.180 1. 19 17.14 1.11 2. 35 2.90 3.45 4.69 6.96 

-2756 8 22 714663 .2834 127.076 3.165 1.36 17. 18 19.95 21.01 21. 70 22.38 2':\. 44 6.68 
-2685 10 16 7406'50.2703 182.321 354.614 o.94 -18.03 19.98 21.61 23.24 5.84 

-2754 7 ' 71534~.2010 77.518 349.412 0.16 16.94 19.56 20. 30 21.04 1.05 
-2684 4 11 740828. 4119 359.516 181.467 1. 61 te.12 22.qo 23_q4 0.11 1. 61 2.64 6. 01 

-2153 6 23 715697.6258 67.092 357.956 1. '50 17-09 4.39 5.4.6 6.?6 6.95 
-2683 4 l 741182.6067 348.97) 189.792: 0.12 18.32 4.51 5. 2'1 5.80 

-2753 12 16 715874.4340 244.29q 184.842 1.11 18.97 23.74 0.97 1. 36 1. 76 2. qq 5.00 -2683 9 24 741359. 351'.,3 160.556 10.441 0.21 17.6A 22.47 23.31. 0.21 6.16 

-2750 4 21 716730.6290 7.313 353.067 o. 74 17.99 4.72 I 6. 18 l 6.10 -2681 2 8 741861.2872 298.Rl9 175.57'> 1. 13 19.02 19.96 21. 20 21.65 22.10 2'3.34 '5.06 

-2750 10 15 716908.3744 181.218 1 76. 303 1. 18 10.04 22. 28 23.55 0.09 0.63 , t. 89 5.88 -2679 l 18 742570.5419 277 .011 192.090 0.01 19.11 3.45 3.63 3.RO 4.93 

-2749 4 10 717085.2742 357.224 1.810 1. 61 18.13 19.70 20.66 21.45 22.25 23.20 5.97 
-2677 5 ?.4 743426.5159 38.885 358.286 1.63 17.47 1.84 2.1q 3.5Q 4.3A 5. 34 6.62 

-2749 10 4 117262.3646 169.749 183.460 1.20 11. 82 21.83 23.0CJ 23.67 0.2,; 1. 52 6. 10 
-2676 5 12 743781. 2315 2A.880 6.,998 0.78 17. 61 19.13 20.58 22.03 6.48 

-2746 2 7 U.8119.2762 291.599 357.013 1.30 18.99 19.50 20.69 21.37 22:-06 z~.25 5.04 
-2674 ' 22 744460.4173 340.002 '354-.293 0.82 18 • .t,l 23.25 0.89 ?. 53 5.66 

-2745 l 27 71847"3.2743 286.508 4.555 1.02 19.11 19.48 21-03 21.23 21.44 22.99 4.90 
-2674 9 15 744637. 3175 151.229 174.531 1.03 17.54 21.01 22.44 22.64 22.84 o. 21 6. 36 

-2745 7 24 718650.5790 91.095 184.149 1. 21 16.qB 3.22 
"· 35 

4.qo 5.45 6.o;R 7.05 
-2673 3 11 744814.4499 329.213 2.174 1.45 18.61 23.56 o. 68 1.47 2. 215 3. 37 5.45 

-2744 12 • 71q152.3890 234.896 340.q25 0.15 18 .. 81 23.87 o.s6 1.,:4 s. 09 
-2672 8 24 745346.3059 129.664 190.656 0.02 17.18 21.81 2 2. 10 22.38 6. 7'i 

·-2743 6 2 719329. 5 736 47.480 170. 645 o. 18 17.42 4.30 5. 115 6.00 6.69 
-2670 l 9 745848.5058 268.597 356. '303 1. 30 19.10 1.36 2. 43 3.05 3.67 4.73 4.87 

-2742 5 22 719683.6442 36.845 178. 738 1 • 62 17 .. 57 4.74 s. 81 6.66) 6.56 
-2669 6 23 746379.1721 68.217 183.941 1. 21• 17.05 17 .55 !8.h9 l 9. 27 l q. A5 ?O. QA 7.05 

-2742 11 16 71986).6178 2ll.213 4.657 1. 10 18.49 4.19 5. 46) ( 5. 86) 5. ~9 -2667 5 3 747059.2165 21l.149 171.806 0.57 17. 76 19.10 20.:39 21.M 6. 39 

-21'39 9 13 720894.2251 148.919 ,54. 857 o.97 17.,49 18.77 20.43 2?..09 6.39 
-2667 10 27 747235.6249 193.541 354. 593 0.94 10.12 4.54 \ 6.16) 15. 74 

-2738 3 11 721072. 5265 328.090 1'33.855 1.22 18.66 1.53 2. 71 3.?8 3. 85 15. 03 15.45 -2666 4 23 747413.6960 9.922 180.56.3 1. 76 18.03 15.80 6. 62) t 7.691 6. 11 

-2738 9 3 721248.6397 138.036 2.907 1.40 ·17 • 23 4.49 5. 53 6.24 6.62 
-2666 10 16 747590.0833 182.527 2.476 1.48 18.11 (17.001(11.74) 18.75 '5.14 

-2B7 8 23 721603.2767 127.442 11.050 o. 17 11.22 20.69 21.4~ 22.11 6.64 
-2663 2 19 748446.6119 309.541 175.063 l. 05 18.98 3.19 5. 141 t 5.431 5.12 

-2736 7 14 721928.5315 88.120 348. 771 o.os 16.89 3.62 4.05 4. 47 7-08 
-2663 R 15 748624. 1413 120.36Q 354.982 0.96 n.10 18.44 20.14 6.78 

-2735 1 6 7?.2105.7.920 266.186 176.648 1.29 19.16 20.11 21. 29 'J 1.94 22.sa 23. 70 4. 86 -2667. ? 8 748801.2012 7.99.105 183.484 1.34 1R.Q7 19.46 20. 12 21.16 5. l 3 

-2734 • 22 722637.0370 66.893 5.?so 0.90 17.08 t15.9q1 11. 68 6.cn -2662 R 4 748978.1800 109.310 2.617 1. 36 17.03 17.37 18. 54 (q.27 20. 01 21. 17 6.88 

-2731 4 21 723670.583<J 7.660 o.921 1. 75 18.01 3. 22 4. (6 4.98 5.01 6.09 -2661 7 24 749332.2276 98.337 10.340 0.06 11.01 19.85 ?.0.34 20. IJ3 6.93 

-2731 10 15 723847.6911 180.921 183.371 t. 22 17.96 5.06 I 7.111( 1.11, 5. c;l6 -2660 6 13 749657.1418 59. 387 348. 760 0.09 17. 10 18.?3 1 8. 78 19.'H 6.95 

-2730 4 10 7?4025.3079 357.648 9.609 0.,38 lB.15 21.oe 22. 15 23.23 5.95 -2660 12 • 749835 • 0 871 231.199 176.211 1. 15 18.96 117.231111.741 19.04 5.01 

-2728 2 19 724704.5703 308.312 356.429 1. 20 18.89 2.58 3. 85 4.42 5.00 5. 15 -2658 5 24 750366 .. 5412 39 .. 282 6.137 0.91 17.,50 2.54 4.,08 "5. 61 6.59 

,-2728 e 13 724881.2535 l1R.zq7 175. 3215 1. 16 11.12 19.49 20.65 2 l • 1 2 21:s9 22. 74 6.,A1 -2658 lt 16 75054.~.1451 214.319 190.671 0.03 18.58 {18.411 lR. 75 5.35 

-2727 2 7 125058."5757 297.301 4.059 1.11 19. 04 2.63 3.9.1) 4.43 4. BR 4.98 
-2656 q >6 751222.6859 162.337 174.427 1.01 11. 65 5.95 I 7.4011 7.51) 6.25 

-2725 12 7 726092.4115 235. 316 356. 716 1. 36, 18.84 23.43 Q.46 1.n 1. 80 2. 83 5.06 
-?655 q 15 751517.2818 151.566 182.418 1.41 17.53 19.89 20. 92 21.61 22. 4? 23.44 6.38 

-2723 5 21 726623.2666 36.875 186.420 o.e2 17.46 19•95 21.47 ?2.99 6.,6q -2654 9 5 751931.6370 140.61.0 190. 389 0.06 1~.2• 5.56 6.04 6.52 6.64 

-2721 4 l 727303. 3 04~ 348.875 174.434 1.00 18.30 20.63 22.20 22.22 27.24 23. 60 5.84 
-2652 7 14 752610.0748 89.241 174.744 0.95 16.98 11.00 18. 66 7.04 

-2721 9 25 727479.5719 1sq.9q9 354. 733 o. 95 17.57 3.13 4.18 6.29 
-26-51 1 8 757.788.3.972 26R.865 4.219 1.16 19.15 22.60 z3. B2 o .. 32 o. 81 2.03 4.82 

-2119 9 3 728188.634'7 13A.409 10.786 0.21 17 .26 5.20 6.01 6.59 
-2651 7 3 752964.4873 78.756 183.225 1.36 17.03 1. 06 2. 12 2. RO 3.49 4.55 7.05 

-2717 l 18 728690.6326 271.1'6 176.387 1.25 19.19 4.29 I 5.43) I 6.04) 4.84 
-2650 6 23 75331Q.1408 68.563 191.840 0.06 17.01 17.98 18.41 lA.84 1.09 

-2717 7 l4 728868.224CJ 88.192 356. 563 1.25 16.94 18.76 19.95 20.57 2 1. l q 22.39 7.03 
-2649 5 15 7Cj:3644.5218 30.540 170.931 0.42 17.68 2.65 3.80 4.94 6.47 

-2716 l 7 729045.1641 266.429 184.5153 1. 16 19.12 (l A. 741 l 9. 22 20.38 4·. q1 -2648 10 26 754175.4575 193. 746 2.495 1. 48 18.19 0.28 1. 28 2. 02 2.76 3.16 5.66 

"72716 7 2 729222.3168 77.395~ 4. 519 1.03 11.01 20.91 22.45 ?2.68 22.92 o.45 6.,99 
-2647 4 22 754353.1457 9.771 187.9B2 0 .. 43 11:06 lf\.34 19.61 6.27 

-2714 5 12 72 9901 .2289 28.110 351.300 o.47 17.56 19.55 . 20. 75 21.q6 6.,53 -2647 10 16 754530.0996 182.918 10.327 0.28 18. 14 117.2R1 18.?\ 5.71 

-2714 11 6 730079.0643 203.636 176. 286 t.17 lA.,47 ( 16 .. 711(17.241 16.52 5.46 -2645 8 ?.6 755209.4563 131.256 354.592 0.89 17.17 o.~3 1.99 3.64 6.71 

-2712 4 21 730610.6212 0.010 e. 766. 0.51 18.04 4.55 5.77 6.06 
-2644 2 20 755386.5340 309.853 182-934 1.43 18.93 1.n 2. 73 3.44 4. 15 5.16 5. 18 

-2710 8 25 731466.6061 129.198 174.991 1. 10 11.20 3.96 5. 1 7 5.56 c;. 94 6.73 -2644 8 14 1S'i563.47(}3 120.101 2.119 1.45 17.07 o.so 1.64 2.42 3. 21 4.315 6,.83 

-2709 8 1' 731821.2452 118.662 183.197 1. 36 17.09 19.06 20.12 20. 80' 21.48 22.54 6.86 -2643 2 8 755741.2332 299.5)0 191.281 0.13 18.94 19.47 20. 12 2n.11 5.16 

-2706 6 12 732854.2016 57 .666 176.975 1.32 17. 19 18.26 19.42 20.11 lO.AO 21.95 6.92 -2643 8 • 7'>5917.5307 109.063 9. 779 0.16 17. 01 2.79 3.57 4.35 6. q1 

-2706 12 7 733032.3444 235.620 4.628 1.10 18.90 21.58 22.86 23.25 23.65 0.93 5.01 -2642 12 lS 756420.4196 248.323 116.079 1. 13 19.06 23.34 0.67 1. 14 ). 62 2.95 4.93 

-2705 6 2 733208.5678 47.284 185,565 0.97 17.38 3.14 4.75 6.35 6.76 -2641 6 14 756597.1456 59.784 356.594 1.36 17.13 18. 09 18. 76 1q.43 20.45 6.qz 

-2703 • 12 733888.6rt2 35CJ.330 l 73.572 0.06 18.22 4.17 5.6A 5.92 
-2641 12 8 756774.3896 236.882 183.234 '1. 25 18.90 22.49 23. 72 0.35 0.98 2.20 5.06 

-2702 4 l 734243.1236 349.092 182.300 1.41 18.22 (17.761 18.54 1q,60 5.91 
-2640 11 26 757128.4960 225.535 190.653 o. 04 18.70 2.42 2. A2 '3.21 5.24 

-2702 9 24 734419.3546 160.174 2.576 1.46 17.65 21.68 22.10 23.4'3 o. 11 1.10 6.20 
-2637 q 27 758162.6351 162.677 182.282 1.49 17.65 4.39 5.42 6.18 6.26 

-2699 7 25 735453.5233 98.85°\ :\55.933 1. 13 16.92 1 .. 92 3.21 3.6q 4.16 5.46 7.03 
-2636 3 21 758139.3020 339.687 9.ou 0.37 18.45 20. 76 21.87 22. q9 5.63 

-2698 l 18 735630.'5136 277.405 184.257 1. 21 19.15 1.40 2. 52 3.06 '3.5Q 4.71 4. 89 
-2634 l 30 759019.2096 290.434 355.68~ 1. 20 19.04 19. 28 1 q. 131 20.34 21.47 4.98 

-2698 7 14 735807.5965 87.~72 3.785 l. 16 16.96 3.53 4. 84 5.36 5. 88 1.02 
-2634 7 25 759195.,3831 99.8?5 174.157 o.85 n.01 22.75 p. 35 1.q5 6.99 

-2696 5 23 736486.5284 '38.520 350.404 o.34 17 .-45 2.97 4.01 5. 04 6.64 -2632 7 3 759904.4661 7q.113 191.122 0.17 16.99 1.46 2.1q 2. q1 7.09 

-2696 11 16 736664.4063 214.857 176.263 1.16 18.60 23 .. 12 0.40 0•93 1 .45 2.74 5.33 
-2631 11 17 760406.3488 215.982 354.656 o.95 18.57 21.94 23.'57 1. 1 q 5. 31 

-2695 5 12 73684-1 .. 2065 28 .. 479 359 .. l 51 1. 76 17.58 18.33 19. 21 20.10 20.92 21. 86 6.51 
-2630 5 14 760584.2671 30.668 178.781 1.64 17.58 19.68 20. 72 21.57 22. 42 23.46 6.56 
-2629 5 3 76093R.4141 20. 130 187.063 0.59 17.75 23.43 O. Bi:\ 2.32 6. 37 



' 
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CV CM co JON L p PMA TR TPB TTB TM TTE TPE TS CV CM co JON L p ••• rn TPB TTR TM TTE TPE TS 

-2629 10 27 761115.4717 19.ft.142 10. 34-2 o.2e 18.21 ·1.48 2.40 3.31 5.64 -2560 2 21 l8606CJ.2030 312 .0&3 10.041 0.01 18.86 19.35 l 9. 91 5. l 9 
-2627 3 12 761617.2418 330.786 113. 769 0.85 18.58 19.08 20.62 22. 15 5.54 -2558 6 26 786925.4014 72.365 175.360 1.04 17.09 23.17 o. 64 0.90 1. l6 2. 63 6.99 
-2625 2 20 762326.5721 310.266 190. 773 o. 21 10.qo 3.44 4. 25 ">.05 5.21 .!;.2558 12 20 787102.3186 z4q.111 2.438 1.49 19.04 20.87 21. 86 ·22. 60 23.35 0.33 "· 88 -2623 • 2• 763182.4676 70.288 3'55.828 1.24 17.0't 0.02 1.90 2.47 3.04 4 .. 13 "6.<JCJ -2557 6 15 787279.4824 61.658 183. 399 1. 23 17.17 0.86 z. 10 2.12 3.33 4.58 6.93 
-2622 6 14 763537.1580 60.171 4.456 1.11 1 7. 15 17.27 18. 44 18.93 19.43 20.60 6.89 -2555 4 2, 787958.4681 12.648 170.522 o. 36 17.96 l.33 2.39 3.45 6.19 
-2620 4 23 764216.2258 11.237 351.668 0.36 17. 8't 19.41 20.58 21.75 6.24 -2555 10 1• 788136.1253 186.618 353.8ll 0.13 18.14 l 8. 18 19.74 5.74 
-2620 10 11 764393.4281 184.711 174.348 0.99 18.08 23.85 1.41 2.96 5.82 -2554 4 14 7883B.1489 2.600 179.266 1. 78 18.01 1 e. 52 19. 35 20.20 6.15 
-2619 • 12 764570.2()12 o.597 359. 735 1. 79 18.06 19.98 21. 03 2 1.91 22.00 23. 85 6.02 -2554 10 8 788490.0943 175.125 0.927 1.65 17.97 (17.26, 18.12 19. 21 5.90 
-261~ 4 2 764924.6050 350.164 8.242 o. 51 18.33 3.96 5.23 5.76 -2553 9 27 7888't4.1 787 163.'T89 8.344 0.42 11. 78 17.91 19. 12 20.33 6.08 
-2618 9 26 765102.3088 162. 721 190.044 o. 10 17.68 21.57 22.21 22.84 6.,23 -2550 7 27 789878.,4298 102.519 1,.745 1. 59 16.96 23.53 o. 52 1. 32 2.12 3.12 6.97 
-2616 2 11 765604.5497 301.,241 355.239 t. 13 ta.en 2.30 3. 51 3.,94 · 4.,37 5.07 -2549 1 20 790055.2229 280.885 189.945 o. 19 19.08 19., 13 19.96 20. 79 4.97 
-2616 8 5 765780.6CHQ 110.629 173.639 0.11 17.06 6.30 ( 7.831 6.93 -2547 5 25 790911.4004 42.115 356.144 1.19 17.39 23.08 o. 32 o. 86 1.41 2. 65 6.69 
-2615 1 25 766135.1339 100.0:B 181.996 1.55 16.,97 17. 45 l e.23 19.02 20.01 1.02 -2547 11 19 791089.4541 218.706 182.321 1.47 18.63 0.11 1. 21 1.97 2. 72 '3.77 5.30 
-261'3 6 5 766815.1301 51.3bl lb9. 20b 0.13 11.2q U.83 ie.so \9.U f,. 94 -2'54'3 3 14 1'92300.3229 333.,.\07 1.211 1.64 18.53 20.58 21. 6 l 22.46 23.30 0.33 5.,515 
-2612 5 25 767169.5490 41.051 177.880 1.49 17.49 2. 1n 3. 61 4.40 5 .. 19 6.27 6.64 -2'543 9 1 792476.~013 143.509 180.471 1. 80 17.38 1.17 2. 13 2.96 3. 79 4. 75 6 .. 53 
-2612 11 17 767346.2071 216 .. 220 2.551 1.47 lA.64 19. 31 20.04 20. 7"7 21. 78 5.23 -2542 3 3 792654.4958 322.705 9.407 o. 18 18. 75 1.56 2. 41 3. 26 5. 31 
l..2611 5 14 767523.6794 30.488 186.120 0. 75 17.65 5.,74 ( 7. 331 6.,48 -21i:42 8 21 7928)1.1610 132.924 188.566 0.,56 17.25 17.43 l 8.,68 19.92 6.,67 
-2609 3 ,. 768202.5516 341.315 ·173.025 o. 74 lA.50 2.67 4.12 5.57 5.63 -2540 l 11 793333. 1151 271.602 354.166 0.90 19. 12 (17.691 1q. 26 4.86 
-2609 • 11 768380.l 116 153.228 ,54.101 o.eo 17.57 17.74 19.33 6.30 -2540 1 1 793510.6877 82.904 174. 596 0.9'0 17...06 6.08 ( 1.14, 1.00 
-2608 ' 12 7685!'>7.1928 331.117 181.658 1.63 18.'54 19.32 20.12 21.07 5. 60 -2539 12 20 794042. 3468 250. 199 10.233 0.29 19.08 22.23 23.17 0.11 4.85 
-2608 9 5 768734.1075 1-41.912 1.430 1. 57 17.42 17.49 18.33 19. 4'3 6. lt5 -2537 10 30 794721.4647 197.824 353.763 0.12 18.25 0.81 2.,36 3.,ql 5.64 
-2607 8 25 7690811.1690 130.730 8.970 o. 31 17.28 17.78 1 A. 84 19.,89 6.60 -2536 4 24 794898.4592 13 .031 178.368 1. 64 17.93 0.31 1. 26 2.06 2. 86 3. A 1 6. 23 
-2604 6 24 770122 .4 702 70.671 3.682 1.i• n.01 o. 70 1.79 2.42 3.04 4. 13 6.96 -25~6 10 18 795075.4291 186.301 o. 84'3 1 .67 18.08 23.39 0.47 1. 34 2.~o 3. 28 i;. 80 
-2604 12 18 770299.19CJ8 247 .844 190.566 o.01 19.00 19.12 19.62 20.12 4.99 -25. 5 4 14 7Q5253.t7t7• 3.015 187.0137 0.11 17.98 18.95 20.39 6. 17 
-2602 5 4 770801.4904 21 .601 350.738 o. 20 17.71 2. 14 3,.03 3. 91 6.37 -2535 10 8 795429.5238 174.938 8.24'5 0.44 11.99 2.21 3.44 4.68 '5.99 
-2601 • 24 771155 .5674 10.988 358. 846 1.64 '17.q3 2.12 3. 78 4.64 5.50 6. 16 -2533 2 22 795932.2924 313.58CJ 173.814 0.13 tB.85 20.23 21-.BO 2-:\.38 5.24 
-2601 10 18 711333.~602 185.023 182.234 1.4<} 18.08 2\.Sl 22.90 23.66 •0.42 1.45 5,.83 -2'533 • l8 19610().\361 l 23. 180 352.928 0.1a 17.13 11\.32 19. 1'5 6.72 
-2600 10 1 771687 .6516 173.858 18().,Q66 o.u 17.82 5.81 ( 6,.471 6,. 10 -2532 2 II 796286.3123 302.608 181.502 1. 57 18.96 20.22 21. 31 22. 14 22.qe 0.06 .:;.12 
-2597 2 10 772544.3925 301 .,4M 3,.109 t.34 18.99 22.25 23. 36 0.05 n. 73 1. 84 5.05 -2531 1 31 7Q6640.550l 291. 763 189.555 0.21 19.07 2.eo 3 .. 76 4. 72 5.00 
-2597 • 5 772720.4629 110.792 181.471 1.64 17.03 0.29 1. 27 2.08 2.99 3.87 6~95 -2531 1 27 7961HS.1367 102.620 9.,519 o. 21 17 • 03 17.26 1 e. 15 l'l.04 6.90 
-2596 1 25 773075.1246 100.420 189.840 0.36 16.94 17.90 18.94 7.05 -2530 12 11 797320.3019 241).831 174.415 0.99 18.99 ·20.,8 l 22. 37 23.94 4. 97 
-2594 II 29 773931.5767 227.450 2.529 1.48 10.11 3. 16 4. lf) 4.89 5.17 -2529 6 6 797496.6849 '>2.514 355.288 1.04 17.27 6.01 7.461 ( 7. 731 6.,80 
-2593 11 18 774286. 2286 216.635' 10.351 o. 27 18.67 19.53 20.45 21.36 5. 7..0 -2528 5 25 797851. 1030 42. 20'3 3.947 1.24 11 •. H 17.60 18. 18 l "• 31 6.10 
-2591 9 21 774965.4425 164.319 353.930 0.76 17.68 0.14 1. 71 3. 29 6.19 -2526 4 5 798531.1570 354.2l3 351. 895 o. 5 8 10. 12 1 R. 76 20.06 5.,97 
-2590 3 24. 775142.'>113 341.666 180.888 1. 76 18.47 1.21 2. 21 3.04 3 • 86 4., AO 5. 68 -2526 9 28 798707.1171 165.441 172-309 o.56 17. 78 22.82 o. 16 1. 50 6.B 
-2590 • 16 775319.4274 152.932 1.1 73 1. 61 17.52 23.23 o. 33 1. 18 2.01 J.13 6.35 -2525 3 26 798885.6212 343.916 0.540 1. 76 18.40 3.80 4.82 ( 5.69) 5.,68 
-2589 ' 13 775497.2246 331.542 189.465 0.40 18.51 18.87 19.97 21. 07 5.62 -2524 • 1 799416.5199 143.906 188.'320 o. 59 17.35 2.02 3.29' 4.57 6.56 
-2589 9 5 77'i673.4953 141.691 0.662 o. 36 17.35 1.53 2.67 3. 80 6.52 -2522 I 21 1'99918.4581 282.541 353.890 o. 86 19.08 0.31 1. 85 ,.39 4.92 
-25A7 l 20 776176.3925 281.285 1 75. 352 1.0·0 19.16 22.53 0.23 0 .. 28 o. 33 2.03 4. A8 -2521 1 1 800450.0330 82.646 181.791 1. 5 l 16.96 (15.8qlfl6.72J 11. 83 7.08 
-2581 1 16 116353.1224 91.468 35ft..ft.63 1.03 16.93 U.<Jt 18. l\ 18.31 \<J.68 '1.01 -2520 6 25 t\00804. 1.043 11.881 189.153 0.11 u,.'99 \1.51 lA.31 7.09 
-2586 I 9 776530.3806 210 .oi;o 182.741 1.34 19.14 22.05 23. 22 23.93 0.64 1. 81 4.88 -2519 5 16 801129.0751 33,.449 168.736 0.09 17.52 n1.12, 17.67 6. 62 
-2586 12 30 776884.5474 258.920 190.443 a. 10 19.07 3.29 3.R9 4.49 4.93 -2517 4 25 801838.4821 13.430 186.229 0.90 17 .. 90 0.97 2.50 4.03 ,6.25 
-2584 11 8 777564.1814 207. 183 174.409 1.00 18.52 19.54 21.10 5.40 -2515 3 5 802517.5816 324.200 173.161 0.62, 18. 76 3.'30 4.78 5. 34 
-2582 4 ,23 778095.2043 11.011 6.570 a.so 17.90 18.30 19.80 21. 31 6.20 -2515 B 28 802694.4888 134.694 352. 606 0.13 17.18 1.38 2.11 4.16 6.67 
-2580 3 3 77A775.20fl9 '322.633 354.096 0.94 18.65 19. 79 21. 34 'i.42 -2514 2 22 802871.6145 'H3.30i.' 180.949 1.67 18,.90 3.47 4. 53 ( 5.40, 5.20 
-2580 8 26 778951.3467 1'32.337 172.8% 0.64 17.28 21.95 23. 38 o. 80 6.65 -2514 8 18 803049.0919 124.109 0.825 l. 73 17.18 (l 7.141 11.qe 18.% 6.69 
-2578 8 5 779660.,4660 111.174 189.342 0.44 16.99 0.92 2.04 3.17 6.98 -2513 8 1 803403.4482 113.352 9.016 o. 29 17.05 0.55 1. 58 2. 62 6.116, 
-2577 12 20 780162.4196 249.507 354.531 0.95 18.99 23.54 1. 15 2.76 4.94 -2511 12 11 804260.1725 241.095 102. 287 1.47 lB.,97 19. 15 19.91 20.96 5.00 
-2576 6 15 78031tO .1134 61.891 176. 146 1. 18 17.13 17.46 18.,00 18.54 19.79 6.97 -2510 6 5 804436 .4036 52.636 3.075- 1.39 17.27 23.09 0.14 0.84 1. 55 2.60 6.80 
-2575 6 4 780694.2107 51.244 184.261 1.08 17-24 18.39 19.80 20.18 20.56 21. 98 6.,87 -2510 II 30 804614.3823 229.861 189.907 0.10 18.78 23.44 o.oa Q.72 5.17 
-2575 11 29 780871.6061 227.854 10.362 0.27 lR. 73 4.58 ( 5.49, 5. 14 -2508 4 15 805116.4604 4.682 351.Q40 0.44 18.00 0.97 2.14 3. 30 6. 10 
-2573 • 14 781373.1623 2.239 171.378 0.4'9 18.05 tS.96 :w.1e 6.10 -2507 • 28 8056't7.2226 165.680 180.178 1. 85 17.78 18.54 19.49 20.32 21.15 2?.10 6.12 
-2571 3 2• 782082.546ft 34? .011 188.133 0.52 \B,.44 2.54 ,.11' 4.,qq 5.,70 -2.504 1 28 806681.21'90 104.168 113. 31ft. 0.6l lT .03 20.3'> 21.8ft. 23. 34 6.96 
-2569 1 21 782938.4530 102.168 353. 859 0 .. 93 16.91 0.48 2.00 3.52 1.00 -2503 1 21 806858.3888 282.860 1,.755 1. 61 19.12 22.32 23.28 0.01 0.85 1. 81 4.88 
-2568 1 16 783293.1040 9t.B40 2.308 1.50 16.97 17.55 18.32 19.33 6,.97 -2503 1 11 807035.3139 93.236 181.067 l.64 16.97 20.,64 21. 73 22 .. 60 23.46 o. 55 7.05 
-2567 1 6 783647.5338 81 .. 361 10.790 0.02 17 .oz 3.53 3.11 4.02 6.97 -2502 1 6 807389.3915 82.417 100.qe3 o. 30 16.97 23.32 o. 37 1.43 1.oq 
-2566 11 20 784149.5536 218.431 174.413 1.00 18. 63 2.91 4.48 5. 29 -2501 II 21 807892,.1539 220.229 353. 755 o. 72 18.69 10.q2 20.47 5.22 
-2565 5 15 784326.1193 31. 731 357 .026 1.33 17.51 18.06 18. 76 19. 90 6.57 -2500 5 16 808069.0876 33.837 176.606 1.37 17.49 (17.30) 11. 97 19.00 6.67 
-2565 11 q 784504.0883 207 .481 182.278 1.48 18.51 117.191( 17.95, 18.Q9 5.41 -2500 11 • 808246.1156 208.695 0.821 1.67 18.54 111.871 18.73 19- 81 5.35 
-2564 5 3 784680.4991 21.416 5.672 0;95 11.11 1.37 2.97 4.,56 6.32 -2499 10 29 808600.2361 197.321 8.,238 0.45 18.34 19.38 20.61 21. 85 5.53 
-2564 10 28 78485,8.34_30 196.242 189.916 0.11 18.26 22.47 23.14 21.80 §.67 -2496 8 28 jJQ9634.4334 135.012 0.507 l. 78 17.24 23.50 o. 48 1.33 2.17 3. 15 6.62 
-2562 3 15 785360.5268 333.231 353,.397 0.83 18.54 t.98 3.47 4.,q6 '5.54 -2495 2 21 809811.1990 313.267 188.598 n.44 18.78 19.30 20.50 5.33 
-2562 9 1 785536.6801 143.312 172.575 0.60 17.39 6.00 ( 7. 38 l 6.54 -2493 6 27 810667.2625 73.443 353.660 ,o. 78 16.99 20.04 21.58 23.13 7.02 
-2561 8 27 785891.1469 132.532 180. 708 1.76 11.21 17.62 18.45 19.28 20.24 6.64 -2493 12 23 810845.5279 252.219 182.218 1.48 19.06 1.79 2. 84 3.61 4.38 4. 93 

, 



120 Part II: Lunar Eclipse~ ,2492 - -2362 121 

CV CM co JON l p PMA TR TPB TTB r• TTE TPE TS CV c• co JON l p PMA TR TPB TTB TM TTF TPF TS 

-2492 6 16 811021. 7130 63.090 2.276 L. 51 17.17 6.50 7. 1HJf e.201 6.Bq -2428 1 3 ~34233.4862 264.116 353.281 0.63 19.08 1 .. 20 2.68 4.It 4.88 

-2491 6 5 811376.3879 '52.995 10.q61 o. 19 17 .30 23.58 0.36 1. 1't 6.11 
-2428 6 28 "34410.1497 7'i.688 173.247 .0.84 17.0A 22.19 23.65 1.12 1.01 

-2490 10 20 811878.0895 1.87.792 172. 23.7 o.56 10.21 (17.3lt} 18.66 '5.10 
-2428 12 22 834587.4699 253.357 0.544 1.73 19.05 0.30 1. 37 2.24 , 3. 11 4.1 A 4.A9 

-2489 4 16 812056.1968 4.803 358. 874 t.66 I 7 ■ 97 18.84 19.69 20.54 21.5q 6.11 
-2427 6 '" '334765.0100 65.532 181.896 1.sr 17.06 (15.411(11',-20) 11. 20 7.05 

-2489 10 10 812232.5928 176.842 180.141 1.ss 17.90 3.47 4.42 '5.25 6.00 
-2426 • 1 835119.4422 55.198 190.544 0.06 11.22 1.16 l.64 ?..11 6.qo 

-2488 4 4 812410. ~324 354.206 7.068 o. 59 18.20 21.21 22.11 0.15 5.88 
-2425 10 22 R35621.~165 M0.,239 151.qqz 0.62 lA. 14 21.47 22.1q 0.10 5.72 

-2488 q 28 812587.2,HB 166.082 188.015 0.63 17. 75 19.50 20. 82 22.14 6. 1~ 
-2424 4 16 ~n579R.0522 5.851 177. 126 1. 35 17.Q4 (16.261111\.971 18.10 6.20 

-2486 2 12 813089. 1228 304.204 353.056 0.74 18.89 ( 17. 731 1 Q., 18 5. 16 
-2423 4 5 8'36152.4373 35<i.493 185. 752 0.94 18. 19 23.69 1.,2B 2. 86 5.Q5 

-2486 • 9 813266.5851 114.901 112.0oq o.sa 11.09 1.74 5.15 6. 56 6.AA -2423 q 30 836330.0805 16A.124 7.616 a.so 17. 88 ( 16. 791 l A. 12 5.,9q 

.:.24a5 1 2q 813620.6064 103.883 180.459 l. 74 11.00 3.61 4. 69 5.57 6.45 1.00 
-2421 2 14 836832.4151 306.67L 112. 813 o.73 18.98 2'3.31 0.74 2. 16 5. l 3 

-2't84 1 22 813798.4244 283.272 9.586 0.38 19.15 23.73 o.eo 1. 88 4.85 -2421 8 9 8:t7008.4973 116.,019 351.,208 o. 36 16.98 1.91 3.05 4.20 6.,q1 

-2484 7 17 813974.6904 qJ.003 188. 321 0.42 16.96 6.2Q 7.511 1.01 
-2419 1 19 13'37717.6793 95. 114 0.001 o. 65 16.96 5.93 I 1. 26 I 1.00 

-2483 12 l 814477.4908 231.420 353.689 o. 71 113.77 1.44 2.98 4.53 5.14 
-2418 12 ' 133021q.5400 232.678 172.317 0.59 liJ. 87 2.84 4. lR 5.08 

-2482 5 27 814654.3974 44.260 l75.6q9 1. 22 17. 43 23. lit o. 23 0.19 1.34 2.44 6.72 -2417 5 20 8313397 .1146 46.,:B2 355.297 1. 03 11.:31 21. 10 22. 60 22-R3 23. 06 0.51, 6.76 

-2482 11 20 814831.4546 219.QQB' 0.111 1.68 18.64 0.06 1. 14 2.00 :?. 87 ,. 95 5.26 -2417 11' 22 R38574.0895 221.760 100.205 1. R5 18.74 (17.251(18.081 19.02 5. 19 

-2481 5 17 815009.0922 34.233 184.444 1. 17 17.46 (17.291 17.80 18.97 6.6q -2416 5 17 938751.3979 35.718 3.415 1. 23 17. 51 22- 78 0.02 0.64 1. 25 2.50 6.56 

-2481 11 10 815185.5904 20'3.554 8.229 0.46 18.44 3.90 5.14 5.44 -2414 3 71 83q43Q.3978 346.673 350.485 0.15 \8.29 23.44 0.,50 1. c:;5 5.80 

-2479 ' 2& 81 5688 .1373 345.239 171.608 o. 35 18.33 118.25) 19.41 5. 7q -2410 1 10 840995.6739 86.261 172.5.3'5 0.12 17.07 6.01 I 1.401 1.00 

-2479 • IS 815865.2052 156.750 352.159 0.65 17.60 18.66, 20.00 21. 33 6.24 
-2409 • 29 841350.3195 76.,03q un.120 l.6Q 17.03 21.00 21. q9 2 2. 81 2).64 0.63 7.05 

-2478 3 15 816042.1981 334.489 179.579 1. 76 10.4q 18.62 1q.49 20.37 2l.42 5.63 -2406 4 27 842383.3293 16.249 176.210 1.20 11.84 21 • .?l 22.44 2,.00 21.57 0. 79 6. 30 

-2477 3 5 816396.5108 323.921 187.962 0.55 10.n 1.51 2.s2 4.13 5.41 
-2406 10 22 842561.1961 lQQ.,510 35q.,868 1-83 rn.21 18. q3 1 q. 78 ?0.63 21. 63 5.66 

-2-'1-77 8 2• 816574.0828 135.055 8.214 0.42 17.,35 (16.18) 17.<}9 6.52 
-2405 10 11 842915.4172 179.272 7.,507 0.52 17.98 23.56 o. q1 2.26 5.R9 

-2475 I 12 817016.3820 274.0R2 173.937 0.91 19.19 22.'54 
-2402 2 14 843772.1940 306.847 180.653 1. 74 18.89 • 

o. 08 1.61 4.85 19 • .'.H 20. 17 21.20 5.21 

... 2475 1 8 817252.5574 8'l.,qqz 352.q13 0.65 16.93 3.18 4.63 1..01 7.06 
-2402 8 9 8439-'tR. 32R4 116.247 359.078 1. 73 17.04 21.09 22. 04 22.87 23.6q o.65 6. 84 

-247't • 7.1 817607.0218 73.602 t.486 1. 64- 11.02 (15.681(16.4CJ1 17.47 6.98 
-2401 2 3 844126.3383 2qc;.92s 188. 544 o. 33 19. 00 21.54 22.65 23- 77 5.07 

... z.472 5 1 818287.0687 25.485 34q., 3i!8 o. l '5 17.57 ( 16.911 17.63 6.52 
-23q9 • 9 944qe2.5AQ6 56.745 354.401 0.137 17.19 ~-82 ~.4'1 6.,86 

-2472 10 30 818463.4531 1qq.,ooa 172. 26Q o. 51 18.34 o.76 2.oq 3.43 5.58 
-2399 12 2 84515Q.4600 232.986 180.184 1.05 lR.85 o.36 1-30 2. 12 2.94 3.88 c;. l O 

-2471 4 2& 818641.4810 15.192 358.005 1. 51 17.84 0'73 1. 81 2-61 3.41 4.49 6.25 
-2398 5 29 845336. 6599 46.097 2.470 1. 3q 17.38 5.01 6. 22 I 6.Q81 6.69 

-2470 4 lb 818Q95.6037 4.6QQ 6.199 o.74 18.06 :=,. 74 5. l2 6.02 
-z3q0 11 22 845514. l 176 222.181 un.qq3 o. 63 18. 71 ( 17.821 19.13 5. 22 

-2470 10 10 8Iqt7?..6206 177 .245 1a1.q10 0.64 17.A7 4.48 -'j. 81 6.03 -2396 10 1 846193. l 958 169.695 1 71. 427 0.31 11.sq rn.11 l Q.,J\6 20.f'l5 6.,03 

-2468 2 23 8l9674.449q 314.917 352.533 o.66 18.79 0.20 1. 58 z.q6 5.27 -2395 3 27 846370.3968 347.045 358.353 1.64 lR.31 22.61 23. 56 o. 36 1.15 2. 10 5.78 

-2463 5 27 821594.3987 44.637 183.575 1. 31 17 .39 22.98 0.06 0.10 1.35 2.43 6.76 -2395 0 20 846547.1678 1 58 .281 178.611 1. 57 17.67 18. lR 19.0, l.!"J.fl6 7.0.95 "· 2
1
t 

-2461 • • 022273.4107 355.675 170.762 0.20 18.22 0.01 o.qo l. 80 5.90 
-z3q4 9 9 846qo1.2911 l47.0IJ2 1A6. t 93 O.AO 17.45 20.27 2 1. ~2 1,.31 6.47 

-2461 10 I -822450.572Q 167.866 352.051 o.,63 17.67 3.54 4. A6 6.17 -2392 1 7.5 847404.1212 286.592 352.674 o. 53 lQ.05 ( l 7. 791 IQ. 17 4.96 

-2460 3 25 822627 .4860 344.987 178.812: 1. 63 18·. 39 o.51 1. 63 i.48 3.34 4.40 5.73 -2391 1 13 134175A. t 274 27<i.388 0.119 1. 81 19.14 (l7.R7J08.74) \9., 80 4.85 

-2460 9 19 822805.1265 157.045 0.066 1. 85 17.65 11.q9 18.84 1q.1n 6.20 
-2391 1 to 847"J35.,6341 86.597 180.432 1.00 11.02 4.50 5. 41J h.33 7.04 

-245.9 q 8 823159.4111 146.011 7.948 o.46 17.44 23.39 o.66 1.93 6.43 
-2390 l 2 848112. 3634 264.3-42 7.,qt,,3 n. 53 t 9. 15 22.18 ?.3.48 o. 7ff 4.fH 

-2456 I 13 824016 .. 2157 274.293 181.836 t.54 19.14 19. 16 19.<)6 20. 76 21.Al 4-.91 
-23A8 5 • 848Q68.6117 26.62, 175. 314 1. 05 17.74 4.15 5.57 s. 87 6.16 6.39 

-2456 1 1 8241Q2.34ll 84.157 0.10a 1. 75 16.96 21.50 22. 47 23.30 0.14 1.10 1.01 
-2388 11 2 849146.5591 201.126 3c:;q.091 1. 83 18.30 2.67 3. 67 4.52 5.31 5.57 

-2455 1 I 824370. 3899 263.\85 189.560 o. 15 19.09 23.30 o.oa a.in 4.q1 
-2385 8 31 .i:150179.l577 137.762 350.455 o. 27 17 .31 17.91 1 8. 87 19.84 6.55 

-2453 to 31 825403.3314 199.283 180. 140 1. 85 18.33 21.42 22. 36 23.19 o.o, o.q6 '5.51' 
-2384 2 2b 850357.5070 317.539 180.103 1.1n 18.82 0.94 1. 97 2.84 3. 70 4.73 '5. 28 

-2450 8 30 826437.2103 136.613 112.010 0.43 17.36 18.88 20.13 21. 38 6.51' 
-2384 8 20 A50533.,672A 127.090 358.683 1-67 11.01 5.34 6. 30 I 1.111 6.79 

-2449 z 23 826614.4147 315.271 0.383 1. 83 18.81 22.85 23. 78 0.61 1.44 2.38 5.25 
-2383 2 14 850711.6419 306.,680 "188.04 7 0.41 18.95 4.68 ( 5.921 5. 11 

-2449 8 IS 826791.2074 125.421 179.452 1. 72 17. lQ 17.98 19.06 19.94 20.Al ~1.aq 6.76 
-2383 R 9 850A88., V526 116"'651 6.927 o. 81 11.01 21.R9 23. 33 0.,78 6.,Al 

-2448 8 1 827145 .. 3055 114.408 187.19l:, 0.62 17.03 20.76 22. 18 23.61 6.93 
-2382 12 24 851390.2569 254 .981 172.18') o. 58 lQ.13 1q.q2 21. 25 22. 513 4.86 

... 2447 12 23 827648.1581 253.677 353.464 o.66 19.06 « 1s.eq1 20.40 4.89 
-2380 12 2 952oqq.,4q34 23'3.3q6 188.005 0.63 18.82 1.41? 2.1::n It- l 2 5.13 

-2446 6 18 827825.0276 65. 174 174.006 0.96 17 • 10 115-~4) 17.48 1.01 
-2378 10 13 852718.5289 180.844 171.323 0.29 lA.02 2.84 3.90 4.f'l6 5.QO 

-2446 12 12 828002.1330 242.253 0.654 1.11 19.00 110.221 lQ. 08 :rn. 16 4.93 
-2377 10 I 05313?.4%2 169.371 178.448 1. 54 17.81 1.01 2.u 2. q4 3. 76 4. 87 6.11 

-2445 • 8 828179.7010 55.074 183.699 1.45 17.32 6.22 7. 25J ( 1.99J 6.81 
-2376 3 27 8'i3310.4ll3 347.451 6.173 o.qo 18.33 23.06 0.,5Q ;,.12 5. 76 

-2445 12 1 828356.,3044 230.983 8.223 0.47 18.86 21.01 22.25 :?3.50 5.04 -2376 9 20 853486.6297 158.131 185. 991 0.84 11. 57 4.40 s. 97 6.34 

, -2't42 q 30 829390.4823 168.150 359.968 1.85 17.74 O. T3 1. 72 2. 57 3.42 4.41 6. 12 
-2374 2 4 1353989.4241 297 .426 352. 219 0.45 18.98 23.73 1.'02 2.30 5.05 

-2441 3 Zb 829567.1328 345.018 186. 554 a.so 18. 28 (17.8f\1 19. JS 'i.86 
-2374 1 31 854166.3353 107 .609 171.321 0.53 17.06 21.95 2 3. 18 n.41 6. q2 

-2439 1 29 830423. l 779 105.,267 351.706 0.46 16.96 18.18 19.4'3 20.67 6.95 
-2373 1 24 8 5434~ .4442 20ti.1oq 359.768 1.7q 19.09 23.,47 o. 53 1.40 2. 2!l 1.·:n 1t.q1 

--2438 1 H 830601.5516 285.217 181.545 1. 59 19. lit 2.10 3. 14 3.96 4.78 4.92 
-2372 7 9 854875.30A2 86.670 188.173 o. 44 16.95 21.13 22.37 23- 61 7. 10 

-2438 1 ,. 830777.6662 94.778 0.158 t.86 l6.q2 5.26 6.22 ( 1.06) 1. 0'3 
-2371 11 23 1\55377.4334 223 .957 352.0'03 o. bl 18.66 0.32 1 .63 2.94 5.22 

-2437 7 8 831132.3501 84. 544 a.656 o. 55 17.00 22.16 23.41 o. 65 6.98 
-2369 5 8 855qoB."3390 26.752 183.118 1. 38 17.65 21.44 22.4Q 23.19 23.89 0.94 6.50 

-2436 11 21 831634.1784 221.471 172.316 0.59 18. 75 19.51 20.86 5. 18 
-236Q 11 2 8560136 .1026 201 .655 7.428 o. 52 18.45 ( 17.~431 18. 79 5.44 

-2435 5 18 831812.0372 35.948 356.193 1. }CJ 17.4'3 (16.12)(16.671 17.91 6.,64 
-2367 3 18 856588.38'51 338.5'17 170.942 0.42 18.51 22.99 0.13 1.28 5.63 

-2434 s 1 812166. 1335 25.356 4. 348 1.06 17.64 l.7.A8 lA.72 18.56 20. 01 6.44 
-2361 q 11 856764.5012 141'.741 350.22.0 o. 24 11.:rn 2.22 3.l3 4. 04 6.47 

-2434 10 31 832343.3688 199.691 187.9M, 0.64 18.31 22.51 23. 83 1.15 5. 60 
-2365 8 21 A5747'. 7004 121.4q'5 6-529 0.97 11. 10 6. 18 I 7.661 6.77 

-2432 q 10 833022.5343 147 .573 1 71. 750 o.38 17.48 2. 74 3.92 5.to 6-45 
-2363 I 4 857975.6111' 266.044 172.044 0.57 19. 19 4.38 I 5.MJ 4. 82 

-2431 8 30 833176.5212 136.300 179.097 1. 66 17.29 1.51 2. 59 3.46 4.32 5. 41 6.64 
-2363 6 30 858153. t560 77 .664 152.7Q8 0.58 16.96 l7 .62 19.01 20.45 7.03 

-2430 2 23 833554.4463 315.679 8.224 a.sq 18.84 23.96 1.26 2.55 5.22 
-2363 12 24 858310.2025 255.29Q 180.077 1. 87 19 .. 10 1 <;,,. 8?. 20 • .64 21.58 4 .. 90 

-2430 8 19 833730.6271 125.220 186. 782 0.69 17 .12 4.40 5. 68 6.,8'3 
-2362 6 10 B58507.2016 66.913 ·0.131 1.10 11.01 lA.05 19. 13 20.01 .?0.89 21. CJ8 6.Q5 
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CV CM CD JON L p PMA TR TPB TTB TM TTE TPE TS CV CM co JON L p PMA TR TPB TTB TM TTE TPE TS 

-2361 6 • 858861.2991 56 .258 8.832 0.33 11.23 21.12. 22.22 23. ,12 6.82 -2291 8 12 884494.3305 120.244 350.271 0.12 17.05 22. 37 ~ 23.07 23- 77 6.84 
-2356 B 11 860751.6764 118.386 170.852 0.45 17. 12 6.18 ( 7.331 6.,85 -2290 2 6 884611.6213 zqq .202 1.1s. 1u,3 t. 72 19.08 3.85 4.79 ( 5.611 s.ot 
-2355 7 31 861106.2712 107.919 179.224 1. 74 11.'02 19.70 20. 69 21. 53 22.37 23. 36 6.95 -2290 8 l 884848.3337 109.196 357.1367 1. 45 16.99 21.13 22. 26 23.05 :?3.A4 0.97 6.93 
-2354 7 ?l 861460.6066 97.269 187.523 o.s4 16.96 4.12 5.48 6. A4 7.06 -2289 l 26 88'5026.2997 288.746 1s1. 1qo 0.74 19.06 20.39 21. 81 23.24 5.01 
-2352 5 ,. 8621]9.1765 47.392 173.506 o. 75 1 7. 3'3 18. 01 19.54 2LO6 6.79 -2289 7 21 88'5202.4699 98. 353 5.825 0.86 16.97 0.63 2.2~ 3. 83 6.98 
-2352 11 23 862317.2787_ 224.177 359.908 1. 83 18. 74 19.93 20.95 21. ~o 22'.65 7.3. 66 5.16 c2288 i2 5 88'5705. 2271 236 .. 812 171.177 0.26 18.96 19.68 20.69 21. 70 5.00 
-2351 5 19 862493.6436 37 • 145 182.243 1. 52 17. 57 4.79 5- 79 6.57 6.58 -2281 5 31 885882 .2767 49.,656 353. 1 76 0.03 17. 26 20.47 Z. l. 1B 23.39 6.82 
-2351 11 12 862671 .4487 212.861 7.427 o.s2 lR. 55 0.38 l. 71i J.11 5.34 -2287 11 2~ 886059.2045 225.318 110.2n l. 52 18.78 19. 24 20.os 20.A6 21.96 5.17 
-2350 5 B 862848.3274 iT.116 191.005 0.19 17.62 22.04 22. 81 23. 57 6.54 -2286 11 13 886413.4072 214.033 185.856 o.a1 18.55 23.22 o. 79 2.37 5.38 
-2348 3 18 863'528.1065 338.719 178.7l5 1.63 18.40 (17.3":l)(lR.181 l 9. ,2 '5.72 -22er; 5 10 886591.3695 29.313 10.615 0.05 17.63 23.38 23.80 0.22 6.45 
-2348 9 10 863704.3761 149.013 358. 101 1. 58 l7.44 22.2'i 23. 22 24.00 0.78 1.11, 6.40 -2284 9 23 887093.0859 162.267 169. 738 o. 26 17.79 (17.19) 18.09 6.11 
-2'347 3 7 863882 .. 2227 321 .. cn5 186. 777 0.63 18.57 19.91 21.40 5.53 -2283 9 13 887447.6065 151.455 177.786 1.48 17.50 3.73 4. 78 5.54 6. 31 6.42 
-2347 8 31 86405q. 049q 138 .4zq 6.176 o.q2 17.41 (16.02' 17.53 6.44 -2282 3 • 887624.3427 329.283 5.406 o.q9 lfl.61 21.23 22. 84 0.45 5.46 
-2345 7 11 864738.4394 88.213 352.041 0.45 16.<11 0.53 1.ao ".\.07 7.06 -2280 1 17 888304.2518 279 .. 529 351.483 o. 51 19.08 19.72 20.9'5 22.19 4.91 
-2344 1 5 864915 .5 627 266.384 179.898 1 .. .IJ6 19.15 2.62 3. '36 4;39 4.86 -2280 7 11 888480.3606 89 .,316 170. '359 0.25 17.03 2'?.97 23.,'H 0.85 7. Ol 
-2344 6 29 865092.4734 77 • 397 35q.903 l. 8 l 17.00 0.'>5 1. 63 2.52 3'.41 4.4Q 1.01 -2278 6 21 889189.5873 68.856 U17.566 0.12 17.12 3.78 5.17 6. 55 1.00 
-2344 12 24 865270.2302 255. no 187.872 0 .. 64 19.07 20. l7 21.10 4.93 -2277 11 4 889691. 2893 201t.500 349. 879 o. 21 18.38 Zl.37 22.21 23.05 5.4q 
-234'3 6 19 865446.5806 66.708 7.976 0.48 17.13 3.6q 4.98 6.27 6.90 -2276 4 30 889869.2429 20 .. 457 175. 35q 1.04 17.75 tq.24 20.10 20.97 21.24 22. 71 6.3A 
-2342 11 3 865q4-q. 20"15 ,oJ.221 111.253 0.21 18.46 19.22 20. 25 21. 2q 5.41 -2275 4 19 890223.3210 9.,837 183.476 1.22 17.91 20.76 22. 01 2 2. 62 23.22 0.47 6.21 
-23\1 4 29 866126.3392 18.415 355.809 1.24 17.76 21 .. 59 22.68 23. ?5 2'3.82 o. 90 6.34 -2275 10 14 8901t00.5077 182. 790 5.596 1.00 17.99 1 .59 3. 09 3.16 3. 22 1 •• 12 5. 85 
-2341 ID 23 86630.3.1120 191.699 178.314 1. 52 18. 25 18.42 19.24 JO.OS 21. l 6 5.68 -2273 2 27 890902.?.995 320.318 l 70.075 0.29 18.78 ;?1.05 22.01 22.97 s. ~~. 
-2340 10 11 8666'i7.3290 150 •• 393 185.8]') o. 87 18.00 21.25 ?2 .. 84 o. 4? 5. 91 -2273 8 24 89101q.,6-'t07 131 .067 349. 850 0.0-'t 17.11 6.08 6.51 6.77 
-2337 8 12 fJ6769l.5996 118.6134 l 78. 756 1 .. 66 17-09 3.55 4. 55 5.3A 6. 20 6.87 -2212. R 12 gql433.6359 119.936 357.356 1. 36 17.03 4.38 5.55 6.27 6. 88 
-2336 2 4 867868.:Haq 297.140 7.062 0.10 1°.04 22.23 23 .. f,7 1. 11 4.Q9 -2271 2 • 891611.6451 299.604 186.810 O. RO 19.04 .r..60 6.061 5.04 
-2335 12 15 868548.1164 246.336 351.974 0.60 I.CJ. 00 19. 37 20.68 4.q3 -2270 12 17 B922q0.5631 247.94A 171.099 0.24 19.06 3.71 4. 70 4.91 
-2334 • 9 868724.4663 'i7 .R04 1 72.656 0.62 17.26 1. 11 2. 51 1. Q2 6.R5 -2269 6 12 892467.5928 60.096 152.343 0.10 l 7 .16 4.16 5. c;3 6.90 6.91 
-2334 12 5 86890:>.67,77 23'i.J7l 159.906 t;. 82 18 .. 81 4.51 s. 5:11 ( 6. JA I c;. 10 -27.69 12 6 ft92644.5493 236.4qe 118.210 1. 52 iS.90 2.30 3.48 4.29 5.06 
-2332 5 19 869433.6414 37.518 190.122 0.33 17.55 5.42 6.41 6.61 -2268 5 31 892822.243() 49.998 1. 067 1. 70 17.28 19.21 20. 19 21. 03 21.86 22.8'5 6.79 
-2331 10 2 869935.2022 l 70 .. 913 349 .. 928 o. 20 17.83 19.19 2n.02 20.0c; 6.0;, -2267 5 21 893176.6519 l9.688 9.729 o. 19 17.51 5.80 ( 6.641 6.57 
-2330 ' 20 8701P..3991 349.212 177.967 1. 50 18.30 22.56 23.64 0.44 l. 23 ·2. 31 ~-82 -2266 10 4 893678.4526 173. "395 169. 658 o. 2', 17.90 1.16 2.01 2. Ql 6.00 
-2329 3 19 870467.-5056 3313.515 186.043 o. 76 1e.47 1.17 2.11 4.37 5.64 -2265 3 30 893855.2504 350.269 356. l 77 l • 19 18.22 19.12 20. 35 20.90 21.46 22. 69 5.136 
-2329 9 11 870644.4079 149 .423 5.q39 0.96 t"7.47 23.12 0.65 2. 1 A 6.37 -2264 3 l• 894209.6583 339.854 4.729 1.11 lA~ 50 4.82 6.0AI ( 6. 481 c;.59 
-23?7 I ?.5 871 l4h. ll017 7.s1.q00 171.499 o.4q 19. 14 20.RR 22. lO ~3.33 4.93 -2264· 9 12 894387.1693 151.392 185.384 0.88 17.54 1 a.qi 20. 57 6.3B 
-2325 I 5 871855 .. 5941 266. 793 187. 729 0.66 1q.12 3.67 ( c;.02, 4.99 -2262 1 28 894889.5947 2<rn.46t 351. I 48 0.45 19.01 3.95 ( 5.131 4.91:l 
-2324 11 .. IH2534.~503 214.431 l 71.2'i5 0.21 lB. 60 3.46 4.49 5.14 -2262 7 23 8Q5065~6679 qq.949 169.702 o. 15 17.04 6.51 ( 7.241 6.97 
-2323 5 10 872711.6532 2a.s21 354.939 1. 10 17.65 5.?6 6.471 ( 6. R6J 6.45 -2261 7 12 IJ95420.2032 89.557 178.233 l.60 16.98 18.23 19. 20 . 2Cl.OO ?0.7Q 21.77 7.05 
-2323 11 3 R72888.•H70 207,.898 178.312 1. 52 18.38 1.63 2. 73 3.55 4. 36 'i.46 5.55 -2260 1 6 895598.1285 268 .. 529 6.928 0.,60 19 .. 18 ( l 7.821 1g. 27 4.80 
-2322 4 29 873066. 3:n1 18.787 3.683 1.29 \7.78 21.36 22. 45 23.08 23. 71 o. 80 6. l2 -2258 5 12 8Q6454.5147 30 .. 836 174.417 o. 87 17.65- 1.93 3. 58 5.22 6.48 
-2320 3 • 87374'>.3016 329.452 350.435 0.14 18.55 21.37 22.12 22.~1 5.52 -2258 11 • 89663t.2216 204.825 357.748 1. 52 18.43 18.73 19. 71 20.46 21.22 ?,2.19 5.43 
-2320 9 1 873922. 3 706 140.183 170.135 o. 33 17.39 22.97 23.97 0.97 6.52 -2257 5 1 896808.5836 20. 219 182.527 ,. 39 17.81 ,.10 4. ?.6 5. 01 '>.11 6.32 
-2319 2 25 874099 • .3694 318.598 358. 300 ·1 .. 54 18.75 21.67 22 .. 75 23.57 0.39 1. 46 5. '31 -22'i5 3 10 897487.6188 330.960 169.417 0.19 18. 71 4.93 ( 5. '721 5-42 
-2318 8 11 874631.2136 118 .691t 186.415 0.12 11.oe 18.44 19.<H 21. c; 1 6.(17 -2254 2 27 8'H842.2967 320.706 171.907 1. 56 lR. 74 20.09 21.05 21. 82 2?.60 7.3. 56 5.39 
-2317 12 27 e15133.,c;:n1 257.469 351.854 0.58 19.02 2.66 l.96 4.qz -2253 8 12 898373.0962 119.796 4 .. 748 l • 05 17. 15 t 7. 19 ·17. 48 18- 89 6.74 
-2315 6 9 87'i6b4.254l 51.9(}2 H.0.505 1.eo 17.19 1q.so 20.46 21.10 22 .14 21.10 6.94 -2250 6 12 899407 .5480 60 .428 0.240 1. 84 17. 17 2.51 3. 49 4. 34 5.20 6 .. l7 6.8A 
-2315 12 4 875842.1315 235.249 7.351 o. 53 18.95 (18.09) 19.47 4.97 -2250 12 5 899584. 1322 236 .450 185.898 o.ee 18.91 (18.151 t 9. 72 S.06 
-2313 4 20 876344.3009 10.023 168.488 0.01 17.96 22.24 22.38 n. 53 6.18 -2247 4 10 900440.5393 0. 717 355. 'HO 1. 06 18.09 2.21 3. 61 3.Q3 4. 25 5 .. 65 6.00 
-2313 to 14 876520.5580 l 82 .083 3-49. 853 o. 19 11.q2 3.79 4.60 '5• It? s.<n -2247 10 • 900618".3082 173.622 1 77. 555 1.44 17.91 20.64 21. 71 22.46 21 .. 20 o. 27 6 .. 00 
-2312 ~ 9 R76698.6813 3S9.668 177.111 1 .. 35 18.20 5.45 6. 5q1 I 7.30) 5.92 -2246 9 ,. 900972.5005 162.427 185.207 o.g1 17.67 1.21 2. 89 4.57 6:25 
-2312 10 2 876875.1021 171.207 357. 810 1. 53 17.Rq (17.491 18.25 lQ. 23 5.95 -2243 1 27 901829.3459 29o.5q2 358.990 1. 67 19.06 21.15 22.19 23. 04 7l.,8A o.q2 4.96 
-2308 1 26 878086.2774 288."330 179.381 l. 79 19.10 1q.64 20. 57 21.40 22.22 23-15 4.98 -2243 7 23 902005.5316 100.1q5 177.614 l. 5 l 11.01 2.09 3.08 3 .. 84 4.59 5. 58 1.01 
-2.308 7 21 878263.0437 98.5:?0 358. 49'> 1. '56 16.97 (lh.131(16.971 lA.07 6. ()6 -2242 1 16 902181 ... 4504 279 .496 6.663 0.65 19.15 23.97 1.47 2.96 4.84 
-2301 1 10 818617,. 1102 81.7"34 6 .. 49q 0.14 v,_9q 17.55 19 .. 08 20 ... 60 6.98 -2242 7 12 902360.2316 8~.9b"3 lAb.083 0.-=,4 lb.95 19.04 20.57 2~.,o 1.09 
-2304 5 10 879651.6420 2Q. 185 2.020 1.43 17.66 4.72 5. 75 ( 6.4RJ 6.43 -2240 11 15 903216.5994 216.062 357.775 1. 53 ta.so 3.81 4. 78 ( 5.541 5. '.36 
-2302 3 20 8803.10.,836 339.()8() 349. 7_05 'O. 01 lA.42 4.73 4.q6 'i.lq 5.65 -2239 11 4 90351\. 2539 205.235 5. 57'> 1. 00 18.46 1().56 21. 08 21. 13 21. 17 22 .. 6q ,;.40 
-2301 3 9 880684.6689 329.214 357.668 1.44 18.63 4.93 6. 031 ( 6. 80 l 5.44 -2736 3 10 904427.6285 331.344 177.279 1.47 18.68 .r..12 5. 10 ( 5. 831 5".46 
-2301 • 2 880862.2674 140.45'i 178.040 1. 53 17.38 19.57 20.60 ~1.38 22.11 23.?0 6.54 -2236 9 2 904604.2578 141.660 356.550 1. 22 17.37 19.35 20 .. 59 21. 19 21 .. 78 23.03 6.51 
-2300 8 22 881216.!nRl 129.514 186.,004 0.19 t7.18 1.92 3.50 '>.09 6.76 -2235 2 27 ()04782.,3114 321.099 185. 771 0.96 18.71 20.49 22.06 23.63 s • .r.2 
-2298 7 1 R818Q5.0550 78.761 171.053 0.36 11.02 ( 16 .. 621 17. 73 7.03 -2235 8 22 904958.4232 130.628 4.351 l. 12 1 7 • 20 23.30 0.58 1. 02 1 .46 2. 74 6.67 
-2298 12 26 882073.3384 257 .648 359. 736 1. 80 19.09 21.19 22.21 2l.07 23. 93 Q.95 4.A6 -2233 1 7 905461.2184 210.061 170.7S2 o. 19 19.19 19.41 20.27 21. 13 4.84 
-2297 • 21 882249.5678 · 68.460 179. 707 1 .. 84 17.15 3.02 3. q7 4. 81 5.66 6. 61 6.96 -2233 7 3 905638.2311 81 .. 105 350 .. 192 o.45 16.93 19.67 20 .. at 21 .. 96 --r .. oc; 
-2297 12 15 88247.7.4707 246.392 7.279 o. 54 19.01 0.79 2. l fl 3. 57 4.92 -2233 12 27 905815.2283 258. 741 178.085 l. 49 19.13 19. 66 20.45 21. 25 27..15 4.88 
-2296 6 • A82604.2679 58.384 188. 373 o. 59 17-16 20.23 21 .. 51 22. 79 6.97 -2232 12 15 906169.4899 247.617 185.854 0.89 19.00 1.11 2.68 4. 25 4.9A 
-2294 10 l3 883460.474~ 182. 379 357. 767 1. 53 17 .. 97 o. 73. 1. 71 2.46 3-22 4. 20 5. 88 -2231 6 11 906347.2145 60.486 7.988 0.47 17.17 lR.92 20.20 21. 4R 6.87 
-2293 10 3 883815.1355 111.620 5.641 1.00 17.92 18. 18 19.74 '>.93 -2230 10 26 906849.1934 195.781 169.529 o .. 23 18. 34 19.04 l 9.B9 20.74 5.57 
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CV CM co JDN L p P•A TR TPB TTR TM TTE TPE TS CY CM CD JDN L p PHA TR TPB TTB TM TTE TPE TS 

-2160 8 4 932334.0982 l 13.335 356. 801 1. "33 17 .05 l 7. 39 18.06 l 9. L 7 li.84 -2229 10 16 907203.6623 184.186 177.510 1.43 10.04 5.18 I 6. 26) ( 7.001 5.fl7 
-2159 1 24 932688.3625 102 .603 4.983 0.97 16.99 21.93 23.64 1 •. '.\4 6.95 -2228 4 9 907380.2780 f) .. 844 3.1 1n 1.36 18.07 19.79 20.84 21. 53 22. 22 21.27 6.03 
-2157 ·ll 28 9'.\3545.0866 229.648 177.532 1.42 18. 86 ( l 7.221(17.971 l Q• 06 5. 09 -2226 2 18 908060.2676 312.079 350.285 0.31 18.79 20.24 21.24 22.23 5.27 
-2156 5 22 933721.4975 42.513 359. 717 1. 84 17.42 1.32 2. 27 3. 11 3.96 4. 91 6.67 -2225 2 8 9084i',..6666 301.424 358.576 1.60 18.<CJB 4.81 5. 87) ( 6. 7f)) 5.05 
-2156 ll 16 933899.1933 2\A.269 1134.917 0.95 lR.66 19.67 21. "38 5. 29 -2224 1 23 908945.5613 100 .607 lA5.445 1. 04 16.97 2.86 4. 1A 4.43 4. 6JJ 6.01 1.04 
-2155 5 12 934076.2057 32 .503 8.439 o.ss 1 7. 55 18.67 19.~ 21.22 6.54 -2223 12 6 909447.3851 238.162 349. 888 o. 23 18.86 23.60, 0.46 1. 33 s. 05 
-2153 9 15 934932.2559 154.521 175.650 1. 20 17.60 19.52 20. 64 21.16 21. 6q 72.131 6.29 -2222 6 2 909625.0636 51.588 l 72.601 0.55 17.26 ( 16. 8'1) 18.7.4 6.86 
-2149 l 8 C,36143.4475 271.877 357.398 1.48 19.11 23.90 o. 139 1. 62 2.35 l. 3:3 4.86 -2221 5 22 909979.1143 40.940 180.656 1. 72 17.38 17.90 lA 0 7A 19.R6 6.74 
-2149 T 4 936120.1967 82.655 t 77.159 1. 33 11.00 18.01 19. 19 1q.qo 7.0.61 21. 79 7.05 -2221 11 16 910156.6286 216.475 5.51}0 1. 00 18. 53 4.56 ( 6. 12 J '1.34 
-2148 6 22 936674.3578 12 .ooq 185.344 o. q5 17.05 22.01 23.66 1.32 7.04 -2220 5 10 ()10333.2236 30 • 361 188.853 0.33 17.54 1q.23 20.33 21.42 6.60 
-2146 5 3 93T354 •. uoq 23.780 173. 251 0.84 17.70 19.00 20.47 ?l.94 6.46 -2218 9 14 911189.5800 152.632 356.273 1. 17 17.46 3.13 4.41 4.94 s. 48 6.41 
-2145 10 16 937885.\536 185.857 3.463 1. 28 18.15 18. 70 19.32 20. 1t5 5. 71 -2217 3 11 9tl367.6353 331.735 185. l36 1.06 18.64 4.,2(, 5. SRI ( 5.13A) 5.4q 
-2144 4 11 93A063.2987 l.399 190.6R4 0.03 18.00 21.55 21. 91 22.21 6. 14 -2215 l 18 912046.5333 201 .031 170.442 o.n 19.20 3.02 3. 75 4.49 4.84 
-2142 8 15 938919.4236 124.110 156.342 1.24 17.09 23.42 Q.58 1. 1A 1.11 2.93 6.78 -2215 1 14 912223.5517 91.697 :\50.0,75 o.33 16.89 3.46 4.47 5.47 1.01 
-2141 2 8 939096. ~ 158 307,.567. 184.641 1.11 18.9'3 19. 36 lq. 78 2n. 20 21.44 r;. 17 -2214 l 7 912400.5578 269.190 177.876 1.46 19.11 2.40 3. 50 4.2R 4.R5 
-2141 8 5 939273.6632 lB.282 4.414 1. 06 11.00 5.06 6.49 6. 82 6.91 -2214 7 3 912578.1552 f31.422 358.663 1. 61j 16.97 11.05 18 .. 05 l 8. 88 19.71 20. 7l 1.01 
-2139 6 " 939952.2637 63.134 350.133 0.22 11.07 20.eo 21..68 2?.56 6.97 -22\3 6 n 9\2932.4940 10.q4:1 7.138 0.61 17. 08 1.47 2. 90 4.33 6.94 
-2139 12 8 940130.4411 240.832 111.s;,.2 1.41 1a.q6 23.85 o. 94 1,:,69 2.43 3.52 s.oo -2212 11 6 913434.5624 201.021 169.630 0.12 18.46 3.92 4.77 5.45 
-2138 1r 2R 940484.5356 2?9.463 184.905 0.95 18. 78 2.14 3. R6 5.17 -2211 5 l 913611.1064 21.537 3 1H.612 0.11 17.66 11.n )<).76 6.43 
-2137 5 ,. 940661.5198 42.9{0 7.568 0.12 17.45 2.15 3.54 4.qz 6.64 -2210 4 21 913965.5808 11 .2R9 2. 33;, 1. 151 17.95 3.12 4. 12 4. 89 '>.66 6. 15 
-2135 4 2 941341.1596 354.493 155. 32l 1.01 10. 13 ta. 54 18.17 t9.00 20.50 5.95 -2210 10 15 914143.1688 184.678 1A4.980 0.94 18. 10· l 9. 02 20.12 s.02 
-2135 9 26 941517.6208 165.597 115.508 1.18 17. 72 4.32 5. 46 5.96 6. lR -2209 4 10 914320.2648 l .221 11.0":11 0.18 18.09 20.35 21. l1 21.86 6.01 
-2134 3 22 9416q5.i239 343.160 3.296 1. 25 18. 35 1q.45 20.09 20.12 7.1. 95 5.13 -2208 ' l 914645.5898 "3;:t;?:. 782 349. 70') o. 21 18.69 4.15 4.9~ 5. 38 
-2134 9 15 941872.7.903 154.933 183.473 1.34 17.58 20.19 2 t. 2-:\ 21 • .q9 22.53 B.57 6.32 -2207 8 13 915176.,2003 121.:,02 l 76. 566 1. 34 17.15 18. 11 19.15 19. Rl 20. 47 ?t. 51 6. 78 
-2132 l 30 942374.1551 291.414 348. 989 o. 11 16.98 118.591 19. 21 5.05 -220't • 12 <H6210.3401 61.993 1!1 .. 733 0.19 1 7 .19 22.30 2 3. 50 0.71 6.91 
-2131 1 14 942905.4817 93. l 98 176.433 1. 20 11.00 0.86 2. 12 2.10 3. 28 4.54 7.03 -2204 12 6 916387.3505 ?38.501 357.774 t. 53 18.90 21. 78 2?,:. 75 7. '3 • '>l n. 26 r.24 5. 00 
-2130 l 8 943083 .4655 272.273 5.245 1.04 19. 15 o. 33 l. 67 1. 93 ,. 1q ~.5, 4.,83 -2203 • l 916564.3823 51.312 l 19. 742 l. 78 17. 30 22.40 ?3. 48 0.37 1. 26 7.. 34 6.82 
-2130 7 4 9432'59.6550 82 .509 184.583 1 .oe 17 .02 s.o5 6. 40 6.17 7.05 -2202 5 22 9lf<l91R.5047 40.733 187. 9'>5 0.49 17.45 1 • R4 3.14 4.44 6.68 
-2128 5 14 943939-5291 34.196 172.337 0.10 17.63 7.51 3.94 5. 31 6. 53 -2200 3 31 91759R.,2762 352.443 175.809 1.?4 18. 23 19.87 ?:0.96 21. 'il 71. 10 2,. 19 5.92 
-2128 11 6 944116.2121 208.308 'l55,. 78A 1.09 18.48 19.96 21. '33 21.7'3 ?.:2.12 21.49 5. '4 l -2199 9 13 918129.,0974 152.524 3.792 1. 22 17.60 ( 17.?.3) 17.80 lA.98 6.26 

· -2127 5 3 944294.l 788 24.Bl 181.118 1.10 1 7 • 61j 18. 51 19. 3'i 20. 18 21.17 6.49 -:2M6 1 13 919163.4669 91.,990 357.984 1. 53 16.93 O.'il l. 53 7..12 3. ll 4.\1 1.0, 
-2127 10 27 944470.5112 l97.06'i 3.429 1.29 lR.24 1. 56 2. 68 3.31 3. 95 5.07 5.62 -219'> l 6 919'40.1937 7.69 .. 800 185.589 Q.94 19.12 19. 41 21. ()1 4.'n 
-2126 4 23 944648.5788 13.818 l 89. 789 0.18 17.90 3.90 4.72 '>.54 6.2;4 -2193 5 12 920196.3935 31 .916 352. 734 o.63 17 .153 23.28 O.li9 7..11 6. 55 
-2124 ' 1 945'327.1366 323.924 175. 755 1.12 lA.66 llR.OR)(Ul.521 19. R3 5.46 -2193 11 6 Q20374.3750 201'.20A 177.511 1.42 18.48 22.34 23.42 0.16 o. "10 1. 98 '5.45 
-2123 2 19 94568).5427 313.340 184.137 1. 20 18.88 I. 93 3. 08 3.62 4. 16 5. 23 -2192 10 26 920128.'5109 l95.8'i5 184.951 ().,q5. 18 .. 24 1.55 3. 26 4.97 5.6t1 
-2122 12 ,o 946'361.3981 262.970 169. 500 o. 18 19.19 ?3.84 0.62 1.40 4.83 -2191 4 21 920Q05.5815 11 .664 10.199 o. 31 17.97 3.R3 4.AO 5.77 6. 13 
-2121 6 25 946537.5586 73 .609 349.3013 0.09 16.99 4. 16 4.74 5. 31 7. 03 -2189 3 1, 921585.2839 322.8'58 357.490 1. 41 18. 67 19.68 20. 79 2 I .'>4 7-2. 29 23. '•0 s. ~9 
-2120 6 13 q46892 .. ll51 63.183 358. 007 1. 57 17.09 17.19 1 7. 9R 1 0. 76 19.74 6.94 -2189 8 25 9?1761.5475 13?. .563 176.189 1.20 17.24 2.45 3. '52 4.l3 4. 74 5. Al 6.68 
-2117 4 13 941926.-l't415 4.930 'l54. 494 o. i:,0 18.00 23.98 1.63 3. 213 6.09 -2188 2 1A 921939.3669 311 .960 5.329 o. 88 18. 86 21.68 23. 37 l. 05 5. t f3 
-2116 4 2 948280.5003 354.235 2.499 t. 39 18.21 0.90 2. 05 2.131 3.56 4. 72 5.87 -2188 8 13 922116.7.352 122. 115 184. 398 1. 20 17. lZ 18.89 20.01 20. 53 21.06 ?2.18 6. 81 
-2116 9 26 Q48457.6539 166.00A 183.333 1. 35 17.69 4.94 5. 9R I 6.641 6.21 -2186 6 24 922795".6140 72.447 170.869 0.24 17.14 5.11 6.07 6.94 
-2115 3 22 94863-4.57(15 343.'511 10.506 0.03 18.43 4. 13 4.50 1t. 86 'i.64 -2185 6 13 923149.6480 61.721 178.823 1. 62 17.22 4.81 s. 90 6.76 6.A8 
-2114 2 9 q,4895,9.4961 304.254 348. 595 0.06 18.90 2.29 2.74 3.20 5.14 -2185 12 1 923327.3731 238.918 5.576 1.00 lR.93 22~37 23.(}3 1.50 4.97 
-2113 l .,o 949314.1604 293.794 356.843 1. 39 19.02 ( 18.MI t9.2Q 20.30 i; .. 02 -2182 • 12 ()24183.5904 2.926 174.966 1. 11 18.16 3.'56 '4.16 5.16 5.56 6.00 
-2110 11 18 950701.6208 219.516 3'55.1qo t. 09 18. 57 4.34 5. 701 ( 6.101 5.,2 -2182 10 5 924360.2426 174. 773 355.927 1. 11 17 .ql 19. 14 20.49 20. 92 21. 36 27.. 71 5. q6 
-2109 5 14 9'; 0879.4796 34.525 180.242 1.84 17.57 O.Al 1.78 2.64 :I. 49 4.47 6.51 -2181 • l 924538.2649 352.824 183.658 1.2q HI. 19 19.42 20. 51 21. 14 21. 78 22.01 5.95 
-2108 10 26 951410.4112 197.342 11. 340 0.11 18.30 0.22 0.81 1. 39 s. '56 -2181 9 24 924714.4408 l63.58E_> 3.599 1.25 17.69 -23. 75 0.90 1.50 2. 1l ,. 26 6.17 
-2106 3 12 951912.4410 334.'528 175.106 1.01 18.57 23.70 1.25 1 • 39 l • 54 ,. 08 5.5'5 -2179 8 4 9253Q4.2121 113.072 348. 8 1H 0.14 16.99 19.57 20.23 20.90 6.eq 
-2106 q 6 952090., 0856 145.899 355.636 1.12 17.47 (17.071 11. 50 1 e. 78 6. 3q -2178 l 28 Q25571. 2058 291.670 177.265 1. 36 19.07 19.70 20.42 21. '>5 5.01 
-2105 8 26 952444.2772 1'4.880 3.479 1.22 17.29 19.69 20. 93 21.52 22. 12 23.36 6.59 -2177 l 18 92S925.5364 280.801 185.332 o.99 19. 14 t.95 3. '>6 4.91 
-2104 2 20 952621.5184 313.690 192.020 0.03 18.84 2.65 2.94 3.22 5. 27 -2177 1 14 926103 .0612 91.91H 5.626 0.86 16.99 ( lf). 591 li:i. 23 6.96 
-2103 12 ,o 953301.\319 2M.078 177. 324 1.39 ~9.14 (l8.121(1R.84I 19.96 4.A7 -2176 11 27 926605.3088 229.480 169.702 n.23 18.86 21.01 22.67 2l. 53 5.08 
-2102 6 24 953471.4313 73.864 35T.21Q 1.45 17.01 23.8?. o. 82 1. 55 2. 2A 3 •. 29 1.00 -2175 5 23 926781.6823 42.299 351.859 0.49 17.41 6.40 I 7.68) 6. 6 7 
-2102 12 19 953655.2069 251. 776 18.ft.. 752 0.98 19.05 l 9. 86 21.60 4.94 -2174 5 12 927136 .. 1944 32.101 0.,616 1.79 17.53 17.98 18.94 l 9. 78 7.0.62 21. SR 6.'>6 
-2101 6 14 953832.1464 63.791 '5.,8.49 o. 98 11.12 18.61 20.16 6 • q I -2171 3 12 928170.5840 333.462 356.847 1. 30 18. 55 2.96 4. 12 4. 79 5. 46 5. 52 
-2099 10 17 954688.3591 187.922 1 75. 369 1. 16 18. 15 22.14, 2:\.2q 23. 76 o. 23 1. 39 5. 75 -2170 3 l 928524.6604 322.626 4.738 0.99 18.15 4.69 I 6.44) 5., 1 
-2097 9 21 955397. 5479 166.291 191. 20 l 0.01 17.69 3.79 3.97 4.14 6.71 -2170 8 25 928701.5830 132.977 1R4.021 1.25 11.21 3.20 4.2Q 4. 87 5.45 6.53 6.71 
-2095 2 10 95'i899.S034 304.652 356.4tl 1.33 18.93 l. 12 2. 16 2. RO 3.4'5 4.48 5. 11 -2168 l 8 929203.4618 271.502 349.565 0.19 19.0"T 1.29 2.00 2.A8 -4.90 
-2095 8 ,5 956076.066Q ll4.502 175. 1 78 0.98 11.10 ( 16.671 18.40 6.A6 -2166 6 12 930089.0709 61.545 186.188 0.80 17.09 (16.781 Hl.":\5 7. 01 
-209't l 30 956254.1641 294.192 4.670 1.13 19.05 ( lB.57)119.011 20.'.2 4.q9 -2164 10 16 930945.5839 185.917 355. 857 1. 10 H.02 3.38 4.74 5.16 5. 57 5. 86 
-2094 7 25 956430.2637 103.704 183.239 1.11 16.98 19.50 20. 63 21. 30 21.96 23.09 1.01 -2163 4 12 93ll.23.5747 3.288 182.857 1. 42 IA. 11 2.91 3. 95 4.67 5.40 6.04 
-2092 6 4 957110.1506 55 .035 170. 564 0.41 17.24 17.R3 1"8.94 20.05 6. 89 -2162 9 24 931654.3030 163 .. 827 11.509 0.01 17.75 21.61 22.09 22.se 6.09 
-2091 11 17 957641.2371 219.520 3.447 1. 29 18.69 19.01 20. 13 20. 76 71.1q 2:,.50 '5.20 -2161 8 16 q:11979.5525 123.864 348.436 0.06 17 • 02 3.92 4.38 4. 83 6.85 
-2090 5 l4 Q578l9.1345 34.586 187.968 0.47 17.45 \8.22 19.51 6.68 -2160 2 9 q32\56.5237 30?.493 176.855 1. 30 19.02 1 .47 2. 63 3.30 3. 96 5.06 
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126 Part II: Lunar Edipses -2088 - -1953 127 

CV c• en JON l p PM TR TP8 TT8 TH TTE TPE TS CV CH CD JON l p PMA TR TP8 TTB TM TTE TPE TS 
1 

-2088 • 16 958675.4267 156.894 355.416 1. 07 11.55 23.59 0.94 1 .zq 1.63 2.g9 6.30 -2022 3 14 982595 .493q 337 .llB 2.575 t.46 18. 50 0.54 1. 56 2. 31 3.06 4. 1)8 5.58 'I 
-2087 3 12 958852.1910 334 .657 182.954 1.40 18.47 18. 5'5 19.26 19. g7 21.01 5.66 -2022 9 7 982771•'5713 146.'Hl 181.537 1.60 17.42 2.ao J. 1\2 4.63 5.45 6.46 6.50 
-2087 9 6 959029.'>955 145.785 3.149 1.21 17.38 3.32 4. 52 _s.18 5.81 6.50 -2021 8 27 98 3126. l 082 136.299 189. 733 o. 35 17.30 17. 19 18.4' 6.61 
-2084 1 1D 959886 .. 'i-709 274.109 177.143 1. 35 19.17 0.34 1. 48 2.10 2.88 4.01 4.86 -2019 1 10 983628.3274 275.169 355.299 1. 03 19.11 21.05 22. 54 22. 76 ?2.qa I'). 47 4. 88 
-2084 12 30 960240.5382 262.855 184.613 1. 00 19.12 1.99 3. 66 3. 74 3.81 4.89 -2018 6 26 984160.2430 76.219 184.44B 1.06 17.00 19.14 20. 57 20.90 21'. 23 22.66 1.01 
--2083 6 ,. 960417 .4656 74.274 5.059 lo 10 . l 7. 05 0.65 l. 87 2.26 2.65 3. 87 6.cn -2018 12 20 984337.2760 253.425 11.258 n. 13 19.12 20.80 21.45 22. lfJ 4.81 
-2080 • 23 961451.0373 15.070 o.na ,.10 11.18 (l"i.8CJ1(16.7"7\ 17.86 6.lo -2015 4 2' qs51cn.4342 16.650 \ 79. 7&9 1.85 17.86 23.65 o.t.n 1 .44- ~-26 ~.24 6.30 
-2080 10 17 96162A.3880 lRB.328 183.194 1. 37 18.13 22 .63 23. 67 o. 34 l. 02 2.0'5 5.78 -2014 • 14 q85'i48 .1420 6.612 188.473 O.'i8 17.91 lR.23 19.'50 6. 2'5 
--2079 • 12 961805.1494 4.455 8.891 o. 32 10.00 18.36 19.44 6.08 -2012 " 17 986404".0821 127.171 354.1. 76 o.97 17.19 {17.00) 18 0 54 6.66 
-2077 • 16 962661.:n20 125.260 174.690 O .. CJO 17.19 22.32 23.99 l.t\7 6.76 -2010 7 27 987113.?671 106.367 10. 0<n 0.08 17.02 23.11 23. 65 o. 19 6.89 
-2076 2 11 962839.5058 305.032 4.276 1. 19 18.96 1.06 2. 22 'lo 74 3.27 4.42 5.08 -2009 12 11 987615.2374 244.049 1750404 1.16 1q.02 19.18 20.33 _20 0Rl ?1. 28 22.43 4.95 
-2076 8 5 96301'5.5811 114.401 182o696 1. 41 17.04 3.06 4o 15 4.88 5. 61 6.69 6. '93 -2008 6 5 987792. lO'H '56.565 357.05'9 1. 31 17. 16 11.11 18. 43 lQ.61 6.88 
-2075 7 >5 963110.0941 101.915 1<n.13s o .. \3 lbo95 17.ll 11. 1b 1.03 -2007 5 25 988146.2815 46.011 5.364 o.qs 17.35 20ol'9 21 .. 84 21.4'9 6 • .,, 
-2074 6 15 96 3(>9">. 46.56 65.483 16'9. 735_ 0.2a 11 .• 20 1.57 2o50 3.43· 6.91 -2005 4 5 988826.1523 357.83'9 353.230 0.83 18. 06 1 A.63 20.0'9 6004 
--2074 12 9 963872.3119 241.'900 355.722 1. 09 18.94 20.86 22. 23 ?.2.61 23.00 o.·:n 4.98 -2005 • ,. '989002066311 169.063 173.532 a. 10 17.79 5.54 ( 7.06) 60 12 
-2073 6 5 964050 .0740 55.337 178.476 1. 62. 17.19 (16.9()) 17.81 18.81 6.93 -2003 3 14 969535.1'978 337.215 10.102 0.00 IA.48 18.75 l '9. 31) Pl.85 5.60 
-2073 11 29 964226.602'9 230.734 3.465 1.,29 18.76 3.11 4.AB ( 50 51 I 5.13 -2003 ,9 <I... 989711 .4612 147.240 189.444 0.40 17.40 0.1a 1. 88 2. '97 6. 50 
-2072 5 24 %4404.4121 44.958 up.ot.3 0.62 17.36 23.49 0.'94 2.38 6.76 -2001 7 18 990391.2829 97.353 175.406 1. 09 11.00 20.22 21. 53 21. 92 'J2o30 23.61 7. 01 
-2072 II 17 96458lol5q5 21q.9J7 llo352 o. 11 18. 7'i- 18. 79 1'9.38 5.1"3 -2000 7 7 9qQ745.5272 86.718 183.675 1. 19 16.99 l.R6 3. 12 3.69 4.25 '5.51 7.06 
-2069 3 ,.. 965431.5042 345.231 182.222 1. 52 18.40 1 .OA 2.oe 2.85 3o 62 4.62 5. 74 -1998 5 16 '9q1424.l901 31.21q 110.112 0.22 17.49 18.98 ,.19086 20.74 6.64 
-2068 3 12 ,65792.1811 335.038 190.794 o. 22 lf:1.44 18.,'92 1'9.74 -5. 70 -l '998 11 10 991602.1734 212.664 355.062 0.99 18.57 l 9. 38 21. 06 5. 32 
-2067 I 31 961'>117.4432 295.908 .]680 740 0.05 19.11 1.10 1. 51 1.92 4.97 -1997 1D 30 qQ1956.7.4~7 201 .252 2.3% I. 39 18. 3q 19.16 20. 31 21. 06 21 • 81 22.CJ6 5.50 
-2066 7 16 966648.0727 ~-990 355. 776 1.22 16.95 ( 16. ff7 ) l 7 .42 18. 53 6.98 -1996 4 24 99213:1.4581 17.051 lB7o621 o. 71 17.84 0.53 l. 91 3.29 6.33 
-2063 5 15 96 7682. 2 573 36.097 351-765 o.4o 17.44 20025 ?t.47 22.68 6.63 -1996 10 '" qQ2310 .2 162 18'9 .14q 9 .. 'iOl 0.16 lR.22 \9.34 20.14 ?.0.95 5.66 
-2063 11 8 967859.1084 210 .381 175.374 1. 16 18.5A f t 7 • 79 l ( t A• 26) 19.42 5 •. 14 -1994 8 28 99298904269 B!\.059 3')3.775 0.91 17.25 23.76 1. 7.7 2.78 6060 
--2062 5 4 968016.3 004 25.453 359. 799 1.79 l 7. 65 20.31 21.40 22.29 21.1q 0.?,6 6043 -1993 • 18 9q3344.1129 127.596 1.976 l • 57 17 • .?.2 l 7 .62 lA.40 19.37 6.63 
-2061 4 23 968390.4291 14.A78 8.009 0.48 11.,n 23.88 1. 17 2.45 6.21 -1992 8 7 9936qA.6855 )17.088 10.331 o. 16 17.04 6.50 I 7.26) 6.86 
-2061 10, 18 IJF.8568.2564 l88.5A6 191.061 0.02 18.13 20.ao 21.05 21. 'H t;. 78 -1991 12 22 9<J4200.6051 255.221 175.3}9 l. 1 '> 19. 10 3.CJ4 5. 101 f 5.56) 4.88 
-2059 3 ' 969070.1814 326'.119 355o369 1.11 lA.60 18. 62 19. 11 19.59 20. 73 5.48 -1990 6 16 CJ94377o3724 66.985 356.161 1.16 17.07 22.36 21.66 0.1a 0.10 2.00 6.q6 
~2059 8 27 q6q246.6S63 13t.oqs \74.ZP.8 o.R3 ll.29 5o89 \ 1.,;,u 606-5 -1990 12 II qQ4S55.2441 7.44.449 Hn.220 1. 36 18.99 19.13 'ZJ.18 2 o. 1\'5 21. 52 n .. 51 4.,qa 
-20'57 8 5 969955.4278 114.628 1 ()Q. 600 0.21 11.01 0.26 l. 09 l. Ql 6oq5 -1989 6 • 994731.o:;6'57 56.441 4.470 l. 10 11.24 2.96 4.27 4.68 5.10 6. 41 6. 82 
-2055 6 15 9711615.374'. 65.768 117.646 1. 48 17.14 22.39 23.43 n.20 0.97 2.01 6.96 -1987 4 15 995411.4653 8.317 1'52. 39;\ 0.10 17.95 O.A6 ?.23 3.61 6. 16 
-2054 6 5 'H0989o68q8 55.342 186.175 o. 77 17.28 6.06 7.A31 6083 -l9A6 4 5 '9Q5766.10'51 15A 0 184 ' 1.094 lo 70 18.08 (l7o3AI lA.22 ) 9. 20 6.02 
..."2054 11 29 97116605360 211.041 11.365 0.11 18. 80 3.21 3.AO 4.40 5.08 -l'~A6 9 28 99'5942.lMA 169.0'54 181.161 1. 66 17.83 19.54 .:W.54 21. 37 22.~o 21.20 6.08 
•2052 4 1l Q7l66A 012"4 6 -014 172. 766 o. 64 18.02 21.38 22.ao 0.22 6.12 -1985 3 25 996120.4883 347.763 9.634 o. 20 18.35 1.4q 2. 35 l 0 2? '5. 73 
-2052 10 • 97184i>.1173 179.083 355.143 1. 02 lA.02 I 17 0 941 l R. 12 }Q.63 '5. 85 -1983 8 25 9Q7003.5954 107 .q94 1 74.804 o.q9 17.04 3o73 5. 31'1 6.95 
-20'51 9 27 972200.2442 167.816 2.,178 1. 35 17.82 18.93 'JO. 09 20.f!l 21.53 22.10 6006 -1982 2 17 q97190. 3845 286.729 2.857 1.41 19.ll 220 l 7 23. 72 23.93 0.64 l. 68 4.90 
-2050 3 24 972377.5076 345.609 190. 092 o. 33 18."H l .f:13 2.fl3 l. R? 5. 78 -1980 6 22 qQ8036 .. 4816 47.607 16,q.236 flo 08 17 .42 2.40 ?."95 3.50 6.71 
-2050 9 16 '972554.2198 156.451 Q.928 Oo08 17.66 lQ.47 20.06 20.•l 6.22 -1980 12 18 9()A214.5282 223. fl75 355.076 O.q9 lA.6'5 2.20 3. 88 5.24 
-2048 2 I 973057.1230 295.966 176.506' 1.23 19.02 (11.71)(18.3:?I l 9. 5~ 5.06 -1979 6 12 998391.05:?8 37.462 178.023 1. 58 17.42 ( 16.441(17.221 18.20 6". 73 
-2048 7 26 9n23-:J.4038 tO"i.642 35'5.168 1. 13 16.94 23.15 0.34 o.77 1.21 2.40 6.97 -1979 t2 7 qQ8568.59l3 212.448 2.375 1 .. 39 18.49 3,.37 4. 52 ,,_ 27 5.40 
-2047 I 20 973411. l 782 284.838 184.090 1. 10 lCJ.08 (18.95) 1'9.37 20. 7'5 4o98 \ 

998922.5616 200.927 o. 17 IB. "33 3.59 4.42 5. 24 '5. 55 -1978 11 26 q.467 
-2047 7 ,. 973588.1101 9'>.404 1.608 1. 33 16.98 11.01 17.65 18.30 19. 34 6.95 I -1976 4 11 9qq4z5.330e 33~.761 174.240 ·o. 04 lB.·H 21.35 2 2. 98 n.60 5.64 
-2045 5 27 974267.5290 46 .466 150.860 0.24 17032 3.08 4.04 5.00 6. 7'5 -1975 3 31 909719.3800 327.904 182.078 1. 46 113.63 21.84. 22. 97 23.17 o. 57 1. 70 5.4A 
-2045 11 1• 974444.4866 221 .. 615 175.406 l. 16 18. 69 1.24 2. 3q 2. A7 1. l4 4.49 5.24 -1975 • ·24 999956.4601 138.471 1.607 1.63 11.20 0.20 1. 16 1. 95 ?.75 "· 71 6.57 
-2044 5 15 974621.5677 35.814 358.881 1. 63 17.51 2.83 3.91 4.78 lj.65 6.56 -1974 3 20 1000133.4509 311.006 UJ9.911 0.13 lA.78 0.59 1.::n 2. 03 5. l2 
-2044 li 8 cr7479q. l 315 210.H6 \83.205 1.16 \8.55 ( 1~.241 , a,.q\ 1q.q5 'i ... 3? -\912 7 24 1oooqsq.b4cn T1o'i-3) 355.3?\'7 1.01 lb.9B s.01 b.&b bo82 t,.,qq l.03 
-2043 . 10 2• '975153 • 6166 199.,782 1q1.010 0.01 1~-26 5.55 ( 5.73) 5.66 -1971 I 18 1001167.6114 25'5 .605 183.174 1. 36 1q.07 3.87 4. 91 I '5o59J 4.91 
-2041 3 15 975655.5101 336. 751 354-723 1. 07 18.49 1.46 2.73 3.05 3. 37 4.64 5.60 -1969 11 16 1002200. 3447 1'91.3.38 1 73.356 0.68 18.23 21.q9 23o4A o.q7 5.6q 
-7040 3 3 976010.1670 326.489 3.236 1. 35 18. 62 18.64 19. 32 20.39 5.46 -1968 5 12 1002378.4105 f:1.640 0.293 1. 83 17 _q5 22.97 23. 95 a.so l. 66 2o64 6.14 
-2040 8 26 976186.2364 136.031 lAl.857 1. 55 17. 31 18.15 l '9. 78 20.58 ? t. 38 n.4t 6.61 -1968 11 5 1002554.6240 180.179 181.090 1. 61' 17 .95 4.18 5. l B ( 6.,01 I 5.96 
-2038 1 1 976866.1018 86.509 168.204 a. 03 l 7. 02 17.39 1 7 • 72 lA.04 1.02 -1967 10 ,. 10n29oq., 1501 16q.J46 189.067 o.46 17.82 18.04 1 q.,zo 20.36 6-.0FI 
-2031 6 >.7 971220.67'i-5 16.244 11b. 847 1.34 11.11 5.61 6. 70 I 7.'19l 6098 -1965 3 11 100~411.3010 307.841 354.254 o. 87 18.87 20.38 21. q9 ?"3.'59 5. 18 
-2037 12 20 977397.3274 253 .OA6 3_3q9 1.31 19.07 21.05 22 .. 14 22. 7q 23.43 n.s2 4.86 -196'i- 8 24 1003943.1041 107.905 182.299 1. 43 11.02 17.4'5 18 .. 23 I'l.36 6.96 • -2034 4 2• 978253.6119 16o'i-31 111.901 a.so 17.93 4o56 5. A4 ,,_ 21 -1961 > 17 1004120. 3613 286.5q6 10.6q0 o. 23 19.14 22.43 23-26 a. to 4.87 
-2034 10 19 978431.4681 190.24q 355.09·0 1.00 18.11 0.73 2. ll 2.40 2. '50 4 00R s. 76 -1963 8 13 1004297. l 189 96.988 190.037 0.01 16.93 17ol9 17- 72 18. 24 7.08 
-2033 4 14 q7860A. l 287 6.208 180.646 1. 78 17.94 1a.02 1 A. 86 lt).81 6.21 -1961 6 23 1004976 • 3586 47.819 177.117 1 .. 43 17.36 22.09 23ol0 23.n 0.54 t.55 6078 
-2033 10 • q79785.5764 178,.920 2.544 1. 37 17092 2. 9,. 4. 09 4.83 5.56 5.95 -1960 • 12 1005l31.0812 37.882 185.8~6 o.99 17040 (17.01) u~.56 6.76 
-2032 • 27 97913t).'5476 ,167.495 9.730 o. 12 17.76 3.27 3.q6 4.66 6 .. 11 -1958 4 23 1006010.6223 349.294 173.461 o. 70 18.37 4.34 I !). 86) 5. 75 
-2030 2 11 979642.4381 306. 780 1760065 1. 16 18.96 23.47 0.74 1.25 l. 76 3.04 '5. 1 3 -1958 10 16 1006187.1389 160.043 353.243 0.83 17.68 1 8.41 19. 87 6.16 
-2029 1 31 9799q6.4888 295.720 183.713 1. 16 19005 0.52 1~ 82 2. 36 2.89 4.19 s.02 -1957 4 12 1006364.6612 338 .496 181.355 lo 59 18.53 4.63 5.13) ( 6058, 5. SR 
-2029 7 27 980173.4395 10!'..063 2.c,90 1. 42 16.97 23.80 O. Bl 1. 51 2. 22 3.23 6.93 -1956 • 24 1006896,.3423 138.743 9.482 0.29 17.35 22.01 23000 23.q9 6. 52 
-2026 11 20 981384.'5043 222.011 1A3.231 1. 36 !8.67 1.46 2. 5 l 3. IA 3. A"i 4.89 '5.26 -19'54 1 12 1007371. 3368 277.379 175.027 1. 11 19.17 21.36 22.56 22.% 23.35 o.56 4.88 
-2023 9 17 98241703291 l'i8.010 173.693 o. 7~ 17.66 ll~4-4 22.q9 0,.53 6.~• -1qs3 6 2T 1001qo2_0 l '>55 17 .33~ 2oe4q \.38 17.0l n.01 18. 11) lA-.83 \q.c,'5 20.64 6.qq 
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128 Part II: Lunar Eclipses -1952 - -1817 129 I 

CY CH CD JON L p PMA TR TPB TTR T< TTE TPF TS CY c• CD JON L • PHA TR "" TTB TH TTE TPE TS 

-1952 6 16 1008256.6803 ,67.012 ll.529 0.06 17.16 6.87 I 7.33) 6.88 
-1951 5 7 100 8582. 0927 29.166 350.6•H 0.43 17.52 117.46} 18.Sq 

-1885 10 22 1032856.2598 193.860 0.798 1. "14 18. 25 10.54 20.50 21. 32 72.15 23.11 15.61 

-1949 10 10 1009467.5493 180.482 
6.57 -1882 8 20 1033889.1206 130.615 352.142 11.22 

188.,990 o.48 17.94 2.93 't. l l 5.28 
0.47 17.97 19. 27 6.65 

-1947 2 23 1009969.6162 
5.,96 -1881 o.4, 

318.576 151.756 o. 79 18.76 4.02 ( 5. 56 I 
2 14 103406 7 • 3 548 310.,467 181.839 1. 57 18.88 21.35 22. 35 23.15 i':3.94 5.23 

-1947 B 1• 1010147.2306 129.509 173.806 
5.30 -1881 B 9 1034243.3959 119.,At0 0.,252 1.a2 17.07 22.61 23. 60 o.45 t. 31 2.30 

o. 80 17.26 19.03 20.58 22.B 
6.,81 

-1946 B 8 1010501.4028 H.8.599 
6.68 -1878 12 2 1035454.4480 236.247 

181. 738 l. 52 11 .. oq 22.67 23. 78 O.hO t. 42 ?. 52 h. A7 
181.110 l .. 68 18.89 0.02 1.00 1 .. 82 2.64 3.62 5.07 

-1q45 7' 28 101 0855. 4 096 107.603 189.386 
-1877 5 2• 1035632.1575 50.228 4.414 1.01 17.27 18. '32 

o. 18 16.98 23 .. 80 0.66 l. 51 1.01 
18. 87 19. 22 20. 64 6.78 

-.1q44 12 12 1011358.2266 246.2'17 355.009 0.97 19.00 20.56 22.?4 
-1875 10 2 1036488 .. 5632 173.410 172.76B 0.60 17.B8 3.27 4.67 6. ff3 

4_q3 
-1943 6 7 1011514 .. 6708 58.302 176.260 1. 30 17.31 s.64 6. 71 ( 7. 331 

-1874 3 27 1036665.3589 350.613 359., 652 1.83 18. 25 21 .65 22. 60 23.44 n.28 1.23 5. 8':i 

-1943 12 1 1011712.2688 2'34.844 2.2q1 
6.83 -1874 q 21 1036842.6502 162 .14J 180.247 1. 77 17. 66 4.63 5.71 I 6.591 6.?6 

1.41 1e.qo 1q.5q 20.11 21.50 22. 26 23.41 5.02 
-1942 ,5 27 1011889.3q46 413.29? l1J4.,q57 1. 12 17.34 22.96 o. 1 5 o. 5't o.q9 2. 1 q 6.81 

-1873 q 10 t037lg6.6351 150,.838 187.555 0.51 17.45 4.71 6.06 6.47 

-1942 11 20 1012066.2497 223.342 9.41q o • .1q 18.77 20.09 20. <J"t ?I.AO 5.13 
-1871 1 ?.5 1037699.5638 2'?0.442 154.241 0.83 1q. 04 2. 74 4.36 4.,cn 

-1940 q 30 101274'i.5051 17l.ll8 .353., tol o. Fil 17., 75 1.79 ~-24 4.68 
-1870 1 14 1-03805"3.5846 27<}.221 l.688 1. 52 19.12 2.,85 3.97 4. 79 4.87 

6.oq 
-1939 q ,. 1013100.1660 160 .448 1.01q 1.71 17. 70 18. {3 l 8.<J5 19.76 20~ 72 6.14 

-1870 7 10 1038230.6560 qo .226 lel.690 1. 62 17.01 5 .. 04 6.00 6.80 1.,05 

-1938 9 9 1013454.6808 149.,677 9., 194 o:. 33 17.42 6.09 ( 7.14J 6.~4 
-1869 1 3 1018407.6122 261.937 9.085 o. 26 19-15 4.41 5.40) 4.82 

-1936 7 18 10141.33.2165 98.502 353. 830 o. 75 16.94 18. 78 20.1'i i'[.,q3 1.00 
-186q 6 2• 103851'\5. 2554 79 .. (J83 190. 326 0.11 16.% 20. 32 21. 10 21.87 1.11 

-1in5 1 12 1014311.3267 277 • T64 182.964 1.41 tQ. 13 20.05 21. 89 22.60 ;?3.31 o. 35 4.,q2 
-1867 5 B 1039264.0253 30.674 177.072 1.32 17.53 ( 15.761(16.46) 17.64 6.60 

-1q35 7 7 10144fl7.4536 87.862 2.082 1.51 16.<J6 0.11 l. 16 1. 95 2.14 3.78 
-1867 11 2 1039441.6313 205.072 0.802 l. 74 18.33 4.48 5.,44 ( 6.261 'i .. 54 

-1913 5 18 10151:67.3997 1q.,592 
7. 01 -1866 4 27 103961fJ.2llO 20.157 185.418 

,4q. 79} 0.29 17.41 23.94 o. 89 1 • B3 
0.94 11.11 18.36 20.01 21. 65 6.43 

-1932 10 30 1015698.3479 202.568 
6.,6R -1864 8 30 1040474.4386 141.469 351.756 0.41 17.30 

l 81.051 1. 69 18.39 21.64 22. 63 23.45 o.2q 1. 27 c;.,53 
0.40 l. 61 2.83 6.57 

-1931 4 26 1015876.3367 l<J.093 7.134 0.61 17.78 21.55 22.98 0.42 
-1863 2 25 1040652.6849 32l.2ll 181.340 l. 65 18.82 5.27 6. 27) ( 7.,091 'i.30 

-l92q B 31 l0167J2.'i538 140. 383 173.415 
6.30 -1863 8 20 1040828.7257 130.604 3i:;q.911 1.83 17. ll 6.52 7. SU I 

0.73 17.36 2.84 4. 3't "5. A4 6. 'it\ 
0 •. 361 6 .. 76 

-1928 2 " 1n16qoq.,3q16 318. 745 l.5A7 1. 62 JA.76 22.?6 23.24 0.04 o. 85 l. A2 
-1862 8 9 1041183.2976 120.092 8.166 0.61 17. 12 20.68 21. 98 23. 28 6. 7"> 

-1928 B 1• 1017086.7031 129.377 
5. 30 -1861 12 24 104l685.,lt355 258.,469 171.216 0.68 19.14 

vu.221 1. 61 17. 18 5. 85 I 6. 9411 1. n, 0.05 1. 52 2.q9 4. 85 

-1927 8 B 1017440. 7027 118.303 
6.77 -1860 • 19 1041863.1851 71. 11q 355.131 1.04 11.02 10.00 19. 41 

188. 785 0.29 17.04 6.,61 I 7.661 6.,92 
1 9.6FI lq.qb 21.16 1.00 

-1q26 12 24 101794,.5721 257.387 354.,9.'H 0.,96 19.03 3.10 41- 78 4. gl 
-185'1 6 8 1042217.4315 60.617 3.531 1.22 17 •. 17 23. 63 o.a1 l. 47 ?.,07 3.30 6.87 

-1q2i; 12 13 1018297.6066 246.005 2.238 1. 42 18.% 3.64 4. 78 I 5. 551 
-1859 12 2 1042394.4200 23.S .. 5% t8a.•nn 0.48 lFl.,86 23.86 1.04 2.n 5.09 

-1921i- 6 7 10l8474.708R 58. 717 
lt.97 -1857 4 18 1042896.1205 11.333 350.184 0.23 11.02 18.02 tfl. 92 6-27 

184.099 l.25 17.28 6.47 7. 551 I 8.l~) 6.86 
-1q24 12 1 101 M5t.,596l 234.',35 9.405 O. l 9 1A.8'i 4.36 I '5.?21 

-1856 4 7 1043250.6752 1.118 358.891 1.71 18.13 5.34 6. 291 ( 1. 12' 5 .. 97 

-1922 4 17 l0l'H54.181B 10 • 187 171.003 
'>.,06 -1855 3 27 1043605.1.838 351.,014 7.492 0.73 18.27 22.53 23. Q2 l. 31 '5. 82 

o.41 11.q1 18.26 l q. 1t8 20.10 6. 21 
-1921 4 6 \019508-2177 359.479 179.780 1. 79 18.08 18.15 ' 19. 22 20.11 21.00 2?.08 6.05 

-1853 7 31 1044461.2790 11 l .083 l 72. 601 0.73 11.07 20.39 21.79 2,. lR 6.,89 

-1q21 10 l l0lq685.5285 171.531 0.940 1. 73 11.18 l. 91 2. 87 3. 69 4.51 5.46 6.07 
-1851 1 10 104'il70.5627 90.510 10q.,59n o. 28 16.96 3.,45 4.41 5.41 7.09 

....::1920 3 25 1019862.3453 348.815 187.917 0.50 18.26 21.65 2;,.,qi; 0.25 i;. 86 
-1850 11 23 1045672.3756 7.27.156 1'52. 976 0. 79 18.72 22.AO 0.73 l. t-,6 5 .. 16 

-ICH8 7 30 10?:0718.,5120 109.1"30 ~53.198 o. 65 16.q5 1.93 3 •'•l 4. A9 
-1849 5 19 1045B4q.2q2q 41,.044 176-139 1. 16 17.43 20.4"3 21. 73 22. 2'i 22.11 0.01 I;. 69 

-1916 7 7 1021427.3104 BA.too 
6.97 -1848 • 7 1046203. 4915 30.553 184.5 27 

9.988 o. 31 17.00 21.41 ?2.40 ?.3. 3fl 
1. 10 17.62 1.24 2. 56 2.96 3.,36 4. f.8 6.52 

-19lt; l l 21 1021929.3917 221t.955 l 7"3., 343 
6.97 -1848 11 1 1046:\81 .4294 205.,251 8.669 o. 38 18.43 0.14 

0.69 18.17 23.15 0.64 2. 1 "':\ 5.17 
t.n 2.41 5.,45 

-1914 5 1B 1022107.3025 39. 865 357.698 1.49 l 7 .47. 20.63 21.67 ?.2.44 2":I. 22 I'). 26 
-1846 3 18 1046R83. 3 84 7 342.169 l 72.1 ~9 0.67 U!.45 22.7'i o. to 1. 46 '>. 70 

-1913 • 8 1022461.6134 29.473 
6.66 -1845 8 31 1047414.0611 14\.479 359.440 1. 77 17.42 

6.246 o. 76 17 .. 65 4.14 5.7l 6.43 
( 16.411117.26) l 8. 25 6.43 

-1913 10 31 1022638.2932 202 .eg1 188.943 0.49 lA.37 20.85 22.03 21.7,l 
-1844 2 25 1047592.3649 321.281 189 .. 104 0.28 18.70 22.25 23.27 0.29 5.,41 

-1911 ' 16 1023140.2276 339.,853 352.503 
5.54 -1844 8 20 1047768.6386 1"30.,904 1.110 o. 68 17.16 4.79 

o. 5g 18.18 18.,q6 2 o. 'lJ 21. 71 'i. 71 
6. 15 6. 70 

-1909 2 23 1023849.,3q74 319.126 9.443 0.42 18.79 22.96 0.01 
-1842 6 30 104844A.,4816 81.602 354.341 0.91 16.95 1.16 2.11 4. 38 7.04 

l.lR s. 28 
-1907 6 2B 1024705.299A 79.256 174.618 1.05 17.04 20.82 ,?.2. 14 ;:,:2.,,0 22.67 23.,q9 

-1842 12 24 1048625. l 764 258.589 181.035 1.10 19. 11 1q. 17 19.,qq 20.96 4.,90 

-1906 
1.03 1046802. 7055 • 1B 1025060 .. 0202 69.180 l83. 239 1. 38 17. 02 (l'i.601(16.291 17. 31 

-1841 6 20 71.041 2.665 1.37 17. 07 6.15 7. 301 ( A.04) 6.,95 
1.01 

-1904 4 27 1025739.4509 20 .589 170.882 0.24 17.81 1.-06 2 • ffl 3.00 
-1839 4 28 104Cj481.4143 21.754 349.329 0.10 17.69 0.56 1.16 l. 76 6.40 

..:1904 10 21 1025916.2452 1q3.,467 
6. 32 -1839 10 2, 104q6:5q. 257 2 195.706 20.03 

352.954 o. 7q lA.22 19. 66 21 .• 0.8 7. 2. 'i l 
172.648 o. 57 18.32 21.41 22.1q 5.60 

-1903 4 16 102609~.4860 q.q13 178.886 
5.63 -1838 10 12 lO'iOOl1.3101 184.311 179.959 l. !31 18 .. 09 20.55 21-6"3 

1. 63 17.97 0.10 1.78 7..65" ,.s,. 4.60 6.16 
2 2. 51 2"3.39 .0.47 5.83 

-1907. 4 6 102644 7 .632~ 31,q.,JOA 187.105 0.64 lR.17 4.51 5.,9'j 
-1831 10 l 1050367.2933 172 .A87 187. 148 0.58 17.87 ?0.':i2 2 l.,ql 23.Jllj 6.05 

'i. 96 
-1902 9 30 1!"126625.3679 1 71. 761 8.808 0.38 17.87 2?.58 23. 71 O.R3 6.00 

-1835 2 15 1050870.1929 31'-.107 353.414 o. 69 18. 79 lQ.,41 20.92 'i.26 

-1900 2 14 1027127.3838 310.115 173.947 0.94 l6.93 22.43 ?3.96 1.49 s;. 19 
-1835 B 11 1051046.6162 121.831 172.076 0.65 17. 14 4.52 5. 85 6.Al 

-1899 7 2• 1027658.0733 109.093 0.110 •t. 73 17 .04 (16.741 17 • 5q 1 a. 59 6.,86 
-1834 2 4 10"il224.2113 301.028 0.,993 t.65 18.96 19.73 20.59 ?\.68 5.07 

-1898 1 23 1027836.4113 288.863 190.417 0.01 19.06 23.89 0.42 0.% 5.00 
-1834 1 " 1051401.3105 111.500 180.-423 1.82 17.04 20.65 21 .. 60 22.43 23.26 0.21 6.Q3 

-1898 7 19 l02A01?..6306 98.705 -1833 l 24 1051578.2726 zaq.9p; 19.98' 
q.,? 88 o. 43 16 .. 97 4.91 •• 04 6.98 

s.601 o. 36 1 q •• 10 2 l. 11 22.25 4. Ql 

-1896 5 2• 1028692.5979 50.2sc;i 356.832 1. 34 17.30 3.,79 4. 89 5. 5!l 6. 26 
-1831 5 30 1052434.5590 51.424 l 75. 1 93 0.99 17.35 2.94 4 .. 68 6.41 6.77 

-1896 11 21 1028869.0843 225.020 
6.77 -1831 11 23 1052612.36q5 221.1>44 0.806 

181.119 1. 68 18.78 (17.1"3)117.'?51 18. <}3 
1. 74 18.76 22.18 ,.z3,. 15 7.3.,(;!7 o.no l. 77 5.13 

-1893 3 2B 102qn5.5294 350.390 
5. 16 -1828 q 21 1053645.0905 163.415 351. l 85 17. 7't 

351., 192 0.48 18. 25 2.40 3,66 4.91 5. 8" 
o. 32 117.321 18.40 6. 13 

-1893 q ·21 1029CJQ3.2250 162.329 172.933 0.64 17. 75 19.08 20.'H 21. C!4 
-1827 3 18 10'i3R23.3190 342.498 180.06J; 1. 86 ta. 39 20.58 21. 56 22.41 23.27 o.;,5 '5. 74 

-1892 9 q 1030257.3314 151.142 
6. 16 -1827 9 10 1053999.4008 152.436 "359.131 1.12 17.50 22.11 23. 76 

180.516 1 .. 73 17.53 20.94 22.02 22.90 23.77 o. 85 
0.,59 1.43 7. 42 6.35 

-1891 B 2• 1030611.3198 l3Cj.908 
6.,39 -1826 3 8 10'i4177 • 663q 33t.944 

187.901 0.44 17.33 21.19 2?.47 23.74 
188.471 0.39 113.61 5.31 I 6.481 5.50 

-1889 1 14 1031114.2413 279.488 
6.,60 -1823 1 4 1055210.5320 2M.697 180.891 19. 16 

354.555 0.89 19. 10 ?.O. 68 
1.73 1.82 2. 79 3.62 4.45 4.87 

-1889 7 10 1031290.6227 
27..33 4.90 -1823 12 24 1055565.1599 258.963 

89.,i:\OO 173.887 0.93 17.04 4.59 6.12 7. 01 
188.870 o. 50 19.08 118.661 1q.R6 4.9:\ 

-1888 l 3 1031468.2654 768.204 1.945 1.47 1q.14 19.28 20.41 ? 1. 7.1 22.01 23. 1' 
-1821 11 4 10562,4.6083. 206.901 172.647 o. ':i7 113.45 4.48 I 5.861 5.47 

-1888 • 28 1031645.3387 79.673 182.451 
4.63 -1820 ,4 28 1056421.2993 22.016 357.233 I.45 17.70 20.54 21 .. 54 

1. 51 11.01 21.48 22.47 23.22 23.98 
22.21 23 .. 00 o .. 01 6.40 

-1888 12 22 1031822. 2784 
0.96 1.01 -1820 10 23 1056598.,6469 

256.847 ct.252 0.23 19 .. 14 20.54 2 1. 47 2.?.41 
195.,462 t 79.896 1.79 18.23 4.68 5. 76) ( 6.641 5., 70 

-1886 11 ?. 10,2501.6218 204.684 
4. 82 -1819 10 12 l056q52 .6 320 183.,999 I 

352.952 o. 78 18. 29 4.72 I 6. 15) "i.57 
187.047 o.60 18.01 4.67 6.111 5.91 

-1b11 2 26 1057455.4969 322.821 352.881 0.59 18.68 1.30 2.73 .... 16 5. 38 
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130 Part II: Lunar Eclipses -1816 - -1690 131 

CY CM CD ,JDN L p PMA TR TPS TTS TM TTF TPE TS CY CM CD JON L p PMA TR TPS TT8 TP ·TTF TPF TS 

-1756 ll 3 \OJ9q.8b.4'T0b 201.c:no 350.650 0.21 18.40 1.59 2.sq J .. 59 5.48 -1816 2 1• l057A09.5152 311.815 0.530 1. 73 18.86 1.05 2. 14 3.02 3.90 4.98 5.lQ 
·1155 5 1 1080164.527'5 24. 392 176.858 1.34 17. 76 1.qa 3. 08 3.11 , .. 46 5. 56 6.38 -1816 8 11 1057986.6460 122.239 179.910 1.er 17.11 4.-67 5.62 6.'t6 6.84 -1 751t 10 13 1080695.4'313 186.078 6.583 0.86 18.07 23.86 1.34 2. 81 1r. 11 -1815 2' 4 1058163.5957 300.793 8.250 0.42 19.03 3.61 4. 83 5. 01 -1752 2 27 1081197.4110 32.3 .. 946 l 71.241 0.39 18.l't 23.54 0.68 1.113 5. 37 -1815 7 31 1058341.1872 111. 752 188.326 o.48 11.01 18.10 19. 34 20.58 6.95 -17'>1 8 12 1081729.1330 12-3.931 359.139 1.67 17.17 17.28 18.16 1 9. 03 20.11 6.72 -1814 12 15 1D58843,.1222 24q.s80 352.q23 o. 78 19.04 118.05} tq.47 4.89 -1750 2 • 10Fll906,.5943 302.q% 187.921 0.66 19.00 3.49 4.A2 i;. 10 -1812 5 ,. 1059374.0729 51.317 182. 729 1.41 11.22 ( 16. 871 17., 61 t8.6q 6.qo 
-1750 8 1 1082081.1422 112.9~7 6. 783 o. 65 17.09 18. 26 ,9.75 6.82 -1812 11 23 1059552.1389 227.688 8.664 o.37 18.85 118.301 19.44 5.05 -1748 • 11 1082762. 5396 63.705 "153. 128 0.91 17. 11 2.69 4. 21 'l.72 6.q4 -1811 5 19 lO"i9726.6110 41.159 1 1H,.506 0.07 17.47 5.16 5.64 6.12 6.68 -i747 • 31 1083117.2648 53 .688 z .. 403 1. 52 17.24 19.75 20. 73 21.49 22.25 23.23 fi. 83 -1810 10 2 1060230.4294 174.480 35f.030 a. 29 17.84 0.46 1. 50 2.54 6.0l 
-1745 " 11 1083796.6361 5.026 349.950 0.01 18.01 5.83 I 6. 37) 6.07 -1809 3 30 1060408.6295 353.037 179.345 1. 76 lR.31 4. ll 5.10 I 5.95) 5 .. 83 -1745 10 ·4 1081971,. 3895 176.670 l 70. 65 8 0,.43 17.97, 23.41 0.5? l .64 5.93 -1808 9 10 1060939.3384 152.755 7.036 o.79 11.54 21.55 22.98 0.41 6. 10 -1744 3 30 1084150.6624 354.272 357.852 1.45 18. 22 4.R6 5.9q) ( 6. 781 5.86 -1806 l ,.. 10bl44l.4456- 291.532 l 12.'1H1 o.sti 19.1.3 0.16 1.54 2. q2 4.94 -1743 q 12 108 4682. 49q9 155.114 l B6.690 0.12 17.54 1.12 2. 61 4.oq 6.37 -1806 7 22 to616tq.oa3o 102. 726 352.919 Q.65 16.96 1 7. 13 1 ff• 57' 6,.q5 
-1741 1 28 1085184.'5693 293,.848 352.196 o.67 19.01 3.14 4.48 5.01 -1805 7 11 1061973. 2613 92.016 1.056 1. 65 16.96 19.38 20~ 46 21. 32 22.19 23. 27 1.00 
-1740 1 17 I08553Q. l 746 283.224 0.357 1. 81 19.11 (\8.q51 19 .. 79 20.11 4.90 -11304 1 5 1062150.5273 270.068 188.749 o. '53 lCJ,. 12 2. 17 3. 3q 4.61 4.90 
-1740 7 ll 1085715.2657 93.219 179. 480 1.78 16.98 19.60 20. 59 21.45 22.30 ?3-29 7.04 -18'J4 • 29 1062327.2835 IH,.215 a. ~113 0.27 11.02 20.74 21. 76 2?.78 6.97 
-1739 l • lOR5fl93.5248 272.277 8,.339 0.41 19.16 2.09 3.29 4.50 4.0, -1802 5 10 1063006.6062 '32.441 '356.341 l ■ 31 17.58 4.02 5. 07 5.·n 6. 35 6.51 -1737 II 4 1086926.195'5' 208 .. 084 358.642 t.64 ta.so 19 .. 04 l 9.85 ?0.66 21. 1,4 5.37 -1801 4 29' 1063361.3316 22.440 5.034 1 .. 11 17. 73 21.32 22.54 22.93 11.:n 0.55 6. 3 7 -1736 4 30 1087104.0790 24.354 184 .. 435 1.01 17.61 (16.87)(17.221 18.64 6.52 -1799 9 I 106471 7. 3078 143.553 l 71.267 o .. 53 17.44 21.23 2?.45 23.67 6.46 -1734 9 3 lOR7960 • .3458 145. 786 350.'H7 o. 30 17.39 22.37 23.40 0.44 6.4fl -1797 8 lZ 1064926.5028 122.487 18l'. 779 o. 56 l7.0CJ 1 .56 2·-.0q 4.22 6.86 -1733 2 27 1088137 .. 253~ 324.164 179.138 1.14 18 .. 67 18.99 IQ. 95 20.11 21. 60 22. "i5 5.46 -1796 12 25 1065428.4890 260.740 352. 821 o. 76 19.05 1.l6 2.11 4.lq 4.90 -1733 8 23 10AA314.4371 134. 713 358.661', 1.58 17. 24 23.51 o. 61 1 • 45 ?..30 3.40 6.64 -1795 • 20 1065605.1043 72.243 173.411 0.69 1 l'.06 17. 7A lQ. 29 7. 01 -1732 8 11 1088668.4435 12l.631 6.~34 0.74 17.,13 23.91 1 .4i:t 3.04 6.76 -1795 12 15 1065783.1033 z4q.955 0.766 1.14 lQ,.08 117.481(18 .. 311 l q,. 28 4. 86 -1731 12 27 108911l. 3310 262 .801' 112.4-60 o.s2 19.11 21.BO 23.1'5 n. 4q 4.84 -1194 • 9 l06595Q,.3623 61.755 181.839 1. 56 17. 16 21.99 23. 03 2 3. "4 0.64 1.68 6.9".i -1730 12 lb 1089525.3350 251.397 179.685 1. 76 1q.01 21.09 22.11 23.05 23.q3 l. O 1 ,4.92 -171l4 12 • 10661'.H.4892 2 3A • 9c19 R.630 0.17 rn .. q2 1.52 ?. 67 l.FH 4.99 
-1729 • 12 lOR970J.5776 64.119 1.,55q l. 65 t7 ■ 14 3.25 4.20 5.01 5.82 6.77 6.91 -1792 4 1• tn66639. 3393 n.690 169.q33 o.30 17.91 22.30 7,3.25 o. ?l 6.24 
-1729 12 • 109q919,.3605 239.Q73 1R6.935 o. 63 18 .. 92 22.15 7,'3.60 l. 05 5.,05 -17q1 10 2 1067170.1081 174.53'5 '158. 796 1. 66 17. q5 I 17.6SJ 18.47 tq.46 5.90 
-1728 5 31 1090057 .1805 53.982 10.308 0.1a 17.25 18.56 1ci.14 70.12 6.80 -1790 3 29 1067348.2496 353.0413 187.045 0.62 lB. 17 19.25 20.69 22.14 5.95 
-1726 ID 4 1090913.3933 177.052 \•78.508 1.61 17.,95 22. 7l 23. 71 0.51 l. 31 2. 2ci '5.95 -1790 9 22 l0615?:4.69qJ lM.182 6 .. 8'30 o .. sz ll.61 6.2~ ' 'T,.6R\ 6.23 
-1725 3 ,o l0910Q0,.1250 354 .129 5.283 0.96 18.16 (17.751 p1,.40 5~92 -1788 R 1 l06A?04.'1922 113. 380 ~52.324 o. 55 16. 96 23 .. 18 o.s2 l.R6 1,.qz 
-1 723 8 2 1091946.2617 114.453 170.524 0.20 11.11 20."i4 21.42 2?. "0 6,.85 -1787 I 7.5 1068:Vll .2382 291.700 l~0.448 1. 80 19.06 19.59 20.43 21. 26 22.22 5.03 
-1722 l 28 1092124 ■ 5211 294.180 0.091 t.85 19. Olt l. 38 2.~6 ,.n 4. O".i 4. 98 -1787 ,7 2?. 1068558.5479 1 02 .584 0.355 1. 77 16.95 2.20 3. 28 - 4. 16 5. 05 6. 12 6,.q9 
-1722 7 23 10'l2300.579!i lOJ,.813 l78.824 1.67 11 .. 01 3.11 4. 11 4.94 5. 77 6. 77 6,.qq -1786 7 11 1068912.5650 91.119 13.146 o.40 16. q9 3.25 4.48 s.n 6.q9 
-1721 7 12 1oq2655.t763 91.510 187. 392 o. 73 16 .. 94 17.78 lq.lA 20. '59 7.08 -1785 11 ?.5 to6q415. 30fi3 22Q,.330 172.639 O ■ i:;6 l,IJ.85 21 .22 22.60 23.9R 5.10 
-11'2.0 11 25 1oq::ns1.1156 230 .401 3'50.8~'1 o.ze ta.at t9.48 20. 4q i;. 1 0 -l18ft. 11 13 106?169.32'2:8 211.854 17<>.82'3 1.78 18.65 20. 1n 22. 01 ?2.M 23.76 D. R5 s.2q 
-1719 5 2' 101)3335. 1081:i 45. HJ2 l 75.071 1.04 17,.34 17.5Q 17. 84 tR.09 IQ,. 52 6. 79 -l7A3 • 10 1069946.6447 32.856 4.170 1. 24 17.61 4.86 '5. 95 I 6. 521 6. 4R -1719 11 15 1093511.5659 219.311 358.665 1. 65 18 .. 57 2.95 3. 9) 4.74 5.30 -1783 11 2 107012.1.3176 206 • 351+ 18fl. (156 0.62 lR.44 21.18 ?2.63 n.01 5.49 
-1718 5 11 10()3689.15113 34.727 183.576 1. ?2 17,.52 21.65 22. 88 21.4q o.oq l .::\2 6.61 -1781 q 1' 1070802.6645 154.521 l 71. 000 0.49 17.55 5.86 I 7. 041 6.36 -1718 11 ~ 1093966 .1769 208.446 6. 51 q O.F.17 18.54 19.29 20.11 5.J2 -1780 3 R l070980.lOOO 333. 178 35q,.333 1 .. 11 18.49 ll7.ll)'(l8.00I IQ.OR ?.SA -1716 q 14 1094545.6716 156.744 350.666 0.24 17 .. 48 6.32 I 7. 261 6.39 -1780 9 l 1071157.3286 J.43.952 179.105 t .. 73 17.42 21.06 22.02 2 2. 84 ?3.M n. 62 6.49 
-llltS ' 10 10q4122 • .51a1 ?.34.846 118.5\Q 1.65 lS,.60 ?..86 3. 82 4.6:'. 5,.44 5.'i3 -1779 2 25 l070l4.2210 327.318 1.211 0.60 18. 71 19.85 n. 21, 5.36 -1114 2 27 10q5077 .2 750 324.577 186.951 o. 81 tA,.64 l<J,.73 21. 18 22. 62 5.49 -1777 7 I 10121qo.3a56 8?. .706 1 72.600 o .. 55 17.04 23.12 a.so 1. 89 1.02 -1712 7 2 1095933.1723 .84.682 352.111 0.66 16.93 18.01 1 q,. 35 ?o.6q 7.04 -1777 12 26 1072l68,.lt671 261.098 o. 700 t.75 19.09 0.32 1. 30 2.13 2. 96 3.Q4 4.86 -1110' • 11 }0()6642 .4 742 64.409 9.434 O. ll 17.16 1.37 2. ltO ~-42 6.88 -1776 • 20 107?544.6599 72. 194 181.014 1. 70 11.12 5.12 6. 13 6. q7 6.98 -1709 10 26 lOQ7144 .. 1307 199.028 170.546 0.41 \8.40 ( l8,..3Q1 1q.49 '5. 50 -1775 • 9 1072899.2266 62.002 189. 74q 0.,35 17.10 tq,.43 20.47 71. 51 1.02 -1708 4 20 1097321.2094 15.164 356.157 1. 16 17 .. 79 18.27 19.57 20.oq 20. 61 21. 91 6.29 -1774 5 I 1073224.646'4 24.12q 168.948 o. 15 17.84 6 .. 03 I 6 .. 731 6 .. 32 -1707 4 9 1097675.416'5 4.620 4,.47q l. 10 lR.03 23.12 0.42 o. a, .. 1.25 7..55 6.06 -1774 10 24 1073401.118'5 196.775 350. 9:61 o .. :n 18.30 118.lZJ lQ. 11 is. 57 -1707 10 4 1097853. l 112 177.219 186.340 o. 77 17,.97 19.05 7.0. 58 5. q4 -1773 4 _20 1073'i-79.2309 13.979 177.715 t.49 l7.R5 18.75 19. 7q 20.'57 i'l. 34 22. 313 6. 30 
-1705 2 18 1098355.2631 315.555 351.4)4 0.54 ta.75 19.86 21.10 2?.34 5.32 -1773 10 13 1073155. 4654 taS.683 358.6q3 1. 65 lfl.04 0.46 1. 45 2.21 3.0A 4.07 5.A2 
-1705 8 14 1098531.5694 12"i.173 l6Q.9q9 0.12 17. 19 4.ll 4.,79 5.46 fi,. 76 -1772 4 9 1073'133. 5292 3.526 186.209 o .. 76 18.07 1.93 3.,'50 'i. 07 6.06 -1703 l 27 1oqqo64. 1001 291,-226 7.840 0.49 19,.06 1 9,.0B ?0.38 4. q7 -1770 8 13 10747A9.7018 124. 115 351. 775 0.45 11.02 6,.70 I 7,.q31 6.86 -1703 7 23 1099240. 5036 104.1\9 186. 730 o. 84 16 .. 98 1. 53 3.00 4.47 1.02 -tn,q 2 • l074Q6b.5792 302.603 180.075 1.87 11}.03 2.78 3. "74 4.51' '5.01 -1702 12 7 1099742.'5299 241.5q7 350.833 0.29 18 .. 87 2.93 3.94 4. 95 5.04 -1768 1 26 1075321.2428 29? .095 188.270 0.60 19.02 19.14 20.42 21. 71 5.01 -1701 • 2 1099920.3994 55.577 174.196 0.88 17.27 23.25 o.~i; 2.45 6.84 .. 1766 5 31 1076177.2255 53.273 354.574 1. 04 11.21 19.08 20.41 20.66 20.Ql ?7..2"5 6.86 -1700 5 22 ll00274.6224 45.096 182.606 t.38 17.43 4.15 5. 30 6.04 6. 70 -1766 11 25 1076354 .6591 229.062 179.179 1.11 HI. 78 4.98 I 6. 0611 6,.941 r;. l 7 -1700 11 IS 1100451.5542 219.678" 6.'534 0.87 18 .. 60 2.87 4. 34 s.?6 -1763 3 30 1077211.3623 354.5'56 350.792 n .. 22 18. 14 2?.78 23.11 0.64 5. 9~ -1698 ., 3l ll00953."1336 355.130 169.220 o.oa 18 • 21 22.48 23.03 23.57 5,.93 -1762 3 19 1077565.3858 343.750 .358.640 1.59 lA.36 22.11 23.20 Q,.05 o.qo 2.00 r;. 72 -l6<n 9 ,. 1101485.0603 156.512 357,.q31 l.45 tT.65 (t6.461ll7.251 18 .. 38 6 .. 22 -1762 9 13 1077742.6801 154.q15 178.840 l. 69 17.53 5.53 6. 491 ( 7. ':\ll 1.,.,3R -1696 . 3 10 1101662.6087 33'5.254 186.358 o. qo 18.58 3.73 5·.24 5,.'i6 -1761 3 q 107791(1,.'5281 '"32.995 6.691 o.n 18.58 1.77 3. ?1 4.76 5.49 -1696 9 2 1101839.0646 145.282 5,.353 0.90 17.50 ( 16.401 lA.06 6. 37 -1761 9 2 1078097.1584 144.157 186.991 Q.,68 17. 42 18.63 20.01 6.50 -1694 7 13 1102518.496A q5,.239 351.393 o.ss 16-.89 t.85 3 .. 10 4.J4 1. 05 ~1759 l 16 107'a599.2175 282.873 352.497 o. 71 19.07 20.10 21. 48 4.93 -1693 7 3 1102873.2052 85.093 359.946 1. 88 16.96 18.24 1q. 19 20.M 20.fU 21. 81 1.00 -1759 7 12 107877'>.6725 93.221 l 71.84 7 o. 42 17.04 6.12 I 7.35} 7.00 -1691 11 • 110'3729. 5 07 0 210.250 170.559 0.41 18.52 2.34 3.44 4.54 5.40 ~1758 12 26 1079308.1876 261.195 8.511 O,. l9 19.16 19.28 20. 45 4.80 -1690 5 l U0'3QOb,.4816 25.555 355.273 1.01 17.6ft 0.91 2. b\ 2.1'l i'. 8\ 4.45 6.42 ~1757 • 21 1079484.5406 72.457 188.924 0.49 11.01 2.80 3,.q9 5,.lq 7.04 
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CY CM CD JDN L p PM.A TR TPB TTB TM TTE TPF. rs t• CM. co JDl't L • PMA ,. TPI< TTB' TM, TTF TPf. lS 

-t690 1D 26 11'{)4084 .1212 199.396 178.4-06 1.. 61 18.36 I l.R. 0'5J 1 A. 85 1q.a4 5.53 ·1621 2 1• 112C,037.2394 317.131 177.892 1.45 18.TT 11:r. 66 20.45 21. 24 22. 36 '5.33 
-168·9 10 16 1L04438.5198 188.3"50 tB6.267 0.11 VJ. to 1.92 3.45 4.99 5.82 ·1621 8 16 1129214.5077 127.708 357.466 1.47 11.11 1.41 2.42 3.16 3. en 4*91 6.,75 
-1687 3 l 1104940.5966 326.304 350.871 0.46 18.65 3.97 s.1·:f 5.43 ·1620 2 8 ll29391.3747 306.179 18'>. 751 o. 87 18.'H 21.96 23.% 1. 16 .5.18 
-1686 2 18 11oszqs.1eee "315.875 359.285 1. 74 l 8. 77 19.20 20. 05 21.04 'i.30 ·1618 6 14 1130247.5_712 67.096 351.654 o. 39 l 7. 06 3.82 5.02 6.21 6.,<n 
-1686 B 13 1105471.2232 125.225 177.709 t. 49 17. 19 18.54 19.57 20.34 21. 10 22-1 :\ 6.75 ·1618 12 • 1130425.5905 244.2A6 178.452 1. 61 lA.98 3.45 4.45 5. 25 J 4.98 
-16A5 2 B 1105649.5045 305.099 1.43g o. 55 18.97 1.27 2.64 4.02 5.07 ·1616 5 22 11309.56.4701 46.544 8.941 o.48 17.39 1.11 2 .. 31 ,. 50 6.69 
-1683 6 13 1106505.6861 65.998 173.310 0.73 17.22 6.25 I 7. 741 6.sg -1614 4 2 1131636.4436 358 .388 356. 759 1.32 18. 12 23 .. 78 0.89 1. 56 2. 24 ~.35 5.97 
-1683 12 6 1106682. 3023 241.759 358.662 1. 65 18.95 20.56 21. 53 22.34 2 3. 15 0.12 4.96 ·1614 • 26 1131812.5965 168.948 t 76.480 1 • 30 1 7. 78 3.66 4. 75 5.19 6.02 6. 12 
-16~0 10 5 1107716.3421 178.847 350.?86 0.16 17.94 22.65 23.44 0.22 5.93 ·1613 9 lS 1132167.2176 158.270 184.5'38 t. 18 17.64 18.50 19. 64 20.13 20.63 21. 77 6.25 
-1679 3 31 1107891.2202 356.009 177-098 1. 43 18.15 18.45 19.46 20.113 20. 89 21.90 6.00 ·1611 l 29 1132669.2457 296.9'3'3 150.017 o. 18 18.q6 19.94 20. 75 21 • 56 5,o07 
-1679 • 24 11013070.3791 167.522 357.662 1.40 17.76 22;24 23.39 0.15 0.91 i".06 6.11 ·1609 l 8 1133378.4084 275.578 ·6.228 0.92 19.15 23.03 0.';.4 2.04 4.83 
-1678 9 1.3 1108424.3842 156.228 5.021 0.96 17.60 22.40 0.10 1.ao 6.28 ·1607 5 H 1134234.472R 37.821 173.115 0.91 17 • 55 1.05 2. 56 4~07 6.6(1 
-1676 ' 2• U08Q27.,3l85 295.800 111.130 0.39 19.07 21.30 22. 50 73.69 5.oo -1606 5 3 l\34589.1992 27 .824 182.425 1. 51 17.60 18.08 19. 06 19. 82 70.58 ?I.56 6.56 
-1675 l 1V J.109281.3146 284.569 119. 1 34 1.66- lQ.12 20.31 21. 46 22.33 23. M 0.213 4.93 -1604 3 13 H357.68.5213 338.766 16q.571 o.oo 18. 53 3.31 3.44 3~ 57 5 • ..58 
-1675 7 14 1109458.5259 95.647 359.232 1.16 16.93 1.90 2. 8 5 J.68 4.51 5.46 1.02 -1604 • 5 1135445. 1887 149.066 348.818 O. l 5 17.46 18.95 19.64 20.33 6.37 
-1674 l 6 1109635.3883 273.345 186.649 o. 70 19.12 22.55 o. 04 1. 53 4.Qt -1603 3 2 113%22.5330 327.839 177.300 1. 35 18.68 1.64 2. BO 1.53 4. 7.'5 5.42 5.4? 
-1674 7 3 1109611.0742 85.341 7.850 o.55 11.00 ( 16. 7.51. 18.08 6.96 -t602 A lS 1136154.3045 l27.8(}7 5.314 o.95 17.20 20.51 2 2. 16 2.3. BO 6.67 
-1672 11 5 1110669.4904 210.6l't 178.424 t.61 18.50 1.15 2. l l 2.g3 3. 7"1 4. 7?. 5.42 -1601 12 30 1136656.3736 266.270 170.457 o, 39 19.19 22.92 24.00 l. OA 4.83 
-1670 • 21 1111200.5454 15.?.77 l 1. '>54 0.06 17 .-91 3.47 3.92 4.36 6.19 -1599 6 l3 1137187.1776 67.098 359.331 1. 76 11.01 17.58 18. 58 19.43 20. 28 n.21 6.96 
-1668 ' l llll8B0.'5142 326.603 358. 775 1. 66 18.65 1. 2 1 2. 21 3.04 3.87 4.AA s.•~ -1599 12 8 113 7365. 2 74 7 244.344 186.219 0.76 18.98 19.99 71.54 2:3.og 5. (\Q 
-1668 8 24 1112056.'>578 136.04{ 177.?.90 1.42 17. 29 2 .59 3. 64 4.·n 5. 09 6.14 6.64 -1595 9 26 1138752.5797 16Cl.313 184.354 1. 20 17.75 3.23 4. 34 4.ln <;. 40 6. 14 
-1667 • 13 1112411.1710 12'>.554 185.610 1.01 17.17 17.40 18. A3 1 e. 97 tq.10 20.53 6.76 -1593 2 1D 1139254.5767 307.800 349.656 0.13 18.87 3.98 4.67 5. l 7 
-1666 12 28 1112913.2200 263.8()9 350.685 0.21 19.0<J 1 <J. '55 20. 54 21. 53 4.88 -1593 8 6 113q432.1714 118.741 169. 708 0.08 17.16 18.69 1 q. 25 lQ.Rl 6. 1q 
-1664 6 12 1113445 .1602 61j.87l 180. 772 I. 70 17.09 18. 1 l 1 a. qq t<).87 20.94 1.00 ~1592 7 25 U39786.270') 107.875 177.605 1.40 17.03 19.63 20. 18 21.54 27.. 30 23.45 6.()5 
-1664 12 6 1113622.3036 242.13<> 6.518 0.87 10.q9 20.18 2 2. 26 23.74 4.92 -15Ql 7 14 1140140.2980 97.007 185.410 0.89 16.96 20.42 2i.oq 2:\.76 7.fJ6 
-1663 6 l 1113799.1923 55. 191 188. 768 o. 30 17. 17 18.55 19.62 20.6q 6.<>4 -1588 s 14 1141174.5104 1R. 23 5 t81.'i5l 1.65 17.53 1.59 2.54 3.15 4. lh 5.12 6.63 
-1661 • 12 1114418.5378 6.506 176.316 l .. 31 l8.07 2.20 3 .. 25 1.a<> 4 .. 52 'i. 58 6.08 -1'51\8 11 • ll 41351. 0854 2lt.195 4.442 1.01 \8.61 ( l'T. llt< ll'.451 1 FI,. R'5 5. 28 
-1660 ' 31 1114833.2566 356.423 184.936 1. 12 18.13 19.32 20. 52 20.94 21. 36 n. 56 6.03 -1587 5 3 11415l9.109A 28.115 1 90. 336 o. 1 7 17.54 17.55 10. 17. 6. 61 
-1658 2 • 1115512.6312 306.654 171. 323 o. 31 19.02 4.89 I 5.981 'i.07 -1586 • 17 l\42030.5460 16().048 348. 556 o.n 17.53 3.65 , •• 25 4.85 6.10 
-1658 8 4 1115689. t 590 116.547 350. 148 o. 36 17.04 17.88 18.92 1q.qi; 6.83 -1585 • 6 1142385.1875 149.445 3'56.680 t. 34 17. 50 17.78 18. 84 1 q. 50 20. 17 21. 23 6.35 
-1657 I 29 '1115866.629'3 295.4~H 178.804 1. 61 19.0Q 3.RB 4. 9131 { 5.133 I 4.98 -1584 A 26 ll42739.6264 138.706 4.884 1. 02 17.27 4.20 5. 71 5.R9 6.07 6.60 
-1656 7 13 111639R.3764 95.883 7. 121 o. 67 16.98 22-53 23.96 1.40 6.97 -1582 7 s 1143418.131') R8.01A -:\49. 996 0.12 16.()2 17.79 1 8.47 1 g. 16 7. O'i 
-1655 11 27 1116900. 2 598 232. 721 170.595 0.42 18.91 20.37 21.48 2?.5A 5.04 -1582 12 30 1143596.3101 266 .600 178.323 1. 58 19.15 20.56 21. 56 27..16 21. tt-. Q.17 4.87 
-1651t s 2, ll17071.0?42 46.108 35'3.456 o. 70 17.27 { l 5. fJ6) l 7. 38 6.7q -I'iAl 6 24 1143772.4759 77.561 358.493 1. 62 17.00 o.75 1. 7'i 2.57 1. 3q '•· 40 1.01 
-1653 5 12 111 7431. 2940 35.876 1.938 t. 54 11.4q 20.31 21.34 7.2. 14 :!2.Q4 23.Clfl 6.59 -1581 12 20 ll4395n.6175 25'5.512 186.144 o. 77 19.06 4.11 ( 5.6t)} 4. q3 
-1653 11 6 11 l 760Q.2226 210.724 186.233 0.11 tB.53 18.83 20.37 ?l.Q2 5.41 -1580 6 13 1144127.0QQ'j 67.405 1.201 o. 76 17. 10 1 7. 22 1 "· 6"i 6.92 
-1651 3 22 1118111.2528 347.580 349.610 0.7.6 18.24 20.11 21.01 21. ()0 '>. R5 -1578 10 17 11449R3.3173 191.206 176.285 1.'7 18.21 21 .01 22.11 27.11 23.38 0.4JI 5.69 
-1649 3 l 1118820.1211 326.602 6.434 o. 72 . 19. 62 117.47) 1().01 5.45 -1571 4 13 1145161.766? 8.797 3.496 1. 22 17.93 19.43 20. 66 21. 27 21.. R7 2 3. to 6.15 
-1649 A 25 1118996.5142 136.383 185.174 1. 08 17.26 1.61 2.86 ,.20 "· 54 4.RO 6.66 -157-'t 2 • 1146194.4407 308 .053 '3"i7.522 1. 49 18.89 23.54 o. 53 1. ,i:i ?.. 02 3. ()2 5.16 
-1647 l 8 1119498.'5721 211t'.975 350.534 0.26 19.07 3.76 4. 77 4.91 J: -1514 • • 1146371. '5583 118.5.32 176.95q 1. 28 11.11 2.54 3.74 4. 41 5.09 1,. zq 6.86 
-1647 7 4 1119676.2710 86.930 .1 71.699 o. 4't 11.02 20.51 2 t. 7ft ?2.()6 1.02 -1573 l 3D l14654Q.1211 297.576 5. 712 l. 00 19.01 I l 7. 'i2 I lQ• 07 '5 .. 03 
-1646 6 23 1120030~4320 16 .300 179.901 1. 8 l 17.05 23.54 o. 61 1. 50 2. 39 3. '•6 1.02 -1573 7 2b 1146725.58155 107.600 l 84. 697 1. 02 17.00 '3.22 4. 78 '•· ';16 5.ll 6.69 6.99 
-1645 6 12 1120384.4621 615.587 187.863 0.46 11. 11 0.81 2.11 3.40 6.99 -1572 12 • 1147228 .4129 245.•H6 350.050 0.09 18- 94 o.53 1.14 l. 7'> 4.99 
-1642 4 12 1121418.5744 6.927 18-4.141 1. 24 18. 05 2.99 4.0B 4.66 5. 23 6. 10 -l'i71 6 • 1147405.0(}flg '58.650 l 71.964 o. 64 17.19 1 7 .6"i 18.Q8 6.94 
-1640 8 14 1122274.4950 127.314 349.613 0.28 17.08 2.05 2.97 3. 89 6.78 -1511 11 28 1147582.3()20 214.443 357.176 1. 31 18.84 22.68 23. 88 0.157 1. 26 2.45 5.07 
-1639 B 4 111.2629. l 736 lt6 • 955 357.965 1. 55 17.08 17.39 18. 38 19.16 1Q.Q4 20.92 6.80 -1570 11 17 1147')36.4373 223.002 4.443 1. 07 lA. 70 23.82 1. 21 1. 55 l .90 3.78 5. 2(\ 
-1638 7 25 1122983.6798 106.490 6.436 o. 78 16.()7 5.68 I 1.211 6. ()6 -1569 5 " ll4All4.4060 38.513 l8Q.4t-,J o. 31 17.46 23. 70 o. 72 1. 74 6. 68 
-1636 6 2 1123662.2941 56.696 352.530 o. 54 17.16 20.99 22.'36 21. 73 6.89 ' -1567 3 23 1148793.1115 349.028 175.947 l. l 2 18.24 117.'551(18.0l) lg. 35 5.A8 
-1636 11 27 1123840.2234 ?.3'3.078 178.444 l. 61 18.68 19. 69 20.4q 21. 2q 22. 29 5.07 -1567 • 17 1148970.5373 160.417 356.423 1. 29 17.58 2.22 3. 31 3.94 4. 56 5. 615 6.27 
-1635 5 23 1124016.5835 46.276 1.037 l.69 17.37 3.2Q 4. 2q 5. 14 5.gg 6. 70 I -1566 3 12 1149147. l 156 338.347 184.143 1. 16 18-44 20.50 21. 73 22. 23 '.:?:2. 74 ::i:~.97 5.68 
~1635 11 17 1124194.5719 221.()44 186.219 0.11 18. 65 3.20 4.75 5.29 -1564 7 lS 1150003.4257 913.5'50 349.262 o.oo 16.90 1.40 t.44 l • 413 1.04 
-1634- 5 12 1124371.1600 36.1 ':\6 9.811 o.,34 11. 50 17.79 1 8. 81 1 q. 84 6.5() -1562 6 24 1150712 .. 4069 77.872 6.397 o.139 17.03 23.29 o.ao 7.30 6.97 
~163'3 • 3 1124696.5696 358.133 348.857 o. 14 18.13 4.03 4.69 5. 36 5.97 -1560 s 4 1151397..3265 29. 719 354.212 o. 89 17.56 21.41 2 3. 02 ,,_ 62 6.52 
·1632 3 22 1125051.1382 347.860 357 .. 4-84 1.45 18.24 (18.15) 18.90 19.96 5.84 -155() • 24 1151746.5411 }'l.215 2.639 1. 37 17.80 2.06 3. 21 3. 95 4.6'J 5.85 6.29 
·1632 9 14 ll2":i227.2418 157.912 176 .. 659 1. 32 17.66 19.10 20. 18 20.83 21.49 22.57 6.24 -1559 lD 17 1151923.3140 191.583 184.143 1.24 18.19 20.93 22.02 22.58 23.14 n.23 5. 71 
·1631 ~ 11 1125405.4149 337.249 5. 787 o. 83 18.49 22.96, 0.58 2.20 5.59 -1555 ? 9 1153134.4709 308.461 5.350 t. 05 18.92 0.31 1. 61 1. 89 :z.n ~.47 5.13 
·1629 7 16 1126261.5684 97.468 170.918 o. '31 11.03 3. 78 4.84 5. 89 6.9') -1553 6 lS 1153990.4101 69.099 111. 086 0.51 17.15 23.g2 1. 12 ?..32 6.g6 
·1628 I • U264'38.394q 215.173 '358.418 t. 62 19.12 22.56 23.53 o. ::13, 1. 12 ?.. 10 4.87 -1552 6 • 11543-45.1271 59.069 119. 773 l. 85 17.16 17.38 18. 22 1 q. 06 ?a.DO b.Q7 
•1628 7 4 1126615. 'T087 86.766 179.0R5 1.67 17.03 6.16 I 7.241( 8. ll 1 7.03 -1551 5 25 l.154699.6961 48.915 188.551 0.45 17.38 6.51 ( 1.121 6.76 
·1626 11 7 1127472.3773 212.339 350.126 o. 12 18.49 23.70 0.38 1. 06 '5.,40 -1550 1D 8 115'>201.2720 182.214 ~48.217 0.05 t e.oo 21.34 21. 76 2::i:. 1 Q 5. 8'i 
·1625 5 3 1127649.1645 27.398 174.621 1. 05 17.62 IA. 82 19. 10 19.37 20. 68 6.'>4 -1549 4 3 1155378.3897 35').541 175. 144 0.98 18. 13 22.59 o.32 2.04 5. qg 
·162'> 10 27 1127826.3758, 200.860 357.296 1.33 10. 33 22·.31 23.49 0.20 0.91 2. 09 5.55 -1548 3 23 1155732.6172 348.939 183.440 1. 28 18.35 3 .. 77 4. 91 , 5.'>5 5. 78 
·1624 10 15 1128180.3928 189.427 4.536 1. 05 18.15 22.11 o. 15 0.44 O.B 2. 17 5.72 -1548 • 16 1155910.2825 160.554 4.235 1. 12 17.69 19 .95 21. 25 21.M 22.13 21.43 6. 18 
-1622 3 2 1128683.2333 328.1'32 170.245 o. 12 18. 63 19.76 20.47 21. 17 5.48 -1546 I 31 1156412.4435 zq9.34l 169. 752 0.28 19.08 o.55 t.48 2.41 5.02 



134 Part II: Lunar £clip~~ -1545 --1400 135 

CV CM CD JON L • PMA TR TPB TTB TM TTE "' TS CV CM CD ,JON l • PMA TR TPB TTB TM TTE TPE TS 

-1545 1 16 1156943.0916 qa.619 356.994 l.JA -1473 3 5 ll8310S.3279 331.'990 176.262 - 1. 23 18.58 20.aa 22.04 2 2. 63 23. 2? 0.'39 5.55 16. 96 17.28 17. 98 19. 04 11.96 
-1544 I 10 115712'1.2921 271.692 185.85'5 o.az 19.11 20.11 21.11 ;n. 32 4.93 -147.3 8 28 111\3284.4015 141.50,;, 354. 8'53 1.04 17.31 23.03 0.'39 0.,6'5 0.92 2.28 6.54 
-1 '54', 1 5 1157297.7226 88 .393 5-~02 1 .02 16.97 6.11 a. 1e, ( Fl.34 J 1.01 -1472 2 23 118'1462.5644 321.225 184. 393 1. 06 ta. 76 2.37 3. 79 4.13 4.47 :S.34 
-1542 5 lb ns1q11.t,1s3 40.HO 353,.39q 0.14 H.44 It.SO 6.01 E.>. 6-4 -1472 B 1T llR36J9.046S 131.044 3.145 1.40 17.2'9 t 16.021( 16. HI 17. 72 6 .. 56 
-1538 3 3 115q36'5.1166 329.593 356.562 1. 34 18.54 t l 7.'541( 18.201 l CJ. 24 5.55 -1470 12 22 1184495 • 5 344 258.474 l16.256 1. 28 19.13 2.15 J.23 3.84 4.45 4.81 
-153B 8 27 115954?..1604 140.050 l 75. 964 1. 10 17.40 HI. 43 l 8.87 1 9. 30 20.67 6.53 -l't69 12 I.I 1184850. 1859 247 .698 184.12? t. 24 19.02 19.44 ?.0.00 21. nq 4.q6 
-1537 8 16 1159896.1898 128.975 183.563 1. 22 17.22 17.61 18. 84 1 <J.43 20.01 21.25 6.72 -1466 4 15 11 fl5706.4044 ll .,q06 353. 726 n. 91 17.88 23.?.4 o. 76 ?.. 21 6.22 
-1534 6 15 ll60<)30.4382 6<).506 178.928' t. 72 17-12 23.90 0.85 1.68 2.51 3.46 6.Q(} -1466 10 • 1Jf!5883.4348 183.976 174.877 o.91 18.08 z3.q2 1.61 3.31 5.84 
-] 534 12 9 1161107. 1373 245.410 4.400 1. 08 19.05 (18.271(18.64) 20.00 4.99 -1465 4 5 1186061.1216 1.828 2.334 1.52 18.02 ( 1 7 • 821 18.5R l 9. 56 6.08 
-1531 4 14 1161%3.6687 Q.99b 174.317 0.84 18.03 5.47 I 7. to) 6. 10 -1465 9 2a U86237.4802 11'2.649 182.244 1.45, 17.85 o.65 1. 75 2.52 3.29 4.39 6.06 
-1531 10 8 1162141. 2468 182.569 ~56.092 1. 23 18.04 19.35 20.49 21.,05 21.6~ 22.16 5.A? -1462 2 1 1187094.3553 300.R.35 356.080 1. 13 18.95 21.48 22. 80 2 3. ?.8 2~.76 t.OIJ 5.08 
-1530 9 28 ll62495.6200 171.'H7 4.0~5 1. 15 17. 78 4.08 s. 15 5. 84 6.08 -1462 1 29 U 8 7771. 7000 111.693 175.968 1. 23 17.06 6.14 I 1.2111 7.841 6.q~ 
-1529 3 23 1162672 .4592 34q.160 l9l.33R o.oq 18.29 1.09 l.65 ?.21 5. 86 -1461 1 22 11R744R.5073 2Aq. 769 3.833 1. 20 19.09 1 .011 2. 29 2., A4 3.3q 4.60 4.qz 

-1527 1 " 1163352.3504 299.629 177.658 t. 4"7 19.02 21.33 22'• 37 23.13 23.8Q 0.94 5.07 -1461 1 18 1187626.1677 101.240 184.475 1.09 16.97 17. 24 18. 57 1 A.97 19.36 20.69 1.02 

-1527 1 26 ll63528.4t01 lOQ.232 356.352 1. 28 \6.97 23.16 0.26 o.89 1.51 2. 61 6.93 -1458 5 16 1188659.1015 41.210 179.292 1. 75 17.38 l 7. 1i,8 18.41 1().42 6. 76 
-1576 I 21 1163"706.6221 288.6A4 185.621 0.86 19.10 3.Q3 I 5.571 4.()5 -1-4'55 3 16 ll896Q3.6406 342 .628 175.644 1. 13 18.49 4.48 I 5. 7'51 ( 6.201 '5.64 

-1526 1 16 1163BB3.046l qij.956 4.890 1.13, 17 .01 1 u,.nelt-16.5\\ 11.10 t,;·en -1454- 8 2B ll'J0224.3q3\ 141.884 2.121 1.46 17.3'5 22.62 23.61 o. 34 1 .. 06 7. 05 6.50 
-1'524 11 18 1164739.4253 224.,854 176.292 1. ?.8 18.71i ZJ. 70 o. 79 1.40 ?. 01 "3.09 5.19 -1451 6 27 11912-58.1528 81.'575 3S7.227 1.34 16.97 18. l1 18. 83 t q_ 54 :i:n.12 1.02 
-1523 5 15 1164917.0779 39.988 0.813 1 • 69 17.39 1 l 6.,9AI 17.86 18.94 6.67 -l4'il 12 22 1191435.5588 2'58.8713 184.083 1. 25 19.0Q: 2.66 3. 74 4. 11 4.88 4.qo 

-1522 5 4 1165271.1118 2q. 325 8.816 0.29 17.59 l 7. 60 lR.65 6.4Q -1450 6 16 1191612.1955 70.866 5.200 0.93 17. 06 18.05 19.74 Zl.43 6.Q'5 
-1520 3 13 1165950.4428 340.265 355.936 1. 25 IA.42 23. 76 0.85 t.4" ? • 01 3.10 5.67. -1447 4 15 1192646.4407 12.322 1 .. 552 1. 65 17.90 2::1.15 o. 71 1. 52 i'. 33 3. :?9 6.20 
-1520 • 6 1166127.4677 150.932 l 75. 564 1.03 17.53 0.50 2. 02 2.21 2.51 4.04 6.40 -1446 • 2B ll9"il n.1703 112.111 190.013 o. 25 17.88 18.06 1 A. q7 t Q• R7 6.03 
-1519 3 3 ll6630"i.148l 330.015 4.357 !. 2 l 18.56 (18.181 1'3. 72 lqoR1 5.52 -1444 2 13 ll9367q.6660 .~tl.673 )55.672 1. 06 18.86 4.q6 6. 39) f 6.,73) 5.19 
-1519 B 26 1166481.4993 139. 786 181.095 1. 30 17.33 1.02 l. 19 2.86· ,. 54 4.71 6.60 -1444 8 B llq3857.0273 122.188 17'i.409 1. 13 17.19 (llj.,b7)1lb.l'-:l n.·B, b."15 
-1517 1 11 ll66C;l84 .4135 279.?51 349.626 0.01 19.07 0.60 0~91 1. 1 4 4.q2 -1443 1 28 1194211.4719 111.848 183.824 1. 20 17.03 o.46 1. 67 2.?3 2.79 4. 01 6.95 
-1517 7 1 1167161.0454 90.099 169.480 0.26 17.0l (16. 311 11.20 1.01 -1442 I 21 tt1:i4l8R.1o<J7 289.948 ll.706 0.02 19. 12,, 21. 75 2} .Q9 22.23 "· qo 
-1517 12 31 1167338.3919 267.885 356.871 1. 26 19. tl 22.49 23. 71 0.1<; 1.no 2.21 4.A6 -1442 12 13 1PH713.5107 249.4Al 348.0Ql 0.02 18.94 3.19 .1.45 3.72 4.98 
-1516 12 19 1167697.4831 256.579 4.324 1. 10 19.08 o. 76 2.08 2.49 2. 90 4.22 4.86 -1440 5 26 119"5244.3994 51 .608 178.414 1. 61 17.31 22.94 23. 9'5 o. 77 1.58 ?. s;q 6.82 
-1515 6 15 1167870.2793 69.74:3 186.802 o.72 17.05 20.25 2 1. 74 21.?.2 7.04 -1440 It 20 11954??.. 3464 227.384 3.7()4 1.19 18. 78 21.58 2?:. 83 i':3.~R 23.93 l. t1 5.12 

-1513 10 ,.o ll6Bl26.60q2 }q"3.719 356.0'.H 1. 22 18.13 4.09 5.24 I 5.19\ 5.7:l -1437 .. 10 1196455.0912 163.401 354.?62 O.Q5 17.75 ( 17.421 1q. 98 6. 1~0 

-llil2 4 13 ll68903.2186 t:l.,941 1131.912 1. 55 17.90 lA.33 19. 36 20. 16 ?.0.97 n.oo 6.25 -1436 3 15 lt96633. l564 342.541 183.161 1. 28 tR.33 lR.45 lQ. 11 20. 31 'i. "78 

-1508 1 26 ll 7046A. 3759 109.579 4.245 I. 73 17.01 22.29 23. 39 23.q5 o. 50 1. hO 6.89 -141'i R 2R l\97164.,4095 l4?..2R5 10.55g n. 20 17.38 23.80 0.61 l. 43 6.4"7 

-1sot • 6 1171148.1846 60.903 351.620 0.43 17. 10 18. 52 I 19. 73 20.9'5 6.94 -1433 I 12 1197666.2606 280.,61\6 176.010 1.75 19.15 19.43 20. 53 'J 1. 10 21.68 22. 77 4.91 
-150 5 26 1171502.3463 50.35A 359.899 1.81 17.28 2l .51 22. 58 23.47 0.36 1.43 6.78 -1433 1 8 1197843 .4272 92.054 356.409 1.1q 16.Q:3 73.54 O. Al l. 38 1.95 l.23 1.0:-:. 

-)505 11 10 ll 71679.4377 225 .. 246 184. 131 1. 24 18. 72 23.:93 1. 02 1. '58 2. 14 3.23 5.21 -1432 • 26 1198197.4729 01. 3ns 4 •. 34Q l. 08 1. 7. 00 0.61 1. 9g 2.38 ?.. 76 4. 14 1.00 
-1504 5 14 1171856.~818 3Q.,7QO 7.911 0.45 17.46 22.86 0.14 1. 42 6.61 -1430 10 31 llQ9054.l05l 206.268 174.716 0.88 18-.51 (17.771 lQ.44 '5.42 
-1501 3 14 11 72890.47Q8 340.679 3.759 1.,0 18.45 0.52 l. 5 8 2. 20 2 • 83 3. 89 '5.64 -1429 to 20 U9940A.l666 194.874 182.034 1.49 18.29 1 a. 29 19.08 1 Q. 8h 20.Q4 5.6) 
-1500 R 26 11 7::1421.1345 139.,803 l 90. 797 o. 11 17.34 17.38 18. 00 1~. 61 6.,57 -1428 4 15 1199586 .3287 12.594 9.444 o. 11 11.qo 21.68 22.10 23.72 6.19 
-1499 1 17 1173746.3 709 100.670 168.775 o. 15 17.04 23.39 0.08 n.11 6.96 -1428 10 9 1199762.5274 183.821 189. 893 0.11 18. 00 2.64 1.5q 4.53 5.QO 
-['498 1 1 ,1174101.0625 90 .495 177.331 1.46 16.98 '(16.611 17. 34 t@.36 7.05 -1426 8 19 17.00442.3581 133.157 174.919 1.05 17 • 28 21.98 23.33 2 3. 61 73.89 1·. 23 6.64 
-1497 ·- 21 1174455.5742 80. 1CJ4 185.983 0.85 17.02 3.21 4., 79 6.37 7.05 -1425 2 12 1200619.1670 311.561 3.155 l • 32 lR.84 ( 18.621 lQ. 29 20.41 5.2? 
-1496 11 9 lt 749'57~ 38fl6 215.803 348. l Ol o.o'3 18.52 0.33 0.64 fj.,Q6 5. 34 -1423 12 12 1201653.4265 249.181 355.979 1.19 18. 99 23.61 0.79 t. 33 l. 86 3.04 4.93 
-1495 5 5 11"75134 .2165 30.814 l 11.532 o.c;.4 ll.59 l'l.04 20.42 2\.19 6. 54 -t422 6 1 1201829 .. 6979 6?..019 l77.538 1.47 17. 25 6.1s· 7. 181 ( 7.941 6.87 
-14Q4 4 25 ll 7548fl.5121 20.389 un.052 1. 69 17.81 l. 45 2. 45 3.)0 4. 14 5 .. 14 6.34 -1421., 5 27 1202184.:p36 51.928 186.307 o. 91 17.27 71.% 23.07 o. 58 6.,88 
-1494 10 19 tl 75666. 3034 l'l3.802 3. 7q7 1. 18 IA. 25 20.54 21. 7q 27. ::n ?2.81', ').,lt 5 .. 6'1 -14lq 4 6 1202864.2411 3.724 1"74.163 0.81 18.03 19.19 20. 78 2?..38 6.10 
-14CJ3 4 14 1175841.0~903 10.206 189.790 0.35 17.83 116. 9131 lR., 01 6.33 -1419 • 29 1203040.4511 174.459 354.057 o. 92 17.83 o.41 t. 96 3.50 6.02 
~1492 3 4 ll 76168.4626 331. 743 168. 357 o'. 06 1B. 65 L.54 1.97 7.40 5.48 -1418 3 26 1203218.43qo 353.105 lAZ.412 1.41 18.23 23.41 o. 55 1.11 2.00 3. 21 5.89 
-1491 B 17 1\ 76690.062Q 130.677 355.264 t. 11 17.25 ( 16.52H16.921 rn,. 11 6.61 -1418 9 19 17033q~.0975 163.798 2.096 ,. 56 17. 78 c 11.:n1 1 R. 08 19.04 6.06 
-149()_ 2 II ll 76877.2566 3L0.458 184. 877 o. 98 tR.84 19.01 20.71 22 .. 45 5. 26 -1417 3 15 1.?03572.457q 342.254 190.225 0.04 1a. 3q 1.11 l. 55 l. q1 5 .. 71 

-1490 8 1 1177053. 7065 120.280 3.641 1. 32 17.02 6.17 7. 2211 7. 86 l 6.86 -1415 t 23 1204251.61~7 291.707 175. 760 1 .. 21 l'J.14 3.86 4. 97) l s. 51 l 4.93 
·1488 6 16 1177733.4674 71., 32A 350.741 0.21 n.01 1.57 2. 52 l. 51 7. 01 -l'tl5 1 l9 1204429. 7040 10;,.5q3 355. 63ft 1. 05 16.Q2 6.21 I 7.68H 7.Q9, 7.03 
·1488 12 10 11 7"7()1 o. 1653 241 .2qq 1"76.290 1. 28 1q .. 05 1 Q:.06 19.67 20.15 4.93 -1414 I 12 1204606.2870 281.105 183.806 1.29 1?.11 19.95 21. 01 21. 62 12.23 ?l.29 4.95 
-1487 6 6 1178087 .6107 60. 74':i 358;964 1. 65 17. 17 3.88 4- 97 5.84 6."71 Ii.ea -1412 5 17 1205462. 3420 43.221 351 .. 137 0.51 17.35 22.26 23.47 o. 68 6.73 
·1486 5 26 1178441.6483 50 .002 6.973 o.62 17.34 5.12 6.58 6.72 -1412 II ID ll0563Q:.4414 217 .466 174.662 0.87 18. 65 o.n 1. R4 l. 51 5.79 
·1484 4 4. ll 79121.,0901 1.404 354;537 t. 03 18.00 (17.131117.361 18 .. 70 6.11 -1411 5 1 l:?05817 .05Q7 33 .. 214 35q_ 842 1. 86 17.49 116.531(\7.371 l!\. 32 6.~o 
·1484 9 26 1179298 .. 1094 112.aqz t75.055 0.94 11.(14 ( 11.1'5) l<J.47 5".98 -l411 10 31 1205qq3.,5134 206.0'>8 lRl.981 1. 50 18 .. 42 1.57 2.64 3.43 4.22 'i. 29 5.51 

•1483 • 17 1179652. 1489 161.617 182.468 1.41 11.12 11.11 18.52 l 9. ?1 20.18 6. 19 -1410 • 27 1206171.6224 23.043 8.593 0.44 17.78 4 .. 63 5.f:13 6. 31 
·1482' 9 6 1180006.4744 150.699 190.468 o. 16 17.46 1.43 2. lA 2.Q1 6.45 -1408 3 5 1206850,.26"78 333. 129 354.607 O.R9 lR.50 19.57 21. 23 27. 90 5. 'i7 
·1480 1 17 1180686.3811 101.05q 176.630 1. 34 17.01 22.49 23• 515 0.22 O. 8R 1 • 94 6.99 -1408 8 ,o 1207027 .(,955 143.996 174.575 0.98 17.38 6.13 I 7.721 6.54 
1479 1 10 ll80863.1729 271\.,759 4.081 1. 15 19.14 (18. AR 1 19.37 20.61 4.86 -1407 2 22 1207204.48.98 322.345 2.102 1. 40 18. 73 Q.57 l. 65 2. 3s, 3.11 4.lq 5.34 

1477 5 16 1181719.4915 41.192 1 71. 626 0.39 17.50 1.89 3.08 4.27 6.63 -1407 8 19 1207382.092'1 133.770 182.746 1.37 17.29 (17.121 J 7.84 1R.Q5 6.64 

1477 II ID 1181897.3365 216.130 3'55.991 1. 20 18 .. 58 21.58 22. 74 23.29 23.83 o .. 9Q 5.30 -1403 6 1 1208769.6465 62.347 185-440 1.04 11.22 5.01 6. 33 6.5q 6.85 6. 91 
147b 10 30 ll 82251.6513 204.973 3.752 1.1a 18.35 4.'12 I 6. 161 ( 6.,701 5.53 -1401 • 1B 120944q.,5355 14.188 173. 356 0.7'3 1"7.94 2-""4 3.q1+ ,c;.44 6.20 

1475 4 24 1182428.4040 2il .66I l88.Q65 o.48 17.75 23.40 0.5Q: 1. 7fl 6.41 -1400 • 29 1209980.4603 17¥.851 1.912 1. 59 17.86 0.33 l. 29 2.06 2.84 3. RO 5.98 



136 Part II; Lunar Eclipses -1399 - -1267 137 

CV CM CD JON l p P~A, TR TPB TfB TM TTE TPE TS 
CV CM CD JON l p PMA TR TPB TTR TM TTE TPf TS 

-1334 0 20 1234077 .4274 165. 719 188.896 0.25 17.72 o. I l 1. 10 7. 09 6. 19 
-1399 9 19 1210335.1035 •164.183 9.94A 0.29 17.82 (17.14) tR.29 6.03 -1332 2 5 1234580.1634 305.046 355.0•H 1.03 ta.sq ( lfl.671 18.91 20. 15 5.16 
-1396 I 24 1211191.6462 292.120 183.585 t.32 19. 11 4.49 s. 541 ( 6.1q1 4.96 -1332 1 30 1234756.2508 114.644 1 73. 766 o.ae 17. 10 19.55 21.,0R ?2.61 6.,86 
-1396 1 '" 1211368.0427 102.331 2.ao1 t. 35 11.01 (l'i.991tl6.701 17. R5 6. 91 -13'1 1 24 123'4934.3690 294.04A 2.958 1. 31 19.05 21.65 22. 83 23. 'H o. 20 l. 37 4. qs 
-1395 1 1 1211722.3596 91.794 11.205 D.03 17.00 23.16 23.51 23.86 6.'96 -1330 1 13 12352BA.3581 2A2.762 10.297 0.01 19. 15 22.99 23. lA 23.36 4.85 
-1394 5 29 1212047.6552 53.635 350.266 o.38 17.25 5.95 ( 1.021 6.A3 -1330 1 10 1215465.6195 94.214 190.808 o. 18 16.96 5.00 5.76 6. 51 7.08 
-1393 5 18 1212402. 3687 43.625 .358. 976 1. 72 17. 38 22.21 23.17 7.4.00 0.83 1. 78 6. 70 -1329 tl 23 1235967.2912 23n.3q7. 353.833 o. 90 1.q.79 20.69 2 z. 70 71. 72 5. 10 
-1~92 10 30 1212'B3.2538 206.173 1119.804 0.29 18.43 20.11 21. 09 :n.06 5.49 -1327 11 2 1?36676.5432 208.702 9.520 0.33 18.45 3.01 4.n4 ~- 07 5.42 
-1390 3 17 1213435.5573 343 .15fl 353.940 0.11 18.37 ?.66 4.25 5.71 -1325 3 18 1237178.3105 345 .693 173.381 0.86 18.36 20.84 22. 32 23.80 5.79 
-1389 B 30 1213967.4081 144 .100 182.304 1. 44 17.40 22.84 23.93 0.70 1. 46 2. 56 6.52 -1325 9 ll 1237355.t<HS 156.294 352.942 0.57 17.60 18.7.8 19. 71 21.14 6.27 
-1388 2 " 1214144.3365 327-.582 10.567 0.21 18. 73 21.77 27..59 23;,42 5. 34 -1324 8 30 1237709.2631'J l't5.179 0.564 1.74 17 .. 43 M.36 20. 40 7.1. 27 72.13 23. 17 6.43 
-1388 B 18 1214321 .4%0 13~ .073 l'~0.025 n.06 11.21 2.16 2.65 3.14 6.73 -1323 2 25 123781:P.5906 325 .033 190.292 o. 1 B 18. 70 3.90 4.M 5. 42 
-1386 I 3 1214824.1377 272.068 355.815 l. 16 19.12 110.23)(18.731 19.Q4 4. 86 -1323 B 20 1238063.6328 l34.432 8. 764 0.45 17.22 4.80 5. 99 6.65 
-1386 6 28 1215000.3037 82.924 1 75.868 1.20 11.02 20. 75 21.90 22.45 23. 00 o. 1c; 1.04 -1321 1 4 1238566.1296 273 .210 174.343 0.82 19.16 (18.06} 19. 70 4-88 
-1'386 12 23 1215178.3781 260.922 3.552 1.21 19.12 22.14 23.37 23.95 o. 53 1. 77 4.84 -1321 1 1 1238743.6000 85.380 355.599 1.17 16.94 3.88 5. 05 5. 5'5 6. O"i 7. 05 
-1383 10 21 1216211.1176 196.736 353.R57 0.90 18.30 1 9. 48 2).00 5.56 -1321 12. 24 1238920.2808 26?.015 181.922 1.52 19. 12 19.80 20. 85 21.6'5 n.44 23.49 4.89 
-1381 q 30 1216920.4560 175.240 9.741 0.31' 17.90 0.85 1.84 2. 84 s.q5 -1320 6 10 1219098.0721 7~.072 4.259 1. 13 17.03 116.7'11 17 • 25 18. 52 6.97 
-1379 2 13 1217422.3118 313.516 175.077 r.11 10. 86 20.60 21. fH 22.22 22.62 :n.1n 5.26 -1318 10 23 1239954.4473 199.235 l73.6lq o. 81 18 .. 34 0.46 1. 97 3.48 5.58 
-1379 8 9 1217599.2821 123.846' 354. 342 0.82 17. 12 20.18 21.82 .n.41 6.77 -1316 4 1 1240485.t.387 5.103 7.999 0.64 18.09 4.79 ( 6.17.1 6. 01 
-1378 1 29 1217953.3390 112.930 2.118 1.47 17.04 7.1. 18 22. 28 23.07 ?..3. 86 0.95 6.87 -1314 2 15 1241165.4924 315.890 154. 708 0,.96 18.78 o.93 2.57 4.21 5.27 
-1377 1 24 1218131.590<l 297.445 191.479 o.oo 19.06 4.62 4.72 4. 82 c;. 01 -)314 8 11 1241341.5798 125.346 173.216 0.79 11 • 18 3.49 4.96 6.43 6.77 
-1377 1 10 1218307 .6702 102.349 10.502 0.11, 16.98 6.19 6.93 6.96 -1313 1 31 1241696.2486 115.024 HH.634 1 • 64 11.01 19 .. 16 20. t 1 20.90 n.70 22. 65 6.R9 
-1376 12 2 1218810.1236 239.856 174.626 0.87 1a.q9 I 1 8. 161 19.R?. 4.98 -13t0 5 ,o 1242730.0617 5">.600 1-11. oq2 1. 32 t7.19 ( 16.691 17. 3g Ul.5R 6.91 
-1375 5 n 1218987.6767 54.014 358. 110 1. 58 11.21 5.65 6. 6l ' 7.421 6.RO -1310 11 23 1242"107. 3177 230.799 1.658 1. 62 tA.A2 20.qq ?l."14 ?. 2. 73 ?.3 • 51 o.47 5.07 
-1375 11 21 1219164.?.222 228.471 1Bl.9<'J9 1. 50 18.81 19. 64 20.43 71. 21 n.?.B 5. 14 -1309 5 19 1243084" 1122 44.958 185.151 0.94 17.31 17. 73 ll'J.43 6.81 
-1374 5 IA 1219347.2076 43.84"1 6.870 0.11 17.3R 18.53 20.00 21.48 6.69 -1307 3 20 t?.43763.6361 356.281 l n:.688 o. 75 18.29 4.AO ( 6. 211 5.q1, 
-1374 II ll 1219518.6233 217.390 189.820 o.3o lR. 55 4.99 ( 5.961 5. 3R -1307 9 22 12431'J40.5107 167.252 352.654 o.s2 17. 71 2.04 1. 41 4 .. 79 6. l 7 
-1372 0 20 l2201CJJ:!.3823 165.907 1 73.949 0.00 17.78 22.74 0.2a t.82 6.13 -1306 3 18 1244118 .. 3444 346.108 181.214 1.10 18.34 21.25 22 .. 20 2 3.02 23. A4 n .. 79 5. 81 
-1371 3 lb 1220375. l 165 343.705 1. 537 •l. 61 18.32 117.531 HI. 35 t'l.37 5.76 -1306 9 II 121t4294.5898 156.071 0.221 1.~o 17.52 3.22 4. 26 5.13 5. 9g 6.34 
-1368 1 14 1221409.4875 2R3.126 355.·659 1. 13 19. 08 0.84 2. 09 2.55 3.00 4.25 4.92 -1303 I 1.4 1245151.4544 ?8'i .315 174 .. 121 0.79 19.16 a.ta l. 78 1. 3<'.I 4.89 
-1368 7 9 1?215815.6151 93.4.37 115. 114 1. 09 17.03 4.24 5.52 5.89 6. ?5 7. 01 -1302 1 4 1245505.6264 273 .. 155 181.l'H l,. 54 }l'J.16 4.01 ( 5. 0511 5. 8"i) 4.87 
-1367 • 28 1?.219411.2752 83.277 183. 756 1. 31 ~6 .. 98 19.96 21. n1 21. 64 ??.. ?.8 n.33 7.08 -1302 6 ,o 1745683. 3593 85.537 3.42:\ 1.21 H:,.98 21.85 23. 01 2":\.f.,5 o.zq 1 .45 7.0(1 
-1365 5 9 1222620.1 O!H 35.02": 171.608 0.43 17.50 l 7.f\4 19.05 6.63 -1299 4 28 1246716.3272 25. 73A 3'>8.464 1. 62 17.65 21.10 ?2. 11 22. 97. 2.1.74 n. 75 6.44 
-1365 ll ? 1222796.5482 207.932 353. 83 A o.qo 18.37 2.88 4.40 5.49 -12Q9 10 23 t246Bq4.0711 lQ9.246 181.287 t. 60 18.38 (16.A?Ht7.651 18. 77 'i. 55 
-1364 4 27 1.222974.2632 24.46A 179.879 t.81 17.67 19.40 20. 47 21. 36 ?2. 25 23.33 6.45 -1295 8 II 1248281 .5806 l-25 • 741 181.04CJ 1. 73 17.1.5 3 .. 10 4. 04 4.fff, "i. 67 6.fit 6.79 
-1364 lo 21 1223151. I 953 197. 135 1.698 1.62 lA.32 19.00 19.79 20.57 21.53 5.53 -1294- 1 31 124M36.260R 115.4?:9 189.452 0.18 17.04 20.00 21. OA 2?.16 6.9? 
-1363 4 16 122332R.295A 13.770 187.861 0,.46 17.83 20.63 ?l.CJ2 2).22 6.30 -1292 6 9 1241Hl5.3291 65.CJ80 176 .. 179 I. I 5 17.1'3 21.29 22. 60 23.12 23. 61 0.95 6.96 
-1361 2 ,. 1224007 .6487 324.317 174.583 1.04 18.80 4. 74 ( 6. 081 ( 6.321 5.33 -1291 5 ?.9 12 11-9669.3860 55.314 184.243 l. l 0 17. 23 22-56 23. 91 o.14 0.76 2. l1 6.88 
-1361 8 ?.I 1224184.5770 134.590 35.3.785 0.12 17.19 3.34 4.90 6.47 6 .. 6(J -1291 II ?.3 124()847. 2791 231.141 9.542 0.32 18.87 20.66 21.68 22.69 5.03 
-1360 2 14 1224362 .3432 J!l.941 182.874 1. 44 18.83 21.14 22.14 22. 86 23.57 o.58 5.29 -1288 3 29 1?50703.6679 356.691 180.524 1. 8 l 1a·.26 5.08 6. 031( 6. 87 I 5.89 
-1360 8 9 1224538.6385 123.607 1. 523 1. 58 11.oa 4.34 5.41 6.24 6.81 -1287 3 \R 1251058.2265 346.373 189. l 25 0.35 18.27 18.97 ?0.06 21.15 5. fl6 
-1358 • 19 1225218.2815 74.518 348. 539 0.12 16.97 21.44 22.04 22. 65 7.04 -1287 q 10 1251234.3131'J 156.180 8.037 0.58 1 7. 62 21.oa 22. 3A 21.69 6.24 
-1358 12 13 1225395.45l'J4 251.018 174.556 o. 86 19.08 0.49 2. 15 3.80 4.90 -1285 1 22 1?51914.2259 106.484 354. 136 0.93 16.97 18.94 ?.0.50 27. 07 6.93 
-1357 12 3 t2?'5749.5739 2Jq.689 181.982 1. 50 18. 92 2.·9a 4.04 4.,n 5.05 -1284 1 II 1252268.6526 96. 038 2.661 1.40 16.94 4.81 5. 91 6.65 1.0 l 
-1356 5 28 1?25927.4935 154.248 5.969 o. 86 11.21 1.31 2.go 4.4A 6.79 -1283 1 3 1252445.4585 27.3 .-363 l89.6fl6 0.34 19.11 0.68 1.11 ?. 7'.l 4.92 
-1354 4 1 1226606.1268 4.823 352.4.37 o. 52 17.94 18.09 lQ.44 6.15 -1282 11 14 1253125.1689 221.651 l 73.602 o.eo 18. 75 l 9. 31 20. A2 5. 19 
-1353· 3 ?.1 1226960.4215 354.291 0.815 1. 7'3 18.20 23.0A Q. 08 0.<:13 1. 78 ·2. 7A 5.89 -1281 5 10 \251301 .6276 36. 156 357.614 1.48 17;,53 4.41 5.44 6.10 6.56 
-13'53 9 21 12271l8.05R6 165 .973 181.685 1. 54 17.81 ll6.3R)(l7.201 ti::i. 27 6. 10 -1281 11 3 1253479.4160 210.421 un.?.5o 1.61 19.51 23.20 o. 27 1. 11 1.. 95 3.0?. 5.42 
-1352 9 0 1221492.1 o<n 154.768 IRC).!82 0.20 17.59 117.42) lR. 32 6.33 -1280 4 28 1253656.2668 26.057 6.358 0.90 17.66 19.85 21. 36 22. f7 6.44 
-1349 1 to 1228525.5965 93.799 182.997 1.43 16.99 3.61 4. 61 5. 32 6.03 7.03 7.05 -1280 10 22 1253833.4,ll l 198.9'>5 188.415 o. 33 1s.:rn 23. 71 O.R4 1 • 96 5.63 
-1348 6 2B 122 A880 • 3 063 83.686 191.593 0.06 16.95 21.82 2?.. 28 22.73 1.11 -1278 3 9 1254336.1245 337.35R 353.657 0.16 18.40 117.82) 19.36 5.68 
-1347 5 19 1229205. 3919 45.409 170.717 o. 27 17.42 23.71 0.10 1. 70 6. 71 -1278 9 I 1254512.2539 146.981 172.332 D.66 17.50 19.79 2'1-16 22.'i2 6.41 
-1346 5 • 1229559.5318 34.851 l 78.CJ70 1. 65 17.57 1.93 3. 01 '3.88 1to 15 5.R4 6.55 -1277 2 2b 1254690.2979 326.542 1.671 1. 53 18.63 19.87 20. 97 ? I.RO 2?..62 23. 13 5.43 
-1346 II 2 1229736.5694 208.335 1.673 1.62 18.40 3.0'5 4. 00 4 .. 79 5,.46 -1276 2 15 1255044.2988 315.4AO 9.245 0.20 18.82 20.11 21.66 22.55 5. 23 
;..134,5 4 28 1229913.5701 24.183 1861991 0.61 17.73 3.14 4. 59 6.05 6.40 -1276 8 II 12'>5221.5900 126.129 10a.aq9 o. 46 11.12 3.79 4.97 6.14 6.82 
-1345 10 22 1230091. 1805 197.500 9.566 o. 33 18. 36 19. ".\l 20.34 5.50 -1275 12 25 1255723.4030 263.997 353.749 o. 90 19.08 23.18 0 .. 69 2. 19 4.88 
-1342 2 25 1230947.6843 324.732 182.410 1. 51 lJJ.77 5.33 6. 3.11 t 7.061 5.36 -1274, 6 21 17.55960.5946 76 .394 175.265 o.99 17.09 3.73 5.4A 6.9R 
-1341 2 14 1231302.265A 314.244 190.781 o. 10 18.77 20.27 7.0. 87 21.47 5.34. -1273 6 10 125 6254 .6 583 65.731 183.3?.1 1.21 17.17 5.04 6.24 6.88 6.93 
-1341 8 0 1?31478.3064 123.662 9.276 0.37 17 .. 17 21.07 22.15 23.24 6.71 -1271 4 19 1256934 .. 2724 17. 305 111.102 o.51 17.83 20.45 21.66 22.A6 6.'33 
-1339 • 19 121215R.7.896 74.904 356.395 1.30 11.00 20.41 21. 4q 2;,. n 22. 77 23. J35 7.01 -1271 IO 13 1257111.1637 189.371 352.262 0.45 18.17 19. 18 20.48 5.71 
-1338 12 2 1232689. 3611 239.851 189. 843 o. 30 18.90 ?2.63 23.60 o. c;a 5.06 -1270 ID 2 1257465.2591 178.088 359.746 1. 79 17.98 19.39 20. 42 2 1. 28 22.14 23. 17 5,.aq 
-1336 4 l7 1233191 .4084 15.277 351.621 0.39 17.81 23.75 Q.CJ3 ,. 12 6.lR -1269 3 30 1257643.'>307 356.950 188.406 0.47 18.18 2.21 3.45 4.68 5.96 
-1336 10 12 123336(J.0875 188.077 173.664 O.R2 18.21 117.301 l R. 81 5. 70 -1269 9 22 1257819.6607 167 .175 7.765 o.62 17.69 5.40 6.751 6.15 
-1335 10 I 1233123.3933 177.006 181.502 1.57 17.94 22.57 23. 64 0.4'7 1. zq 2.16 5. <:17 -1267 8 2 1258499."5427 l 17 .128 353.4-87 0.82 16.99 2.58 4.08 5. i;g 6.90 
-1334 3 ?.1 1233900.3186 :354.%7 8. 733 o.s2 18. 20 21. 13 22.35 23.57 5.89 

'I 



• 

138 Part II: Lunar Eclipses, 
-1266 - -1136 139 

CY CM co JON L p P•A TR TPR TTR TM TTE T~E TS 
CY· CM co JON L p PHA TR TP8 TT 8 TM TTE TPE rs 

-126b 1 25 12'58676.3081 2qs.201 UH.378 1.62 19.03 20.25 21.21 27.09 2?..92 2).q4 5.05 
-1264 11 25 125q7tQ.5322 232.872 173.626 o. 80 18.86 7.48 4.00 5.09 -1199 11 26 1283452.5195 234.070 352.027 0.42 18. 79 2;49 3.14 4.qs . 5.12 

-1262 5 10 1260241.5800 36.486 5.503 1. 03 17. 55 3.37 4.72 4.94 5. 17 6. 5'. 6.55 -1198 5 22 1283630.2178 48.992 176.343 l. 30 17.31 18. 70 19. 79 20.42 21. 05 22.14 6.82 

-1260 3 1• 1260921.4317 347.9A0 353.029 0.67 Hl.28 23.81 1.u, 2.12 S.81 -1198 l! 15 1283806.6632 222.,729 359.500 1. 75 18.61 s.21 6. 23) I 7.08) '5.28 

-1260 9 12 12610(H.6027 1 S7 .908 172.025 0.61 17.61 4.24 5.56 6.29 
-11"97 5 12 128Jq84. 7071 38 .. 766 185.096 1. 00 17.54 6.32 I 7. 99) 6-51. 

-1259 ' q 1261275.5941 337.21B I.OBA l. 6'i- 18.50 3.01 4.0Q 4.Q6 5.57 -1 l'n 11 • 1284161.1108 211 .. 706 7.37Q o. 70 18.61 (17.70) 19.10 5.26. 

-1259 q I 1261452.26'H 147.3RO 180.176 1. A6 17.47 19.65 20. 58 21-41 22.24 23.17 6.43 ' 
-1195 ~ 20 1284663.3017 34CJ.063 '1 71.282 o. 33 18. 30 21.08 22.l!I 23.29 5.R2 

-1258 2 26 l261679.6014 3.U,.235 8.743 0.29 18 .. 70 ~ .. 88 4.95 5.36 -1194- 3 10 1285017.6163 338.451 17Q.61Q 1.00 18.54 3.68 4. 67 5.52 5.59 

-1256 12 25 1262663.43~0 264.410 l.56Q l.64 19. 11 n.sq o. '54 1.34 7..ll l.0Q 4.85 
-l l9ft. 9 3 12.85195.1755 14<} .lt-9R 359. 'T7~ 1.19 n.s2 1s.10 l<l. l1 20.04 2l.0'9 6.35 

-1254 6 q l26.H94.7.729 65.740 191.009 n.01 17.01 21.02 21. 52 22. ()2 7 .. 04 -1193 2 27 1285377'.2000 J2A.0'~5 1 88. 075 0.62 18.56 19 •. 36 20. 68 5.57 

-1253 5 1 1263519.5882 27.756 170.257 0.38 17. 76 4.25 5.31 6.~7 6.41) -1193 8 23 1285549.2186 138 0415 7.398 0.52 17.37 18.67 20.04 21.41 6. 51 

-1253 10 24 126::.696.4997 200.'iOJ 352.165 0.44 18.28 2.01 "3.28 4. 5,; 5. 6 l -1191 1 2 1286228.1439 88. 323 353.355 a.81 16.93 17.13 18.62 20.11 1.07 

-1252 4 19 1263A74.2969 17.709 11R.945 1. 72 17.80 20.35 21. 31 2 2. 14 22.Q6 23.92 6.35 -1191 12 27 1286-4-06.1269 266.339 181.036 1. 61t 19.13 ( 17.93)(1,8. 791 19.87 4.8') 

-1252 10 J3 1264050. 604 7 189.185 359.627. 1. 77 18.07 3.74 4. 77 '5. 62 5.80 
-1189 6 12 1286937.5376 68.169 10.688 0.20 17 .. 14- 3.09 3.88 4.6R 6.90 

-1249 2 l6 1264907.40:15 3 l7 .019 1 73. 05g ().62 18. 83 23.02 0.47 1 • g3 5.27 -1188 • 2 128 7262. 5932 29.930 349. 857 o. t1 17.59 4.82 '5.48 6.15 6.50 

-1240 2 6 126526-l.6444 306.121 un.061 1.68 10.qq 4.27 < 5.ZR)t f>.Ul r;. to -1187 • 21 1287616'!. 7098 19 .. 316 358.012 1.48 11.80 6. 15 7.271( 8.08 I 6.?8 

-1248 8 1 l265439.246"i ll7.217 1.283 1. 62 l 7 .OR 18 .. 95 :rn. oo 20.85 21.69 22.74 6. Al -1186 10 4 1288148.3057 180.747 un.za'5 0.69 18.00 20.89 22.30 23.70 i;. 91 

-12'i-7 1 25 1265616.1699 295.4'i-7 189 .. 273 0.42 18.97 ( 18.6'51 19.77 '5. 12 -1184 2 18 12886'50. l 788 318 .. 984 352.477 0.71 18.69 1q.,06 20.44 5 .. 38 

-1247 1 21 1265793.3435 106.3% 9.124 0.20 17.03 22.16 23.06 23.% 6.90 -1183 8 2 12091a1 .oqas 118.278 179.444 t.75 17.12 l 7. 33 l8 .. 19 19.?1 6.83 

-1245 • 31 1266472.2285 56.%8 35'i. 873 1. 21 17. 17 19.00 20. 15 20.10 21. 25 22.40 6.89 -1182 1 27 12R9359.4l31 297 .895 0. 912 o. 39 19.04 23 .. 33 0.47 l. 60 4.99 

-1245 11 25 1266650.1 070 232.824 181.2?.3 1. 61 18. 88 (17.,671(1Fl.5l1 1 q. 59 5.01:1 -1182 1 22 128953~ .. 4957 107.748 187 •. 874 o. 60 l6.q9 1 .. 42 2. 76 4. 10 1.00 

-1241 • 13 1268037.6207 158.'314 179.853 1. R6 17.58 4.12 5. 06 5.BR 6.32 -1180 6 2 1190?.1'5.Sl'H 59.409 175.445 1. 1 5 17.26 2.01 3. 20 3. 67 4.14 5. 34 6.87 

-1240 q 1 1268392.?.625 147,. 757 lAB.,024 0.58 17.45 19 .. 82 ?. 1. 13 22.44 6.45 -1179 11 14 1290746.4786 ~222.935 7 .. 358 0.10 lA.68 1.13 2.53 3. qz 5.20 

-1238 1 16 l268Bq4.l299 286. 188 3'>3.~70 0.86 19.06 117.q7} tt~.45 4.9h -1171 4 1 12q1z4a.,5q26 35q_61l no .. 557 0.21 18 .. 20 4.35 5 .. 25 5.92 

-1238 T 12 126gQ71.1420 97.326 173.610 0.10 11.01 11.01 18.56 20.10 1.00 -1111 9 25 1291426.2151 171.391 3St.510 0.46 17.84 19.12 20. ~J 21. 'i5 6. Ol 

-1237 1 I l26q425 .. 21Q5 86.5Q7 181 .. 615 1. '57 16.97 18.41 19. 48 'JO,.'\;> 21 • 1 5 22.2? 1.01 
-1176 9 13 12CJ1780.4974 16().404 359.443 1. 73 17.62 1.02 2.01 2.94 3. 80 4.A6 6.25 

-12;1 12 ?b 126960,. 3668 264.727 9.4~6 o .. '\2 l9. 16 22.'i5 ?. 3. 57 o. 60 4.80 
-1175 ' 10 1291957.533A 338. 74A 187.,522 0.71 ta. 49 2.05 3.4l 4.Rl 5.65 

-1236 6 20 1269779.5723 76. 177 190.160 o. 22 17.04 3.~3 4.69 5. 55 7.0'5 
-l l 75 9 3 12921:H.5245 149.234 6.956 o.s9 17.46 t.96 3.41 4.86 6.41 

-123-lt 5 1 1270459.6061 28 .. 157 178.099 1. 58 11.11 3.,86 
"· 84 

5.63 6.43 6.43 -1173 I 18 1292637 .2%3 288.'581 173.225 0.71 19. 12 20.49 21.97 23.44 4.95 

-1233 4 20 12708t4.1283 17.932 186.833 o. 72 17.,72 17.% \9.44 6.42 -1173 1 13 1292813.4592 98.851 352 .. 613 o .. 10 16.n 0.15 2. 15 l. 55 1.02 

-1233 10 13 l2709qO .. 3 77'5 189 .. 34?. 7.472 0.6R ta. H, 22.67 0.05 1 .. 44 S. 70 -1172 1 1 1292991.4603 271.425 180.894 t.66 19.15 23.91 o.qq t. AS 2. 1I 3.79 4.89 

-1231 8 23 1271670.1964 l 3R .613 352:459 0.63 17.32 18.40 19-17 21.14 6.54 -1172 1 i 1293168.1463 RB• 701 1.218 1.11 16.()7 17.74 la. 56 19.37 20.32 6.98 

-12~0 • B 12720?.4.5507 121.qo4 0.70'5 1. 72 H. 14 ?.23 3., 2R 4.14 5. Ol 6. O'i 6.75 -llTZ 12 26 1293345.4342 266.017 1B8.0Q3 0.39 19 .. ll 23.96 I.ta 2.39 4.91 

-1229 2 6 1272201.5185 306.384 188.Q57 0.47 18.94 1. 81 2. c;lR 4.16 5. 17 -1170 11 5 1294024.4181 213.490 171.440 0.53 18. 59 o.oa l. l2 2.55 5.33 

-1229 8 2 1212378-6289 116.999 8.540 0.12 17.06 4.78 5.~o 6.85 -1169 10 26 17Q4379.0749 202 .697 179.266 1. 76 18.44 (16 .. 951(17.77) 1A. 7l 5.47 

-12?8 12 16 l?72881.24JH 255 .284 11:::.. sirn o. 78 19.12 19.54 21. ()5 22 .. 57 4.87 -116R 10 15 1294733 .6642 lQl.863 187.191 0.69 1.CJ.12 5.53 I 6.94) 5.7q 

-1227 6 II 1273057 .5287 67.~Q5 354.994 I .07 17.0R 2.21 3.57 l.<H 4.24 5. 54 6.96 
-1166 3 1 1295235 .. 5193 329. 766 351.999 0.64 LA. 59 1.94 3.?7 4. 59 5.4q 

-1227, 12 5 l273235.44R2 244.027 181.181 1. '61 18. 98 23.88 0.96 1.1w '-· 6'i 3. 7l 4. QQ 
-1166 8 ,. 129541? .2998 l '39 .921 l 71.069 0.25 l 7 .40 21.:n 22.30 23.29 6.'53 

-1226 5 ,1 1271412.2002 57 .)3? 3. 1?.8 1. '"\l 17.19 H'l.22 19.27 l<J.qo ~O.Ci4 2\. '58 6.BE:i 
-1165 2 18 12g5590.2094 310.397 o. 30 t' 1 .. 84 18.12 18. 8'> l 9. 69 2n. 52 21.46 5.35 

-1226 II ,. 1273589.4231 232.519 188.276 o .. 36 18.82 23.95 1. 12 ;>. 28 5.14 -1165 8 13 1295766.4070 128.968 l 7R.fl83 l. 65 17.?l 22.83 21 .. 87 o.n 1.57 2. 61 6.73 

-1221t 10 J 1274268.3131 t n .985 171.605 o.55 18 .. 04 21.45 2i.7o ?l.% 5.86 
-1163 12 17 1296623. l 992 256.,437 351.Q20 0.41 19.06 1 9. 92 21.14 4.89 

-1223 J ,o 1274446.1615 35~. 382 359. 662 l. 77 18. OR lA.74 lQ.62 21). 70 6.00 
-1162 12 6 129697"7.3764 245.161 '359.483 t.76 18.97 ·22.25 23. 26 O .. ll 0.95 l. Q7 4. q5 

-1222 ) 19 1274800.1837 347 .541 7.4 7A 0.52 18 .. 29 19.05 20.41 5. 79 -1161 6 2 1297155.2749 59.555 183. 295 l. 29 17. 16 19.88 21. 0"3 21.69 22. 35 23. 'iO 6.95 

-1222 9 13 12 74977. 6 036 15B.688 1 R7. 688 0.63 17. 57 4.00 5 .. 3'5 6.33 
-1159 to 6 12CJ801 l .5614 182 .459 351.322 0.42 17.93 3.52 4. 70 5. sn 5.93 

-1220 1 71 1275479.4833 297 .. 196 ~53.206 0.02 18.99 0.94 2.40 ,.e5 5.04 
-1158 3 31 1298188.2398 359.6'i8 178.268 1.59 18.09 18.83 19. 84 20.64 21.45 22.46 6.05 

-1220 1 22 1275656.4199 107.977 112.04q o •. 56 17.05 23.78 1 • 20 2. 62 6.,9'\ -1155 I 29 1299222. 6307 299.563 112.q4~ o.66 19.0~ 4.51 I 5. 95-1 4.99 

-1219 I 16 1275834. t 594 2~6.610 1.263 1. 68 19.09 118.56) 1 q_ 37 20.-:\2 4.9'3 -1154 l \3 12q,:ns3.464q 99.250 0.444 1..83 lb.94 0.4\ 1.. 34 2.11 "· 00 1. 1n ~-99 

-1219 1 l2 1276010.5045 97. 103 lB0.815 I., 70 16.99 1.21 2. 26 3 .. 17. ,. 99 5.04 7.0'l -115:J 1 3 1300108.1569 99.109 9 .. 041 0.44 17.00 17.54 1 8. 70 19. 85 6.95 

-1217 5 22 12 76690 .2142 4~.602 168.501 0.11 17.35 19.84 20.44 21 • 04 6.79 -1151 5 12 1300787 .2430 40.115 3'56.,200 1.16 17,.40 19.18 20.4q 21. 02 21.54 2?.85 6.67 

-1217 11 15 1276867.17qt 222.865 352.067 0.42 lA. 71 19.60 20. 'l'i 5.,20 -1151 11 5 1300964_.4449 213.911 179.230 1. 76 18 .. 56 0 .. 09 1 .. 01 I. A5 2.66 3. 61 5.36 '' 
-1216 11 3 1277221.3084 211.517 359. 5 l8 1. 76 t8. 5'":\ 20.69 21.11 2 2. 56 ?l.42 0.44 5.36 -1150 5 1 1301141'.3025 29-466 4.254 1. IQ 17.60 20.47 21. 82 22.25 2?.67 0.02. 6.48 i 
-121'5 • 30 1277399 .. 4206 213.358 185.989 0.85 17 .• 63 23.47 1.05 2.64 6.51 -1148 9 • 1301997.6079 150.749 170.647 o. 18 17.52 4.88 5.72 6.40 

-1213 9 4 1278255.5316 149.466 352.071 o.57 17.39 2.53 3."!4 ~. Pi 6.46 -1147 3 1 1302175.5477 330.174 359. 828 1. 85 18.61 2.05 3 .. 00 3.84 4.67 5.47 

-1212 2 27 12184'l2 .. 24M 321'.741 180. \_lH 1 .. 83 18.62 1q.,99 20.qq 2l.R4 22.10 2":\ .. 69 5.50 -1147 8 ,. 1302351. 7232 13'1. 731 ~78.402 1-- 57 1 7. 32 6.45 7. 501 ( A. 32 J 6.61 

-1210 12 28 1279-'i-66.6014 266.414 173. 532 0.11 19.18 1. 99 I 5.50) 4. 83 -1146 ' 8 13 l302706.144q 129.090 1660708 a.so 17.21 18. 30 19. 78 6.71 

-1208 6 11 1279997 .. '5141 67.761 2.868 1.45 11 .. 11 1.12 2.11 3.43 4. 16 'i. l 5 6.93 
-1145 12 29 130320A.,5374 267.'568 351.831 0.,39 19.07 2.74 3. 95 4.90 

-1207 5 31 1280352.?306 57.719 1 l.,5'j9 0.01 11.22 20.04 20.52 ?0.99 6 0 A3 -1144 6 23 1303386.1302 80.278 173. 760 0.87 11.02 18. 32 19.85 7.04 

-1206 • 21 12B0677.3121 }Cl,.502 350. 733 o. 27 11.12 21.66 22 .. 66 23. 65 6. 37 -1143 6 13 1303740.5596 69.956 182.419 1.44 17.11 2.66 3. 75 lt.52 5. 29 6.18 6.9A 

-1205 4 10 1281011.4404 8.86'> 358.880 1.63 17 .94 23.57 0. bh 1. 52 2. 39 3.47 6.14 -1143 12 6 1303917.2233 24'5.385 7.377 0.71 19.04 20. 31 21 .10 4. 88 

-1205 10 • 1;,e12os.::nq9 180.389 179.4l8 l. 79 18.01 21.48 22. 42 23.?4 0.06 o.qr:i 5.,A9 -1140 • 11 1304773.5483 10.175 177. 514 1.47 18 .. 00 2.35 3. 38 4.14 4.89 5. Q2 6.14 

-1204 3 ,. 1281385.4714 358.088 6.767 Q• 65 18. 16 O.'i5 2.04 1.53 5.92 -114-0 10 5 1304951.1532 18? .430 358.967 l.64 18.08 1 8. 78 IQ.63 20. 70 5 .. Ao 

-1202 8 3 1282241 .. 7086 tlA .4R2 112.1q1 0.45 17.12 6.112 I A.11 ) 6.8"5 
-1139 3 31 l305l28.t8J5 ~';iQ.982 l86,.\6b 0 .. '13 lff .. 04 1q.19. ?0 .. 1'0 6 .. 12 

-1201 1 28 1282419.5176 297 .606 t.OJ5 1.12 l q. 02 l .34 2. 2q 3 .. 10 3. <'12 4.1'!'7 5.01 
-1139 9 ,. 130530"'i.1528 171'\098 6.287 0.11 17 .. 91 18., 5A 20.13 5.97 

-1200 1 11 1282Q50.l843 97. 161 188.590 0.48 16.94 10.09 lQ.32 20,... !-,4 7.,()7 -1137 8 • 1305984.1024 120.090 351.287 0.50 17.10 1 7. "i3 18. 75 6.77 
-1136 1 29 1306162.1058 299.418 180. 378 1. 76 18 .. 96 I l 7. 22 l ( 1 A. 10) 19. t t:J 5.12 
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CY c• CD JON L p PMA TR TPB TTR TM TTE TPE TS CY CH 

-1135 7 l3 130669~ .4 721 9q.636 8.299 o. 55 16.98 n.95 2.22 3. 50 6.95 -1011 I 

-1134 11 77 1307195.1638 235.95b 171. 449 0.54 18. 95 l 9. l 7 70.41 5.oo -1071 7 

-1133 s 7.4 1307372.5090 50 .486 355.283 0.99 n.za l.69 ~.45 5.20 6.78 -1069 I! 

-\132 5 12 1307716.5789 '\9.858 3.370 1. 26 17.47 3.11 4. 31 4.Q4 5.56 6.60 -1068 11 

-1132 II 5 13("t"7904.3861 214. 2 32 lfl7. ll6 0.10 LR.55 22. 89 o .. 31 l. 74 5.38 -1067 5 

-1130 3 22 130A406.1808 351 .121 350. 7R8 0.46 18. l7 19.?7 20.42 5.93 -1067 II 

-tl29 9 • 13089'l7.0432 tS0.580 [77.982. 1. a;o l7.S7 ft6.C'H(I6.R2, 17 • Rq 6.3-4 -1066 5 

-1128 3 1 13ocn15.4016 330.4?.2 7.699 0.58 1 R., 61 22.85 0.20 1. 55 5. 41' -1065 3 

-1128 8 23 B092<H.4753 139.AIJO 186.217 o.0a 11.·31 0.12 z.::>5 "'· 78 6.60 -1065 9 

-1126 7 4 noqq11.4344 qo.769 172.946 o. 73 17.01 0.15 l. 59 3. n1 7.01 -lOM· 3 

-1125 12 u 1310502.5904 256.591 7.333 o. 72 19.06 3.65 I 5.051 4.R7 -1064 9 

-1121 10 27 1311182.2686 204.743 J'il.144 o. 38- 1q.40 20.62 21. 74 n .• A7 '>.48 -1063 3 

-1122 10 16 1311536.4860 193.534 3'58.BlO 1. 61 18.18 0.89 l. 97 2. ,n 3.6S 4. 7) 5. 70 -1061 7 

-1121 • 12 1311713.5006 10.518 185.382 1. 05 17.97 l .29 2. 59 2..87 '3. 16 4.46 6. 19 -1061 12 

-1121 10 ' 1311890. 4 74-5 182 .. 138 6.050 D,. 75 18.02 0 .. 76 ,. .. 35 3 .. q4 5,.96 -1060 6 

-1119 ? 19 1312393.;,852 321.284 1 n. l 91 o.53 18.74 20.32 21.64 ??.97 5.17 -1059 6 

-1119 8 " Bl256q.434q 130.801:1 350.745 0.42 11. 14 0.38 l. '51 2.63 6. 71 -1058 to 
-1118 2 • 1312747.4201 310. 304 HI0.014 1. a2 LA. 89 22.79 23.86 0.7'> 1 • 63 2.70 s.20 ... 1057 • 
-1118 8 • 1312924.1225 120.492 359.133 1. 75 17.13 17.90 1 A. 11 1q.66 6.73 -1057 to 
-1117 1 28 1313101.4099 29Q.l03 187.443 a. s2 lA.98 23.03 o. 3q l. 75 '5.09 -1056 • 
-1116 12 8 1313780.5382 247.177 171.455 o. '54 19.0lt ?..85 4.oq 4.92 -1054 2 

-1115 11 27 1,141:\5.1953 236. ':\68 179.261 1. 76 18.92 18. 99 l'~.81 J.rl.63 21.<;7 5.04 -1053 2 

-1113 5 12 13l't666.7.005 JQ.874 11.063 0.06' 17.45 19.2B 1 q. 75 20.n r:i. 67 -1052 7 

-1112 4 2 1314991.5061 1.6qg 350.0B9 o. 3,i; 18.06 2. 14 ,.16 4.lQ 6.04 -1050 6 

-1112 9 25 1'15168.2414 17? .6.37 170.019 0.07 17.93 20-49 21.02 n.5,; '5.98 -1048 s 
-11ll ' 22 13l'i346.2019 351.11§22 358.624 l. 66 1~.20 18.86 1q.67 20.4A 21. 45 s. 90 -1047 • 
-llll • 14 1315522.3743 161 .,4q7 177.670 1. 45 17. 70 22.lfl 23. 26 o.n2 l'l. 78 l.R6 6.?.2 -1046 3 

-1108 I ,. 1316'379.11183 7.RQ,.f',88 351.462 0.34 19.02 l q. 6'5 20.7R 11§.00 -1046 9 

-1107 t 7 1316733.4368 278.606 '35().265 1. 73 ttJ.\l 23.46 0.47 1.31 ;J. ]<; ;. 1'> '•• A 8 
-1045 ' -1107 7 • 131fi'Hl.12ff'§ 90.11'50 180.134 I. 72 16.QT 11;2t, l A. 12 18.Q9 2f"l. 03 7.06 -1045 9 

-1106 6 2' 1,t 7265.?326 RO~l85 lA8. 836 (). 27 16.96 19.48 20.'il 21. ':i5 7.09 -1042 12 

-1105 11 8 1317167.6?75 21'5.9% 35\.128 o. 37 113.48 5.25 I 6 •. H) 5.40 -1041 6 

-1104 5 2 13 l 7944. 1549 31.09?. l 75.845 1.20 1 7. '56 18. 3 l l !\. A,i; 1 (). 40 20.55 6.5() -1039 5 

-1101 3 3 1318978.5975 332 .040 1 71.662 0.41 18.66 .'.\.96 5.18 5.46 -103~ 10 

-1100 8 " 131 q5n9.45'';P\ 1,1.223 358.560 1. 66 17. 17 Q.13 1. OR l. flfl 2.MI 3. 63 6.6A -1036 3 

-1099· 8 4 1319864.1099 120.873 6.975 o. 1, 17. 17 1 7 .48 l B. qz 6.70 -1035 8 

-1097 6 14 1320543.0391 71.254 353. 436 0.67 17.01 (16.191 l 7. 71 7.00 -l03lt 2 

-lOQ7 12 9 1320720.5661 247.598 nq.243 l. 76 19.01 2.88 )., R3 4.6"- 4.Q6 -10l4 8 

-1096 6 2 n,0091.1299 60.634 1.557 1. '58 17. 14 17. 40 18. 2.1 IQ. 07 20.14 -1032 6 6.90 
-1096 Jl 27 1321075. l !24 236.677 187.13! 0.6'J 1a. qo (17.691 19. J 2 5.06 -1032 12 

-1095 5 22 1321251.4951 50.287 10.173 o. 21 17.'34 2.01 2.86 3. 71 6. 73 -1031 • 
-1094 10 7 1321753.'5662 183.685 t6g.aos 0.03 18.07 4.4() 4.,n 'i.24 5.85 -1031 11 

-1093 4 3 1321931 .5186 2.104 357.907 1. 55 lfl.08 l.59 2. 57 3.15 4.13 '>. 12 6. 02 
-1029 to 

-1092 9 14 1312462.1605 161.677 185,.510 o. qq 17.71 l A. 76 20.35 6.19 -101.7 9 

-1090 1 30 1322964.5230 30(1 .649 351.189 o. 30 18.95 2.34 "3.40 4.4'5 5.09 -1025 1 

-1090 7 26 1323142.0587 111 .ea~ 171.533 0.48 17.10 I 16.511 17.74 6.86 -1025 7 

-1089 7 ·15 1323496.,4 lA'] 101.360 179.970 l.A4 11.00 23.13 o. I 7 1.0<; 1. 92 2. 97 1.01 -1024 7 

-1088 1 8 1323673.3233 278.870 7.162 0.75 19. 15 21.05 22.47 7."\. RS 4.84 -1023 1 

-1088 7 4 B23850. 5 054 90.631 187.990 0.42 l&.96 l • 77 3.03 4.?9 7.0fJ -1023 1 

-1086 5 13 132452Q.4585 41.510 174.982 1. 07 17.49 o.56 l• 86 2.19 2.,:;.2 3.R'l 6.66 -1021 11 

-1086. II 7 1324707. l 679 21"--851 , 358.679 1. 59 ta. 63 1 q,. 7.l 70.05 '.l. 14 '5. ?.1 -1020 5 

-1085 5 ' 1324RA4.13:!11 31 .451 183. 77.6 l. 31 17.'52 17. '58 ta. 21 19.R'5 1Q.R9 6.64 -1020 10 

-1085 10 27 1325061-1400 204.360 5.803 0.79 18.48 (18.401 20.02 5.41 -1018 9 

-1083 9 5 1325740.l 151 152.477 349.R72 0.29 17.55 l 7.87 lA.M: 6.29 -1017 3 

-1081 • 15 1326449.4372 1,1.586 6.433 o. 83 17.22 23.82 1.·n 2.,n 6. 65 -1017 8 

-1080 12 ?.9 1326951.2771 2M.'543 171.344 0. S3 19.19 20.43 2 1.66 ?2.R.q 4.95 -1016 8 

-1079 6 24 1327128. 3090 81.668 352.558 o. 51 16.94 21.28 22. 65 0.02 7.04 -1015 12 

-1078 6 13 1327482 .4102 71-032 0.681) 1. 73 17. 05 23.04 o. 09 0.,96 1. 83 2. 87 6.97 
-1014 6 

-1078 12 8 1327660.,4757 247.88() 187.138 0.68 l~. 99 0.93 2.'35 ,.18 4.q9 -1014 12 

-1076 • 23 •1328162.14\8 22.7\lt 348. 505 0.11 17.63 17.Q9 18. 58 l q• lR 6.47 -1013 6 

-1075 10 6 1328693 .0532 181.549 177. 251 t • 3 8 !R.13 ft6.4tHl7.13f 111. 22 5 .. 18 -1013 12 

-1074 • 2 1328871. 3257 2.2q5 s. 782 o. 8-8 18.06 ,rn.9g 22.60 0.20 6.03 -1012 6 

-1074 9 26 1329047.',U2 172 .681 185.283 1.03 17.83 1. 70 3. 07 3.30 3. 53 4.90 6.07 -1011 10 

-1072 8 5 13297?7.3731 122 .540 l "70. 903 o. 37 17.18 :n.94 o.o4 1. 14 6.77 -1010 • 

-1135 - -1010 

CD JON L p ... TR 

29 1329904.1236 300 • 6lt0 358.822 1. 66 18.95 
26 1330081. 7082 llf.933 l19.244 1. 71 11.05 
29 1330938.3430 238.370 351. 115 0.36 }8.87 
18 1 ~31292 .5078 227.052 '\58.627 1. 57 18. 72 
B 1331469.4432 41.886 182.831 1.46 17.45 

6 1331646.4747 21'5.537 5. 718 o. Rt 18. 58 
3 B31824.1584 31.867 191.540 o. 01 17.49 

24 133214<}.2019 353.326 170.390 O. ?.l 18 •. H 
16 1332325.4631 163.427 349.',42 0.24 17.62 
12 13,2503.3126 342.527 178.169 1. 54 18.39 

5 1332680.1410 15?.89~ '357.679 1. 52 17.57 
1 13.32857.3307 331.'570 186.080 0.11 tA. 54 
6 t3337l 1. 5825 92.120 3Sl.722 o.31 16.<}o 

30 1333891.3071 26q .q55 179.163 1 .14 19.15 
24 1'3'34061.6942 81.460 359.833 1. El2 16.98 
13 1334-42?..0964 71. 112 8.456 0.'51 11.01 
28 1334924.2'381 205.qz1. 169.603 o.oo 18.51 
24 133510;,,.1445 23.091' 3S6.361 1. 30 17.65 
17 1335278.4031 194.661 177.155 1.37 18. '26 
13 1335456.f,223 12. 798 5.022 I. 0 J 17.(J3 
20 1336135.1524 3l2.361 350. 3 87 o. 17 lR.63 

9 1336489.4614 311 .550 3'58.500 1.61 18. 85 
2S 133 7021. 0605 111 .683 186 .. 443 0.69 17.03 

4 l.H7700.0640 62.336 1 n.211 o. 79 17. 14 
13 1338409.4676 42.290 190.676 o. 20 17.42 

3 1338734 ♦4988 1.867 16q.662 o.oe lA. 11 
24 1339088.'59A8 353.119 177. 690 1.42 18.29 
16 1319265.4940 163.844 357.371 I. 47 17-64 
n 1:\3944?.6286 342.240 18'5.484 o.e0 16. 45 

6 13 3 ()620. l 034 153. 243 5.562 0.96 17.62 
,o 1340831 .189Q 210.2·n 187.040 0.69 19.U 
24 H410D7 ... 3978 RI .. 566 7.606 f),.65 11.01 

4 1341687.4481 33.545 355. 503 1. 16 17.53 
17 1342218.2347 194.884 185.018 1.oa lR.26 

2 1342720.4569 33~.111 l49.854 0.09 18.51 
10 l3437.li7..1'056 133.267 178.028 1 .49 17.28 

9 1343429. 3823 311.860 6.369 O,.R9 18.87 
5 1343606.3441 122. ·110s 185.757 o.et 1 7. 12 

14 1344285. 3712 72.763 172.355 o. 66 17.11 
9 1344463.11127 24().417 358.567 1. 56 19.04 

• 1344640.0693 62.722 181.072 1.73 11.10 
28 1344817. 1563 237.CJ22 5-651 0.92 18.97 

8 1345496. J 830 185.517 349-156 o. 18 18.09 
16 134620'5.4461 164.1'?6 5.259 1. 0 l 11.10 
31 1346707 • 357q 302.700 110.75;, 0.45 19.02 
27 1346884.1406 113.185 350.186 0.10 11.02 
15 1347238.21'30 102.445 3'58.245 1.55 16.97 
10 1347416. 5418 281.329 186.922 0.10 lQ.12 
5 1347592.7068 92.049 6.819 0. 78 16.96 
8 n4a44q.1125 211.020 177.073 1 .. 36 Ht.67 
4 1348627. 1.976 33.682 3.338 1. 28 17.51 

28 1348803.6031 206 .. 0136 184.972 l. 09 18.38 
7 1349483. ~525 154.924 169.5'33 0-13 17.62 
3 134q660. 1179 331.154 357.5q2 1.47 18.48. 

28 1349837.6140 144.0'H l 77.51t7 t.40 17.40 
16 BSOl'H.6385 1'3'..992 18',. 1 70 o. q1 11.22 
31 1350694. 4050 271 .. 889 3'50. 995 0 .. 32 19.08 

'26 1350870.6802 8'3.221 171.521 o.54 17.09 
21 lVH0-\8.5305 260.601 358. 4c,5 1.55 1q.07 
15 1351225.3823 73 .160 180.201 l.87 11 .oe 

9 1351401.4958 24q.113 5.605 0.03 19.02 

• 13515 80. 0807 b1..117 t8B .. 917 0 .. 46 17.07 
1• 13520Bl.54gO 196.61;3 349 .. 049 0 .. 11 18.16 
14 13">225().1536 u.1 Jt 176.100 1 .. 14 17.83 

TPB TTB '" TTE 

117.671(1A.501 
6.06 1.1111 7 • 9R 1 

22.38 23.49 
t.43 7. 52 3 • 16 4. 19 

23.99 o.qs 1.11 :?..44 
0.82 2.44 

10.u l 8. 71 
18.99 1q.57 
1.40 2.27 

20.34 21. 45 22. 28 23. 11 
17.63 1 s. 38 19. 14 

20.q4 22.'32 
4.00 s. 18 

20.50 21.45 22 • .26 23.08 
5.84 6. 88 I 7.151 

l 7. "J 
20. 'l4 21.06 

17.91 l A. '>5 l 9. 18 
23.05 o. t 5 o.t:Js l. 55 
4.tz 5.10 5. 80 o;.qo 

(LA.SOI 
23.94 o.q5 l • '76 2. SR 

1 u,.:rn1 
{16.771 

1.38 2. lA 
2.48 3.04 
3.31 4.46 5-23 
1.18 :t-17 ;,.90 .J.63 
4.01 ( '5. 73 I 

(17.%1 
1 q. "\2 

23-1 ♦ 0.52 
0-24 1. 42 l. 91 2. 39 

19.07 20.34 20.69 21.03 
1.25 1. 84 

20.41 21. 50 22. ,o 23.10 
22.25 23.15 
71.47 23. to 
22.n O. lit 

1 9. 69 ?0.52 
{16.781 17.60 
t la.751 

is.ea 19.64 
0.01 I. 52 l. 6'\ l. 74 

22.26 23.40 
17.87 18. 52 
19.71 20. 7-; 21.58 22.40 
2.23 3.t.cr 
6.43 ( 7.90) 

{17.l'JlJ(lR.61) 
17.95 19.11 19.76 20 • 41 
3.94 5. l 9 ( 5. 56) 

22.93 23.60 
117.STHlR.321 

3.8'5 4. 97 ,i;. 73 6.4a 
4.45 6.16 

23.67 0.14 
6,.28 7 .. 531 
1 .. 79 

' 
2. 89 3.12 4 .. 55 

22.52 23. 45 o.2q 1., 12 
1.20 2. A4 

116.941 
3.73 4.47 

18. 23 ls. 72 l c,. 21 

TPF. 

19. 50 

a. 59 

3. 43 
4.07 

19.19 
20.16 

3.1'3 
o.:n 

20.11 
0.10 
'i. 17 
0.03 

18.55 
21.18 
20.26 
?.65 

19.31 
3.',8 

l7.A4 
lR. ~_Ii 

?.98 
3.60 

4.62 

18.95 
20. 76 

1. f\() 
'.h58 

2?.10 
2.44 
o. 2n 
l.?5 
n.73 
1.51 

21-62 
l 9. 54 
20. 3q 
?.0.41 

3-25 
0.'14 

ll'J.16 
23.46 

19.70 
21.57 

o. 7.1 
19. 35 

1. 81. 

1.05 
4.48 

l 8. 12 
5.20 

20. 54 
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5. 10 
6.94 
5.04 
5.lR 
6. l'O 
.,_ 32 

6-67 
,i;.•n 
6.'2 
5. 7:1 
6.27 
5.57 
7.06 
1t.ae 
1.02 
6.93 
'5.43 
6.44 
5.66 
6-16 
c;.43 
'5.~o 
6.(}4 
fi.97 
6.73 
6.02 
5.83 
6. 19 
'5.67 
6.23 
4.Q3 
6.()fl 
6.56 
5.65 
5.56 
6.6s 
5. 19 
6.A3 
6.()8 
4.90 
1.01 
4.96 
<;.76 
6.15 
5.09 
6.88 
6.96 
4.9'3 
1.00 
5.26 
6.56 
<;. 5":\ 
6.29 
,i;.60 
6.53 
6.72 
4.90 
~.98 
4.8A 
1.02 
lt.91 
7.05 
5.69 
6.'30 

I 

I 

I • 
I 

i 
l 
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M'' -~r 
i\f 

l -;; 

,, 
I 

CY CM co JON L p PMA TR TPB TTB TM TTF TPF TS CY CM co JON L p PMA TR TPB fTB '" TTE TPE TS 

-1010 10 B 1352436.2139 1a5.q37 356. 970 1.40 1A. 11 IA.57 19.58 20.28 20.q7 21. qe 5.74 -930 12 21 1381730.4579 262.146 184.920 l. ll 19.ll 0.26 1. 4 7 1.87 2. 26 .3.4R 4.90 
-1009 • 3 1352613.2083 '-li.386 184.068 l. 13 17.99 1e.02 19. 33 19. 81 20. 28 21. 59 6. 13 -929 6 17 1381907.6752 75.051 6.983 0.60 17.06 5.72 7. lfl J 6.96 
-1006 I 31 1353647.3806 303.111 178.576 1. 65 18.98 22.07 23. 03 23.84" o.64 1 • 61 s. 12 -927 • 26 13A?.586.6875 26.027 354. 115 0.93 17.69 6.06 I 7.62) 6.40 
-1006 7 27 1:\53823. 5717 113.019 357.543 1. 43 16.98 2.88 3.97 4.73 5.48 6. 57 6.93 -927 10 20 1382764.2330 l<JS.954 176.257 1. 16 lA. 37 18.99 20. 29 20.e1 21. 32 22-62 5.56 
-1003 5 26 1354858.0542 54.374 153. 771 0.87 17. 17 (16.531 18.07 6.8~ -926 • 15 1382941.3692 15.926 2. 779 1.46 17.84 22.07 23.06 23. 79 o.52 1 • 51 6.:n 
-1003 11 18 1355034.4718 22R.236 1 r,. 010 1.36 18. 79 O. T3 1. 82 ?.. 52 3.21 4.30 5. l 5 -926 10 9 \3831UJ.2054 187.5'11 l!33.4i\3 1. 21 18.15 19-.38 19.97 ao.56 21. Al 5.77 
-1002 5 15 1355212.4803 44.085 2.457 1.43 17.39 o.74 1.134 2.60 3. 37 4.46 6.68 -924 8 la 1383797.2939 1'36.276 168.165 0.03 11.36 21.83 22.16 22.48 6.56 

-999 3 13 1356245.4392 '3'+~.849 357.025 1. '38 18.36 23.58 0.64 l.l4 ?., 04 1.to 5.72 -923 2 12 1383975.1424 315.639 357.271 t. 34 18.75 (18.13J 18. 85 ?.0.02 5. 30 
-995 '6 26 1357810.6951 83.6?8 179.344 1. 79 17.06 6.01 6. 9'4 1.11, 1.02 -922 2 l 1384'129.1459 304.464 4.737 1.00 18.93 ( 18.09) lQ.82 5.11 
-994 6 15 1358165. 3841 73.552 188.035 o.60 17.04 2?.89 0.21 1 • 53 7.06 -922 7 ,. 1384506 .6274 115.634 184.997 1.06 17.04 4.29 5. 62 5.93 6. 24 6.qJ 
-992 • 24 135A844.4215 24.572 175."214 Q.98 11.12 23.49 1. 24 2.9A 6-40 -921 12 12 1'385008.4116 252.128 3'tS.931 0.lb 18.98 0.34 t.05 1. 11 ... q4 
-992 10 19 135qo21 .5776 197.077 356.845 1. 38 18. 19 3.34 4. 36 5.04 5.67 -920 6 6 1385185.4863 66.lll 171.524 o. 34 17. 18 1.82 2.()6 4.09 6.91 
-991 • 13 1359198.4896 13.883 lRJ,.253 1. ZA 17 .. 89 D.81 1. 99 2.65 3. 31 4.49 6.24 -919 5 21 13855.39.6094 55.532 179. 736 l. 80 17.30 3.85 4.89 5.76 '6. 64 6.82 
-9CH 10 B 1359376. 1411 186 .. 256 4.841 1.07 18. 17 I A.41 lA.73 20.06 5. 70 -919 11 21 1385717.5748 230.958 4.6157 1.08 18.77 3.18 4.50 4.86 5. I 2 
-981 I 31 1360587.2229 301.347 186 .. 448 o. 78 18.91 1 9. 92 21.44 5.18 -916 • 18 1386750.1 711 166.950 355.172 1 .. 04 17. 79 18. q4 ! 9.21 1q.49 20.88 6.07 
-987 7 26 1360763. 3 348 113.181 5.372 1.02 17.0'5 21.31 22.74 22 .. 92 ?.3.09 (l. 52 6.,84 -915 3 16 13869213.5053 346.4132 184.564 1. 08 18.35 1.10 2. 45 2.82 3.18 4.53 5.77 
-985 6 6 1361443.3560 64.786 352.908 0.12 17.08 22.35 23. 79 1.n 6.96 '-91!> • 8 1387104.6697 156.236 3.369 1.34 17.49 5.29 6. 34 I 7.00) 6.'35 
-98't 11 IA 1361974.3464 228.490 184.974 1.09 18.78 21.78 73. 02 2~.3() 23. 75 1. 00 'i. 17 -914 8 28 1387459 • .3428 145.764 11.588 0.09 17.45 22.47 23.01 n.56 6.39 
-961 q 18 136300R.2464 165.60-'t H6.8H 1.21 17 .. 79 19.14 zo. 34 20.qg 21.63 72.83 6·. 12 -cn3 7 20 1387784.5655 106.705 349.683 0.11 16.91 3.95 4.n 5.49 1.01 
-980 3 13 ll63185.3q89 344.18A 4 .. 905 1. l 2 lA.38 22.64 23. A3 0 .. ?6 0.,6R l.87 5. 11. -912 I 12 13fl7961.2583 28,,,.094 176. 816 1.34 19.12 19.27 20.36 21.03 21. 70 22. 78 4_q4 
-980 • 6 1363362.2456 154.590 184.242 1.07 17.58 19.00 ?.0.42 20,.7~ 21. 15 22. 57 6.34 -909 11 I l389~4q.,5674 210.llo 176. 160 1. 14 18.50 3.05 4.36 4.85 s. 35 5.43 
-'978 7 17 l3~'t04l .3092. 104.266 169.979 o. 30 17.05 21.58 22.Sf> 23. 53 6.94 -908 • 26 1Jl3q526.6833 26.413 1.949 1. 59 17.72 5.66 6. 62) 1 7.41) 6.38 
-977 I 11 \364219.1923 282.804 358.202 1.50 19. 10 19.43 ?0.24 i!1. 'l6 4.91 -908 10 20 l.389703.5347 198.638 183.282 1.24 Ul.29 2.06 3. 29 3.(H 4.53 15.64 
-977 7 7 1364396.0141 94.128 178.553 I. 67 16.97 (1'5.1qJ(l6.20J 17. 14 7.03 -907 • 15 1389881 .3879 16.335 10.592 o.n 17.86 23.31 o.n 0.95 6.24 
-977 12 31 1364573.1674 271.409 s. 418 0.87 19.16 (18.791 ?.(l.45 4.82 -905 2 23 1390560.,4431 326.442 356. 785 l. 2 5 lB.63 23.51 0. 73 1.37 2.01 1.24 5.43 
-976 6 ?6 1364750.6921 84.005 187.210 0.12 11.02 6. 15 I 7 • 581 7.06 -90, 8 19 l3QQ737.3243 136.700 175.9,<:,2 1. 25 17.33 21.11 22. 19 22. 78 ?.3.16 Q., lt4 6.59 
-975 tl 9 13652'52.2900 219.047 348.958 0.16 lA.61 21.57 ?.2.2~ 22.qq 5. 27 -904 2 12 13"90914.4591 115. 352 4.350 1. 07 ta. e2 23.84 1. 2'+ l. 60 1.% 'l.'l6 c;. 23 
-974 5 6 1365429.6900 311 .972 174.315 0.82 17.62 6.11 ( 7. 751 6. 5(' -902 12 12 l39l<l48 .. 4331 253.144 356. 736 1.36 tcJ.02 23. 75 o. 79 1.46 ?. • l 3 3. 17 4.91 
-973 10 19 1365961.4970 197.377 4. 741 1. 08 18.25 1.32 2. 64 ?.99 '· 34 

1+. b6 5.61 -900 5 26 1392479.3196 55.646 187.523 0.66 17. 21 21.30 22.69 o.oe 6e92 
-972 • 13 1366138. l 183 13.904 \90.q61 .o. 08 17.77 (17.h21 18.15 6. '!\A -898 • 6 139315().3638 7,.493 175.334 l. 1 3 18.00 22.05 23. 28 23. 71 O.l'5- 1 .·~n "6. l 5 

'-971 3 • 1366463.3892 335.2?.8 169.451 0.25 18. 57 23.32 o. 20 1. 08 5. 57 -8Q8 9 30 13CJ3335.'5138 177.953 354 .. q47 1. 01 17.88 1.83 3. 37 3.48 3.60 5.14 5.98 
-970 B 17 1366994.1889 134.370 356. 349 1. 23 11.2a 17.75 18. 93 19. 5~ 20. 12 '2.1.10 6.5CJ -894 I 23 ]3<)4546.6079 2g5.no 176.646 1. 31 19.11 3.61 4.71 I 5., 361 4,.97 
-969 2 12 1367\72.5555 314.242 186. l 08 o. 83 lA.85 2.33 3.'!;9 5., 25 -894 7 1• 13?4724.1682 106.699 357.352 1. 37 17.00 17.19 18. 33 19.06 1q.90 20.g4 6.92 
-969 B 1 H67348.6598 123.835 4. 761 1. 12 17.08 5.05 6. 28 6.70 6,.Ao -891 I 12 13<'14901.1914 2R4.,408 184. 726 1.14 19.08 19. 30 \CJ., 75 ;>rt.92 5.00 
-967 6 17 1368029 .6543 75.218 352.016 0.5A 11.00 5.6? 6.94 7.03 -893 7 8 1395078.2184 <J5.925 sa10 0.90 16.99 18.47 20. 17 21.86 6.96 
-967 I> 10 B6820S.1910 250.668 177.074 ,. 37 1 g., 08 19.67 20. 36 21.44 4.91 -eqt, 5 17 1395757. 2911 46.8% 352.397 0.61 17.30 21.00 2'2.38 23.76 "· 18 
-CJ66 6 6 l36M83.0JC)2 64.872 0.660 1. 7'3 17.09 (16,.0,t,J(H,.931 17.9ft 6. 93 -887 • ,o 1391322 • 6663 147 .. '>13 175.518 l. 18 17. 43 5.37 ( 6. 5011 7.01} 6.48 
-965 5 26 136A737 .1445 54.275 8.823 o. 28 17.21t 17.40 tB.44 1q.413 6.,AO -886 8 19 1397677.2697 137.027 183. 850 1. 24 1 7. 31 lq.62 20. 76 21. 35 21.93 23.07 6.61 
-963 • • 1369416.0680 15.045 355.671 1417 17.93 ll6.5Ql(l7.ln1 18. 2A 6. 16 -884 I 3 l39817Q.1504 215.076 34fl.B01 0.14 19.08 (18.611 1g.2q 4.91 
-963 9 ,. 1369593 .. 5684 176.1q9 176.552 t. 22 17.93 2.94 4. 17 4.17 5.16 c;.,q9 -883 6 17 l39A710.1737 76.,341 177.952 1. 50 17.03 17-44 18. 51 1 Q. lO 1.0.10 71.17 7.04 
-962 9 18 1~69()47.556A- 165.507 l 83. ARO l. 1 3 17. 72 :?.49 .,. 82 4. 'lO 4. 7g 6. I 2 6.20 -883 12 12 1390888.,2921 253.383 4.633 1. 08 1q.os 20.26 21. 60 21.95 22.30 23. 64 4 .. 86 
-960 2 2 1370450.4159 304.971 350.344 0.20 18.R9 23.96 o.,n l. 69 5. 1 5 -882 6 7 13q9Q64.6228 66.0'i8 186.651 o. 81 17.f6 4.48 o:;.q7 6.96 
:.q6o 7 28 1370626.62q5 114.874 169.285 0.20 17.ll 5.42 6. 2?. 1>. 87 -880 4 17 1399744.6717 .1a .. 006 174.539 o.99 11.q2 5.58 I 7.19) 6.23 
-'95(3 I n \37060f.i..5\3f.i. 2q3.S'24 3'51.451 \,.46 19.03 l.16 2.zq "-08 3.81' 4,.qq -a1q • 6 l40()09CJ .1025 7 .633 183.145 1 .. :1>1 11.90 <l 7.311 17,.qq 1q. t4 6.23 
-959 7 17 13 709Al. '3332 104.682 177.791 1. 55 17.02 21.28 22. 25 23.02 23.78 o. 75 6.97 -879 9 29 1400275.3736 178 .. 207 2.8?6 1.43 17.95 22.26 23.2A z3.9q 0.11 1. 72 5.90 
-958 I 10 137ll58.4962 282.494 5.24'0 0.90 19.13 0.92 2.t,o 4.2A 4.87 -876 7 20 1401309.4556 ll7.280 356.630 1. 24 17.03 0.11 l. 32 l. 95 2. 51 3. 78 6.87 
-956 11 9 1372192. 3203 219.460 356. 776 1.·n 18.63 21.19 22. 23 22.90 7.1.57 n.60 '5.24 -875 I 23 1401486. 5484 295 .. 461 184.510 1. 18 19.06 2.17 3. 31 3. 81 4. 31 5.02 
-955 5 5 1372369.0522 34.742 181.546 1. 58 17.46 ( i6.31) ( 17.141 tA. :n 6.67 -875 7 18 l40l663.4q3o 106 .. 438 4.473 1.04 16.q9 0.,95 2. 46 2.73 7.qq 4. 50 6.94 
-954 • 24 1372723.421(, 24.370 1go.153 0.22 17.69 0.12 0.99 1. 85 6.46 -an 5 29 1402342.6013 57.317 351. 507 0.53 17.19 4.44 5.69 6. 8'7 
-952 ,3 • 131'3403 .4006 335.622 177.301 1. 45 18.54 22.62 23. 63 0.11 hl0 i.11 5.60 -87.3 11 22 1402520.2453 232.489 176.072 1. 12 18.88 19.zq 20. 64 21. to '1. 'i6 22.qn 5.0A 
-952 8 28 13 73579. 51'00 145.151 355. 883 1. l~ 17.35 1.52 2. 76 3.?.6 3. 76 s.oo 6.51 -872 5 17 1402697.3087 47.,2'H 0.2?1 1. 86 17. 32 20.76 21.69 22. 5~ 23.36 n.zq 6.75 
-949 !2 22 1374790.5508 261 .. 849 1 rr.049 1 .. 37 19.14 2 .. 44 3. 52 4 .. 2?. 4 .. R6 -871 ll 10 1402874.2086 220.967 183.138 1.21 18.70 lQ., 46 20. ll 20.76 21.97 5~ 25 
-948 6 16 1374968.3198 75.277 359. 788 1. 81 11.01 20.86 21. 91 22. 79 21.67 0.11 6.qq -871 10 30 1403228.3478 209 .. 643 190.607 0.01 18.47 22.83 23. 33 23. f\3 5.46 
-q47 6 5 ll75322.4 ll o 64.650 7.907 0.44 17.14 23.57 o. 85 2. 12 6. 89 -868 8 30 1404262 • 5998 147.827 183.408 1. 30 17.42 3.54 4.65 '5.29 ">.94 6.4q 
-945 • 15 1376001.3790 15.556 354.916 1.06 17.81 22.51 23. 84 o. 14 0.44 L. 77 6.28 -866 I 14 1404764.5160 286. l 77 348.667 0.13 19.04 2.68 3. '31 3. q4 4.97 
-941 7 29 1377566.6599 11'5.286 177.115 l. 44 17.07 5.l2 6. 11 6.83 6.90 -865 I 3 1405119.16Q2 275.478 356.631 1. 34 19.12 (18.95} 19. 61 20.66 4.88 
-940 1 17 1377<121. '3 ll 3 105.041 185.665 0.96 16.99 20 .. 78 22.37 23.96 7,.00 -865 6 2A 140 5295 • 462 5 86.779 177.115 1.36 l7.02' 0.38 1. 50 2. 21 2.92' 4.04 1.03 
-9:~e 5 27 1378600.2197 55. 733 172.447 0.50 17.24 19.20 20.515 ?t.90 6.86 -865 12 24 1405473.6486 264.557 4,.5')6 l. 08 19.10 4.73 ( '6. 061 ( 6.421 4.85 
-937 5 16 1378954.3288 45.145 180.632 t.74 11.·n 21.09 22. 13 23.00 ?3.87 o. 91 6. 75 -862 10 21 1406506.2133 200.,Pil 354.671 0.97 18. 35 IA. 73 20. 35 21.98 5.51 
-937 11 10 1379H?:.2134 219.744 4.653 1. 08 18.70 19. 84 20.?l 20.57 71. BR 5. l 9 -861 • 17 1406684.3937 18 .. 121 182.356 1.45 17.80 22.53 21. 62 o. ~q 1. 16 2.25 6.33 
-933 3 5 1380343. l 951 335,.AB 185.151 o. 98 lR.45• 19. 30 20.97 5.68 -860 • 29 1407,215.4004 178.,619 10.654 o.?3 17.97 23.69 n.51 l. 37 -S.87 
-933 B 2A 1380519.1255 145.363 3.745 1.2a 17.43 21.00 22.09 J.l.10 23.32 0.40 6.42 -858 2 13 1407717.2889 317 .001 176.014 1. 22 18.79 19.95 21. 10 21.66 22. 22 23. 36 5.32 
-931 7 8 1381199.2583 CJ6.167 ~5.0.411 0.30 16. 91 20.38 21. 38 22.:n 1.02 -R55 12 3 14oq10s.5959 243 .683 176.045 1. 1 2 '18.99 3.42 4.77 ( 5. ?.2) 4.98 
-930 6 28 13R1553.5979 85. 715 35·9. 918 t. 65 16.95 3.'52 4. 58 5.44 6.30 1.03 -854 5 29 14oq2a:>..6216 57.,'717 359.347 1. 79 11.22 4.30 5. 23 6.06 6.84 
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144 Part II: Lunar Eclipses -854 - -720 145, 

CV CM CD ,JON L p PMA TR TPB TTA TM TTE TPE TS CV CM CD JON L p PMA T.R TPB TTB TM TTE TPE TS 

-854 II 22 1409459.5508 232.161 183. Ll 5 1.27 113.82 2.44 3. 65 4.30 4.95 5.14 -789 5 31 1433025.5137 59. 764 11a.s·22 1. 64 17.23 1. 56 2. 62 3.48 4.34 5.40 6.88 
-853 5 18 1409637.3116 47.680 8.074 0.59 17.35 21.16 27.-48 23.79 6.72 -789 11 23 1433202.2142 234.045 2.482 1. 49 18. 89 19. 50 20.2ft. 20.9fl 21.% 5. 01 
-851 3 7.1 1410316. 3121 358.404 354. 903 0.9:? IA. 08 20.12 22.4~ 0.14 5.99 -788 5 19 1433379.5913 49.144 186. 940 0.61 17.34 3.71 5.lij 6.64 6.77 
-851 9 20 1410493.3632 169.365 174.848 1.07 17.83 22. 22 23. 50 23. 82 o. 15' 1. 42 6.06 -766 3 29 1434058.5<;120 359.875 1 73.807 0.88 18.20 3.62 5.15 5.94 
-850 3 16 1410670.3716 347.562 2.768 1. 36 18.30 21.78 22. 92 23.64 0.36 1.50 5.77 -785 3 18 1434413.2648 349.636 182.330 1. 53 18.25 19.38 20. 35 21.11 21.86 22.84 5.90 
-847 1 14 1411704.5277 286.583 356.479 1. 31 lQ.07 1. 78 2.84 3.48 4. 12 4.Q4 -784 8 30 1434944.1053 148.946 9.389 0.26 11.56 tl7.32t 1a.3n 6.·30 
-846 6 28 1412235.2335 86.950 184.952 1. 09 16.96 IA.95 20. 2?. 20. 59 20.% 22.21 7~08 -781 7 I 14l5Q7B.5243 89.406 4.657 1. 12 16.q7 1.89 3. 13 3.56 3.99 5.?3 1.00 
-844 5 8 1412915.2787 38.qlo 172.852 0.71 1 7 • 48 20.46 21. SQ 23. 3.3 6.66 -779 5 9 1436657.4008 40.239 351.552 o. 34 17.40 23. 73 o. 88 2.0?. 6.67 
-844 11 l l4130ql.5684 211.326 354. 601 o. 96·- !A.43 3.28 4.90 i:;.44 -778 4 29 1437011.5267 29.6"17 359.733 1. 80 17. 62 1.79 2. 82 1.10 4.57 5.60 6.47 
-843 4 2R 1413269.6766 28 .573 l81.4Q7 1. 59 11.n 5.36 6.42 I 7.261 6.43 -778 10 23 1437189.3153 202.883 l82.2A7 1.47 18.39 20.87 21. q3 22.69 23.45 0.50 5.'i3 
-843 10 21 141344f>.0986 200 .431 2.5-n 1.48 lA.41 (17.481(18.711 lQ.21 s. 45 -777 10 13 143 7543.5268 191.696 189.C,58 0.09 lR.15 2.98 3. 59 4.19 5. 77 
-840 2 25 1414302.6232 327.824 175.589 1. 15 10. 7l 4.03 5. 23 I 5.111 5.40 -774 2 15 1438400.3426 319.642 3.486 1. 25 18. 75 21.04_ 22. 21 22.83 ?3 .. 45 0.62 5. 32 
-840 8 20 14144R0.0515 138.624 355.441 1. 03 17.37 (16.261(\f>.491 t ~- 00 6.51 -11\ 8 11 1438576 • .5096 129.278 182.1'56 1.~4 17.19 1.37 2. 36 3.13 3.qo '•· 88 6.74 
-839 2 13 1414657.2533 317.347 103.094 1. 28 18. 75 19.02 20. 08 20.6Q 21. 29 22.36 5. 38 -773 7 31 1438931.2028 119.0ll tcJ0.586 o. 25 11.01 18.79 19.66 20.53 6.87 
-839 8 9 14148,4.0655 127.628 3.105 1.28 \7.24 (16.441(17.111 1 a. 32 6.64 -772 6 20 1439256.4694 80.575 169.364 0-12 17.08 1.87 2. 5? 3.16 6.9Q 
-831 6 19 14155ll.2193 78 .110 349. 796 0.28 16.95 19.57 20.50 21.4" 7.04 -771 12 4 l439787 .5fl54 245.280 2.462 1.49 18.93 3.37 4135 I 5.f)q I 4;97 
-835 5 29 14162U .6161 58.090 7.209 0.12 17.25 4.38 5. 81 6.82 -770 11 23 1440142.2420 234 .468 10.275 0.21 lfl.92 19.87 20. 79 21. 71 4.97 
-833 4 • 1416901-'SCHQ 0.q26 154.145 0.79 17,.95 3.59 ,;.22 6.13 -768 10 2 1440821.3041 182.202 353.916 o. 75 18.02 20.92 22. 50 o.os 5.86 
-832 3 27 1417255.6667 358.157 2.103 1. 48 18.17 4.92 I 6.0l)( 6. 81 1 5.91 -767 3 29 1440998.5898 0.265 181.644 1. 64 LS. 18 3.24 4. l 9 4.9Q 5. 7R 5.98 
-832 9 20 1417433.2721 169.653 182. 742 1 .41 17.83 lQ. 73 ?.O. 79 21.52 22. 24 23.30 6.07 -767 9 21 1441175.2841 170.892 1.248 1. 60 17. 85 19.89 20.96 21. R3 ?2. 68 73.17 6.02 
-830 2 4 1417935.2291 308.197 348. l 71 0.05 18.83 19.92 20.33 20. 75 5.23 -766 3 18 1441353.2801 350.043 190.153 0.21 1i:i. 22 20.43 21. 36 v.29 5,.q7. 
-829 7 ,o 1418466. 0518 107. 793 175.567. 1. 11 17. 05 I l6.2q1( 16.711 1~ • 01 6.q2 -766 9 10 144152Q.4287 159.816 8.985 o.:H- 17 •. 65 o.o4 1. 13 2.21 li. 2 l 
-828 l 14 1418644.3446 286.780 4.357 1. 11 1q. 10 21.24 22. 53 22.% 7.3. 3q 0.68 4.91 -764 l 26 1442032 .23A9 z9q. l•H 175.350 o. 99 l!J.00 20. 52 22.2"1 5.07 
-828 7 9 14Hl820.5461 97 .445 184.170 1. 22 16.98 2.37 3. 50 4.06 4.61 5. 74 7.04 -764 7 21 1442209.2012 no. 121 355. 269 1. 15 11.01 18.23 19. 40 19. 86 20. 32 21.49 6.,88 
-826 5 20 1419500.5791 4q. 322 171.985 o.57 17.41 3.83 5.15 6.46 6.12 -763 l 14 1442l86.2427 287 .899 182. 705 1 •. "36 19.07 19. 8 1 7.0.53 21.25 22.41) 4.99 
-825 11 I 1420031.4687 211.607 2.503 1. 48 IB.48 0.65 1. 64 2. 18 3 • 12 4. 11 5. 38 -762 I 3 1442740.4865 276. 784 190.417 o. 13 19.11 1.67 2. 34 3. Ol 4.<n 
-824 10 21 14203'16.1284 200.843 1,0.374 0.21 18.44 118.081 lR.99 5.42 -761 5 21 1443242.6684 50.621 350.642 o. 18 17.28 6.48 I 7. 34 I 6.79 
-822 8 31 1421065.3565 149.408 354.95~ O.Q4 17.46 21.91 2 3. 61 l. 31 6.41 -761 11 14 1443470.1850 22s .oza 174 •. :'1'>7 Q.98 18.79 19.68 21. 2 5 5. 15 
-821 2 25 1421242 .5962 32g.tq3 183.454 1. 35 18.69 3.25 4. 28 4.94 5.44 -759 4 28 1443951.2462 29.746 7. 541 0.66 17.60 19.46 20. 84 22.23 6.49 
-821 8 20 1421419.3602 13A.331 2.523 1. 38 17.32 21.63 22. 78 23.5":'I 0.28 l.43 6.56 -757 3 9 1444631. 2420 341.053 354. 708 1. 02 LA. 37 19.01 20. 45 20.62 ?.I). 80 22. 24 5.72 
-820 2 14 1421597.2806 317.760 191.712 0.04 10.12 20.85 21.73 21.62 5.40 -151 9 l 1444807.3100 150.579 173. 304 I). 74 17.55 21.02 22.'H 24. 00 6.37 
-820. 8 8 1421773.4778 127.441 10.416 o.oe 17•19 l.66 2.22 2. 713 6.70 -756 2 27 1444985.6623 330 .445 3.046 1.33 18.63 4 ■ 71 5. 851 I 6.531 5.44 
-819 6 30 1422098.5309 88.639 348.968 o. 15 16.90 3.25 3.95 4.65 1.01 -755 8 11 14455H,-5349 129.688 189.9R6 o.34 17.16 2.62 1.63 4- 63 6.77 
-819 12 24 1422?76.2603 266.018 175.921 1.09 19.16 19.45 20.84 21. 75 21. 6'5 21.04 4.86 -754 12 25 1446018.3783 267.348 354.528 o. 97 19.09 22.48 0.08 1.67 4.BR 
-818 • 19 1422453.2474 78.583 357.618 1. 52 16.Q8 19.33 20. 30 21. 06 21.82 22. ~n 7.01 -753 6 2l 1446196.0638 RO .568 H7.021 1.32 17.00 (16.67) 17. 36 18. 53 7.05 
-818 12 13 142 2630 • 2 345 754.54':i 183.053 1.29 19.07 19. 92 20,.58 ?1.25 22. 44 4.q2 -752 • 9 1446550.1204 69.906 185.066 o.q4 17.03 17.91 l Q. 62 7.05 
-817 12 2 1422984.4193 243.259 190.605 o. 09 1e.q, 0.42 0.97 1. 'i3 r;.04 -752 12 4 14467?7.6160 245.695 10.277 0.21 lA.96 4.79 I 5. 7t) 4.94 
-815 10 12 1423664~0820 191.485 174.495 1.01 18.27 (17.171(17.281 l A. 74 5.64 -750 4 19 144722Q,.2180 20 .CJ45 172.286 0.65 17. 75 18.98 20."34 21. 70 6.40 
-814 10 , 1424018.6159 180.671 182.527 1.44 17.96 4.02 5. 08 5. 82 5.95 -750 10 14 1447406.6327 193.260 353-752 0.12 18. 13 4.88 I 6.431 5. 76 
-813 3 27 1424195.3233 358.206 9.830 o. 27 18. l 'i 21.50 22.45 ?.3. 39 5.95 -749 10 3 1441760.6081 181.884 0.993 1. 65 17.96 "1. 72 4. AO 5.66 5.92 
-811 2 4 1424875.2333 308.588 356.D07 1. 23 18.85 19. 76 20.3, 20.90 22. 02 5.20 -748 3 ?.9 1447938.6030 0.661 l 89."4Q3 0.37 18.14 4.11 5.19 6.01 
-811 7 30 1425051.3558 118.385 174.882 1.00· 17.12 21.91 23.57 1. 23 6.83 -746 2 6 1448617.5512 310.12CJ 175.002 o. 93 18.94 2.28 3.99 5. 15 
-809 7 10· 1475760.5558 97.841 192.011 o. 0"3 \6.95 3.85 4.18 4.52 7.0R -746 8 2 1448794.5244 120 .. 750 "'.\54.583 1. 04 17.03 2.02 3. 36 3.60 3.84 5. 18 6.84 
-808 11 ?2 1426262.2'-}18 2l3.740 354.584 0.96 18.84 20.62 22.22 23. q3 5.07 -745 l 26 t44897l .5685 298.91'5 182.455 1. 40 19.03 2.42 3. 55 4.:\0 5.04 
-807 5 19 1426440.2367 49.379 179. 722 1. 80 17.30 18.BR 19. 93 20 .. 81 21.69 22. 73 6.R2 -745 7 22 1449149.1382 110.456 3.140 1. 36 17.05 17. 54 18. 23 18.92 19.99 6.84 
-806 5 8 1426194. 3248 38. 764 187.857 0.45 17.43 21.45 22. 74 o. 03 6.69 -743 11 25 1450005.5537 236 .260 174.347 0.97 lB.90 2.94 4.50 5.05 
-806 11 l 1426971.4980 212.026 10.313 0.21 18.51 2.06 2.q7 l. 89 5.35 -742 5 7.0 1450182.0923 50 .462 357.980 1. 51 17.24 17.;37 18. 17 19.24 6.81 
-804 3 17 1427473.2721 349.262 174.463 o.98 18.29 19,.81 21.40 27.99 5.86 -741 5 10 1450 536. 5480 40. l 91 6.681 a.so 17.49 2.66 4.14 5.63 6.60 
-804 9 11 1427650.6656 160.271 354.529 o. 86 i7.S6 5.42 I 1.011 6,.31 -741 11 3 1450714.1990 213.966 189.754 o. 12 18.57 19.08 l 9. 77 20. 46 '5.37 
-80"3 8 31 1428004.6601 149.112 2.009 1.47 17.41 4 .. 84 5. 96 I 6. 761 6.46 -739 3 20 1451216.5630 351. 733 3-54., 1 02 o.q2 18.25 2.84 4.40 5.84 
-802 2 25 1428182.6190 328.59q 191.263 o. 11 lB.66 4.78 5. 38 5.47 -73q 9 12 1451392. 6404 161.465 112.q;?:7 ~o.6q 17.67 5.05 I 6. 48) 6.,24 
-800 l 5 1428861.5896 277.137 175. 777' 1. 07 19.18 3.28 4. 71 5.06) 4.85 -738 9 l 14'51747.1~17 150.A46 181.181 1. 70 17.54 18. 49 lQ.~O 20.12 21. 07 6.36 
-800 6 30 14290'38.5603 89.060 356. 774 1. 39 16.93 2.84 3. 1:16 4.54 5.23 6.?5 7.04 -735 7 1 14527Rl.3423 91.002 176.170 1-17 11.00 21.52 22. 79 23.32 23.R6 l. 13 7.03 
-800 12 24 1429215.5718 265. 711 182. 970 1.30 19.13 2.74 3. 91 4_5q 4.B8 -735 12 25 1452958.3307 267.680 2.407 1. 50 u.13 21.09 22.07 22. 81 23.56 o.54 4.83 
-799 6 19 1429393 • 21 q3 78.947 5.4 71 0.99 11.02 18.66 20.21 21 • 67 6.97 -734 6 20 1453135.3888 80 .301 184.165 1. 09 17.00 '2.53 23. 92 0.11 0.75 2. 1 ":'I 7.06 
-797 4 29 14300~2.1324 29.838 3'52.441 0.49 17.53 18,. 37 19. 72 6.55 -732 4 30 1453814.5290 31.--410 111.465 o.5"3 17.67 ?..63 3. 88 5. 12 6.48 
-191 10 23 1430249.4450 202.633 174 •. 392 o. 99 18.39 0.35 1.92 1.48 5.52 -731 4 19 1454169.2337 21.340 180. 133 l. 8 8 11.12 18.84 19. 77 20.60 21. 44 22.37 6.44 
-796 ~ 17 1430426.2412 l'l.l'H 0.559 1.15 17.14 18.85 19.89 20.TT ?.1.64 22.68 t..34 -730 10 2 llt-54700.1032 101.1r;9 8.lt6D 0.43 lR.11 111.42) 18.62 5. 7b 
-795 4 7 1430780.6316 8.771 9.103 a. 39 10.02 4.81 5.93 6.07 -727 8 l t45573 1t.4520 121.060 2.47() 1.46 17.09 23.95 o.9q l. 74 2.50 1.54 6.RO 
-795 10 1 1430958.1948 180.640 190.124 0.01 10.01 1q.05 19.57 ?0.10 5.91 -726 l 25 1455q11.1 e14 298.906 190.127 o. 20 lR.93 llR.891 19.72 5. 16 
-793 2 16 1431460.5772 319.4113 355.663 1. 1 8 18. 75 2.91 4. 08 4.5Q 5. oq 5. 31 -724 5 30 1456767.3776 60.855 357.096 1.36 17.14 22.41 23:52 o.?4 0.9'5 ?.. 06 6.90 
-793 8 11 1431636.6671 129.040 174.285 0.90 11.21 5.45 I 7.05) 6.74 -724 11 24 145694"'i. 3840 236.469 182.228 1. 47 18.89 22.47 23. 54 o.3o 1. Q"J ?..B 5.n7 
-792 7 30 1431991.1845 118.599 182.772 1.44 11.10 17.59 18. 60 1 q. 33 20.06 21 • (}7 6.84 -723 11 14 1457299.5407 225 .146 189. 716 o. 12 18.69 3. 26 3.Q6 4.65 5. 26 
-790 • 10 1432671.1745 10. 140 170.235 0.21 11.10 18.51 19.46 20.41 6.99 -120 3 19 1458156.2766 351.834 1. 897 1. 52 18.21 19.52 i':0.59 21.40 22.21 2"3. 28 5.87 
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-6'58 II 15 1481041.5114 226.:H3 8.1 Ql o" st IA.73 2.03 3. JO 4. 58 5.16 
-720 q 12 1458332.5290 161.736 180.826 1. 75 ·11.65 1. 91 2. 86 3.M 4. 50 .,_ 4? t-.. 25 -656 9 24 148172l.225Q 174.889 352.357 0.67 17.90 19.23 20.sq 21. 95 5. 9!', 
-719 3 8 1458510.375A 340.976 9.793 0.10 18.44 22.92 23. 57 o. ?:l 5.64 -655 3 20 14Bl89f'.t272 357. .902 180.11 7 1. 83 IA. 16 117.85) l A. 73 l q. 7'1 ,:>.96 
-719 q I 1458687.2122 1'51.259 189.002 0.4R 17.51 LB. 75 19.g':\ 21.10 6,.JR -654 3 10 148?.252.51?4 342. ,23 188.508 0~49 18.42 t.68 7-.<n 4.14 s.12 
-717 1 13 1459366.6199 101 -485 175.341 1. 02 17.03 4.22 s. 77 5 .. % 6. 15 6.98 -652 1 lR 1482932. 3780 292. 102 174.038 0.91 19.10 22.::.s 7 3. go 1. 45 4.98 
-716 1 1 145972(\.6561 90. TJ5 183.274 1.25 16.qq 4.fl7 6.10 6~ 74 7. 05 -6"i2 7 13 1483108.5413 102.63'i 353.7'16 o. 81 16.92 2.54 4.08 5.61 1. 01 
-716 12 25 1459898. 3560 2M.10l 10.204 0.28 1q.17 22.38 21. 31 0.23 4.80 -651 1 , 14133461 .o 784 92.J66 2.394 l. 51 lfi.98 ( 1 6. Af3 I 11. 64 18.t,3 6."q6 
-714 '11 4 1460577.?991 215.526 353.'519 0.67 18.57 20.96 ?.2.4R 7.4.00 5. ~2 -649 5 13 1484143 .o 991 44.273 '150 • .?78 o. 27 17.30 l 7 .64 ll A. 60 6.77 
-713 5 1 1460754.5473 31.820 179.785 1. 18 17.65 2.44 3·. 37 4.20 _5. 03 c;.<n 6.51 -649 l1 5 1484319. 3918 2u,..846 172.194 o.59 18.64 23.52 O.R4 ;?.17 5.29 
-713 ID 24 1460931.2706 204 .056 0.661 1.10 LR.42 19.70 20.78 21. 64 2?. 51 23. 58 "i.47 -648 5 l 1484497.4309 )'1.873 358.826 l. 64 17.'51 23.51 o. "i7 1".-41 2. ?8 :\. 3'l 6.55 
-712 4 t• 1461\09.2304 21.729 \87.975 o. 60 l 7. 6Q. 19.08 7.0. '+1 21. 74 6.47 -647 4 21 14134851.5004 23.193 6.860 0.62" 17.74 1.41 2.89 4.36 6.34 
-712 10 12 1461285.4467 I 92 .836 a.2~2 0.47 lR.21 0.47 1.71 2.95 5.66 -647 10 15 1485028.6338 1'~5.253 188.001 o.63 18.18 4.92 6,.23 J 5. 7;1 
-710 2 21 1461788.1593 3'H. 771 174.083 o. 78 13.54 18.63 20.24 5.57 -645 2 28 14815530.4616 333 .265 352.Q96 o. 75 18.52 0.44 F.R8 ,. 3?. 5.56 
-710 • 23 1461965.1887 l47.JR9 353.449 o .. 85 11.,e 18.08 lg.56 21. 05 6.47 -64-4 2 18 14Rl5985.1213 327 .830 1.283 1. 6'9 18.66 ll?.56){18.371 !'). 31 '5. 42 
-709 7 16 14621-42.2076 320. 7?,8 181. 7"'il t. 53 18.69 18. 80 19.67. 20.41 21.; 51 5. 1• l -641 12 1 1487272.63q4 24R.789 0.463 1. 74 18.97 4.47 5. 531 ( 6. 39) 4.96 
-70R 2 • 1462496.5202 309.872 189.832 0.25 l R. 8,9 2.01 3.00. ,. •? 5. 21 -640 • 1 1487450.4448 63,.4'59 184.538 1.14 11.16 0~04 1. ?.6' l.72 7.. lR :\. 40 6. 96 
-101 12 16 14631 76. 2955' 259.f.q3 l 74. 351 0.97 19.14 20.59 2 7..16 73.73 4.87 -6~8 4 11 1488129. 3034 14 .. 202 l 71. 349 0.30 17.86 21.31 22. 3q 23- 4$\ 6.25 
-706 • 11 1463352.6648 7l. 257 356.222 1. 22 l 7. 05 5.35 6. 55 ( 7.13) 6.98 -638 10 • l48/B06.582R 185-927 352. 1 52 0.63 17.98 3.87 5.21 5.R7 
-705 5 " 146 3707. l 578 61.025 4.955 1.09 17. 15 11.20 18. 46 18. 84 1 9. 21 20. 47 6.,9 -637 3 '1 1488483 .4250 3.490 179.431 1. 75 1 R. 07 23.18 0.7.2 1. ('l(} 1 • 95 ,. qq 6.01 
-703 4 10 1464387.1934 12.886 352. 7'31 o.69 17. 82 18.28 19.70 ;,_1. 17 6.28 -637 9 25 1488661.0841 175.17.9 0.251 l. 81 17.97 ll7.07)(l7.931 lA. q'l 5.89 
-7('13 10 3 14"4-563.328""' 183.440 l77.. 453 o. 62 18 • 09 21.13 7. 3. 09 0.46 5.8? -636 9 13 148901.5. 2956 164.108 8.107 o. 1tl 1 7. 76 20. 72 21. q5 ?..:t. 18 6. 11 
-702 3 31 1464741 .5746 Z.422 1.:£23 1.64 18.08 2.14' 3. 7g 4.64 5.49 6.00 -633 1 18 l48q812. 1 326' 292.7.40 181.872 1. 52 19.02 (l-r.RA)ll8.'6RI 1 (I. 75 5. 05 
-701 3 20 1465095.6663 351.6?.0 q_ 165 0.21 lR.30 5.70 ( 6.61) 5.77 -613 1 13 l490048.391tl 102.875 1.621 1. 61 16.q7 7.2.65 23. 67 o.,.7 1.n 1.19 6.95 
-701 q 13 146527?..5608 16:?:.153 188.641 o. lli4 l.7.63 'l. lO 4.14 'i. 57 6.27 -632 1 1 1490226.2281 280.986 l8q.J 76 o. 17 19.t.'7 M.28 20.11 2r1.q4 4.97 
-69Q 1 ,. 1465774.4413 300 .603 354.085 o. <>l } 8. 95 23.82 1.113 2. 93 5 0 0R -632 1 2 l't90401.1028 9z. 1n 10.221 o. 31 11.01 17.35 lP.. ll 6.9?. 
-696 5 21 1466985.1440 52.277 16q. 720 fl.27 17.28 17.Al 18. 71 1r.i.1)4 6 0 85 -6~1 ~ 23 1490728.394,'l 54.686 149.405 n. 12 17.19 0.09 o. 75 1. 41 6.A7 
-696 11 15 1467162.6379 2~6. 704 353.466 0.66 tA.67 5.0A ( (:,.591 5.24 -630 • 13 14q1oa2. 1013 44.283 357.q43 1.48 1 7 .40 6. 22 ( 7.311{ a. 111 6.67 
-605 11 4 1467516.6101 215.?0A 0 0 5 Rl l.72 !IJ.52 3.87 4. 94 I 5.All 5.37 -630 11 5 149125Q.3407. 217.176 18D.068. 1. 87 18.63 21.58 22. 52 73.14 0'. 16 1 • 10 5. 30 
-604 5 I 146 7694. 5391 3z.1q3 187.153 o. 73 17.61 2.45 3.A9 5.3? 6.54 -6?.7 q 4 1492293.0866 154.775 172.248 0.46 17.65 (17.20) 18.4g 6.21 
-692 3 9 1468371'.4548 342.478 173.515 D.6A le.44 0.25 1. 78 1.'31 5.67 -6'l6 2 28 1492470.4634 333.653 o.833 1. 76 18.55 0.05 o. 9q l.Al 2. 63 3. "-7 5. 54 
-692 q 3 1468550.5302 153.014 353.011 0.1a 17.44 2. 35• 1. 79 ,;. 23 6.40 ~-626 8 24 14<l.?647.0845 143.675 1 79. 776 1. 78 17.45 116.971 1 7. 86 1 A. 91 6.47 
-691 2, 27 1468727.'5205 311.524 lAl.291 I. 62 1A.6l 1.26 2. :17 3. l"' 4.01 5.07 5.50 -625 2 lR 149.2825.1337 321.229 9. 113 0.43 ll'J.6R 117.751 tJJ. q9 5.40 
-691 8 23 146890'-.0892 142.477. . 1. 348 1. 64 1 7 • 44 117.06) 1 7. "8 1A.8q 6.42 -625 • 13 1493001.2577 132.8?7. 187.157 o.55 17.24 19.64 20.qA 72.12 6. 6R 
-690 s 12 l469?5q. ,123 131.729 9.533 o. 18 11. 76 22 .8"'i 23.69 n.54 6.1-,, -623 6 73 149;1681.1085 B3.9n 174.9,t 1. 10 11.00 17. 36 11. 74 18.12 1q.,5 7. 05 
-687 • 10 1470792.4610 71.451 4.072 1. 24 11.07 0.42 1. 54 2. 11 2.tiJ\ 1.AO 6.95 -622 " • l494212.i'3'l2 248.761 A.094 0.52 19.07 19.25 20. 53 21. ,n 4.96 
-6137 12 5 l't70470.2716 247.543 l-'39. 645 o. 1 "3 18.99 19.48 7.0.M 20.n 4.99 -620 4 22 14t:>4714.5769 24.66q l 70. 5 QQ o. 16 17. 77 4.23 5.04 ,;. 84 6.~5 
-68'5 4 n I4709""12.49n 23.390 351.IJ1~ 0.56 17.69 1 .77 3.0-, 4.18 6.ttO -619 10 5 l4<p,246.4253 186.154 0.0.35 1. R4 1~-07 2i.4'5 0.46 1 .. 31 i'.17 1. 18 5 • .llO 
-684 10 ' 147150,.?380 181.743 lAO. 37f. l. f\3 18.09 IQ.OJ 19. 9R 70.Afl 7 l. 63 n.c;1 S 0 f12 -618 3 31 1495423.1505 3.607 187.242 o. 71 11.97 l A. 3A 1 q_ qo 6. 1 R 
-681 • 1 1472537.1896 122.604 173.!P6 o. 75 l 7. 1A lA.02 t<'l.60 71. 18 6.11 -618 q 25 14q5600.6144 175.046 7.7A6 o. 46 17.86 4.36 5.66 6.01 
-6B0 1 n 1472714.4175 100.970 1. 9i'7 1. 59 18.QA 22.95 23. 91 0.69 1 .46 i'.47. 5.06 -616 8 3 1496279.1546 123.790 152.~37 0.'59 17. l 3 17.41 18.17 20. 12 6.74 
-680 1 22 14-728Ql.2085 l 11.,729 li:J.1.660 1.54 11.05 11.qq 19. lo 1q.q3 ?D. 76 21. R7 6.92 -615 I 28 1496457.46"'r3 303-245 181.615 1.56 1 e. 98 24.00 1. 06 l. 87 2.6Q 3. 7'i s.11 
-679 1 11 1473245.1494 101.034 l89.7b9 o. 7.0 16. 9'5 22.36 23.?l o. Ob 1.0-; -615 1 24 14%633.7131 113 .4,9 0.695 1. 75 16.97 6.27 -,. 22,, R.0'51 6.93 
-678 • 1 1473570.4'531 62 .69""\ 168.846 0.14 17.24 1 .49 2. 15 ?.8? 6.R8 -614 1 18 l'tq681 l. 5546 2q2.043 189.183 0.20 19-05 2.97 "3 0 R7 ,,. 11 I:;. 01 
-677 • 7.2 1473q25.1747 5?.687 177.553 1. 51 17.25 17.62 18. 59 1 9.35 20. 10 21.oa 6. R8 -614 1 13 14q6988 .4211 10::\.2Aq 9.443 o. 42 11.00 23.~-4 0.% ?.. 01 6.92 

' 
-676 11 ' 1474456.1'5'52 21'5.127 R.138 o. 50 l A. 66 1 A. 76 20.03 5.23 -613 11 27 1497490.1243 239.281 172.175 o. 59 18.99 ( 18.221 \q."'i5 4.98 
-67.3 9 3 1475490.4169 1s,.z04 0.913 1. 71 1 7. 52 23.11 o. 12 Q 0 9b 1. 80 ?. 80 6.34 -611 5 12 149R022.0347 44.011 5.073 o. 9'3 17.35 ( 15.84) 17.55 6.7i 
-672 2 27 l,475661.1 fl89 331.575 lR9.045 0.40 lA.50 19,.0g ?0.?.I 5. 63 -611 11 5 1498199. 3667 217 .5Q6 187.8'58 0,. 64 }8.60 22.53 2 3. 86 l. 7.0 5. 33 
-672 8 23 1475844.6755 147..446 8.988 0.77 17.33 5. 98 ( 6.Q91 6.54 -609 3 22 1498701.1141 354.686 351.860 o. 58 18. lO Ct7.671 1n. 97 5.qq 
-610 1 2 147652"3.2451 rn.1 "35 354. 524 0.94 16.9'3 19.39 21.02 2?.fi5 7.0?. -609 9 15 149A878.3949 165.651 171.844 c. 38 17.79 2"3.45 0.(:,5 1 • 85 6. 13 
-670 12 71 1476101.4458 210.044 182.150 1. 48 19.14 23.71 o. 78 1.% 2.33 :3.40 4.~8 -608 q 3 1499232.3879 154.475 179. 290 1 • 70 17.58 22.l5 23. 42 o.3n 1. l 7 i'. 24 6.34 
-669 12 17 1477055.5616 258.171 189.604 o. 13 19.06 3.55 4 0 ?.R 4.93 -607 2 28 14Q9410.4689 334.050 8.656 o. 50 lA.57 0.60 1. 83 3. 05 5.51 
-668 • In 147723?.4748 71.845 11.917 o.os 17. 10 1.94 7.33 2. 7~ t,.q2 -607 B 24 1499586.Sil.6 143.563 187.218 0.64 17.'35 "3. 12 4.'54 5.96 6.57 
-666 4 n 1477912.1495 21.416 ~59.667 1.78 17.66 17. 72 18.60 l q. 4i:t 2Q. S3 b.4:? -605 1 8 1500089.3121 282.57.l 353.055 o. 5q 19.07 20.98 2?.42 23.IP 4.93 
-666 10 15 1478088.6018 194.837 180.193 1.85 lR.20 3.81 4. 75 5.•;FJ 5. 70 -605 1 4 1500266.4208 q4.475 174.086 0.96 11.02 23.66 1.20 2.75 7. {'I l 
-665 4 10 1478266.2263 12.724 7.6.79 0.47 17.87 la.90 20 .. 23 2t. 55 6.71 -605 12 28 1500443.3218 211. 1'33 o.325 1. 77. 1'9. 13 20.68 21. 74 22.M 23.47 o. 5i' 4.85 
-665 10 ' 1478443.2703 184.159 188.140 0.61 18.,06 20.11 21.47 :??.."11 5.84 -604 • 23 1500fi?l.0415 84.318 182.796 1.41 16.96 (lh.Olt(\6 0 741 17. 79 7.08 
-663 2 17 147A9lt5.1257 32?.453 353.433 o. 82 18.63 117.791 l 9. 78 5.44 -604 12 17 1500797. 5914 25Q.,968 8.059 o.53 10.09 3. 75 ( 5.04) 4.85 
-663 8 13 1479122.41333 133.254 173.260 0.f.i4 17.28 1.11 ?.. 6'i 4.14 6.66 -602 10 21 1501477.3073 20/l.173 351.924 o.59 18.44 21.37 2?.67 23. q7 5.4":I 
-662 8 2 1479476.4944 122.30fl 181).9()2 1.66 11.13 0.83 1 • 91 2.18 1.65 4.73 6. 8'3 -600 4 10 1502008.4641 14.157 186.516 o. 83 17.88 0.4A t. QC) ~- 4q 6.27 
-661 1 21 1479654.4391 301. 375 9. 756 o.34 19.01 0.01 l. OQ i'. ll 5.03 -598 2 19 1502688.4156 324.948 173.150 0.76 18-72 23.29 0.76 2.?.2 5.40 
-661 1 -23 1479830.6461 111.567 l89.Q35 0.32 11.00 5.24 6.31 6.98 -598 • 14 1502864.4714 134.464 351.151 a.so 17. lq l. 11 2.37 3. 64 6.67 
-660 12 • 14A03~3.3135 24Q.093 353.367 o.64 t9.00 21.21 2 2. 71 n. 20 4.94 -'597 B 4 1503219.0383 124.060 0.23Q 1.85 11.20 ( 1 '5. 85 I 116.6lH \7.6""\ 6.66 
-b59 6 1 14A0510.4838 63. \14 116.652 1.37 11.21 1.08 2. 10 2.18 1.46 4. 4-Jl: fi.92 -595 12 1 1504075 .. 4905 250.501 172. l 82 0,.60 1q.oa 1.61 7..g4 4.27 4.90 
-659 11 25 1480687.2943 237 .592 -0.489 l. 74 18.91 20.?.5 21. 31 2 2. 18 23.04 o.u 5.01 -5q4 • 3 1504253 • 2 524 65.065 356.123 1. 16 11.00 19.44 20. 72 ?. I .24 71. 77 21.ns 6.95 
-6'58 5 22 148086"'i.1438 5~.048 .185.415 1.00 17. 21 lA. 4ft l 8.4q lfl~"5"2 20. 10 6.92 
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CY CM en JON L p PM.~ TR TPB rra TM TTI: re, ·TS CV CM co JON L p PMA TR TPR TTR TM TTE TPF. TS 

-593 5 23 1504607.3010 5,♦ .414 4.161 1. 10 17. 24 20.46 21. 84 ?..?.. 26 2?.M o. 07 6.81 -528 11 17 1528527.2744 230.576 1.011 o.57 lA.85 20.18 2 1 • 61 ;n.03 5. Q#-. 
-591 4 I 1505286.43'55 5.2'B 351.198 0.49 17. 99 0.11 l.47 ?. 67 6. tl -527 5 13 1528704.3998 45.968 191.. 863 o. 06 17.3S o. 10 o.si n-. q7 6.A0 
-590 3 22 l50564l.1301 355.0A3 159.694 1. 84 lR. 13 ( 17.94) l ci. 77 l q. 71 5.97 -525 q 16 11529560.3923 167.259 35R.,319 1. 62 17.74 22.n 23. 67 0.46 l. 25 2. 21 6. 1 (l 
-590 g 15 1505817. 70D 165.343 178. 909 1. 63 17.71 5.93 I 1. 01 I ( 7. 87) 6.:?:l ~524 g 5 1529915.0771 156.772 6.491 o. 87 17. 69 (16.741 1i:i. ?3 6. 1 5 
-587 I 19 1506674.6376 29-1 .570 352.862 o. 55 19.01 4.76 I 6.17) s.oo -522 1 16 15305<'.14.1470 106.805 352.654 0.54 16.96 22.05 21., .. 1 n.R2 6.96 
-586 I 8 1507028.6610 287..247 0.212 1. 7q 1q.10 4.74 I 5. 7C/I ( 6.661 4.sq -521 I 10 1530771.5667 284.390 179.844 1. 86 lC/.15 2 .. 63 3. 57 4.3CI 4.91 
-5136 1 4 1507206 • 3432 94.781 181.985 1. 54 16. CJ8 21.41 22.43 21. ~2 0.02 1. 04 7.04 -521 1 5 15lOC/4A.3721 C/f, • 034 Q. ',It 7 \.74 16.96 2 I .97 23.04 23.•H o. B 1 l.89 6.99 
-585 6 ,. 1507560.6792 84.351 1,;io.s14 O.(Y) 16.99 6.A2 I 7.171 7.07 -521 12 30 153) 126.2151 273.655 187.775 o. 64 19. lO 19.n 21. '26 4.9 1t 

-583 5 2 150 823C/ • 2 95 3 34.g54 l 77.0?3 1. 3':i 17.53 20.3g 21-50 2 2 • 21 22.C/l n.02 6.61 -520 ' 24 1531302. 5423 85.446 a.1 1n o •. n 17.00 2.79 3,.92 "i. 05 6.98 
-583 10 27 1508417.1181:1 ZOA:.375 359.781 1. EtO 18.53 f 18.031 18. 89 19.90 5.36 -518 5 4 1531982.4081 37.238 156.654 1. 37 17.48 23.22 o. 24 o. 92 l. 5g 2.62 6.62 
-587. 10 16 l 508771•2669 197.120 7. V,6 o;s3 lR.33 20.04 21. 1tl ??. 7q 5.: 56 1532337.0610 27.120 5.352 l. n l 17.60 ' tl6. 1tl1(16.52) lA.07. 6.48 -517 4 24 
-579 2 19 15096?:R.1147 325.04? 1RQ.gl6 1.68 19.61 tl<'.41'118.2·1) }g.:~2 5.50 -517 10 17 l5l25U.2'555 l91;J.335 185. 790 0.90 18.31 19.61 21. lQ n. 77 5. bP. 
-579 8 14 15091304.3664 134.751'+ 35q.6.B l. 8 3 17. 25 21.C/5 22. BC/ 23. 7J o. 56 1 • 'iO 6.60 -514 B 17 1533547.5762 137.144 179.263 ·1. 73 17.30 2.q1 3. 92 l'+.77 5.6?, 6. fi3 6.63, 
-578 2 8 1509q5z.1aa4 3 }":\ .q63 188.576 o. 31 18.76 1 q,. rl? 2n.12 'i.,~ -sn 2 9 15~3724.l491 315 .322 7.260 0.69 18.82 21.5?. 22. ()";\ () • .'34 5.24 
-578 8 '• 151015Cl,.0684 124.485 8.043 0.64 17.2"1 116.461 17. <'R 6.63 -512 12 20 1534404.1427 264.224 351.823 o. 55 19.oq I tB.50) l'l. 7ll 4.87 
-576 6 14 15) 0838.5225 75.462 355 .. 204 1. 00 11.00 1 .99 3.72 'i. 45 7. 01 -5ll 6 14 1534580.4499 76.591 173. 506 0.78 17.09 0.47 1 .99 1.51 6.9g 
-576 12 1 1511015.4573 250.8'10 180.030 1.88 19.05 0.26 l. 7,11 2.02 ?. • 84 ~.78 4.93 -511 12 ID 1534758.!-299 7.51.160 359.673 1. 78 19. 02 t.87 ?..':M ,. 76 4,61 4.92 
-575 6 3 1511192 • .5645 64.799 3.222 1.26 17.14 2. 73 3. 95 4.60 5.25 ,.,_ 47 6. CIO -510 11 zq 1535112.6144 241.767 7.032 0.58 18.93 4.29 I ., • 1?' 4.99 
-572 4 I 1">12?26.4571 ">.6Q5 359.026 1. 74 lR.01 0.11 1. 05 1. R7 ?. 69 3. (,3 6.09 -508 10 1 1535791.1536 1,rn.944 349.955 0.23 lR. 16 18.% lQ.85 'i. 71 
-571 3 22 1512581.1254 355.460 7.549 0.67 18. 15 117.7?.) l <l. 10 '1.95 -507 4 3 1535969. 3243. 7.749 178.523 1. 58 17.97 20.8n 21.87 22. 71 -n.55 0.62 6.16 
-571 9 14 151275"1'.2271 165.251 186.427 o. 78 1 7. 75 18.84 20. 36 ?l. J:19 6.15 -506 3' 23 1536323.3781 356.q24 186.411 o.6q !R.14 22-23 2 ,. 78 t.32 5.98 
-56q 7 26 l':il34l7.0601 115.566 1 72. 607 0.12 ·17. 13 I 16.4q) 17.8<) 6.82 -506 9 lb 153650(1 .. 4251 167.677 6. 13q o. q2 17.76 23. 62 1. 14 ;,_. 66 6.08 
-568 1 15 151 ·nq1 .6470 105.287 11=11.ns 1.67 11.01 4.65 5. 65 6.4~ 6.Qq -504 I 31 1537002.2834 306 .104 171.610 o. 53 \8.95 20.15 21.61 2'?,R6 5.15 
-567 I 1 1513%R.3070 28?.270 7.Q?5 0.57 lQ.14 20. 73 7 2:. 04 23.16 4.8'1 -504 7 ?1 1537179.6293 111.31q 351 .. 90? Q.40 16.qq 4.96 6. \Q 1,·.g2 
-565 5 14 1514824.5835 ,5.377. 176.157 l. 2 l 17.45 3.41 4.60 5.17 5. 74 . 6.68 -503 7 16 153 75.31.6494 106.514 35g.737 1. 78 16.96 4.60 5. 67 6. 56 h,.9A 
-565 II 1 1515007:.4714 7.19.'547 35(). 713 1. 79 l A. 61 o.62 1. 64 2.49 3.35 4.17 5.28 -50? I 10 1531111 .~10q 784. 78A 187.67Q n. 65 1. 9 • 11 3.21 4. i::;7 4.9'j 
-564 5 2 1515179.0004 35.178 184.888 1. l 0 11.44 {16.92)(17.321 18.56 6.71 -501 II 19 1538390.3627 23?:.140 l 70. A69 o. 20 18.Rq 21.\3 0.03 ·o.ri3 5.07 
-564 10 27 151 S35t..600q 208.?.14 7.2?.4 o.ss 18.43 4.0ti I '>. i..ti' '>. 4f> -500 II 1 1538744. 3580 220.663 110 .. 022 1.48 16.69 21. Ql 23. 02 2,.,n n.bn l. 70 5.?5 
-562 9 5 151603"i.1232 156.0:35 150. 7C/l o. 35 11. 61 1 A. Oi:J l Q. 16 6.25 -4Q9 5 4 153A922.3655 37., 578 4.515 1. l 4 l7.49 2? .09 23. 12 71.77 n.23 1.46 6. ',9 
-561 3 2 1516213.4286 31'i.825 1.80.441 1 .. 76 18.52 23.07 0-17. o.qq 1.86 2.qo <;,.6!''! -499 10 2R 153909~.6112 :;,00.474 185. 713 o. 91 18.44 4. 16 I 5. 75 I 'i.4fl. 
-561 8 ·26 151636g. 7031 145.512 159.121 l. 75 17.lO 6.07 7.0111 7. J\31 6. 54 -497 3 14 153Q60l.16q\ 347.78g 350.73Q 0.19 V?.23 1g.('ln tQ.qR 5.85 
-560 2 19 1516567. 1t%6 ,24.813 lCJR.158 o. 18 16-67 1. 2.3 2.44 3.65 ~.43 -497 9 7 1539778.38-56 158.512 170.447 0.36 17.67 23 .. ,3 I). 18 l • '•4 6.24 
-560 8 14 1516 744. 4003 135.173 7.453 0.12 17.27 23.04 0.41 1. 82 6.58 -496 3 2 1539Q5'5.,28?.l 336.892 358.614 1. 60 lA.45 lQ.63 20. 68 21. -51 22.35 23.40 5. 62 
-559 12 2• \',17246.2167 7.12 .BRO 112.105 0.60 l q. l 7 20.,0 21. 57. 4.87 -495 8 16 1540487.1100 137 .078 186. 7g7 o.64 17. 33 1 7 .44 1 "· 92 6.60 
-5.57 12 8 1"'17955. 1t7QQ 251.268 187.848 n.64 IQ.QI 1 .u 2.45 ,. 78 4.Q7 -493 I I 1540<18Q.5036 275.31:19 351.7'il o. 53 19.07 l. 80 '.\,.07 4.14 4.91 
-555 4 23 151 A45<' .0648 ?.6 • 352 ,349.674 0.26 17.56 I 16. 731 17. 63 6.53 -492 6 .. 154-1520.1051 7f> .843 181.3Al 1.67 17.03 20.61 21 • 57 2/.38 21.20 "·] 6 7.05 
-555 ID 17 l':ilA6:14.3601 1qs.616 111.120 0.?5 lA.36 22.97 7.3.% ("t,.q5 5. i:;7 -490 4 25 1542?00 .3077 2A. 754 169.274 o. 10 17.66 21.9Q ? 2. 50 n.1g 6. 413 
-554 ID 6 1518988.3464 187.lOO 178.35"> 1.54 18.14 21.54 22. 64 23.lt6 d. zs 1.37 'i. 78 -490 ID 19 1542376.5072 200.046 349.803 0.21 18.24 ?.64 3.49 4.33 5.fi? 
-5'13 4 2 1519166.4417 6.071 6.868 0.71 18.03 23.92 1. 39 2.85 6.07 -489 4 l5 1542554.6081 18.268 177. BJ 1.44 17.87 3.72 4.1n 5.61 6.26 
-553 g 26 151Q342.5627 176.216 186.135 0.83 17.88 2.91 ,,.47 6. 02 6.01 -489 10 B 1542731.1047 lM.290 357.822 l. 5ft 1 R. 20 f l 7,.66) 18.41 t g. 40 5.65 
-551 2 9 1519845.2687 3l"i,.476 352-242 0.45 IA. 75 1q.97 21. 26 27..'15 'i.30 -488 4 3 l5 1t2908.6578 7.495 185.666 0 .. 83 v:i.03 4.93 I 6.58 I 6.09 
-551 B 5 1520022.3A2A 126.201 l 71 .942 o.61 11.21 22. qz o.n l • ">'i 6. 72 -486 2 II 1543587.6106 311.048 111.,00 n.49 18.QO 4.71 I 5. 93) 5.21 
-550 I 29 15?:()19q,.324? 304.311 35g_ 787 1. 7g 18.93 20.56 21. 60 22.47 21.]4 o. ,a 5. 11 -4A5 1 31 154394? .2 891 306.4Q3 179. 453 !.RO 18.92 l~.87 20.81 21.63 22.45 23.38 s;. lg 
-'>49 7 15 1520731.2400 105.284 188.849 n .. 10 16.97 19.'51 20.57 21.64 1.01 -484 7 15 1544473.lzqq lOl',.397 7.195 0.65 17.05 17.97 l q. 39 6.86 
-548 II 28 15?1233.4071 241 .. 807 351. 836 0.56 18.89 23. 72 l. 00 ?.29 s. 02 -482 5 26 1'545151.0329 58.106 V54.q1'i t. 10 17.13 ( t'l.9R)(16.361 17.59 6. g1 

,-546 5 13 152176ft. 3849 45.572 l84".Cl4 l. ?5 17.38 22.59 23. 69 o. 28 o. 86 1.<l7 6.7"1' -481 5 16 1545507.6668 48.00') 3.6f\9 1. 27 17. 38 '5.31 6.43 I 7.0'>1 6.70 
-544 ' 23 15??.444.3908 357.,134 17\.53?. 0.49 18. ?.O 2~. ll 0.34 l. SR 5.94 -479 3 24 1546186.4583 358.417 350.091 n.oa 18.09 1.41 2 .02 ? • 61 5.99 
-544 9 15 1522620.4611 166.932 350.444 o. 30 17.69 1.23 2.24 3.?4 6.16 -478 3 14 1546540. 5 923 347 .. 607 ~58.0'74 l. 52 IA. 33 3.15 4. 2? '5.02 5.75 
-543 9 5 1sz2g1s.046o 156.345 358.691 1. 68 17.66 (16.101(16.Ql) 17. A6 6. 1 8 -478 9 7 1546718.2180 158.728 178.329 1. 57 17.6A lJJ.40 19.44 ?/"I. 25 21. 06 22.10 6.24 
-540 I 10 J5238.H.5772 284.008 172.012 0.59 1 q. 19 1. 1.5 4. 76 4.87 -477 8 27 1547072.411':i 147.£1:09' 186.266 o.73 17.45 23.15 a. 11 ?. 27 6.48 
-540 7 5 152400l"l.{)715 96.315 353.479 o. 69 16.95 (16.B-'il Hl.37 6.99 -475 1 6 1547751.0407 q7.4g4 171.828 0.51 l7.02 l 16. 1l I 17. ~q 6.QA 
-540 12 29 152418b.2016 27"3.247 179.963 1. 87 19. 14 19.71. ?f'l. 53 ?.l. 4 7 4.91 -475 12 31 1547929 .. 2257 275.'>07. 359. 552 1. 76 19.12 19. 42 20. 28 21. 14 22.1a 4. ~n 
-539 ' 24 1524363.1017 85.590 1.423 l. 58 16.98 t 7.47 18.12 1.9. 41 6. l)g -474 6 26 1548105.6164 87.2QO lR0.538 1. eo 17.03 4.05 4. 9q 5. 83 f>.61, 7.04 
-538 6 13 1'524717.7.57q 75 .01 7 Q.668 0.22 17.06 20.23 21. n 22.no 6.94 -414 12 20 1548283.2887 ?64.133 6.q06 0.60 19. 15 ?.0.29 21. 74 ,~. 2.n 4.,8? 
-537 5 4 1525042.3771 :36.81~ 348~ 856 0.14 17.45 23.62 0.20 0.95 6.64 -473 6 15 1'>48460.3353 77 .254 189.212 n.46 17.00 21.84 ?3.00 0.15 1. 01:' 
-536 4 23 1525397.0955 ?6. 764 357.497 1. 50 11.sq 117.35) 18.10 1 9. OR 6. '51 -471 ID 18 1549316.4699 200.3% 357.684 1. '52 lB.28 o.74 1.12 2.47 1_.22 4.20 s.r;e 
-536 10 17 1525573.6798 l9A.372 178.202 1. St lA.28 5.60 6. 691 ( 7.50) 5.65 -470 10 8 154q67l.1335 189. 706 5.643 o. 9Q 18.23 t 8. ,., \9.91 5.67 
-533 2 21 1'>26430.5763 326.320 351. 829 o. 38 18.63 3.47 4.66 ,;. 41 -468 B 17 15'503'50.2062 138.604 350.578 o. 17 17.32 19.24 7.0.06 ]0.8~ 6.56 
-532 2 ID 1526784.6498 :HS.242 35q.48l 1 .. 75 18.82 4.37 I 5. 411 I t..n, 5. 23 -467 2 II 1550527 .6397 317.44q 179.127 1. 75 18.87 4.28 5. 22 I 6,.03 I -5.25 
-532 8 5 l52696l.2613 126~464 l 79. A40 1.83 17. 20 19.34 20.34 21.20 22.06 23.06 6.74 -467 8 6 1550704.2186 127 .649 358.278 1.53 17.20 lA.28 M.38 20.21) ?1. O':\ 27 • 13 6 0 6Cl 
-531 1 26 1527316.5265 115.818, 188.1()8 0.42 11.04 2.19 3.4~ 4.67 6.Q3 -466 I " 1550682.2888 306.1386 un.2e5 0.11 1~.88 20.09 21. 50 22.91 5.23 
-529 6 4 15279q5.1584 66.181 174.376 o.q2 11.12 17.'39 19.00 2Q.f,2 6.98 -466 1 26 1551058.4289 116.953 6.455 o. 78 11.01 23.60 1.12 2.65 6.82 
-529 II 29 1528173.1768 241.q57 35q. 686 1. 78 18.Q8 19.35 20.21 21.24 4.q5 -464 6 5 1551718.,3410 68.534 354.043 0.96 17.05 21.83 23. ~7 0.92 6.98 
-528 5 24 1528349.6917 55.992 11n.146 1. 39 17. 32 5.()4 6. 9711 7.67) 6.82 -463 11 18 1552269.3307 231.864 18-5.661 o. g3 18. 82 21.41 23.00 o.sa 5. l 3 



150 Part II: Lunar Eclip:.e~ 

CY CM r.o JON L p PMA fR TPB 

-460 9 lA 1553303.5451 169.632 171.970 1. 50 17.80 2.31 
-459 3 13 1553480.3437 347.751 5.ABB 0.93 lA.31 21.37 
-451 1 22 1554160.Zl"'f<) 297.5<)0 351.494 0.49 18.95 
-457 7 17 1554336.3443 IOfl.004 l 71.067 0.39 11.91 22.?.3 
-4'j6 l 12 1554514.5686 286.608 359.434 1. 73 19 .. 08 2.53 
-456 12 31 1,;54868.6233 275.273 6.AlO o.61 19.14 4.22 
-45.5 6 26 1555045.6495 81.104 188.363 0.59 11.00 5.23 
-454 II 9 155S547,.2330 22?..378 349.6()0 o. 21 lA.67 20.10 
-453 5 • 1'555725.1665 3<3.163 116.04-4 l. \5 l 7 .44 
-452 4 24 1556079.2093 28 .465 184. 040 1. 12 17.58 18.16 
-452 10 18 155625fl.4960 200.807 5.'307 1.01 18.31 t.41 
-450 3 4 15567!i8.3Q6q 338.724 170.440 □ -"'7 1A.4R 21 .17 
-450 8 29 1556935.5047 149.3'19 350-037 0.01 17.4"1 2.12 
-449 0 10 1557289.5145 138. 312 357.665· 1.42 17.27 t-43 
-448 2 12 1557461 .636 \ 311.831 18&.ql\4 0.76 18.83 4."38 
-447 12 21 1558146.3735 265.,693 l 70. 70A o. 17 1q. 18 23-24 
-446 6 17 1558323.6522 78.965 353-179 O.A?. l6.q7 5.36 
-446 12 10 155R500. 3956 254.255 111. 940 1.47 1q.09 27.:.68 
-445 6 6 1558678.2598 68. Bl6 l.9l6 1. '55 17.07 19.49 
-44-4 5 26 1559032.5945 58 .457 10.5oq 0.03 17.2-4 4.R4 
-443 10 9 155q53,~.4351 191.467 169 .. 664 0 .. 22 16.22 o.sR 
-44?. 4 4 1559711.1955 8.839 356. 761 l.30 17.90 
-441 3 25 1560065.6673 358.41.4 5-288 \.03 18. 19 5.16 ( 
-439 2 2 1560745.5655 308.595 ·351.?.59 0.44 18.87 3 .20 
-439 7 28 1560921.6523 118.569 170.356 0.28 17.13 t;. 76 
-438 7 17 1561216.2478 108 .297 178. 957 1. 72 17.04 19. 15 
-436 11 20 1561132.5990 213.591 349.675 0.21 tS .. 74 4.85 
-435 s 16 1s62J10.43qo 49.566 175.141 o.q9 17.35 o.oo 
-435 11 9 1562487.2101 222.744 357.5'50 1. 50 18. 71 
-434 5 5 1562664.4 788 38.lHJO 183.1'53 1. 28 17 .48 o.63 
-432 3 15 1563343.6376 34q,.453 l 69. 8R8 0.29 Ul.41 5.2s 
-431 3 4 l5636qA.32R3 33<3 .133 178.263 1. 62 \8.,46 20-88 
-430 0 17 1564229.0509 138.243 '5. 212 o.9q 17 .. 40 
-427 6 17 1565263. 5554 7Q.257 1.,068 1. 69 11.00 ?.54 
-424 4 1, 1566296.4920 19.368 356.014 1. 18 11.11 1. 10 

·-424 10 9 1'566474.2190 l q\ .635 177.510 1.42 18.24 tA.60 
-423 9 28 15&6828.3465 180.451 185.114 o. q7. lA.00 21. 61 
-420 2 2 l5f.7685.2328 308.654 358.980 1. 65 18. 86 
-420 7 28 1'567861.5677 l 18.,8130 178.211 1. 61 17. 1 0 7..0, 
-419 1 21 1568039.2753 297.419 6,.438 0.6ft 19.02 19.66 
-419 7 17 1568216.2810 IOR,.721 186.,757 0.83 11.00 20-14 
-417 5 28 1'56889':i,. 7075 59.957 1 74. 209 0.82 17.28 6.57 
-417 11 21 l56qo72. 5814 233.967 357.516 1.49 18. 77 3.42 
-416 11 • 1569427.2267 223.156 5.359 -1. 02 18. 75 18.95 
-413 3 16 15702A3.6615 349.869 177.697 1. 53 18. 39 4.96 I 
-413 9 R 1570460.1238 159.863 356.649 1. 24 17. 69 
-412 3 4 1570638. 3073 339.505 186. 116 O. A9 111.42 20.46 
-412 8 27 1570814.3700 149.001 4.687 1. 08 17.48 22.01 
-410 7 9 1571494.2778 99.906 351.528 o.ss 16.93 20.52 
-409 12 21 157202'5 .4216 265.495 185.650 o.94 19. 11 23.3q 
-408 6 1, 1572203 .1446 79.245 a. 713 o. 33 17. 03 17.28 
-407 10 31 157270'5.I'i69 213. 730 t6q.476 a. 19 18.64 
-406 10 21 1573059.5628 202.725 177.181 1. 39 18. 37 2.89 
-405 • 15 l':i73236.3016 19.564 3.,885 l. 26 17.76 20.46 
-4('5 10 10 1573413.6709 191.466 1 A4. 891 0.96 lA.14 5.42 
-403 2 23 1573916. 2403 330.394 350. 553 o.32 113.52 19.58 
-403 B 18 1'574092-2865 139.896 169.136 0:10 17.41 21.30 
-ft02 2 B 1574270.5568 31Q.571 3'58.652. 1. 60 1 A. 75 2.15 
-401 2 2 1574624.5947 308.39Q 6.167 0. 7_3 18.93 3.26 
-401 7 29 1574801.6039 11q.29q 186.050 0.94 17.07 3.01 
-400 12 II 1575l03.l331 256.035 349.656 o. 22 19.02 22.32 
-398 5 27 1575835.0123 59.677 181.308 1. 60 11.12 
-398 11 21 1576012- 5969 234.36q 5.345 1.02 18. 81 3.80 
-391 5 16 1576189.1153 4q-. 132 189.'599 o. 23 17.25 ]8.23 

TTR TM TTE TPE TS 

1.37 4.15 4. q,. i;.9q 6. 11 
22.93 0.49 5. 7B 
20.07 21. 30 ' '>.oe 
23. 37 o. 50 6.91 

3. 57 4.4~ 4.92 
( 5. f>9) 4.84 

6.51 1.01 
20.()2 21 • 75, 5.21 

18.65 t ().15 }Q. &5 20.95 6.69 
lQ. 52 19.98 20.43 21. 1q 6.S4 

2. 87 2.98 3.09 4. 56 S.55 
2?.23 23.29 '5.66 

3. 26 3_7q 6.47 
2. 56 ~.32 4.0Q 5.?.? 6.61 

5.33) •;.2g 
a.oA 0.9?. 4. fl3 
6. s, 7.04 

23. 78 n.':i!i 1. 3,. i'.44 4.90 
2'0. 51 :?1.31 n.10 23.12 6.95 

5.lQ 5. S'i 6.81 
l.'l3 2. ')!-1 5.6q 

18. 99 1 q,. 65 20. 32 21.46 6. 19 
6. 5SI I 6.17) 5.,qo 

4.39 5. IA 
6. 74 6.83 

20. 10 ;,o. q2 7.1. 75 ?.2. 6q 6.94 
( "'i.6R 1 5. \ 6 

1.73 3. 46 6.76 
1q. 51 20.2s 2n.c,q 21. q7 5. 16 
1.R4 2. 51 1. 17 '•• ":HI 6.64 

I 6. 23 I 5.74 
?I.84 7.2. 63 ?3.42 0.37 5.69 

(16.1)1\ n.11 6.46 
3. 54 4.3fl 5.23 6. 23 1.00 
2. 32 2. BS 3.38 4. 60 6.32 

tQ. h9 20.41 ?1. l 7 22. i6 5.68 
23.30 1. 00 5.,92 

19.43 20. 28 7.1-13 2?..19 S.19 
3. 79 4. '58 ,;. 38 6 .. 34 6.86 

21. 20 27.. 7l 5. 01 
21 .61 23.07 6,.97 

( R.20! 6. P.3 
4. 40 ( s. 141 s.12 

20.34 2().54 20.11 22.12 5. I 4 
5.9111 6.691 5. 76 

1 R. 03 1 "· 65 lQ.86 6.18 
22.01 21.55 5.72 

23. '"J() 23. 76 (). 12 1.44 6. 38 
21. 78 23.04 6.99 

0.97 2.55 4.,qo 
18.39 lQ.,49 6.96 
1(). 11 19. 88 5. 2R 

3.99 4. 72 5. 45 5.56 
21. '56 ?.2.16 ?2.1(, 2~. 85 6.33 

( 1. 141 s. 7q 
20.61 21.64 5. 56 
21. 97 2'-.56 6. 'il 

3.22 4.06 4. 89 Ci.30 
4. 83 5.11 
5.34 b. 87 6.A9 

2 3. 16 n.oo 4.92 
(15.38)(16-241 17.13 6.97 

s. 20, ( 5.39) 5.00 
19.15 7.0.06 6.fHI 

• 
I I . 
I 

r I 

CY 

-396 
-395 
-394 
-394 
-392 
-392 
-391 
-391 
-390 
-389 
-388 
-387 
-386 
-38'5 
-3R5 
-384 
-381 
-381 
-380 
-379 
-:HT 
-373 
-372 
-372 
-370 
-:no 
-369 
-368 
-366 
-366 
-365 
-365 
-363 
-362 
-362 
-359 
-359 
-358 
-358 
-356 
-35ft 
-353 
-352 
-352 
-351 
-34q 
-34-S 
-347 
-347 
-345 
-343 
-341 
-340 
-339 
-338 
-337 
-337 
-336 
-333 
-332 
-330 
-326 
-326 
-325 

CM 

4 
9 
3 
9 
1 
7 
1 
7 

• 11 
5 
4 
4 
3 

• 0 
6 

12 
6 
s 
4 
7 
l 
7 
5 

11 
10 

4 
3 
8 
2 
8 
6 
6 

12 
4 

10 
4 

• 0 
l 

12 
5 

11 
5 
3 
3 
3 
B 
l 
6 

10 
4 
9 
8 
2 
B 
7 
5 
s 
9 
1 
7 
6 

CD 

5 
IS 
16 

• 23 
19 
11 

8 
27 
12 

6 
26 
15 

7 
,o 
1B 
IS 
12 

6 
26 

• 19 
12 

8 
17 
11 
31 
26 

6 
,o 
23 
19 
zq 
10 
12 
17 
10 

6 
29 

9 
22 

3 
2B 
22 
17 
20 
16 

6 
30 
13 
17 
21 
17 
29 
21 
13 
10 
29 
29 
17 
20 
13 

9 
20 

•460 - -325 151 

JON L p PMA TR TPB TTB TM TTF TPE TS 

1576514.2:843 10.714 168.561 o.oq 17.95 21.36 21.ao 7.7..45 1,.20 

1577045.4416 170.748 356. 276 l • 18 17. 79 23.90 1. 16 1. 7l 2. 25 3. 52 6.08 
t 577223. 6 349 350.22A 185.575 0.97 10.:n 4. )It I 5. <)3) s.ao 
1577J90 0 69ql l'i9.87.7 4.260 1. 15 17.56 5.99 7.211{ 7. 70) 6.30 

1577902.3579 29q.,96l 110.21q o. 0() 19.05 22.86 23.48 0.11 s. 03 
1578079.5()18 ll0.441 ::\50. 750 0.42 16. ()3 4.16 5.,2Q 6.42 6. q7 
1,;10?56.4249 .7.87.696 177.683 l.,44 19.12 23.15 o. 2-5 1.01 1. 77 2. e6 4.()4 

1578434.1480 100.112 359. 405 1.76 16.()8 17.69 10. 55 lQ. 41 20.41 6.94 , 
1578788.4}1<} 8().,66'} 7.823 o.48 \E,.,9'l 23.61 Q.,Q2 2.22 6. ()8 

15797.90.51()5 224.927 169. 432 0.17 18.76 3.!J'i 3. 80 4. 55 5. 1A 

1579467.0773 40.301 354. 3 77 0.92 17.37 (17.03} lR.64 6. 71 
1'57Q821.6116 30.070 3.084 1.40 17-65 3.94 4. 97 5. 67 6.37 6.45 

1580176. 3148 19.968 11.700 o.oe 17.79 21.86 2?.l7 22. SR 6. 31 

1'580501 .56'59 341. l 83 350.071 0.24 18.40 3.57 4.47 5.37 ''5,.6R 

1'580677 .bl.23 1'50.6&8 168.,633 0.02 11.52 5.53 s.83 6 .. 12 6.40 

1581032 .2260 140.230 177.00S 1. 42 11.3g 18.69 19. 70 20.40 7.1 • 11 22.11 6.52 

1582066.2480 80., 735 i. 12.3qo 0.50 17. 04 19.82 21. 16 22.50 1.0?. 
1582243. 3308 256.416 357.502 1. 49 1q.06 21.27 22. 25 2z.q9 23.13 0 •. 71 4 .. 88 
158 2420. 2 805 70.051'\ 100. 101 1.11 17.0R 19.,Bfl 20.93 2 t. 82 22 • 7l 23. 7f! 7.01 

1582774.4608 5q.,531 188.113 0.,39 17.18 0.81 2. 02 3. 17 6.QJ 
15R3454.3\l6 ll.130 176.384 1. 32 H .. '93 20.Ql n .. 95 22.,60 73 .. 24 1) .. 28 6 .. 23 
15A5019.4485 110.685 358.646 1.63 16.99 23.89 o. 91 1 • 74 :,. 57 1.59 6.,CJ?. 
151:l5lQ6.13'34 287. 7A9 185.479 0.98 1g.04 ( lA. OlJ 19.60 5.03 
1585373.6956 1011.117 6.985 0.62 16.97 6. LO ( 7. 55) 6. CJ8 
1586052.3696 50.721 353.522 0.78 17. 26 22.56 o.o~ 1.60 6.,81 
1586230.?.565 '"225 .043 177.244 1.36 18.17 19.55 20. 67 2 1. 38 ?2.oq 23.21 5. l 8 
1566564. 330'1 213 .666 l.84.5Q8 1.00 18.,56 21.21 22. 93 23.02 23. 12 ('!. 77 5. 38 
1586761.6334 30.471 10. 914 0.20 17.68 s.~o 6. 09 6.4? 

l 587441. l 793 341.184 357. 73A 1. 44 rn.36 1 9,.08 1 Q• A<; 20.96 c;. 7 l 
15'37617.56'31 151.007 176.516 l. 34 17. 50 2.88 3. 02 4.57 c;. 23 6. 76 6.41 
1587795.2116 330. 14R 5.,374 o .. 87 10.57 lQ.66 21.14 5.4q 

t587q7?.,25q6 140.648 la4.820 1. 13 17.36 19.47 20. 66 21.no 21.52 ?2."72 6.55 
l58R65l.5\67 9l .. l56 n1.409 0 .. 34 17.04 2.45 3.5R 4.12 1.00 
1589005.5475 80.456 179.461 1. 74 11 .o:r. 2.26 3. 33 4. 21 5. lO 6. 17 7. 02 

158918~.3345 256-.. 814 5.323 1. 02 19.10 21.36 22.77 22.96 23.14 n. ,;5 4. 84 
1590039.6358 ?.l.679 175.614 1. :rn 17.85 4.66 5. 78 ( 6. 11 J 6~ 30 
15Q021F..0947 1q2.131 355. 745 1. 09 18.26 (17.491_(17.M) l q., 75 5. 62 
15qoJ94.2678 ll.473 184.252 l-18 17. 88 ·19.58 20. 76 21.28 21.80 27.oq 6.27 
1590570.3753 181. 704 3.632 l. 26 18.02 22.30 23. 43 0.04 0.65 1.,7R '5. 84 
15Q1250.2337 131 .66Q 349.,3q4 0.20 17.20 19.89 ~0.69 21.49 6.,6'5 
1591781.4902 298.864 185.298 l. QI 19. 01 o. 78 ?. 24 2. 3q 2.54 4.00 5.07 
1592461.2530 247.360 169.439 o. 16 19.07 20.58 21. 31 7.2.,("14 4.91 
1592637.6621 61.130 352. 652 0.64 17. 1'5 5.71 ( 1. 1?.1 6.90 
1592815.6071 2'36 .240 111.;,2q t.16 18.88 ::..en 5. 05 I 5. 76 I 5.07 

1592992.2316 50.911 l. 413 1. 6 7 17.27 18.87 19. 83 20.M 21.46 ?2.42 6.80 
11593672.2017 2.533 3ft8.912 0.04 17.98 19.52 l Q.,88 20.24 6.11 

1594026 • 4 809 351. 879 357.168 1. 34 1a.:n o.s2 1. 68 2.39 '· oq 4. ?C. 5. 85 
1594380.5114 340.911 ,._ 86 9 0.96 18-44 1.18 2. 9l 4. 64 5.63 
15Q4'i57.5963 151.ft23 184.314 1.20 17.47 3 • 55, 4. 6A 5.'21 5.11 6.,44 

!595059.4242 289.526 349.,44q 0.20 19.02 0.29 l .09 1.qo 5.,00 

1595945.0336 eo.347 186.937 0.69 16.95 Cl5.751 17.22 1. 10 
1596801.431 7 203.814 355. 592 1. 07 111.36 23.87 1. 27 1.bl 1. 9,; 3.35 5.,53 

1596'H9.5769 22.005 183. 507 1.30 17.79 3.03 4. 13 4.78 '5.42 6.3'5 
1597510.2921 182.007 11.'3?8 o. 09 1,8.07 21.41 21.94 2?.47 5. 78 
]597835.5625 142.377 348.833 O.ll 17.26 4.01 4.60 5. 19 6.,59 
1598012 .421'3 320.658 176.911 1. 32 18.76 23.00 0.14 o.,n 1.40 2.62 5.3; 
1598190.0568 131.879 357.277 1.39 l 7 .. 28 I 16.33t( 17.06) 18. 15 6. 'i9 
1598541,;.2575 121.160 5.430 O.fl8 F.14 19.34 21.01 2,.~1 6.15 
1599577.5380 61.401 0.528 1.01 17.17 2.23 3.17 4.01 4. R5 "i. "79 6.1:11\ 
1599932.2597 51.388 9.217 0.46 17.30 20.05 21. 21 22.36 6.77 
1600788.2581 1 72. 7R8 175. 1f.O 1. 22 17.91 19.66 20. 76 21.31 n.a5 22.95 5.99 
16019.99.,4357 28Q.930 357.258 1.45 19.05 7.3.54 0.53 l. 25 1 • 97 2.q6 4. (J6 
1602176.0934 101.328 177.118 1.43 17.01 11.21 18. 04 19. l 7 6.,99 

1602530.3230 90.788 186.070 0.84 16.96 21.10 2?.b7 0.24 1.01 

f 



152 Part II: Lunar Eclipc<e~ -323 - -185 153 

CY CM CD JON L p PMA TR TPB TfB TM TTF TPE TS CY CM CD JON L p PMA TR TP8 TT8 TM TTE fPE TS 

-323 5 8 160l210.2663 4? .617 l 73. q74 0.Q4 17.43 20.03· 21. 56 2~.10 6. 72 -251 6 ' 21 162()551 .. 5003 R4.'H0 170.467 0.38 11.01 2. 12 'l. 1 q 4.27 7.00 
-3:?2 (O 21 1603741 .. 0787 203.841 3.305 1. 32 19.4R 11-,,.,011(17.661 1 A;. 75 5.40 ·251 12 14 H,2cn2~.1629 259.715 3~5.328 t.(l 3 19.09 (18.,q8J l'l. 22 ?0.69 4.87 
-319 8 ?.D 1604775.3684 142 .,568 356. 706 1. 29 17.35 22 .04 23. 113 23. 84 0.4Q 1. f.3 6. 51 -250 6 10 16299o6.o5q6 74.,l'Jt 179.222 1. 7'3 11.02 (16.52) 17. 313 18.38 7.05 
-318 2 13 1604952 .1849 320.805 184. 754 1. 11 18.6A 19. (Vi 19.45 20.68 5.45 ,, -250 12 4 1630082.5263 2413.613 3.144 1. 35 tR .. qQ l. 91 2. 9R 3.66 4.3"1 4.93 
-318 8 10 160512°.5464 131.763 4.752 o.,qq 11.21 2.21 3.,q5 5. 68 6.6A -249 5 30 163026(') .3288 63. 748 187.704 o.so' 11.11 21.52 22.85 0.18 6.qa 
-316 6 18 1605808.249l 01.q64 350.901 a. 37 16.94 20.08 21. lA 22. 29 7.04 I -247 10 3 1631 l lf,.6609 186.057 35S.l49 1.01 17-99 5.37 6. 93) ( 7.06) 15.88 
-316 12 13 1605Q86.3041 258.644 177.178 1. 34 19. 12 20.51 21. 65 22. 35~ ?3.05 (). 19 4.RR 

j 
-246 3 zq l6112q3.5078 1.845 182.678 1. 46 18.08 1.27 2. 28 3.02 3. 75 4.76 6.07 

-315 12 2 1606340. ~401 247.206 184.427 1.03 p:).00 21.39 22.92 2 3. 16 23. 40 O.Q3 4.98 -245 3 18 1631648. l 999 353.593 191.142 o. 17 lR.14 18.72 19.44 :,0.16 6.02 
-314 5 29 160651 7. 5717 61.815 8.347 0.59 17.20 3.42 4.71 5.99 6.85 -244 ·2 6 163197~.3817 314.079 168.74'3 (}. 01 18 .RB 23.83 0.06 0.29 'i. 23 
-312 4 1 1607197.0606 13.067 355.784 1.10 11. 80 (16.47)116.IHn lA.?5 6.28 -243 1 26 1632327.65~8 303.0% 176. 668 1.25 19.03 4.74 s. 941( 6. 57) s.os 
-312 10 1 160737~.6141 18~.781 115.507 l • I 8 18. oz 4.28 5. 41 ( 5.91) 5. 87 -243 1 21 1632504.1022 113. 756 356. 365 1. 32 17.06 17.44 18.09 10. l 3 6.81 
-311. 3 27 1607551.0897 2.225 3.607 1 • 19 18.01 (16.94)(17.51) 1$1.78 6.()7 -242 I 15 1632681.670::\ 7.91 • 7fll 184.013 l. 1t l 9. 09 4.9'5 6. 321 ( 6. 76; 4.97 
-Hi 9 20 1607728.2B27 l n.198 183.578 l. 31 17.89 20.09 21. l 5 ?. l. 7A 22.42 23.48 6.01 -240 5 20 16335::HJ. l 580 54 .862 352. 374 0.49 17.17 11.10 l q. 04 20.37. 6.87 
-308 7 19 1608761.3744 l ll .a2:,, 176.92, 1. 29 17.07 22.13 23. 31 23.99 fl. 66 l. R5 6.g1 -239 5 q 1633892. l aqq 44. nq 0.358 1. 77 17.35 17.68 18~ 75 19.64 20.53 21.60 6.71 
-307 1 13 l608r:l39.4246 290. '303 5. 112 1.05 19.08 23.25 o. 59 o.,n l. 14 ?.49 4.93 -238 4 28 1634246.1718 33.614 8.634 0.40 17.56 22.66 23. 82 o.99 6."i2 
-307 7 9 l609115.618Q 101.255 185.256 Q.99 16.98 4.10 5. 75 7.03 -238 10 ?.3 1634424.1557 206.5"i8 190.~66 0.02 18.45 18.45 18. 74 19.02 5.48 
-'3('5 5 20 1609795.5750 53.079 171.091 o. 80 17.37 '3.55 5.(10 6. '•6 6. 77 -236 3 8 1634926 • 1900 344.602 355.635 1. 20 lfl. 30 18. 84 19.37 lQ.90 2\.02 5.BQ 
-305 ll 12 l6(1<)q7z...1169 226.119 355.417 1. 04 lA.78 1111.061< 10. ·n1 19.78 5. 13 -.?36 9 I 1635102.5586 154.425 1 74. 420 0.87 17.51 2.84 4.48 6.12 6.3'i 
-304 5 A l6l0150. l 7R4 42.943 181.854 l. 57 17.37 17.51 18. '53 19.14 70. 14 21. l 6 6.77 -234 8 10 1635811.4381 133.25q 191.037 o. 16 17.21 0.56 1.28 l. 99 6.7' 
-304 10 ·s, 1610~26.4'35:? 214.994 3.210 1.14 1 a. 56 23.8~ o. 91 1.58 ? • 75 3.33 5.37 -233 12 26 H,l6313.5123 21n.a92 355.285 1. 03 19.09 1. 58 3. 05 3.2A 3.51 4.88 
-303 4 28 1610504.5041 3?.520 lQ0.389 0.05 17.57 2.51 2.Q6 3.41 6. 56 -232 • 20 16~6491. 3522 84.6Q(l l 18. 358 1. 59 l 7 .!)l 21.68 22. 71 21. s, 0.35 1.:n 7.04 
-301 9 1 1Ftll"360.6827 153.335 3i;:6.1 en 1. 20 17.44 5.65 6. A6) ( 1.42) 6 .. 42 -231 6 10 1636A4i;:.F,Qll 74 .115 186. 795 0.65 11.06 J.R9 5.38 1,.1:n 7.02 
-3(10 2 ?.5 10115:n.5220 311.675 184.345 1. 1 8 lf3.61 1.49 2. 6 1t l.l6 l. 67 4. R3 s. 52 -231 12 3 1631022.4991 248.970 n.010 f'I. 17 19.03 2.16 2. i:Jq 3.63 4.sq 
-298 I 4 1612717.3369 280.930 t6ct.3ll 0.12 Pl. lB 22.42 23.07 21. 72 4. 1m -22q 4 J• 1637524.?.794 7.4.72? l 7l. 3':Vt 0.15 11.10 20.32 n.~2 2,··. 11 6.44' 
-?.<:18 6 30 1612393. 5458 92.413 350.046 0.24 16.90 3.37 4.27 5. 1 7 7.06 -228 lO 2 l63A0'56.0115 185.852 2.4,51 1. 39 18. 17 (16.78)(17.531 lA.6Q "i. 71 
-298 12 25 161?.571.6483 26q.B25 177.ttri 1. 31 19. l 7 4.68 ( 5./:131{ 6.57) 4.B'5 -227 3 2q 163A2JJ.5304 4.250 1qo.514 o.?6 113.06 2.56 l.45 4-. 35 6.09 
-zc:n 6 ,. H,l 2l4f\ .1551 8? .• 265 358. 71'9 ., .1'0 16.qA 11.04 17.qq 18. B\ \Q.f,'3 ?O. 5f\ 1.00 -275 B I 163Q089.42bfl \24. Vtb 355.6M, 1. 21 17.09 21.58 O.b9 1.23 1. 77 ?.88 &.17 
-294 4 18 1613782.3427 13. 572 355.008 0.96 17.67 21.60 23.·:n 1. 03 6.41 -224 1 21 16:'>'l'i44.l367 ll4.P4 4.184 1. 23 17.09 17~ 60 l A. 16 18.77. p}. 82 6. 7q 
-293 4 1 16l4136.371Q 12-784 2. 8fl2 1. 32 17.88 21.91 23. 10 23.Rn D.50 1. 69 6. ?.O -222 5 " 1640123.4266 65.24A 351.461 o. 33 11.01 0.37 l. 50 2. 62 6.96 
-293 10 2 H,1431'.6349 184.188 183. 332 l. 35 18.00 4.58 5. 63 ( 6.?t)I 5.90 -222 11 ?4 l6'10JOO. 4526 23q.555 175.065 1.11 \fl.Q5 0.46 1. 66 2. 06 7..46 "· 66 5. Ot 
-2Ql 2 14 1614815.4802 322.532 348. 711 0.10 lA.67 1.78 ?..16 2. 94 5-40 -27.1 5 ?.O 1640477·.4604 54.578 359.460 1.74 17.?3 o.n 1. 2fl 2. 16 3. 05 4.12 6.82 
-290 ? 4 l6l5l70.1550 312.005 356.843 1.39 18.80 118.441 1 q. 12 20.14 5. ?.7 -220 5 9 1640A31.6620 44.056 7. 794 n,54 17-44 c;. 'i 1 6.841 6.63 
-2qo 1 31 1615146.6601\ 122.377. 1 76. l q3 1.11 17. 14 5.05 6. 32 I 6.R61 6.82 -220 11 3 164100q.5053 2n.101 190. 795 o.o?. 18.57 2.83° l. 13 3.44 5.16 
-287 11 ?2 1616557.46!?4 237.312 355.386 l.04 18. 85 0.67 2. 13 2. l9 ?.65 4.11 5.06 -218 ' 20 1641511.5232 JS'i.323 355.076 1. 1 2 lA.19 1.·03 3.03 3.44 3. 85 s.n6 '5. 91 
-286 5 19 1616735.4751 53.368 l AO. 994 t. 70 17.30 0.64 I• 64 2.49 ?,. 31 4.34 6. 83 -217 3 9 1MlR66.1355 344.936 3. 5 10 l • 30 lR.31 (17.g5J 1 a.sq 19.69 5. 78 
-21!5 11 I 1617266.1824 ~215.328 11.0QS o. 16 tR.60 23.50 o. 20 l"l. CJ} 5.27 -217 q I 1642042.1825 154.441 rn,. oq8 1. 52 17.60 18. c:;4 19.32 ;,:o. 10 21. 12 6.31 
-283 3 11 1617iM .• 36q8 357 .9ij5 115.444 l • Gf!. 18.24 22.04 23. 38 23.15 o. l 3 l .46 5.sq -215 1 12 1642122.12?:5 \0<;.":\?4 H:.8.814 n.11 n.01 11.'+6 l 1\.07 \f\.6B 6.q1 
-28:? 8 ,1 H,l 8'30n. t 37~ 15~.18~ 1.5Qc; t. 19 17.60 l7.64 I 8. 71 113.77 20.114 6.,1 -214 7 2 1643076.6444 g5. 053 l 77.512 1.44 17.02 4.68 5.75 6.51 1.01 
-281 2 25 1618477.5260 332.06.3 lQ2.193 o.oo tR.58 3.07 3 • 15 3. 23 5.56 -214 ll 25 164 3253 .2517. 2n.on 3.10;_, 1. 37 19.14 19.29 20. 34 21.07. 21. 71 ?2.76 4. fl4 
-21q 6 29 1619313. 4688 92 • 723 357.942 l. 57 16. 94 o.55 l. 52 2. 30 1.07 4.04 1.02 -711 4 ,o l644to'l.5767 15 .202 172.524 6.62 17.62 3.63 5.0l 6.40 1,.c;2 
-278 6 19 1619688.1924 82.684 6.596 o. 86 l 7. Ol lA.09 19. 58 21. Q6 6.97 -211 10 24 1644287.3378 20!\. 19c; 154. 808 o.94 18-45 21.72 23. 38 t.04 5.44 
-276 4 lq 1620367.6173 l4.036 354.l6Q o.,n l 7. 54 4.36 5. Q8 6. 54 -210 4 1q 1644464.1448 24.977 !IH.?26 1. 70 11.63 17.64 18.46 19.78 20. 13 6.52 
-276 10 22 1620544.3391 205.966 175.190 1. 13 lR.46 21.7·7 22. 95 2 3.38 23.82 o.q9 5. 45 -210 LO 13 l644641.1q43 196 .878 2.211', 1.42 IA.2R 22.66 23.80 O. 5A 1. "35 ?.49 5.61 
-275 4 18 1620721.6470 2~ .2Q3 2.080 1.46 17. 74 4.56 5.68 I 6.481 6. ~4 -209 10 2 l6449q5 .1864 18">.ss, 9.527 o. 17 18. 11 23.39 o. 21 l. 03 5. 77 
-272' 2 16 1621755 .5042 32?.g48 356.508 1.34 18.70 1.14 2. l 7 z. fl2 3.4R 4. 51 5.37 -207 2 16 16454,98 • 3 07.9 324.963 176.0:?5 t. 14 18.67 20.23 21.54 ?2.(12 22.50 21. Rt 5.4~ 
-271 2 4 1622110.1270 312..371 4.691 l. ·1 l 18. 82 (17.651{18.061 l Q.31 5.74 -206 2 5 1645852.3113 31'.\.778 183.496 1.20 ta.at 20,ll3 21. 50 22.o~ ?.2.66 23.qz 5.29 
-271 1 30 l6?2286.224t 122.340 un .. 11a l.24 \7 .14 l8-.4q lq .. 65 20. :?.4 •?0 .. 6'\ 2l,.99 6-.Rt -206 s I H,4602q.451'5 \Ztt.1'65 3.4B? l.31t 11.12 0.15 1. 1 q 1.s5 2.."il 1.,5'5 6. 74 
-269 6 10 1622Q66.1q13 73.934 l 71. 325 0.52 11.oe 18.57 19:RO 11.03 7.01 -203 5 31 1647062.7293 64.968 35A. 545 1. 58 17. 13' 6.69 1. 10, f 8.6:H 6.91 
-268 11 22 1623497 .1602 237.395 3-146 1. 35 lR.95 (18.CJ3) JQ. 61 ?O.M 4.96 -2(l3 11 24 1647240.446] 239.917 182.905 1.40 18.92 0.05 1. 08 1.79 ?.49 3. 53 c;.04 
-267 5 19 1623675.0559 51.358 \B8.6ll'l o. 34 17.17 c 16.nJ 17. 42 6.94 -zoo • 22 1648273.192,0 176. 166 173.632 o.73 17.99 18.25 19. 7q ?.1.33 5.q3 
-265 3 29 1624351.67'14 3.620 174.flll 0.98 18.15 5.56 I 7. 211 5.99 -199 3 19 164 8lt5 l. 4559 355.648 2.943 1 • 39 18.19 23.93 1. 00 1.11 2. 42 3.48 5.90 
-:MS 9 22 1624531.331'3 175.076 355.433 1. 06 17.89 21.38 22. 77 23.M 23.42 O.Rt 5.98 -1C?9 9 12 1648627.5136 1.65.29.l 181.682 1.59 17.72 1.so 2. 51 3. '32 4. 12 5.tl 6.lq 
-264 3 17 1624708.1856 35~.187 183.323 1. 35 18.16 18."53 1 9. 20 19. RB 20.92 5.98 -198 9 1 1648982.1061 154.760 189.968 n. 33 17.59 (17.381 18. 38 6~ 31 
-264 9 10 162488'i.4436 16?,.998 3.142 1.27 17.71 23.73 0.94 1.60 2.25 l.46 ·6.17 -196 1 16 1649484.1997 293.142 355.0"6 1. 00 19.01 19. 57 19. 62 lQ.67 21.10 5.02 
-262 7 21 1625564.1566 113.416 348.-\96 o.oo 11.01 18. 77 l 8. 87 llJ.qa 6.87 -195 1 5 164983A.6l75 282.186 ,.019 1.18 19.11 3.85 4. 89) ( s. sq, 4. 88 
-261 1 15 1625742.3290 292.056 176. 890 1.29 19.08 :W.86 22.04 2?.. 70 23.36 o. 51 4.99 -1'~5 1 1 1650016.1430 Q4.963 1R4.q95 0.96 16.q6 lR.34 20. 06 7.l'l6 
!.260 1 4 1626096. 344 i 280.692 184.ISQ 1. 07 19. 11 21.21 22. 63 23.00 ;?l.37 fl.79 4.94 -1q5 12 25 1650193.2420 271.398 10.937 o. l '9 19. 18 19. 78, 20.55 ?1.32 4'. 80 
-260 6 30 1676273.5054 93.142 5. 758 o.99 16 •. 97 1.50 3. 06 4. 62 6.99 -1q2 4 29 1651049.4565 35.476 180.405 1. 83 17.56 0.22 1. 17 2.00 2.84 ,. 78 6.5Q 
-257 10 23 16?7484.3501 206.363 1A3.019 1. 39 IA.44 21.81 22. 84 23. 53 o. 21 1.?6 5.48 -191 4 19 16'51404.1731 25 .1q6 189.015 0.49 17.61 17.85 19.03 20.21' 6. 55 
-256 4 17 162766\ .0827 Zl.129 9.449 0.75 17.69 I 16. ~21 11.11 6.40 -199 2 28 165?.083.6145 335. 786 115.583 1. 06 18. 58 3.78 5. 2 i I s.541 'i.53 
-254 " 21 1628517.2511 143.672 174. 925 0.95 t 7.45 19.36 21. n6 n.1':.i 6.48 -189 8 23 1652260.0901 145. 718 354.464 1. oz l 7 .47 (17.181(17.38} \8. 75 6. 37 
-253 2 15 1628695.4699 323.299 4.379 1. 16 18. 72 0.20 1. 40 l.Af.l 2. 37 1.57 5.35 -188 2 17 1652437.6234 324.672 183.124 1.27 18. 72 3.71 4. 92 I s. 58) 5.3R 
-253 8 It 1628871.5169 132.970 183.141 1. 34 11.23 1.98 3. 07 3.76 4.44 5.51 6. 70 -186 12 16 1651471.2001 262.002 175.045 1. 11 19.14 19.46 19.85 20. 24 21.45 4.87 
-252 7 30 1629226.1108 122.614 191.670 0.06 i7 .12 1 7. 42 17. 96 6.81 -IRS 6 ll 1653648.0001 75.354 .'~57.636· 1. 42 11.00 (15.121(15.89) 11. 02 6.Qq 



154 Part II: Lunar Eclipse5 -154 - -55' 155 

CV CM co JON l p ••• TR TPB TTa TM T'TE TPF TS CV CM CD JON ~ p PMA TR TPR. , TTI\ TM TTF TPE T.S 

-184 5 30 1654002.2403 64.881 6.059 o. 85 17.13• 19.19 7.0· .. 76 27 .. 3"3, 6.()0 -117 to 5 1678601,.'4809 189.329 352.q62 o.1q 18.07 1.34 7. 11' 4. 20 5. 78 
-l01t 11 24 1654180.208A 240.07A 190. 7H 0.02 lA.91 19.66 19.96 20.? 5 Y~06 -116 "9 24 16 Ht'156 .1310 178.716 l.054 1.11 1a. 02 18.23 I q. 05 20.01 5183 
-182 4' 10 1654687..1725 16.567 353. 738 0.90 17.76 1 q_ 18 20.70' 6.1'5 -115 Q 14 1'679310.5971 167.'1$12 9. 251 o. 30 17. 75 4.19 5. 21 6. 12 
-182 10 4 ~t65485!l.5211 181.139 l 1-3. 368- 0' .. 69' 18.12 2.25 l. 74 'i. ?4 5.79 -113 7 ,. l67Q98<>.t0CJ2 117.161 354.235 o. 84 17.08 ll". 1,5 )Q.27 6.81 
-urn '9• ll 16515567.4509 l6'i.614 189.563 o.-39' 11.10 0.62 1 • 70 7. 1R 6.19 -112 1 18 1680167.2591 295.B?.8 182.646 1.43 19. 01 1q. l3 20. 1 7 20.Q!) 21.64 22.61:1 5'.0R 
-178 l 27 1656069.5396 304.184 354. 868 a.en Hl.92 2.07 3.n 5.11 -1 l.2 • '2 1680343.4175 106.646 2.660 1.43 16.99 23.14 o. 19 0.93 l. 67 7 • 7l 6. q2 
-ll'S 1 23 1656741.2331 l lf. .054 115.9:>8 1. 11 U. ll lP..86. :w.10 ~O.M n.12 27.. 3E:, f:,.P.5 -lll 1 1 l6RO52l .6OOq 284.803 \<JO.5't-2 ('1.03 )_(J.01} 4.66 I 5.03\ .4. (Jf, 
-171 1 12 1656601.4187 105.417· 184.154 1 • 10 17.00 23.14 o. 59 0.93 1.36 2.73 6.99 -11-0 5 23 16810:?3.4218 58.494 350.466 0.38 17 .15 0.'?.9 1. 36 2.44 '6.90 
-176 1 6 1656178•611 7 282.'>64 10.865 0.20 19. 14 4.55 I -5. 34) 4.85 -109 11 5 1681554.2690 220.541 180.744 1. 75 18.69 19.83 20. 80 21.63 22.% 23.44 5.25 
-175 5 21 1657280., 1671 56.07;? l 70. 8 o., 0.36 17.24 IA. 17 19.26 20.34 6.88 -108 5 l 1681732.2381 37 .828 7.6l"i o. 51 17.47 19.29 20.64 21.98 ~.60 
;-173 4 30 165190q.4902 35.890 188.227 0.61 17.54 1.40 2. 70 4. 01 6.62 -106 q 4 1687.588.4566 lSA,.751 11'3.547 0. 74 17.66 o.54 2.06 3.58 6.26 
-171 q ? 165AS45.4281 156.51 '5 353.962 o. 95 17.53 23. 81 1. 1'• ?. JP 1.i.:rn -105 2 2B 1682765.3655 337.143 1.7~2 1. 61 lA.48 21.69 22. 67 23.46 0.26 t.2'3 5. 6 l 
-170 A 23 1659?00 .. 1117 146.133 2.276 l. 52 17.49 l 7. 5q 1 8. 15 19.34 6.15 ·-105 8 25 16!\2942.5569 147.786 181.342 t.5Q 17.45 2.34 3.44 4.29 5. 14 6.2, .6.48 
-169 B 13 1659554. 6403 135.663 10.725 o.oa 17.25 5.59 6. l 2 6.6?. -104 8 13 1683?.96.57lq 136.81 l 189.016 0.26 17.26 3.48 4.49 5.49 6.67 
-168 12 27 16"60056.5697 2n.205 174.992 1. 10 19.18 3.03 4. 25 4.61 4185 -103 12 28 l6A3 79q. 4054 275.764 354. 417 D.86 19.09 23.06 0.70 2.'34 4.89 
-167 6 21 '1660233.2706 85. 760 356. 726 1. 26 16. 9'5 19H4 2('1. 95 21. 5fJ .2?,. 24 2'1.44 1.02 -10_2 6 23 1683976 .on t 87.670 176.Q,69 l. 2 8 16.99 (15.35)115.951 17. 02 7.05 
-167 12 t6 1660411 .. 1788 262.375 10'2.886 1.40 19. t l l Q. 22 l q • 9~ ?O.Q7 4.Ql -102 12 11 \684153.3(H\8 263 .soe. 1.651 1.52 _19. 11 22.57 '.l.3.68 a.so \. 32 2. 'tit 4.85 
-166 6 ll 1660587.5289 75. 294 5. 170 1.~00 17.05 2.02 3.i 63 '3.68 1. 71 5. 14 6. q6 ·-101 6 13 1684330.7349 71.647 184. 751 I. l 4 17.09 1.00 8. l 71 I 13. 631 7. 01 
-166 12 6 1660765."i589 251.290 190.711 0.02 19.00 4.00 4.29 4 • .58 4.9A -101 12 6 1684507.4239 252 .. 361 8. 9q1 0.10 10.07 0.01 1.07 ? • 12 4.87 
-164 4 20 1661267.4888 27.lM 352. 971 0.78 17.64 l .41 7. 85, 4.29 6.46 -99 4 ?7 1685010.0630 ?R.864 112.icn 0.46 17.58 ll6.6A1 l 7. 98 6.54 
-163 4 10 166167.2.0799 16.868 1. 61 2 1. 60 l 7 • 1'.6 ( 16.841117.66) 1 A. 67 6.31 -98 4 II 16A-536 1t. 0 !lb6 IR.082 180. 078 1 • R2 17. -:r3 I 17.031 17.92 1a.q9 6.3() 
-163 10 3 1661798.1984 181.207 181.106 1. 68 18.15 19. 04 1 9.13'1 20.6'1 21. 68 5.76 -98 10 5 l6R5541.4827 lBq. 71'1 a.a 10 1. 74 18. 11 0.91 1. 88 '2.10 3.53 4. 'iO 'i. 75 
-162 3 30 l661Q76~3882 '1.304 9.979 0.11 113.02 23.35 0.02 0.69 6. 07 -97 3 31 1685718.26'.H 1.3q3 t8a.z,.4 o.4'6 17.Q3 19.IJ] 21.013 2l.32 6. 21 
-160 B 3 1662832.5341 126.627 17'5. 244 l. 04 l 7. 19 2. 12 3. 5'> ,.~2 4.09 ... 52 6.75 -95 8 3 1686~ 74. 400 2 127.72A 353.51R I'). 72 17.14 23. 11 0.64 2. 17 6.74 
-159 1 26 ]663009.332~ 304 •. ":\59 2. 727 1. 44 18.9't 20.89 2 l. <J 1 22.64 21.16 '1.1a 5.11 -•4 I 29 16A6752.6105 301'>.875 182.461 1.46 18.97 3.52 4. 5"i I 5. 30 I 5. 13 
-1S9 7 23 1663186.6974 115.918 1A3.366 1. 24 17.06 5. 75 I 6. 9AJ I 7. 60 1 6.92 -94 1 ,,. l6f36'l28.72"2 l17.17S l.913 l. 55 17.01 6.44 7. 461 I A.261 6.89 
-157 6' 1 •lM,3865.,463'6 M.484 169.931 a. 22· 17.19 1 .. s1 2.3!\ 1. 75 6.Q\ _ .. 1 13 1.6RT283.1243 106.Q41 10.5'i6 0.24 11.04 21 .. 72 22.~q 23.45 6.,n 
-157 11 26 1664043 • 1726 241.706 "54. 6?..0 0.90 18.92 27.51 0.16 l.Rl 5. 01 -92 11 26 1687785.2403 242.807 172.885 ('. 61 19 • 01 19.58 21.00 2?.41 4.96 
-156 5 21 1664220 .0796 56.370 I 78. 700 1. 69 1;7.lA ( 1 7.031 l7.R4 l 13. 79 6. 94 -91 5 21 1687961.2693 "i8.712 358.352 1.58 17.16. 19·\ 74 20. 77 21.sa 2?.41 23.44 6,.81\ 
-156 11 14 1664397.3887 230.250 1. 835 t. 49 18.80 22. 53 73.65 0.46 l .?.7 2. 19 5. 11 -01 11 16 168R13q.6'344 231.735 180.723 1. 75 lA.80 4.5A 5. 551 f 6. 3R 1 5. 15 
-155 11 l 1664751.~886 218.797 9.033 0.21 B.66 2'.15 o. 15 l.~5 ,.24 -90 5 13 168R317.5111 4A.253 6.t69 0.65 17.'36 l. 79 1.28 4.77 6.71 
-153 3 2t 1(165254.2130 '3,5"7 .214 174.43A 0.86 lA.13 18.3Q 20.64 21. 6q 5.99 -90 11' s 1688494. 7.4q7 ?20.90R 18A.,603 o. 54 }8.66 19.A2 21.06" 2?. zq 5.21 
-152 3 Q 166560R.?.256 3it6.245 182.129 1. 45 18.29 19.34" 20.11 '20. Q'-' 22. 05 5.,n -•• 3 21 168RQ96.1600 35q,.37Q 352. 795 0.66 1 a. 05 l fJ. 79 20.21 6. 04 
-152 9 2 1665785.4474 156.921 1. 1Q6 1 • 59 17.57 23.qz o. 90 1.69 ? • '•R "'-46 6.78 -86 2 28 1689705.3880 337.1551 9.'i43 0.41 18.50 22.80 7.3. 89 0.99 •5.59 
-15t 2 26 1665962.1384 335.,300 189.972 O. l 5· lA.47 .:n.q1 22.66 23. 40 5.65 -B4 1 3 1690%1.3234 98.142 175.219 t. l 5 11.02 7.1. 1 q 22.'36 7. 2. 81 l~. 27 o. 44 7.00 
-149 7 3 166681A. 5464 96. 1 86 355.85A 1. 11 1'1.93 2.40 3. 74 4. lA 4. 63 s. 97 1.01 -83 6 23 1690916.0431 R~ ..... 0Q2 1A3.R74 1. zi:i 16. 95 116.00)116.611 17.69 7.08 
-149 12 28 1666996.5435· 273 .564 lR2.'3':iA 1.40 19.14 7..11 3. 17 3.Rll 4.5<'1 4.A<:i -Al 5 3 1601595.3345 39,.3113 1 71. 371 0.31 11. 49 22.17 :n.2s 0.34 6.63 

.. -146 10 ~5 1668029.1 Q52 209.21\0 1 173.034 0.64 JA. 55 )9,.99 21. 44 5.3R -81 10 21 16Qt772.2010 211 .531 152.645 0.74 18. 52 l8.R7 20.26 •?.1.66 i;.34 
-145 4• ?t 166R207 .3 845 27.390 o. 'i64 l. 72 17.64 22.38 23. 38 o.n l • OR ?. ()8 6.45 -so 4 21 1691°49.3630 2R.582 179.260 1.10 17.63 21. 79 22. 87 2'3. 74 o. 62 I.69 6.4<> 
-145 10, 15 1668383.5513 tQS.?.62 180.933 l. 71 18.27 2.57 3. 'i5 4. 3q '>:2'"I 5.64 -79 4 11 1692303.5619 17.965 187.518 o.59 17.83 2.94 4.·32 "i. 69 '6.30 
-144 4 10 1668561 .6778 16 .. 862• 9.261 o.7.3 17.8A 6.ll I 7.051 6.20 -79 10 5 1692481.i59i; l89,.8A7 8.64A 0.38 16. 21 20.06 21. 21 2~. 36 5.66 
-144 ID 3 1M8738.15'i3 187~550 188.978 0,4? lA.14 l R. 72 l 9. 90 5. 76 -17 2 19 1692983. 3648 32R .456 173.954 0.94 lR.65 22.00 23. 53 1.06 S.48 
-142 2 l7 1669240.202') 326.078 354.2"68 0.88 18.59 19.64 21. n 5.48 -n 8 15 169315q._6955 118 .361 352.853 0.61 11.n 6.32 I 7. 7'5- l 6.66 
-140 I 21 1669949.3372 304. 756 10.545 o • .?5 18.97 21. 76 2 2. 64 23.51 5.08 -76 B ' 1691514.0'323 127.763 1.208 1-.67 17.25 (15.67)(16.501 17.50 6-.62 
-138 6 1 1670805. 3877 66 -802 177.807 l. 'i5. 17.15 22.6A 23. 66 O. ,,3 1. 20 2. 17 6.Q1 -75 l 2R 169369?.2721 306.q27 190. l 7q 0.09 IA.86 20.46 21.04 21.62 ·5.23 
-137 5 22 t67l l60.1 l40 56.,794 186.504 0.87 17.16 17.74 lq. 74 h.97 -75 7 24 169'38613.6413 117.48A 9. 790 0.16 17.05 5. 14 6.18 6.84 
-135 4 l 1671839.5008 7. A26 l 71. 7 1t2 D.73 lA.03 l .47 3.03 ,4_5q 6.to -74 12 • 1694.'HO. 5933 7.54.011 172.874 0.63 19.10 3. <)8 5.401 4.89 
"':115 q 24 1672016.1238 17A. 323 353.214 o. 83 11.9q• l A,. 15 l'l. 60 5. 85 -73 6 4 169454A.55q1 69.138 357.477 1.43 11.01 2.12 3.19 4.55 5.30 6.37 6.96 
-13't 3 7.1 167219'3.5163 356.926 181.504 1. 56 lA. 19 1.24 2. 34 3.18 4. 01 5. I 2 5.9"1 -72 tl 16 169'>079.6218 232.107 188.570 o. 55 18.77 ~4. 72 5.971 5.17 
-133 3 to 1672547.6501 346.070 189.460 0.24 18.38 5.26 I 6.?o 1 5.74 -70 4 l 1695581.4705 9.008 352.162 o. 56 17.93 0.99 2.32 ,.65 6.16 
-133 9 l 1672725.2724 l'.H.139 9.661 o. 23 l 7., 65 20.45 ? 1.16 2?. 27 h. 21 -70 q 26 169'5 75q .1002 1A0.51A l 72. 8?6 0.60 18.08 (1·7.62t 19.04 5.83 
-131 l 17 1673227. 3041 295.479 174.787 1.01 1q.06 20.52 21. 7g 2?.. 10 2?..4? ?1.69 5.04 -69 9 15 1696113.1626 169 • 375 180.397 l. 75 17.86 .18.05 18.93 19. Al 20.0q 6.06 
-130 1' 2 1673758.1190 %.ll,O 3.474 1. 29 16.99 17. 15 11. -,9 ,~. 44 l q. 56 6. ()4 -6B 9 3 169646 7 .. l 757 158.254 187.927 0.45 17.6't 17.78 19.06 20.33 6.27 
-130 l2 27 1673936.2586 273 .659 190.645 0.02 19.09 20.61 20.QO 21.20 4.95 -66 7 15 1697146.6410 lOR.646 174.423 1.02 17.06 4.84 6. 23 6.41 6.60 6.93 
-128 5 12 1674438.1151 4R.055 351. Hb 0.'52 17.2S l 7 .98 19. ?l 6. 82 -65 7 4 1697501.3549 98.556 183.040 1.41 16:98 21. 73 22. 75 23.46 0.16 1. 18 7.03 
-,128 11 5 1674614.5411 2?0.424 l 72.9S6 0.63' l f.1.68 2.87 4. 30 5.26 -63 5 14 1698180 .. 60·\7 49.733 170.430 o. 15 17.40 s.01 s. 78 6.56 ·,;. 71 
-127 5 2 1674792.6839 37.A65 0.064 1. 86 17.52 5.61 6. 6 U I 7.47) 6.57 -63 11 1 1698357.5767 227..700 352.572 0.12 lA. 5q 3. 75 5.13 5. 29 
-126 to 15 lb7'i323.5166 198 .. 614- 188. 799 0.51 18.25 2.23 J 3. 44- 4.M 5.65 -62 5 3 16q 8534. 6384 3Q.034 178.412 1.55 17.5~ 4.48 5. 58 6. 41 6.ljq 
-124 3 l 1675825-;5274 3%.914 l'SJ,.858" O. A2 18 .47 l ,.Q2 3.47 "· 03 5.60 -62 10 27 1698712. 1950 211.905 o.4q9 1. 79 lR.56 19.03 1q._a6 ?D.10 ~l. 66; '5. 31 
-124 A 24 l676003. l44q 147-972 174.042 o.B3 17.53 1 A. 53 ?0.11 6.39 -61 10 17 1699066.59R8 200.Q33 8.456. 0.41 18. 31 4.21 'i.40 5.57 

·-123 A 13 l676357.26"i7 \37.0()'5 1Al.9SO l. 48 17.33 19.34 20.46 21. 26 ?.2.01 ;n.1q 6.61) ~58 2 19 l69992:l.2q22 3',:8.770 1a1.q44 1. 56 1 e. s9" 19.86 20. 87 21.67 22.47 23-.4A '5.53 
-122 8 ? 1676711 .2829 126.187 l8g.69'S o. 14 17.15 20.7A 21. 53 22. 713 6. 7<'1 ~-58 8 14 1700099.3498 138.408 0.583 1.77 17 .31 21.48 22.47 23. 31 0.16 t. 14 6 .. 55 
-120 •· 12 1677390.6986 77.22Q l 76.Q29 1.41 l 7. 12 6.16 1:1111 7. gq,. 6.98 -,, 2 9 1700277.5993 317 .892 189. 894 o. 13 tR.79 4.16 :4.A8 5. 31 
-119 6 l 1677745.4247 67.221 1R5.b24 1. 01 11. 12 23.6~ 1.~01 l. ?0 l. 33 ·?. 77 1.00 -55 12 1 1701310. 3678 254.175 180. 702 ·1. 76 1'9·.01 22.01 23. 03 7.3.86" 0.68 1. 65" 4.97 



156 Part II: Lunar Eclipses -54 - 58 157 

CV C.H co JON L p P•A TR TPB TTB TM TTE TPE TS CV CM r.o JON L p P•A TR I PR rrn TM TTE fPf rs 

-54 6 3 17014BR.0526 6q.04s 4 .• 94() 0.97 17.08 1 lh.251 17 • 98 "· 93 
14 s 27 1726440.6829 181-716 358. 831 1. 68 11.91 5.70 6. 681 ( 1. 50) "i. 95 

-52 10 6 1702344.4275 191.510 17?.:.561 o.ss 18.22 0.16 1. 5~ 2.90 s. 70 15 s ·16 l72679'i.3122 171-142 1.011 0.79 17. 86 21.00 22.44 23.87 5,.98 

-51 • 1 1702521.3547 Q,.284 0.034 l. 88 17.93 21.64 22. 58 23.41 0. 25 l. 19 6.17 17 1 30 1727297.3296 30Q.652 172.340 o. ">7 18.91 21.38 22. 77. n.01 '5. 19 
-51 9 25 \702698,.4727 180.284 180. 078 1. 81 18. 00 0.47 1. 55 2.,.3 3.'l2 4.4n s. 93 18 7 16 1727.1329.1337 110. 734 1 •. 412 1. 58,. 17.06 17 .. 27 18.12 18.<H 20.07 6.86 
-5D 9 14 1703057.4861 169 .• 095 187.489 o. 53 17. 78 1.21 2.57 3.93 6.14 IS I 9 1728006 .4 771 28$3.136 188.382 o. 58 19.08 a.as 2. 12 3. 39 4.~9 
-48 I ,o l 703555.4013 309.499 353.958 0.71 l8.R6 22 .85 0.43 7. • 01 5.19 19 7 5 1728183.1654 99.990 9.339 0.21 17.03 11.01 1B. "77 19.67 6.91 
-47 1 18 1703909. 3 895 297.173 1.255 1. 60 19.0l 22.10 23. 20 0,.0lj 0.89 1. 99 5.02 21 5 \5 172 8862.6190 51.356 356.918 1. 41 17.30 4. 28 5. 29 5.99 6.69 6.78 
-47 7 15 l7n40R6,.6666 109.062 182.?.32 1. 5"3 t7.02 5.16 6. 14 6.•:n 6.q7 22 5 4 .1729217.3.423 41.316 5.568 1.02 1 7 • 44 21.63 23. 04 23. 20 23.37 0.78 6.6'5 

-46 I 1 1704263. 4574 285.871 8.681 0.35 19.12 0.49 1.61 2. 74 4.88 24 3 14 1729896 .6412 351-881 352.278 0.47 18.24 5.01 ( 6. 32 J .,_ 84 

-46 7 • 1704441.2225 99.820 190.917 '0.05 16.94 19.70 20.15 20.59 7.06 24 9 6 1730073.2904 162.027 171.348 o.54 17.74 20.66 ?.2.09 23.33 6.16 

-44 11 7 1705297.5572 223.067 D.432 1. 80 18.64 2.75 3.72 4. 55 5. 25 25 3 3 1730250.64"39 340 • 844 359-871 1. AO 18.44 4.23 5. 30 ( 4• 19 I ',,.63 

-43 5 2, 17054 74. 1543 38.952 185.CJ4L o. a-i 17.40 l 8.67 20. 7.,5 6. 73 26 8 16 1730782.4274 l.til.067 188.046 o.so 17.34 23-77 t.05 ?.. 13 6.'59 

-41 9 5 1706330. 3119 159.R29 351. 7R8 0.43 17.63 21.39 22.62, 23.85 6.24 ?.1 12 31 173 l2A4 .4336 278. 763 352.408 0.69 1q.07 24 .. 00 1.36 7-. 73 4.92 

-4D 3 ,. 1706508,;6237 3'19.603 181.426 _t.63 18.51 3.84 4. 85 I 5.671 5.61 

i1 

29 6 14 1731815.3246 80.651 182. 439 1.47 17.01 20.99 22. 04 2 2. 80 2'\. 56 0.60 7.06 

-40 8 25 1706684.6738 149. 12'\ 0.034 1.86 17.38 5.30 6.27 ( 7. 12) 6.47 29 12 s 1731993.3289 256. 765 8.103 0.44 19- 11 21. 53 ;,_2.11 n.02 4.84 
-3" • 14 110103Q .. 2942 l3R .. 140 A.,470 0.'51 17.36 20.60 21.M 23 .. t, 6.4Q 31 4 >5 1732495,.3360 3'?o517 170.294 0.35 17.Eil 22.20 23.24 0.28 6,.54 

-38 12 zq 1707541 .. 2q55 276.386 172.791 0.63 19. 17 20.67 ?.2.08 :n.49 4.R7 31 10 IS. 1732671.6278 203.644 350.582 o. 25 18.28 5.46 ( 6.41) 5.60 
-37 6 25 1707719. t 338 89.973 355. 724 l. l 3 16.95 17. 84 18. 30 18.76 20. 04 1.00 33 • 3 1733204.1243 11.629 187.253 0.57 17.83 Ct7.761 lQ,. 17 6.'10 
-36 6 13 1708073.3217 79.435 4. 0 1.0 1. 12 17.01 20.89 22. 23 22. 70 23.17 o. 51 6.98 33 9 71 1B3380.6641 182.085 6.698 0.84 17.93 5.47 ( 6.94) '5.91 
-36 12 7 1708750.3673 754.560 188.544 0.55 19.04 22.49 23. 73 o.q0 4.95 35 8 7 1734060.3013 13?..0l 7 ,352.620 0.58 1 7. 21 20.8Q 22. 28 23.67 6.66 
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162, Part III: Maps: CY -2913 - -2860: JON 657300 - 676525 
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176 Part Ill: Maps: CY -1740 - -1688: JON 1085878 - 1104601 Part III: Maps: CY -1682 - -1600: JON 1107022 - 1136670 177 

' r!; , 
' \- ----; r!; 

I \ \ \ \ 

I \ \ I I I .,_ ... ,, \ \ ~ \ ... \ 

I ' ' .i'- \ I ,i I \ 
I ' I I -' 

I _..I 
,., 

-'~ ,--,-
\ 

: \ \ 

" \ \ . \ \ 
\ 

~ I I 
I 

\ I 
I; 

I 

I I 
A 

' \ 11-'--' ~ --\ \ 

I 

'c' \ 1 \ I 
___ J --- \ ./ \ 

I I I 
;-- -- I \ I \ 

I \, --,- \ ' 
I I \ , / I \\ I ---\ , \ 

;j :j \ ' ::--.,. I 
·--, "' \_ = Ji \ 

-- "' I ... I) \ I I ... 
I 1 I \ 
I t-- I I \ 
I \ f I '1- \ 

~· -\ :-' 
\ I I 

I \I \ ;y \ 
I 

,- \ \ ,_ -l \ I , • .1, 
/ I rip, \ 

f',i: • \ ----- 4 I -- \ 
1~ ,-1---- \ 1' \ _,,, 

'.i --\- -'-L '.i I 

{\ 
\ \ I I 

I --- - I I \ \ 
I 

I 

i 
- \ V ' I 

I c;,.,\ ii I ~ I 
I -- 'A I , ... -_ - -- I 

I -- '.e-. I \ / \ 
___ , -',- I 

I 

I--
I 'd \ 

I 
I ,. \ I 

I~ \ 
I I\ '"' it 1~---- I I ~ ,~ \ \,0 /~ ,. \ \ - _ I I \ ,-;- ;: 

., --, j~r;~ ., 
- -, "' \ "' I 

' \ \ I 
" / I I \ \ I \ 

I 
\ /' \ 

~ \ 

l~'\ 
::r: "1l ' I\ - __ , ---,_ --- \ 

~ --·- -
1\ .l;' 

-' I I \ -- I I 
,- ' 

' -- ', \ - ' \ 

I I - I \ \ 
I - I 

,, \ 

' ; ./ I \ 
I 'i I --~ 

I :11 /o \ 
I ·11 I \ \ 

I 
I 

.,, I \ \ 

4- ~ 
0 4- 0 

0 .. g .., .. ~ 
.., .., ., " 

.., ., .., 



178 p.,,, III: Maps: CY -1583 - -1507: JDN 1143078 - 1170807 
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182 Part III: Maps: CY -1337 ~ -1260: J~N 1232851 - 1261U3 
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Part Ill: Maps: CY -1257 - -1206: JDN 1262145 - 1280869 
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184 Part III: Maps: CY -1196 - -1137: JDN 1284500 - 1305821 
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186 Part III: Maps: CY -1102 - -1067:'JDN 1318315 - 1331631 Part III: Maps: CY -1062 - -1000: JDN 1333373 - 1356082 187 

~ ' I 
I 
I ... 

I 
I 
I 
\ 
\ 

g I 

I I I 
I \ I I 
\ \ I 
\..--\ I ------

-/ I I I t! I 
I 

I -1 \ 

I I \\ \ 
\ I' 

~ 
~ 

----; ... ... 
--- I 

I I I 
// 

\ / I I 
/, 

\\Q I I 

~ I I 
I, I 

I I 
r• 

\ ' ' -7 -~, 
""\ --- -t 

\ I ~ \. ~ 

\ 
--,_ ___ ~ L 

\ I </ I 
II, I I I 

11/ I I 

----- -+--4) I 
l I 

I I 
' I I 

It- I 

'l 
,.. __ 

I 
\ 11 

I 7 
-- ----!r I 0:/ 

1( I /1 --
I I I 

I 
I 

I 
I 

I I ;!; 

\:--/ I 
I -----\ I _c--:::.. 

\/ •·· 

I\ 
I 

I < ,, / \ 
\ 

'- I I I\ 
I wiJ I I \ 

..,_ 
\ 

I ~/ I I \ \ .,,, .-,.,. I 

I ;:i, I \ I \ 
e 

I I, \ 
0 0 

'.¾ 
~ ... 0 "' ., ',J , ~- ... 0 "' ., .., ., 

'"' " , .., " 
., 

" , , , , , , ~-



188 Part Ill: Maps: CY -978 - -906: JDN 1364056 - 1390397 
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190 Part III: Map,: CY -740 - -688: JDN 1451053 - 1469775 
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192 Part·III: Mai"': CY -634 - -531: JDN 1489531 - 1527124 
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194 Pan ill: Maps: CY -433 - -356_: JDN 1563180 - 159~087 
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Pa,t III: Maps: CY -281 - -186: JDN 1618639 -1653131 
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