27c. Holomorphic Fourier terms for general lattice

Computations for (5.45)

Now we have to deal with

mn- - flO = Thetatau[ell, ¢, hlm®, ns[x, y, r]] t WhittakerW[kap, nu/2, 2 Pi Abs[ell]t"2]/.
kap - -m0-(eps j +1)/2 /. Abs[ell]»> ell /. eps > 1/.mO - 0/ . Whrel // Simplify

1 h
T2 a

o - @Y (2 1) £ (el t2) Thetataulell, c, hlmO, ns[x, y, rl]

Use of (5.38)

n- - Theta[ell, c, U[lhlm@®], Ald[tau, ns[x, y, r]]]
thetagen =% /. {Thetal[ell, c, ph_, ns[x_, y_, r_]] =»
sum[K] Exp[2PiIell(r-x(c/ell+2k+y))lphlc/(2ell)+k+Vy]}/.
{U[hlmO][xi_] = Im[tau]?(1/4)EA(-2 Pi I ell xiA2Re[tau]) hlmO[xi Im[tau]”r(1/2)]}/.
{hlmO[xi_] = Sqrt[2] ellA(1/4)EA(-2Piell xi?r2)}// Simplify

x Im[tau] - y Re[tau] y
outf + J- Theta[ell, c, Uhlmo], ns[ , , r]]
4/ Im[tau] 4/ Im[tau]
(4 €2 (5 rarx yoy?)ed el (c2 el k) xey) A[Initau] +(c+2 el KJ? Imftaule (c+2 ell KJ? Rertau )
o - N2 € zeut el1** Im[tau]* sumik]

Insertion of the general theta function, and transition to coordinates on X.

n - 1- Clear[retau, imtau]
flo /. Thetatau[ell, c, hlm@, ns[x, y, r]] » thetagen /.
(ell t?)ree_=» ellree tA(2ee) /I Simplify
rel = {FlO[actX[nm[x, ¥, r].am[t], {I, 0}]], tA(h/2) %} /. {x - Im[u], ¥ -» Re[u], r » Re[z]/2,
tA2 - Im[z]-u Conjugate[u]}/. {Im[tau] » imtau, Re[tau] -» retau} /.
{Re[zz_] = (zz + Conjugate[zz])/ 2, Im[zZz_] » (zz - Conjugate[zz])/(2 I)} // Simplify

Shift of the summation variable

mn - - Clear[al]
rell = rel /. {retau -» Re[tau], imtau -» Im[tau]l}/. k> al-c/(2ell)/.
c
sum[al - ] - summod[al, c/(2 ell)] /. EAxx_ = EAExpand[FullSimplify [xx]]
2ell

2, 2 - 2
outf+ J- {F-LO[{Z, LI}], 2 h/4 e ell ru’+iell mz-4alell mu 4/Imtau]-2al® ell s Im[tau]-2ial” ell m Re[tau]

1 h 1 h C
ell™37% 1727% Im[tau]™ summod[al, ]}
2ell

Comparison



- - relll2] == (Im[tau])A(1/4) PiA(-1/2) ellA(-1/4)
(2Piell)r(-h/4)EA(-Pi ellu?2)EA(PiIell z)summod[al, c/(2 ell)]
EA(-2Piellal”2Im[tau]-2PiIell Re[tau]lal”?r2-4Piellual Sqrt[Im[tau]])// Simplify

ouf - - True



