
UCG seminar talk to lie 12020



"Rational points on Fano varieties
"

X - Ifs - . -
= fr -- of E P

"

projalg . variety 1k
X Ck) =L x C- Puck) : feed = . . .

- fresh -_ of set k -points .

Eg : X± =L x' + yet 2-2=01 E R2, 4+1217=01
,
X
-

(D) to
FKIQ finite sit . Xt LH tf eg .

k -- Rli ) EQ
6

( e : i :o)

Slogan : geometry determines arithmetic .

Eg : Fermat curves Xd =L xdtyd - E' = of Elp
-

ya,

01=1 line Xd La )
1--2 comic 2- points anus Pythagorean triples } infinite
1=3 elliptic curve
• 34 genus =

@ - 1) Cd - z, } Xd CR) is finite
-232

Curves : genus O genus 1 genus > Z

for His many points many points fin - many paints
finite ( less)

(Feelings)
many global

"

anti diff fans
"

lgeobaedifffoun many global diff forms
- K
, ample Kx trivial Kx ample

Higher dimension :

Fano Calabi-Yau type varieties of gen - type
- k× ample Kx (www.ltriviaekx big leg . ample)

Eg .

P
"

abelian varieties quintic surf .cubic surf . k3 surfaces
quartic surf .



Fans Calabi-Yau type general type--
potential density conj : Bouebieri - Lang conj :
3- KID finite sin . XCk) contained in

X Ck) is not contained .

a proper subvariety
in any proper subvariety this finite
( Zariski density)

these varieties are the building blocks of the birational
classification of pig aeg .

varieties
.

In char 0 MMP t Abundance conj .

U isms v ' ① X
,
X
' of general type

" bin n'
or ② fibers of it are C- Y type

X - - - - s X
'

or ③ " u " Fanorat . www-

ft
ye

Y - - - - n sdieu Y c dine X rat
. come . §

2-

Fano varieties build the class of rationally connected varieties
-
-

not bin . inv bin
.
inv .

Relation to rat
. points

Rude : If X satisfies potential density then also X
' does

.

then :C Lang - Nishimura) : the existence of rat . points is a

birational invariant for smooth peg varieties .



Expectation for HR finite :

• X smooth Fans
,
X Ck) to ⇒ X Ck) Zariski dense

(⇒ infinite )
• . X C Y type : counterexample Fermat came Xg CD ) to

finite

• X rationally connected leg .Fo¥ ,
X Ck) Zariski dense ⇒ X Ck) not this ,

i. e .

not contained in a finite union
of proper submarineties and images
fl 2- Ck)) for f : Z →X

generically finite of degree > I

Eg : Lex : g) e P' CR) : x
, y squarest is twin

Ipl
→ P

'

(u :o) ↳ ( u2 : v2 )

• • X CY type .
.
-

X abelian varieties ⇒ X Ck) thin

\ X k 3 surf ¥ X Ck) thin

theorem ( Browning - Loughran 2019 )

X Fano and rational points are#-dou
and Z EU Ck) thin

,
then

line #LxEZ:HcNEB# ⇐
O 1k Definite

Bs- # Lxeuck) : Hex) EBI
Here

,
It : X Ck) → IR

> o
s.tn

.
# lxexckl : Hex) EBS

{ finite ht BEB,
anti canonical leigh .



Conj ( Mavin et al . 1989 )
X Fano

,
X Ck) Zariski dense

,
then I -2 EX Ck) thin

sat
. # I x. EXCH - Z : Hex, ⇐ BI n e Befog B) §

"

H
L . p . T rankPic CX)
i r t

geom cohan Tamagawavolume

theorem (Peyre)
-

Equidistribution of rational points holds X if Mavin's conj
holds for every anti canonical height H ou

X
.

Known for flag varieties (g. Grassmann
'

ans)
tonic varieties ( eg .

Pa
,

'
xp

'

,
Be
.
Pee)

equivariant compactification s of vector groups
comepeek intersections of low degree w

. e. h .

dim
.

My work : study of Maniu's conj via Gx rings .

then ( P- Frei late) , P
.

- Deren Kae)
2016 2*20

the surface I xoxhtxf-axf-xz.kz - xf -- of Ep
"

satisfy Maniu's conj over aee we 42 finite taek - lol .

proof sketch : tasse
> SpecRex) 2 Y → X*

°

Feed Imig open for Ieee rankPic


