































































X smooth Fano a ie Xproj Kx ample

When is X K poly stable

7 T
algebraic condition

Fa KahlerEinstein on the degenerations
metric on X of X

Also K moduli spaces of Fano varieties

Kpolystable varietiesof a fixed volume are

parametrizedby a projective scheme

Criterion for k stability

Tian 11987 X invariant n din X

If d X
4 X is k stable


































































I Complex d invariant

KIT singularities X O pair
normalvariety 20 Q divisor

Assume rKy ro Cartier for some ro

M Y X log
resolution of X O

and write Ky My Edi Ei

MN Ebi
AirbitQ

Then XO is Kit a Ai bi I ti

Tian Demailly X KIT Fano variety

sup t 014 D

pityH D O Q divisor

inf inf lot X D n

ne I Dn nkx


































































Fact LM o not clear if X is not smooth

Eg X p Kx inti H

A Ez
We would like to find an analog in

characteristic p o For that we will replace

Kit with global F regularity

I Global F regularity

k perfectfieldof char p o X X

XO pair as before Then
Frobenius
map

I


































































Def
10 is globally F

regulatr if forany effecti

divisor D2 0 7 some exo such that

q Q FIOy FACE not D

splits o i.e F Y s 4 q id

fact Schwed Smith X Fano Drg KxFor O E t I

then X to is Kit e N itD mod p is

globally Fregular
f p 270

There is a local version of F regularity that

is also related to kit singularities But we

will focus only on the global one


































































I Xp invariant

X globally F regular Fano variety k

apex supft of
X t D is globally F reg

A Dao A dir DYa Kx

Remarks If Da Kx o Etc 1

XAD GFR ÉhYYX t D is Kit

Hogg
i Xp x a min 1,21 7

let S ME HEX Oxtmrkx sit rky Cartier

then

X t D is K LT Et Spec s t D is Kit

Fails for total F regarity


































































I Them X globally F neg Fano variety16

Then 1 Xp x 0 also followsfrom results

of KentaSato
2 LF x E 1

2

3 Lf N 42 ED

E

VIII
s X F signature of X

another asymptotic invariantofsingularit
has similar properties to localnormed

volume
4 If X is toric Fano then

Xp x d e x complex d invariant


































































F signature Rimk local ring

a R max a FER I RUM
for some R module

s R Its EpldimR
X Fano variety s X r s S X rKx

sit rKx is Cation

Remark If Xtosic Fano variety 0

then X X E 12 well known


































































I Sketch proof and Example
Lemma

Lf x sup I Feel A med pen

t D e l mkid The mapI

Q Ff ID split

Q FIX EQ D

2 Assume X is smooth for simplicity

Main ingredient duality for Frobenius

Hom IeWim Ox E FEW IFI m
Ox

In particular for o e me pe for any m o

of Ox summandsof
FINE same foe WIPEi m


































































3 Suppose Kdf x Then

f e z o f m Efp 1

FEAT I 0197 F for some
F

4 Assume Xp x 42

for any e 270

FEW FEW FINE Fiat Fin

Q duals

ofOx summands Symmetric and

reverses

But h Win increasing
Which is a contradiction


































































Example X PtY't Et w3 03 E ME

Xp XYIP Xe XEG
X Xe 23

AXp I butphish Xp 3
follows from ShidelerTucker Han Monsky



I Semicontinuity

then 2 I f A Y flat family

of globally F regular Fano varieties Y is smooth

i e Katy is A Cartier fample

Then the map

yay to af 2
y

is lower semicontinuous where yo denotes

the perfectpoint one yet

Rink Corresponding resultfor L invariant c

was proved by Blum Liu using Nadel

vanishing globalgeneration results


