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⑪ How do geometric invariants behave under finite group actions?
~

51 categorical torelli problems
(Nice Survey : Perfusi-Stellari 122)

-mostly true for cher= 0 or largeenough
X

, X'sm . projvarieties/K

I' (Gabriel62] Coh(X)@Gh(X) = XOXI
-

invariant !

as 1-lin . Cats as 1k-vaneline - ---

Th (Bondal-Orlov'o) Kxor-kxample , DP(X) = Db(X1) => X = X

huge!
E

& What about "less information"

Ref
* D : triangulated category.

A Semiorthogonal decomposition (S .O. D.)
v O Ai full wed subcategoriesis

D = <Ai
.., And at "

inclusion is full (swj . on hous)
& ② ( .0) Homg(ti , j) = 0 if isj

③ (D.) V EED, E

0 - En- ...- E- Eo : E

5 come (Ei-Ei-1) E Ai
lactually unique

!)

Face varieties have non-trivial SODs !
LO Lox,..., Ox(li-DH) exce cohl'o)

E X = Pr
,
DS(x) = (ex, .

. ., &x (n)) @ "Ox =<Ox)"
Ex G

E X CIP4 cubic fold ,
DS(X) = (Ax , 0x , Ox (1)

where Ax := [EEDY(X) : Homi(Rx , E) = Hami (RxCD, E) =0]
-

I
Kuznetsov component

"
eadhoc!

The [Bernadora-Macri-Mehrotra-Stellari 112] X , X' cubic I folds.

AxEAx' => XIX' proof uses Bridgdandmodlispaces

Does this hapen for other Facos?

Expectation : Ax contains "all essential information about X"

Categorical Torelli problem : X
,
X'Fanos of same dyotipewith Kutreton components

Ax = Ay = X = X ?



&

resisted I
old technipuy↑

>

① X2 and Y , arise as branched cyclic covers. IDET:exploit exhashrcte]-

Let X2 and Y , denote their moduli.
[ from geigropachim

MDR,genera,Fourier- Mukai = X = X

and t commutes with the
covering involution -> XIXI

RK
(1) proven by different methods in [Xun Lin-Shizhno Zhang'23)
(2) Proven without involution assumption in [Lin-Rennemo-Zhong'24]

S2 Branched cyclic covers

SETUP

:M : degree n cylin cour rampedoa-

z2Y : algebraic variety or proper DM stack :astackeralecov sea
H

(
(Oy (nd))

Assume

TY has a rectanguer lyschetz decomposition
i. 7 Oy (D) and admissable BCDP(4) S .

t.

Do (7) =( B, B(), . . .

, B (m-D)

e.

g . (weighted) protective space, Grassmannians
,

other homogenous spaces---

② M : = m - (n-1)d > 0



fullyfailpl
I'm [lazretor-Pery's7) : DS(X) = (x,B , . . .

,
frB (M- 1))

Ikuenekov component

P

⑫AxAxzeX

24 Y
H

lond)/

#OBSERVATION : DS(X) doesn't "see" Z
,
but Db([X/MJ) =Db(X)

M
does !

G to make more precise , need:

#ERUDEquivacategorSee-add. (in Sringk,work , (2)) = 1)
cright)

Rek A (strict) action of Go
D is givenby

O autoequivalences Ig : D=-*get
Egin E

morethen> ② isomorphisms Egin : Egokhdug J

↳

~

③ "associativity" GAUEID)

+ some assumps to guarentl G-ed

-
ORDme .Do : G-equivariant category of*Link : G-equirshears

moretheobjects : (E , [xg]ges) St . Xg : Eog(E) + compatibility invariants

· mphs : morphisms in to that commute v, %g.

G= Mr ADS(X)bpullback and preserves frB and hence Ax

2 SOD for
Db(X)Mn SoDMrequikuz. comp-

[KP17 : anoth SOD
,

mulate & compare describe Ay]
To ease notation let n =2.

-Bx(M -d-1

Ih2(DJR] ocMcd -AM = (JrDC) ,
E
, ..., Ed-M), [Bx(M-d0P1 , ---

,

To Bx(-1)P1 ]

St . Exexotical Hari(E, (i)=(01)FAz

Ex =1k]((0, M-1)( -xpx)
Remark · For n>2

, Axt consist n-1 Copies Az [A= (t(t), 8, 1tz),.,Enzlaz)2
· This extudy [KP) to Economically polovited

1P
↳ In their case : (MEdyKz =0) DBLE)* Az ,

or

IP

(MadezFro) DblE) Y Az
↳ For Us : dekz) o

· Corlov] + [Hirano-Ouchi] :

analogous result for matrix factorisations



Q
NOWBACK To Q2 : AxrAx'E zez'e XeX

① ? YAMA
RUNNING EXAMPLE : X2
--

=> M28Xz n=2 , d= 3 ,
m = 4

Std2: · Do (4) = <0
, 01D

,
Q() ,0(3))

zi IP3
· DP(X) = <Ax ,

O)L · M= 1 > 0

I

(Op3(6) / · Db(X)M2 = <AM ,
10 >M2)

A = <JADblE) , En 22]

key to $ :

Thm2

Pickl

·

Frico-

ThE3 [DJR] · n = 2
, OCM

,
X

,
X' Prime Fano threefolds , I weighted projective

XXI : M : A Am Fourier-Mukai

ed2:1 dlodge isometry

z - Y /zTXvey great => Num(2) Ham (z' ,2)
↑ ↓

load) / 102d)/ ker7Uh : Hi(z,2)+M4(2,2x)

-Sketchof Thm/ (@ ,D ,2) CECIERd ,
R= Hey(00x(1)

·M I descrds 10 A Axe ·(2: tommb)
·

uniques of lifts ofa I' to cat .I
↑

S action. (R (B212, (X) =0
· The 3 : AAM -> Mirm (E,2) = Hp (z1,2)
· classical Tarelli fu z (Danagi 183/Masa-Miko Sailo'86] = ZEz) JB

(x) (4)
what is it ?

·XX'0 p(z) ==p(z)I =>Pr(h =b complegns) Ism ch

-global sectiocy (multiply)hehlidhind/KOTP(DX)@EerCX ,Q) cate twista
-ediefor This · embeddings intoi wincide uphe 842k-t

proje transformatio-
ofBlanc 16 , Pery'22] KPP(AxM) has a Hodgeshuche a
Enlpairing (induedfu KNP((X/M23)

N

D KPA)Em Ko(AxiMa)
algebr
K-teen X U U
= Groth -

group. (AyMz)+
IS Th+H . R .R. It kP See SoDs)

-

Mode Yo(D(z)+-> ko(D>(E))
+

ison .

->ChiS X very general (EPCE)
:1) IS

s

MYrim(z,x) =+ Hum (21,2)
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