
The intersection cohomology Hodge module on

#ricvarieties (jointNyunsuk Kim)

Summary. Have intersection chomola
complex ICx , perverse sheaf :

Good substitute for Qx when X singular .

(2) ICX has a refined structure aslodgemodule

ICK, .

(3) Have graded de Rham complexes gr,DR/Ct))
E Dion'X]

(4) Can we calculate "explicitly" for toric varieties ?
(5) (Kim-v'24) Yes ,

numerically.

Generating function of grpDR(IC
*
x)

= (Generating function of ICX) (simple correctionterms.



Toricvarieties
N = Free ab . gpofrkn (f[V) Lattice

M = Homy (N , 2) Dual lattice .
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Hodgemodules (M . Saito)

A Hodge module is (M,
F, K) where

(1) M = D-module

(2) F = Hodge filtration on M

13) K = Perverse sheaf on X

Ex : · X Smooth , 10x ,
F

, Qx[n]

FnOx = 20 if koO
· X singular (ICI ,

F
, ICX)

DRx(M) = [M M** Me... M]
- n = (n- 1) O

FrDR(M) = [FMexFrMe ...Fr]
grdR(M) = [grMergu...

E Dion(X)



Ex : ·X Smooth

DR(0x) = [Ox& ext ... crx]

FDR(0x) = [020 ... sostxe ... rx)

grEDR(0x) = 2x(n -R]

· X simplicial toric IC"
x

DR(ICY) = [Ox ere ... T
reflexive differentials

grEnDR(Ox) = ren-m]

# : · Kebekus-Schnell"21 use this to prove

results about extension of holo forms.

(Related : Park 24 , Tight'24)

· Popa-Shen-Vo'24 , Po-Park24 call these

intersection DuBois complexes' I&x
2 - IX
-> X

pih Du Bois uplX



Mainresu (ICY)eDcon(x)
CCI(x) constant on orbits Ot .

TFr
jFind dim,HF RtE Ot

[Fxtac encodes the info of ICx

c (gr,
DR(IC1) = Torus - equiv . Sheap

[Aside : Dual lattice M = How (T
,
C

*)
= Characters

X = Spec R affine toric ,
F = T-equiv . R-module

F= Fu u-eigenspace
uE M

For u= Dual face of t ,
Fu's isomorphic

UE&RL) :Edim <"(grDR(IC Dual face

(dRx+Yicencodes the info oEgPR



Th : (Kim-V124) FTC +

face do n-di
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Moreover #x
,+

and dRx
,=

can be computed
explicitly in an algorithmic.

I. Proof Sketch

Thm : (Toric DT : dCMM"8) # : Y -> > X = X proper
birational toric map , y = simplicial
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