A Vafa- Iu'ﬁn'[l:?q‘for forue/a

Yor Favio vareties
Avders Bucls (Rw{'gefg)

Jeint with Raled Rudharipaude



No“tb’flbg_

O%M = wooli gace of shble cmves /
! ot genul g, U waMed PO/"A{!-

L

Aima r/}g,,,, = 2@ -2 +u Stobility: 92-2+u >0

X W'A—«S‘I'Mgu(acr- ?Vtzfecfz'we Varety /@
r = d/'IMOO,
P e HY(X) = H'(X,R) poiut clasc

:Degl/‘ee: O/E H2_0<, Z)
— enug g, U waMel
Aoua%.cl) = {ctuvle £:C—x| Epu® '“f“}

vain oy, (X,of) = gc.ﬁ;() + (r-3)(1-g) +n




Growov - Witdeu I'Mvam'awf'j wl'{l{ 'F' xed wa H’-I'Mi!'
Civen L, Q., ., 0u € e H'K) = (X R) :

(Le.e-e0.) = {(Qel,e-o0,

qietiin

-= f ev*( e, "’®9—M) ) W*(%) € Q
I: %M(X: d)]v{w

72 T
= | vitrluel couut o wapg o‘g’ %M(X'O{) %:M
degree o frown Fixed lev

(c, P Pvt) € %,u{ :
F:Cc— X
'F(‘P,) [ _&l,



'Rl‘opefb'ef
<Q{@-'-@ﬂm>3'd to >

S degln) = 9ot oHuil) — Letiv ol
=1 p— chl(“&) + QV\(”‘j)

<Q® @QM <Q® ®Qw®1>
—co well ole‘FlMed Toroll g, u=0, de H;&Z).

- {0004 = (0e-0nef%)

where A € HY(XxX) = HX)® HH(X)
i< the d;agovw( class.

d, M+23



Quautuw collamalogy (small)
QL] = S‘pavt {Q [de H. (X, Z g Jroup u"m\?

QHX) = HX) e, RI4] as Qa1 - wodule

Q. O, = Z: g:( (9,\*9»1)0(
whepe (Q), *Ql)d e HY(X) ¢ defived by

i (0,+0.), 0, = {08 0.00,),
V Qqae H*(X)

Gradled V-('vtj?: 0(63(?-4) = ZQC‘C&)



Quantuws Euler class

Lot §Y1 be aur @-best of  HYX).

Dual bacic: §¥'%T defivedt by § %-¥) = i1
X

Diagual chss: A = 5 ¥ @l € H{XxX]
J

Ruavtuu Euleﬁ C[a.S'S‘ (Abmmg)i

E = 2. 4'*) € QHK)

J

= QC(X) -D + Q- comveetiong



GW uvarauts Trown quantuun coltowtology

Bertrawt ! For .Q—lj DQ GH}Q(
94*” Z<Q® ® Q) ®J> Qa/ éQH(X)

Ol Y A+
d,j

ﬁﬂ’l“@ﬁw (Kirillbv-Maeno For GLiW)A ) :
X© X,©

<QA!®M@QM>3'°(M B <’O"®”®Q—M®A@3 O,d, u+lgq

< g ®9’ @A >od Nt2q +|
Coe%f(i\l*"-*ﬂv\* £, éflp)

H

|



Bxawple
QH(PT) = QLH, 31 /¢yrs_q>

E = 1:@HV\+ H * Hr'_' + - HV\*l
= (V‘H) HV\ = (V"bl) P

(Hho 0 1) = Geb(Hesi™e ", 4

—

—

{G‘H)ﬁ F Preepe g = dlr) 7

®) otherwice



Tuteaval ‘Forwulj_t_
Asctme X 14 Fanto: ¢, (T ) aMp/e

deq(s!) = 2 £C(<‘T;) >0 For det,(,2) etfective.

Givenn A e &H(X) wrife A Z (Ad , ()AEH*(X)

Dt T A = 5 4 f(a), e @l
X d X

<£L® ®Qm “y(&\k xQ*E*f’) €@

X,©

Salde-en,, = [ QernE” € en
X



Trace fTorwuula
— ey ({1)
e Qe Ht), = 0= G0 e H)

—
qp—

For A=S (A, € QHIX), set A=% 4 “0AL, € QHX)
7

o
Q1 - liear~ mo(omwphifw( :
QHK) — QHIX) ; B +— AxTB
Dﬁ {'V‘(A '[IV‘(B HA*E) e R[],

Nate: H(A) = ZJ(A*X o ’XJA 5% = | A*E

X

Qﬂ_\ CCMPU-[:—MQVU'V&(—-‘P@)-H‘M Wl/(e{,( X: @/P Cowt/'lzt.{'ag VaHdY)
X Faua 32(, ,Q,\),q ﬂ\AéH*(X), T heun
S F Qoo | = [anaqer? = B0 w0
‘ X



Weights oF QH(X)
QHX)®"™ = A€ QHK) | A=A}
&Hboado( - gAé QHX) \ IZ:_A%

QH(X), = GH(X) @K , whee K= QG).

Geuevalized eigeuspacel  Giveu K-linear At QHKSy s K |

QHO), = () Ker ([A-3) ™™ ¢ quix),
A € QHixFe"

Nete: QHI), = @ GH(X),  (siee QUK comscrbitive.)
A

Det X i¢ a weight of QHK), F GH(X), to.
Roke: X weglt = X QHIY "ok K-aly, kow,



Generzlized Vafa-Tutriligator torwula
Nebe: QHIX), = QHKE™"® QHE)™
Det (N = dlim QUK — dlian,, QH ()7

FDAeoreWt X FaMo) g21, ﬂ\),_, Qu € Hak(x)evem :
za’%il.@-—@ﬁ.,\}gd = Tl Q %k Qo EXTY)
d .

=% 26 METT AW QL)
N

Nﬁ MauY cases |euowt whemt X ZG/P C°'M('MU.S'CL<(€ Hag \bf‘fe‘f\/,
Sicberf -Tiaw , Bevdvaw, Marin-Opren: X = G, N).
Clhapect ~ Macgivel~Perrn : X = CA comfuuscule..

Vietselh: Found weghts when X= Cr(wt, N)
Cheoug :  Fouud weights for LG(N,21) | OGN, 1K)



Weighte of QH(X‘)ﬁ:(

M: KL= Q) lod B wore with [

QH(K o, = GH)OT /L gt . de thix, 2D
A

even -

Sumt awver wez'ﬁh‘[‘g‘ A &H(X)‘«i:‘ — Q.

‘Q‘;\’: X FQMO ) QZ{/ 'Q'U-—) 9“\/\6 Hx-(x‘)e\/e_bt :
g <9—\® "'®—Q"V\>8 A - Z %(A) A(E)SF(A(-Q-\) /\(.Qw\) & @
‘ A

Nole: U (2)=2 = ouly oue GW- wvariamt n S,



bawple (P, = QLHL/(Hmir)  E=Grrob

ﬁzex'P(’z%i 5 W=+ Favo iudex.

M (t Z \
E[Zemvec_'é@/‘s: O = Z Cﬁ) H 5 O <R
+

i\ P
o~ J
weights: N+ QOB — @, N (HF) = (')

— : . Z-1 9-1 , %,
Z,(HP@M@ HYD = T AT M) - )

. ) (e T3TCEIRIZO0
0

£l 9-t, i\yv(3-1) + Z9; ot £
) (4)"7 - (1ot £)

= Eo (s 1

otherw li{e .



Com_iec"fure (9
X Fawmo,

L e set o e('g,evt\/a[ae! of
G(T)* 2 QH(K) g — QHX),

Moo= wax §lul o peSs
Coufecture  (Galkin, Goleshev, Tritaus)
« foe S
C peS ad [plop > (#p) =1,
2= ged §§ alt) | de i, 2) ¢ Favo wdex.

Kitowtr for ‘Hag Vahetieg (C[,(eow&_ L,‘) , Cowplete wtergections (Ke)



Coujecture 07 X Faveo.

eveu

QHX), & QH(K)g=, Cone gevevsted by iwved. subvarg,

Contjecture
o QH(X)q=( Mag o umique weight Ao+ QH(X )eveM__e Q
defined by

MW(A) = wiax {[s(a)] 1 X weight of @HK.$
for Ae GHO,-. .

. QH()() = Qg where U'OGQH(X);(

O

e IF N IS auy WelgL{f of @H(K)g [ witl IA(D)I“ 2.(D)
For some awple divise) D, tiowm ﬁfe@ S =7,
MA) = SBDNA) Y Ae QOO

Tm True For most cowtin. Hag vz & low deg. complete int.



Hypersuitace
X < fPV"H MOMS‘)'ugulql\ l/\‘{P@“.('HJ‘-gCe 0.‘:

dimeusion >3 oegree M=V

H')_(X)Z) =2 =4 U:'Me]

X ¢ Fapo.

Fao wwdexc: £ = [C(Tx)= r+2-w 22,

line

H*(X) = @[H]/<H“"> & Hw(x)pm'wt V/L{e"t
H= vreslition of Wypeplue che o [P ”
H'\é()?\"iw( = i.Q'é H*(X) l H-Q,:O? = HVTX)



Quantuur Cohowtoloy
OHe) = HOO® gl |, dex(g)= 24 = 2(rez-m)

Majfc relationm (G{Veud'a/ ) :
g =t B e QHK)

QHX"™ = Spaw il K, H i@ @la] < QH(X).

Prop ( Grabver) 52{—(()()”’C S QH(X) subriuy.
e H Wpid = HeQ =0 € GHIX)

° EL\) 9—2_ € H’,(X)‘P\M.M > Q“*ﬂl e QH(X)MI‘



Weiah‘t( O'F @H(’()Q.:l
Assume M2 2. Theun £ =

2 -uwA <

Magic : HHTHY = e H*(”‘"z) e GHK), .,

= ep(B), e Vi

Eigevvectors Z( (518) B *(M “é)) 04(<X.
Nt QH,, — B,

AJ(H): fJE ) >\J(—Q—) =0 Yor (€ HP(X)PV‘I.MA (,'Fwe\heu)'
Tl QH(X), = @-o < QH(X);-.

—

Nete : Spaug (e, 91, 0.} = SMM@EH*(NM) H™

J - )



Nl'h)o'i'eu‘f V)art

evw —

Amil : &H(X)a.;( — Q@
AM(((H) = 0
s (Q) =0 , eH G (F roven)
— 14 L+ YA * 1 .
@H(X)AM = H (X)PHM & QW@ { H* e w H [oéz < M}

%(Am‘l) = /KK(X)'_Z



Gvowov — W 'tteu {u\,am‘cw\'tf g2l

Fe --®HP”‘>3 Z E M) - (™)
+ %(AW)' NI(E) " Awle®) At (H™)

2 2n(E) A A(HP“)
+ (260 —z> A (EJ ) A )

@, g £ Tn F0 (med 2)

Problewt: Flud A(HP) , O2p=V
Fiud X, (2).

| \P :
Note : Aj(H*P) = ‘,\J.(H)p = (f*‘g) levtowtn ¢




Quavtuws Euler class

TlAeoM ut

E= %K) wi "+ (L- (X)) MW‘Q H* r# (Moa( az)

Comjec’fuwe
e = ) i H e (- %K) W g H* e

Theo '
eoreid Trwe T 29K (¢=> dej(P)fdeﬁ(ﬁz)-)

Consequence
XJ(E) = %(X) M_( ('g‘}Q)V\ + (»é‘Zé()) MM—-((:YJQ)V‘—-Z

= fw“'(fjf)w , &= 2\[“7



Qeffrﬁréil C&mﬂ§§

G =TT (jHh 4 (wej) Ha) € 2[H,, He]

J:O

Mt~

C. = IM—‘ C°e'F‘F< LIVM ) H(; H;, )

+#D~Q )
Theoreuwrt HP = H*P - 4 Q_H P (Moa( 9 )

Covollar, <22 =
A(HP) = A(HT - H 2
=g (-a) , ezl

*p~2)



Relotiou to Petermu vaviely
Assume X = G—/ﬁ) Haﬁ) variety .

Tha (Petergon)
QHEX) 10 weduced,

Peterson Vairiety : Spec(&H(X) @C)

Wel‘a[,(ﬁg 0“’ &H(X)?—:‘ &> points " SPeC(QHO(>Q:1)
AMA) = value P A at N



