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@ The noncommutative Batalin-Vilkovisky equation (S.B.,2006a)
1
hAS +2{S,5} =0

S € Symm(ITCM)[[1]] (even scalar product case) , or S € SymmC*[[H]]
(odd inner product case),

Ch = (&5 Hom((TIV¥), k)Z/i%)
° S=Y, o0& 1S, Sy i€ Symm,
{S0.1. %01} =0,
So,1- Ac—algebra with (even/odd) scalar product, so S—multiloop, higher

genus generalization of A, —algebra.

1
<= A(exp %5) =0
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@ counting of higher genus curves with boundaries, in symplectic geometry
(open GW) gives solutions to nc-Batalin-Vilkovisky equation

@ solutions to nc BV-equation have characteristic homology classes in
H. (Mg,,)(s.B.,zoom); this answers questions of M.K: find algebraic

structure extending invariants of A —algebras in H, (Mg n) to Hi(Mg pn),
and E.Witten: find nice combinatorial model for compactification of Mg ,

@ gives framework in order to find nice higher genus analogue for the theory of
variations of (nc-)Hodge structures (of CY-type), (recall (S.B., 2000),
Aco—periods:

nc— VHS ( HC; C HP) — (H.(My,,) — action) on HH

also with exponential (nc-)Hodge
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Noncommutative Batalin-Vilkovisky differential (even inner

product)

oletV=VydV, B: V®2 — k be an even symmetric inner product on V:

Bx.y) = (=1)YB(y.x)

F = Symm(&52, TI(TTV®)2/12)
@ Define the noncommutative BV differential on F via
A A
Aap, ..-ap, ) (ary - ar,)" =

A
= Z ﬁp tg(3py -+ 3p, yArguy -3t ydp,, -3, )"

e A A A
i% (—1)f-'3pppq(ap1 ce3p 3, ...apr) (app+1 '-'apq,l) (ary ... ac,)
ptl#q

Z (—I)S‘BTqu(ap1 ...z-)p,))‘(z-)T1 ceedr, 4 drg ...aTt))‘(.:;Tp+1 ...aqul)A
pEl#q
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Noncommutative Batalin-Vilkovisky differential cont’'d

@ signs are the standard Koszul signs taking into account that
(ap, ---ap, ) =1+ X3, a; € TIV.

0 A2=0

e Odd inner product: F = Symm(@j‘;l(v(g’j)z/fz), and
(ap, ---ap, ) =L3,. a € V.

o A=A+ Ay,

e Aj—Lie algebra differential (—non-commutative symplectic geometry, ribbon
graph complex, open moduli space Hy (Mg 5)(M.K.,1992))

@ A1+ hAy —non-commutative Batalin—Vilkovisky geometry, stable ribbon

graphs, compactified moduli spaces H*(Mgn)(S.B.,QO%a)

@ Theorem (S.B.,2009b) KerA1 + Ay = Im A1 + Ay (~7?related with
Madsen-Weiss)...
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Solutions (A-model).

o Conjecture (S.B,2006a). Counting of holomorphic curves (%,9d%, p;) — (M,
[ Li ®H:(Li (L)), with Z/2Z-graded local systems, gives solution to
the nc-BV equations.

@ subtleties:
1, .
EdlmR/\/l—even:> F=A(C")

%dimR M — odd = F = S(C"),
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Bernstein-Leites algebra with odd trace and tautological

classes.

@ A- associative, odd scalar product
@ Assume: | - an odd derivation acting on V/, preserving the scalar product: ,
in general 12 0 (1), 31, [I,1] =1, str([a,-]) =0 for any a € A.

@ Theorem (S.B,2009a) This data — Cohomology classes in H*(mgn)

e Example q(N), g(N) = {[X, ] =0|X € gl(N|N)} ,where m—odd
involution, g(N) has odd trace otr, | = [E, -], E- odd element
E=(0 |diag(A1,....An)), (12 £0(1))

@ Theorem (S.B,2009a) This is the generating function for products of
tautological classes c1(T;).

o Similarly, with even scalar product and an odd derivation, with, in general

12 £0.
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