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There is an isomorphism of BY algebras a

HH CH S2Hz H 152 1 H Le Hz
F

U I fundamental

where F H Cs H S2 class

is the usual Poincare duality loom

Imapof bimodules over H S2
GOAL Ok 4k U IF 4k Bk
HH H S2Hz H 15 a H ILS Hz

F IF
9A

want a better
HH Hols Hz Holst 21 F Hot It
Ok 4k i 83 so 0 Isom

of BY alg
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RECALL fundamental

F is induced by
C ls2 c sy

Which is a right module map but
not a left module map in general

But it is a left module map up to

homotopy
BIMODULE maps up to Homotopy

A d o is a dga Mdg bmod
over A

Consider a collection

F ftp.giAIPomoafa m

DIAGRAMMATICALLY be
bybi

m I n

Na
ftp 12

Define DF F pig by

IDF p q Ddftp.qt D ftp.q
analogous to Hochschild
differential



ABUSE OF NOTATION F M MK

DEF The collection F is called a homotopy inner

peduct if DF 0

NOTICE If Fpq
o for pig o.o

then Fo o A At is a bimodule

wmap AKA a regular inner product

DEF F induces

CHYA A
F

CHIA A

If Et't
Pew

eachcomponent
rt Ptah

AkHomlAfA Hom

REMARK tf DF 0 then F is a chain map
induces HH A A

to
HH.lA.AM

EXAMPLE A H S2Hz F Foo A At
usual poincare duality induces 7 from
before



I SOME CALCULATIONS FOR S2 212

REMINDER
GOAL Ok 4k U IF HBK
HH H S2Hz H 15 a H.us 2tz

F IF
9A

want a better
HH Hols Hz Holst 21 f Ho H
Ok 4k i 83 so 0 Isom

A Ho H sqq
of 134dg

generated by e s let _o 151 2

HH Ho Ho generated by 0k 4k Kao

0k E E e 4k Is I s

14kt k 14 1 12 2

ku4e 4kte
Yku4e O

u Ye Ykte



A H H Cs
CST

generated by e't s't 6 1 0,1 1 2

HH LH H generated by 0k Xk Kao

0k E E est X Is E et

10 1 14 2 Hk f k

8310 1 0

B Xk _K 0kt

Usual Poincare duality

F Ho H Fcs e's
F e ask

induces HH'lH H7
1710

107
Iso A 714k Xk
ITH IH H

transfer 83 to HH CH Ho

AFC 44 0

AF 4kt k 4k I



CHAIN LEVEL VERSION
e l C013

c c

co3 E3

A e2302

Con
e

DFiik.fi Eiktfi
IDEA F A A to

ftp.q but DE o

012 II023 E 013 FT123

where Fiik Csi p dine c la k

Actually even for 12 this is complicated

Let's define F for A instead

st h

A Imp Io gen by e

F Fool AH LAMY
0,0

Fco e Ceo L



Bail
A c camp a Iw usual u product

generated by eone Bo

I I I

Eo A A

F eHbo
bo

Yf Eof bake I b e

right module map but
not a leftmodulemap

inductive procedure to define hemolupies previouswork

FI Iko boi e Ibo 1 1
b

be beFIFE
be b ballet I

OBSERVATIONS

F is a map of
bimodules up to the homotopyE o

121 DE Fast EM
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calculations
µ 1
t

PROP Dehne f iHols c mpl2A3

e 1 eote teztez

S 1 Co z choice

f is a quasi isomorphism

f F induce E H S2 H S2

nonzeroonly for
ftp.q

s e e s

Foolells OLD same
FopG e L as usual

PD F

AND

e e

s s NE

Ezo E E e e



This F induces NE

D IF u

Hitchin
µ tE 4II fIF 5 the E that

HH LH Ho Xx
U

1

B F Ok ktYkt2

F Xk _Uk

so 11 10K K 0kt t4kt3

IIF Tk K 4k i TYKH

THM HH H H H LT

U IF I
10K 2kt Kpktz
Uk Pk

is an isomorphism of BV algebras
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II SPECULATION

1 What about for M 452
12 Maybe can calculate different BV

structures for lens spaces
47,1 and 47,2

3 Maybe just some nice pictures of
low dim classes of 152

2 93

Zz fog Haz

fo Ifs
i

f2PEo
Pi Elp Patio
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