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⑦ Motivation
1,

②

Let M be a manifold of dimension n .

I
"

LM Map M) free loop space
H

Lett
"

The GH loop coproduct
z

Day : H*kyMMl→H*kM,M)④cn-D
V : U- LM - F :Uxs'→m→V={ lu.tt/rYu.ol=rYu.tIt-o}

Dank) : V- LMXLM
(uit)↳ D

g
dimV=dimUtt- n



This gives @aulrDeHpu-nfLmxLM.LMxMUM x LM )
.

③

Date is cocommutative & coassociative & compatible
with many interesting operations in string topology .

Question The algebraic analogue of oath ?

H
*Kml I HHx-kxtrml.CHrmt)

Goodwillie singular chains of the
UGH → ? base loop space RM

( smooth, Calabi-Yau)



② Chern character for smooth dg algebras admit bounded projective
←

bimodal resolution

Let Abeasmoothdg algebra ( ie.AE/xrfAoAoP) ) ④

Denote A!=RHomaelA .AE) the inverse dualisingbimodule
Def 1) The evaluation element co :

*,
KintAgeha

! n-RHomaelA.tt/At@- At
CO 1- ida ttt

2) The pairing element y :
e

RHomaoyfAEAt.AE) - RHomaefARHomaelAIAHn-RHomaeIA.AT
It

1234 M - A
! ! Ida



' z y fy ⑤

¥¥¥÷¥.am i:*.io.am.io:
ME Hom (A A-⑦ A ④ A-

*MOA! Aton, ADA) A)

Def The Chern character of A is defined as
"elbow

. .

EAECHA.AT@ CHAN
Rmk By Polishchuk-Vaintrob, yEAT -_ the one ofshklyarov . .



Prop If A admits a non-degenerate pre-Cy structure ⑥
of dim n then [EAT is ten- symmetric .

i.e . CEA)=HY LEEP)
③ The algebraic GH coproduct
consider G : CTA A)→ GIA

.
A)
⑦ZED defined as

Y ng

+ *÷±÷
E-= EE

,
@Ez



Observation Gldeltdate) = Cent,)oEz±E, E)⑦'

If [E)=o ice
.
7-HE GIA A)

⑦2
sit

.
dH=E then

Tn : CTA A)→ GIA .A) ED

Y ↳ Gteltfynh')@ H'
' th

'
④ 14AM")

is a chain map .

Def A trivialisatin off onto a subcomplex WEGAA) is
a pair (Eo .H) such that dH=E- Eo
where Eo C-WHA A) + GIA A)④W

.



Def Let Ho ,4) be a trivialization of E onto WEGAA) .
Define Ty : CTA A)→ GTAA)

⑦ZED GTAA) EGHAAYW
Rn?,bmae¥'t

Y b GH)Hermon
''t H'④ term")

Let a C-CHAAI . Recall ga :GA,A)→MAN!
)Define the algebraic GH product

D: CHA .A)→ GILAA)Mn-D
H

En - ga
Rmk If Cfto then we may take W=o , too so that

Oy i CHA A)→ GIA ,A)
①Z

⑧
A o for iso



7hm (Rivera-Takeda-W .) Let A be a smooth connective dg
algebra , equipped with a nondegenerate pre-C's structure

Suppose (Eo .H) is a trivialisatin on a
"

balanced
"

WEGIA.A)

If H is appropriately symmetric then HEFETA .Ah , on)
is a graded cocommutative and coassociative coalgebra

(n23)

Rmk i) The coassociativity may fail for n<3 .

2) For A- ftfrm) . one option for W is the space spanned
by XCM) . idb ,

the constant loop of bEM .

If Xcmko then W=O . ⑨



④ Proof through ffimov's category AT ④

Let Abeadg algebra . Recall that AI is the dg algebra
CMA ,A⑦Ft ) ↳ CTA,HomfAAH→ AT

DsglBl=DbBYperB the quotientRmk
"

Kosal dual
"

of singularity category by Buchweitzaad Orlov
.

Prop trawlIf A- carries a nondegenerate pre-Ct structure of
dim n

.
then smooth

Ma=AtAG-D

1) ATE Ma where Marone th : AGHA) →①¥⑥taAt

2) Tai CHA ,Ma) →CHA .mx/Cn3gradedcom.&ass
.

at homology.
IA ,Ava-nd HAH)



Thmlrewl Let Abe a nondegenerate pre-cyalgebra .
④

Suppose that (Eo ,H) isatrivialisationoffontoa
"

balanced
"

WEGIA.AT .
Consider fifth,AYED-GAA)

Ya Afo CHAR)④C*IAA)
9~GIA.fi) CTA,Ay toff

4- His appropriately symmetric then
k

1) there is a commutative and associative algebra (Hxtkerg) ,-1in)
lifting from Tg on EIA, Ma)

'n'3)



2) We have the duality (Tlylxnok).HN/=t4k0Xi.fgnogd0ulyDXi.XzEH*lRer9)yEHH*fA.A)

Rmk The balanced condition ⇒

Hxtker9lEHxfExtAAlT.fKerl9l.galwM-oKerl91@ftfA.A
)

toga
'
'

wGTA .AT ④ Eta .at the

⑤



④
Example M=5NNs2 Gtfrmlnkft] H=zN-1 char#2

HAHA) = {
Btk" for i' Hlkkt) k>o

BERG) for i=HkkH) -11 KZO

The Chem character E- 2.Goi) EGA .AM?
Take the trivialization fan) onto W=k -LEAEGCAA)
and EEE

,
4=0

Then 0yiHH*fAAYw →HH# IAAYW
02

+2k-11 ↳ ;¥t2it④t2k-11-25
that ↳ - Etta't,①Ek2ify+¥oEiG④t2k2i



Thank you !


