
 

FREE LOOP SPACES AND TOPOLOGICAL

COHOCHSCHILD HOMOLOGY I

Joint with Anna Marie Bohmann and BrookeShipley

Goal Describe a new approach to the

homology of free loop spaces

Hs LXik LX Map s X

via topological collochschild hanology

Hochschild homology my Topological Hochschild

homologyfor algebras Bokstett

I
Cothchschild homology a topological cottechschild

for coolgebras homology
Do 70 s

Hess Shipley 20187

Lastime
For Ca coalgebra in spectra we defined

COTHHA



Example

For a space X the suspension spectum

Σ X is a coalgebra

Δ X Xxx

yields comultiplication

Σ X EX EX

Them Malkiewich Kuhn Hess Shipley

For X simply connected

COTHH E X Σ L X

Furthe

iifE ex

so for X a simply connected space

COTHH Σ X THH E RX



A X K EFX THH EX CotHHLEX

5
Waldhausen's

algebrail
K theory

of
spaces

How do we compute the homology of

COTHH EFX

If we could do this we would have a
method

of computing Holyxik

Q How does one comp te the homology of
THMCR

Recall THH R is thegeometric realization of a

simplicial spectrum THH R

Rarer
t t

RAR
tit
R



Fact EKMM under mild hypotheses for a

simplicial spectum X and a field k there

IT a spectral sequence

Ep.q Hp Hq X.jk Ha IX 1 k

IDE the skeletal filtration on X
to get an

exact caple hence a spectral sequence

Consider THH R

E'pig Hp 111 1 11
Ha MMR b

Ha RARAR 12 Kenneth MacRik 0kHs Rik khaki

form t t t
t it

mi
He Rakik go.ee

He Rik Ha Rik

t t held the

Hs Rik cells HalR kl



need to takehandgy of the chain camp
associated to this simplicial k modelle to get

Hp Hq TAHIR k

Clem the boundary in this chain complex in

the Hochschild differential

Bikstedt spectral sequence

Es.a

fyk.gl
Hs THUR k

Of Do we have an analogous spectral
sequence

for cottin

Approach

Consider the Bousfield Kan spectral sequence

arising from the cosimplicial
spectum

Cottle c

Try to identify E term

Determine conditions under whichthis special

sequence converges



Tha Bohmann G Holgenhaven Shipley Ziegenhagen

let K be a field Ca coalgebra spectrum There

is a cobokitedt spectral sequence for calculation

Ha COTHMIC k with Ea term

E Coth Ha C k

Algebraintheory

Ne For C a Coolgebrain spector the homology

of C with field calls it a coolgebra

C Crc

D Hx Cik Hs CnCik He Cik or Hs Cik

Look at case EFX

Prop BGHSZ1 let X be a simply connected

Tifft each s there it an r such that

Epsti E
S then

E ColthalHe Xiki He LX k



Goal Produce new calculation of

Ha LXikl

Good underlant the algebrain structure in the

CoBokitedt spectral
sequence

starepoint classical Bikitedt spectral sequence

PropangeltreitRogned If A is commutativeand

HHS A is flat as an A module then MoCA is

an A Hopf algebra

Recall For a commutative ring A an A Hopf algebm

H it an A module with

0 HAH H product
a
associated

y A H unit
counital

4 HAH coproduct
a
coassunative

E H A counit

X H H antipode



satisfying venous compatibilities

e.g

HOAH H H AH

404 0 000

HAHAHAH Hotho H

Why it HAS A an A Hopf algebra

Dee For a commutativering A identify

HHA as a simplicial tenor

HALA A S

For X a finite set

AOX A
EX

There is a simplicial model of S where

S'q has 9 1 elements

The face and degeneracy maps in S Induce lace



degeneracy maps on A S

claim Aos HHAI

Simplicial maps on S induce mass on

Hochschild Lanology

Sinclar in maponHI.LA

V s v5 s d HH A HHAA HHA

1
5 ms g A HHSCA

S n E HALA A

4 ds s us 4 HALA HHAAIOAHA.LA

pinch

Need a double simplicialmodel of st

ds

X ds ids X HALAL HH A

flip 1



Thesemaps give HH the sinctureof
a Hopf

algebra over A

for A commulate THH A AOS

ringspectrum

McClure Schuanzl Vogt Angeltreit Rognes For A

Commutative THU A it an A Hopf algebra in

the homotopy category

Nextup Algebrain structure descendto Bokitedt spectral

sequence

Compile homology of free lap spaces


