
 

FREE LOOP SPACES AND TOPOLOGICAL

COHOCHSCHILD HOMOLOGY IN

Joint with Anna Marie Bohmann and BrookeShipley

Goal New approach to

Hs LXik

via topological collochschild homology

For Ca Coalgebra in pectra defined GTHH C

Keyample Tor X a space Σ X I

A Coalgebra in Spera

For simply connected

ATHH Σ X Σ YX

How do we compute homology of COTHH



Castle Hopfalgebra structure in Hochschild

homology

Imp Angeltreit Rogues If A is commutative and

HHSA it flat as an A module then Has A

I an A Hopf algebra

IDI HHA A S

use maps on S to induemaps on HRA

Further for A commutate ring spectum

THIA AOS

and THH A is an A Hopf algebra in the

homotopy category

Today Algebraic structure in Bokstedt coBokstedt

spectral sequences the homology of free loop spaces



Thenthis algebrain structure descends to
Bookstedt

spectral sequence

E HH Ha Rik Ha THH R k

TheseltritRoust let R be a commtate

ring spectum In the Bokstedt spectral sequence

for Hs THH RIK if each term E V2

It fleet over Hs Rik then it it a spectral

sequence of Hopf algebras over Hs Rik

i e has a product and a coproduct satisfying

Leibniz rule d xy d x y Xdly

Coleibnizwle 40 d d 01 10d 04

Hope we wouldlike similar structure in

coBotstedt spectral sequence



Dee COHH D and Coth D can be

viewed as Cosimplicial cotensors of D with S

and maps of circle induces maps on these

Cosimplicial objects

Immediate

After totalization Coth D I not the

cotenson with S

Issue Coth D is not naturally a coalgebra

arises from fact that totalization does not

commutewith smash product

Resolution

for general coalyebras work Cosimplicially
before totalization

For C Σ X X simply connected

we do have a coalgebra structure on

COTHK Σ X



Algebrain structure on cobokstedt spectral sequence

shouldbe over Hs Cik

Esm
Resolution define the notion of a D Hept

algebraover a coalgebra

How do we alline a Hopf likestructure over

a Coolybra

Def For Ca coalgebra over a field k

a right c comodule M it a k module w

linear coaction map

Tm M MOC

that coassociative counital

Del For Ma right C comodile and N a left

C comodule the cotensor product MDCN
is

the earalizer



1m id

MDCN MON II Mercon

Def A right C comudle it coflat if

Mbc it an exact functor

Det let C be a cocommilative
coalgebra over a

field k A Dc Hopf algebra it a

C bicomodule H together with maps of

bicomodules

Δ H Hoch apron
consultant

H C counit

M H Bett H product
astattal

y C H unit

X 11 H antipode

satisfying various compatibilitities



The Bohmann G Shipley For X a simply

connected space and k a field if

HALLX k is coflat as a
canodule over

Ha Yik the H LLXik a

Haxik Hopf algebra

ProfBGS let D be a cocommutative coalgebra

over afieldk If cotthold it coflat over D

then cotta D is a Hialgebra

Recall The Coboksteet spectralsequence computing

Hs COTHH c k had Ez term

E COHN_ Ha Cik

ThmCBI let C be a connected cocommutative

Coalgebra in spectra If for each n z Er i

Coflat over Hs Cik then the cobotstedt



spectral sequence it a spectral sequence

of
y cpj Hopf algebras

Howdoes this help

Props under collatness conditions

East coth Msk k1 to Duncan bialgebra

and theshortest nonzero differential in lowest

total degree maps from a Haccp algebra

Indecomposableto a Duskin Coalgebra

primitive

Gal compute He IX k

Give straightforwardcomplaint of

Halyx k for CP Buln Bsu n BSpent

BOHSZI

These are spaces of polynomial cohomology



Hardereton hanologyof free loop spaces for

simply connected spaces with
exterior colanday

Kuribayashi Yamaguchi 19971

For X simply connected with

H X 24p Aap Xie Xi Ixil i odd

where is in 211 2 and p 3 they

Computed Hs LX Yp

ThmIBI let h be a field of characteristic

P and a simply connected spacewhere

cohanology it

n Xik 1k Xie Xin Kikiodd

i titi

when in
p



Ha LX k Ak yr yin Kfwiz Win

as a graded module where

lyil i Iwi i 1

identify D indecompurables D primitives

use strong alg Structure in cobokiled Sis

to make these computations pullible


