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Planfor Today
Define Factorization Homology andunpack it

See how it works in a small example
and how it relates to the restof thequarter

Some useful results some words on efficacy
of the invariant and problemsin thisdirection



Factorization Homology

Let QQ be a symmetric monoidal x talegory

such that C has
sifted colimits and
a preserves sifted colimits ineachvariable

Fix an In algebra A Factorization Homologywith
coefficients in A is the Left has extension
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Symmetric Monoidal Category
A symmetric monoidal category is

a category equipped with
a fumier Exe L
an object 1 EL
natural isomorphisms Roy oz xolyaz

lox x 401
xox yaysatisfying

wax ay oz
t
Yy.y.zy.t.fII.x.yDzw.kxI.y It

6,1 Category.tg
An Min category is a category with k morphism

up to m where all morphisms h are isomorphisms

An 6,1 category is a category nits morphisms
all theway up where all n morphin are invertible

EX objects points
I morphisms paths
2 morphisms homopies

a 3 morphisms

Slogan for today They are topologicallyenriched
Categories



sifted co limits D xD is cofinal
EI OOP filtered categories

i
data of a functor

isomorphism FIX Y FIX Fly
such that it respects the symmetric

monoidal structures in each category
including the swap map

isknto.Mfldn.to Dish AIR

Disk.tt Osieces G oriented m dish
morphisms hom RY N
tweakwhituytup

is G preserving embeddings
monoidmolt I

Mfldt
it G we get framed manifolds

if 6 Son we get oriented manifolds

u
t I v0 d Vetcetera

wt iQtdo



fo fi ta HotHotHI G
Nectar Chain

Nectar
Nieces k venting
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Chainfk
objects cochain complexes

V if V Ivo V
morphisms hondo Wa

O tells chainnaps
1 halls ichainhtpys
2cells homerpisothepysoddka

fond orspace

Left Kan Extension

Fix functors

e E

Suppose yo are given a pair 6,3 where

e E

É
A Lett Kan extension
is an initial such pair



Factorization Homology

Let QQ be a symmetric monoidal x talegory

such that C has
sifted colimits and
a preserves sifted colimits ineachuavina

Fix an In algebra A Factorization Homologywith
coefficients in A is the Left has extension

Disk.to A e
f

Mfldn FA

TEAM

i i n
if fig e hom iron 112 then

Act Acg A ALM
Then what is

Dish
A Nectar

Specifically when

7

f
Mfd f A I A



IÉIi

where isotopic embeddings are sent to

the sane linear map
Then the data of FO is the same

data as a unital associative k algebra
proofshealf Define tunchech E Reverseengineer

Need S

HY
so

A Fls needsto commute and
needs to comme after
cyclic permutation
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tFay It A iassociatie then
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4 4.1 17
A denote the chain 4 7179

Then In At C Mst

Exercises 78479 in Tanaka'sbook

Excision

E tN siQX

XowYX where Xo X G X
and Xon X W x IR

Then
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regularinstances Mayer Vietoris



FreeenalgebraletE Top and A g Conte112 the

freeEn algebra
Then

gnae Confelm
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NiceResults
Fubini Sy A Syfypaint

1 1 11 1 Let 9 Top and let

X be a topological space with Tin x O for kent

consider tu En algebra six Then
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Problems
Cobordism Hypothesis

Fun Cobi
t co qt

d tiene

z 1 2 t
Proofstrategy laid outbyLurie but FHinspired proof

laid
outbyAyala Francis in
Tu cobordism hypothesis

OPCang.estgsitytleEn algesmsinMfldnt

HowGoodofAn Invariant
about as good as the homotopy type
of configuration spaces which

hasbeen shown to distinguish manifolds
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Side Lessons item

U vs H
T disjust cain coprodue
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