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Context

If M is a connected open manifold then

H CCm Hi Ca Cms for us 2i

McDuff Segal

When M is closed this is generally false but

The If M is a connected manifold then

H C Cm Q H Cua m Q for ns.itl

So far we have seen proofs by
Church talk I via representation stability

RandalWilliams talk I via transfermaps

Bendersky Miller talks II III via scanning maps obstructiontheory

Today it will be a corollary of

The Knudsen 17 For any d manifold d 2

H Ccm a H 9m as biguaded Q vspaces

Lie algebrahomology
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where gm is the following bigraded Lie algebra

degree

gu HIM
aight a

Q orientation local system on M

Q d i consider it to be concentrated in degree d 1

free graded Lie algebra

Rink This can be simplified at the cost of splitting into

two cases

dodd Qld 13 Eight
with trivial bracket

9m H M Q 13 with trivial bracket

deven Qed 1 Quid 1 2d 2

XX

weight 1 weight 2

9m H M Q 13 H M Qw d 2

as a bigraded vectorspace the Lie

bracket turns out to be determinedbythe

copproduct
structure on M

IIa graded Q uspace H Ccm Q depends only on d and

thegraded Q uspace H M D plus the cupproduct structure if d is even

Bodigheime CohenTaylor89 FélixThomas 00
d odd I even
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Liealgebrahomology

g Lie algebra over Q

Def H g To Q Q V9

The Chevalley Eilenberg

H g H Ag
differential inducedby
E Ag g

Can use this to generalise to graded Lie algebras

Def g graded Lie algebra
CÉ 9

9 H syneg

chews Eilenberg complex

differential inducedby 1

Not g ungraded concentrated in degree zero

g I is concentrated in degree 1

Sym gas Ag

Pʰ
Some ideas of the proof
How to deduce stability

Example calculations
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ffactoisationhom.by

Def Diska
manifolds differ to 112

smooth embeddings

n disk algebra A symmetric monoidal functor

Diska Cha 0

A Mflda Cha 0

is the unique symmetic monoidal functor sit

Let A

if

ppgyq.am7 and uniqueness

In AyalaFrancis 5
then A A A

P
it
has a ringstructureand
A is a moduleone it

via applying A totheinclusion

thhhthhlm 1111111111 c Moir Mohr Mo R

Ghassamirthday gestaltism
Mor no me

SA factorisation homologyof M with coefficients in A
M
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Part of the structure of a d disk algebra is

Emb Rd Rd AOA A

by abuse of
notation

Note that H Emb Rd Rd
A denotes A Rd

H F ird a

H s 0

QEd 13

Restricting to a cycle representing a generator of QEd 1 we get

A d 13 A A

Ma A d 1 Atd 1 Atd 1

This is a Lie bracket on A d 13

Jacobi identity YangBaxterrelation in H F ird

F d diskalgebras LÉ gebuas

left adjoint

d enveloping algebra
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Mainstepsftheproof

deight fragent

biguaded

I
fuels C E

biguaded chain ex

M

weight 1

Calculate this in two different ways

Ccm a

CÉ H M Qed 13

Thentake homology
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By the main theorem

H cm a H CÉ 9m

CÉ 9m Sym 9m 13

Sym HT M Q d 1 Q 2d2 13

Light weight

H M Q

The degree 0 summand is one dimensional

weight 1
bihomogeneous

Choose a generator p and extend it to arbasis B of gut

KPEF.tt c ign if weightes 1 1

wwhʰ ʰ

then is divisible by p

Algebraic incarnationof him stab
with a bit of work implies how stab on LHS of
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Pref Assume d 3 d 2 is slightly more complicated

Write X X X EB

weight X 1 1 1 for some j

Since 9m I weight x 1 or 2

Suppose weight x 2

d 1 IX 2d 1

contradiction to 2 1
and d 3

Hence weight 1

Of Xiled
hence I 1 0

x Xp I

Ek Proof just uses the formalstructure of the

biguading of 9m I

H acm a
HasgÉÉiI

Reminder

9m51 HIM a H M Q a 1

Éʰ

wt 1 wt 2
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Examples

MARI

doddnoqet
edim.CI

9m QEX WE

H CÉ 9m

H Cuard Q weight n part of QEX

Q 0

deven

H CÉ 9m É 9m QE 3OA I

Ei
e

d I x ̅ x ̅ x x ̅
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M RpoI

dodd
v x 1 way

H CÉ 9m Q TX
Fiat

Hx Cn 1291point Q weight n piece of this

3 X x y xyᵈ yd
2d2 degrees 0 d 1 2d 2 __ nd n

d i y xy xyt.EE a a is oeen

O o w

LCÉ 9m CE gm Q X Y A x ̅ Y

IEEE IEEE

iii
H Cn Rdpoint a

3d3

a2d2 x ̅ y

É

DrummondCole Knudsen use this Liealgebramodel to calculate explicitly

drugHi CnCE Q for all Ignite typesurface


