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#StantonFloen Homology

Choose Y a 3-manifold /maybe containing)

a knots on
link K , if

so construct orbifolds Yk),

Choose a principal SU(z) or S013)

burdle over Y
,

P + Y
.

I orbi bundle if naa)
.
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= Space of orbifold connections in P. An affine space.
L

-

G = Autorp (P) acts on Ap . (G = Mep (1) $U12) % -

To =

'

/Y
,

adP). On : TnAp-R

Ep(b) = Str(F1ab) ↓
invariant

Y ↑

dOn = O. = CS function /multivatiza

PACs = * FA . I (Grad flow ASDYME) .

Crit(c))/G = R(Y)+ = &p :+(1) - 54()) xSuh = P3/50s = sube/



A
,

= Space of orbifold connections in P. An affine space.
L

-

G = Autorp (P) acts on Ap . (G = Mep (1) $U12) % -

Ea(b) =. S tr(F1ab) =) tr(aFanab)-

Y ↑

& Cs = * FA .

PACs = 0 E) Fa=0 -

R
°

(4)p = 3 p :π, ( ) - SUR2)) YxSul = 43
50(3)= SU(z)

-

[rit(c))/g = R
°

(v) +/(a)R
Note

z

Essulz
acts here
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M(b , B)
= E [A]/ Fa = -* Ea la Ta = R, lin [al

= 6 ?
WL

/

+ - +x ↓+ -x

x

L T-&
O

maps ↳-Yo *

Mx(x ,
b) · = E [a] / Fa = -* Ea lin [a) = R, lin [A]

= 6 ?
/
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* = (Y
,
K
,
P)

1

- I *PotatodasenFrinsmenanzoin
nee

&

orbifold bandle on YK ·
3 manifold Knot

-

na4(A) - SU(z)
wa(P) =

My favourite

* = [S5, Hopt link) O



Key property of atoms. ↑
based rep /not mod comi)

PKR(Y *A) = RO /YT) .

π
, (* * A) = π(y) +LAl

but is uniquePz

↓ he ↓P upt conjugacy,
SU(2) C) SU12

Subz

- R
°

(** A) = Ri(
*) x SU(z/=I &

C mod out by

R(Y * A) = R
°/)

.

conjugacy



Note : Stab(p) < SK(2) can be II ,
UCI
,
see(2)

=>Orbits of pane SU12)/I = RP3 , Sulf/wiFS, SulzYsul2)
I pt.

,

-
-

In(p) & U(l)
Im(p)ck(i) Im(p) <=I

kI1

T2-rea = Hom (i
,
(Y) , <2) : #"(i5 ,<2)

Hom (i , (s) , 2) = tor
M2LY)

k
,

- red =

Thus if R(Y) consists of isolated points points
b'(yikz)

RO(Y) =
+(*) = ((torH2(4 , )1 - b'(, 7) copies of

g2

for each irrep RIP
3



·a critical points after a perturbation .

·- eO · ⑳ ·· s2 ⑳ to · ⑳ O

·

-
# -r

⑰ irreducibles

-reducibles
U

,

-reducibles

Differentials decompose into
1
E
(
energy along

RP
3
. s an
s

and

Energy bounded below between components



Y = (4
,
k
,

0)

(a based 3-manifold)

I(H) is alway define

-

Q
brulee

=*** (needs a

skimmediI
*(if) = E(Y**) (framed instanton

homology).

* = (X ,
5

,

Q) 4Kop
x

↳
. Needaa

*
*

= glued to IXA

" rigged e
-

I * (*) = I ( **) : *****)
-- D
*
/Y, ). ↳ manifold ↑



T
- (E)

T
(O

-

( ↳-IE↑ & ·↳
↑

memo-
Uhlenbeck

.
Tarbes

,

Donaldson , Floor
......



X

But this is a cheat:

Doesn't recoven Donaldson invts of closed 4-molds.

Behaves like #F is Meegaard Floen World

-
-TM

Beside we should have HF* d HM

Cf Eismein-Millen's work gives ,

such an extension,

[Daemil



There is a natural up grade of this structure .

Consider B = A * A
<

its representation variety is by A

R(B) = SU(2)/z(SU(2)
= SO (3) ·

/

B = . -- ·.&



y ② Y-OT - -

Now consider # # B

⑧ ··

&



y T② - Y-O
Now consider H B

⑧ ··

Natural rigged robordism
to

-G
-
w

· e

Co⑳

· it Fits
W

minus a 4-ball-
⑳
/

hittorg BP x [0, is
&



-

ve induces·
· e

-W

- -

·

/ CI(Y#) (I(B)- ·
⑫ to wa

[I(y
#)

.

m(201) = IM(x1, b) BE o dimil
C modeli spaces

X
BE Crot(Y

#) on 1



-

ve induces

wi· , CI(Y#) (I(B)-- -

A
/

to wa

-

·
[I(y

#)
.

m(xxp) = Z,M
°

(kx1 , B) BE Odimil
C

* modeli spaces
X

BE Crot(Y
#) on 1

1 -

r

Note my
also has an small energy

contribution
↓ projectionno

X

-
R(X) = B(π#) + B(B) -

->
&

- Ro(Y) + S0(3)
-x R(y+)

R(x#) x R(B) ⑭



-

ve induces·
· e

-W

- - / CI(Y#) (I(B)- ·
⑳ to wa

[I(y
#)

.

°

(kx1 , B) BE Odimilm(xxp) = EiM#1 modeli spaces

BE Crot(Y
#) on X

boundary of 1 dim't moduli space on gives

M2(4(a)) + Mc (2008) Makop) = 0

i .e , my is a chain mep.



② E-- W
.......------- => 1 parameter

X =-
-

L

family of metricsd
Two uses :Define chain may

m3 : CI(
#) 2E(B)(I(B)

+ CI(Y*)

using
0-dim'l modulo spaces on X

with 1 parameter

->
&- (Mx, (4xB , ,

B)
my(kap , &(2) = 2

P
-



euc E ·- -- W
------- ends of.......
--> p-> 1-paramete-
fandies

-

-

-↳

m2(mc(dp)-(n) - ma(dam, (aaPu) E

my(d(p , (2)) -0Mz(< 4 ,&(2)

A relations
.

CE
Stasheft-May-May-Greenlees

Thibaut Mazuin

Santra

Gantra-Pardon-Shende :
Frances o Ln .

Hedricks- Lipshitz-



More generally 0

.. -46
IB -- B

- - ②
- - W &

-a--
- W ↳ -

L

m VW - /- -.....
- &

-

i<-y----- ↑ -
---
--

Has (n-1) dim't family of metrics parameterized

by the interior of theStasheff associadhedron. Kn-

Natural compactification of the family is kn-
=



Similarly there is a motion of left "action"

-
↑

& *

-

B B B B
- * soyt -000 -

-

W·
o e - 1

-

↑
↑

·
&

v .
W -

Im - W W-W a
... /· - -- -& /& & -
---

(iI
/

2
-

-

-

-

z
-

#
-

Headed to As modules over
CEL)



All B .

- ↓ d the-
-* soL

- > ·
↑-

&

- ·
o e

C

↳ ↑
-

L -> - un W
· v . -M - W W

I

&
W ...-

-

↑/-- -
C

- -&---2
-

<-
--

T-
-

-
B

-
<

d &

Gives If di
& Q3

G

((B)= CI(B) (F(B)CR(B) -
- --

mod-dama etc .

&z = Mz



CIQ# now
(I) CI(B)

On

- ·.
&

anA-mode. (I(Y*) CI(B)(R(B)
↓ M21d-FROM

CI(Y) (IDB DO
M3
etc

↓ M2

.
CI(Y*) & g

u

[M = 0 CILYPOCIIB)
*" & = do +d , + ... + d +-- +

do : 2t(y
*) CI(B)On Ordinary

Floen diff

d : (I(Y*) CI(Bl
*
- CCI(BO(n-H
uses some of M* 'S

d (4 p , &
.. Pn) Mkti(da ...P - Mkt(Pi ...PPkn) I .

---



Get (Y(v) , d) But Observation HE ([()
,
d) = 0 ·

--

There is a chain homotopy to zero of Identity .

= Not complete reless ⑨

0- ((I(Y
*), ) < (2(i) , d) -> ([(*)/CI(+(e)

+ 0

-
wo
-



Better Idea (1) CI(B)On CIGA) Via CF(A)

·.
as a left (IIB)

(I(Y*) CI(B)(I(A)
modul .

↓ Mold-Fromi

CI(Y) & CIIA) Do metc
&

↓ M2 .
CI(Y') & g - not necessarily defined !

&

# - - AY ---W&
-

/L
- Y

not necessarily
- C admissible-



OnBetter Idea :

(1) (I(B) " CIGA) Via CF(A)

·.
as a left (IIB)

(I(Y*) CI(B)(I(A)
modul .

↓ Mold-Fromi

CI(Y) & CIIA) Do metc
&

↓ M2 .
CIC1') E - not necessarily defined

Construct similar

&: do id + ---- but acting on

CI(= (I(y# (I (t)
*

a CI
*(A

HIG) = He 8(
%(v) ,d)



Compare
this with Ellenberg-Moone complex computing

Hx(Xy) = H-( ** -G(z) .

EG< G
,
<BGC .... Et

:
.

X: x .

.

.

·

x/ 4- =
EY(Xx - )

E

If a spectral sequence :
differentials are map induced by

mult.

Ec = H
-
(X) Ha-[xG)

.... Ha-nQXx 6 ) -- -

NB internal
cr =Go Cly**CA*RIOn&CFTATakingdo

grading.



Examph HI(j3)
/

Facts : 07 a pen
turbation so an instance of

-

CI(A) R
-

CI(B) ]
Casual Morse)

->
&

NB : Potentially A
↑
deg 1 mod

(4)

but it is zero .

② M2 a Mouse version of Pontiaygia project
I

Mouse versions Ac maps for
30

. (3)
⑤ my ove -

und products

CI"(S3) is a
Mouse versoon

- HIV(SP) Ha(BS0(3) ; 2)-



De my

conside F
6 dimil

E
Flot modeli space is SO (3) xS013)
- kn 3-

so (3)x5013)- 3013)
mult

how flat moddi space i
6th=10 diml > 9 = din (5013)3)
-

=> All pull back push Forward mep
one zeno .

Call modeli spaces are positive divi'l afterPerturbation)

my argument is similia dimension counting.



More generally in high internal degree

I"(Y) is

isomorphic de

I

high degree part of

④ H(BS01) ,) # Ha-e(Bull ,2
* - c(p)

-



Seems like we have a functor

Chased 3-manifold. , rigged 4-manifolds

/ A
I-models to ? Mesove

If.(BS0(3) :<).



Questions etc
--

④ Write up and complete this do HI -

O Prove this computes Donaldson , arlor
Eismeon-Mollers

version (or not)
-

Extract Donaldson invariants

② Higher wank . Main structure generalizes

but less clean that Hisum (SY) = H, (BPU(n)


