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Unstable Portmanin Construction G-cmpethieGO 0

Embedding I :#↳ M
"" smooth

, compact
GF

← closed IG
normal bundle V =VIXCM) = *TMITX

V.framing f : v × × ,
V G-rep .

Thom space Tf : Tv 5*11 X+ = X+

tubular neighbourhood 4 : v HE M,
I open nbhd of X in M

collapse map c : M→ Mhm , e- Tv E SHA $
(g) Tf

V V
cohomology class A. e IIM) = [M.sk] of



G- V

PTG: ⑤*IM)→ TG1M)

Xin Xi⇒ IW
"
C MXI st

. 2WCMX { 0,13 & 2W =X, IX2

PT is abij# : given IF3E TL4M)#go.LT?st .
=

OE5R is a regular value of g.
Take g-

'④ .

RESTRICT TO FIXED POINT SUBMANIFOLDS



Partial trainings
7in G- Rp V -

suis.
PV - framing f : v→ V xX ⇒ V = if ⑦ Vw

where Vv is V-framed
PIE dim V E K

Suppose X=XG CMGCM

At LM1 bordism classes of Pt- framed fixed point
submanifolds of M

Xin Xi CM4M⇐ 7W
"'C Max Io,I A. 2W = X

, I X,



Let X
"

C ME be a fixed point submanifold
where n = dim ME- dim Vt

=

q : v→Uc M Gina
.
tub

.
nbhd

. of Xt in M

suppose it has a PK framing

f : V→ V xX

M→Mhm , go))
E Tv 5nA 5

hmtpy between G-fixed pt. swbmflds . can be extended to
a G- equine. hmtpy [Wasserman
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So we get a well-defined map
PTfix : Rt IM1→ TL2-1MI

theorem PTfi× is an isomorphism .

Sketchpad Let f : M→5 & restrict f)ma : Ma→ (5)
a

Standard transversalty arguments ⇒ I gift with Oe
a

MG

a regular value
~ .

Extend this hmtpy to G-egnirahmtpyttignfst.gl ma = g
Let X = I

-'

④ a fixed pt . submffd



Equine . hmtpy gives hmtpy on Me by restriction
so H

"

④ =WC ME x Lo,it gives a fixed pt . bordism between

fixed pt . mflds
Fix G- ima

.
tub nbhd of X 4 : VEUCM

then flu : V-VC 5 gives a PV -framing
A

theorem When G is abelian
, dv IM) = Darlin) ± II

[Wasserman
'691 or finite .
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Quotient Orfifdds

Suppose GIM with finite Ga .

Then M1G is an orbifdd .

Every side is of the form XIH with HEG

and X H - inra . submfld.Lemma
-

n

%,
bordant to X% (⇒ I H - inva . W

"
CMXI st

21 W1H ) =# "XDIH

An orbi bundle over M1G is equiv to a G-bun over M

Define a V-framing as a V- framing of the G-bun



SL7 1MIa) bordism of V-framed suborbitalds of M.la.

Therein RYAN
a stiffequine v.framed

swbmflds of Mwhere H runs through

conjugacy classes of closed subgroups of G
orb

Sketohproof THEG
,
I canonical map RIYMI→ RING)

which only depends on the conjugacy class ofoff .
This induces a map ⑦RE → RX4H

4IE G-



which is an iso since every suborbifdd is a quotient by an H-action

for some H . a

Corollary RY1M1GI = ⑦ TLIIM)
4) EG

for G- abelian or finite .


