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Goal: Study hanotopy theory (4xS)

:Cohonology theores (w/ alg. structure)

· H*, k
*

=> /Garrett'stalk (getlimited
↳ geauetre interpretations->appies

outside homotopy
je.g. diff.geo., Hodge the Index thy.... (

· MO*, MSOY, MSpin*,MU*- lots ofinformation

=>Find other cohonology theores like IK*

· provides new/accessible info about ixS

· geauetre interpretation->appies ("higher index thy")



Inspiration Look for patting among
known

-

cohon. thy's they are offer thehome

for various cobordism invaruts.

Rell:(Than isauarphsm) V -X outed v.b.

=>H*(X) - H*+
rahV

(in(V)( cob. in. by
Stokes's the

N

iam
un

↓

fundamental

Unso e HY(MSO) > MSO- HAx
class

& M50x(X)eH*x -> Hx(X) not subjective.
~SOA



=x(k-th) V- X complex v.b.

=>k*(x) =k*(Th(v))
Todd

genus
=>unn -> k*(x) - Mex-> kA

[hm:(Conner-Floyd) MI*(X)k*(pt) =k *(X)
EX:-v - x Spinv.b. -> Then iso

=> E-genug
MSpin -> kx

[Thm:(Hopkus-Hovey) MSpin*(X) @k*(pt) =k*(X)



Similarly:MSpin*(X) &k0*(pt)
= KO*(X)

Moral Cobordism invonents (thatare ring maps)-L often defre cohonology theores.

Hef:Agens is a ring hanomorphism

MSpix- MSpi- MSOX*R
↑
Mex

oriented

manfold M
-E(m) e R s.t.



· I(n,+Mr) =A(ni) +E(Mr)
· E(n, xM2) =E(n)-(M2) *

⑳

n, .Mz
=(n.) =I(ur)

~
M2

(*)E:"LeayHree
*bundles M,E-My

catcoun'd str. up & M. spie.

example: Evlo charactersive (CM) is

addtue & multiplicativebut X(S2) =2

&x)P) =0. ⑭-
5 =7D3



Consider MSOx*K
- KIE. Elant) at

11

(Thon) 112 -Ent, Eskipeng xent
K(kp? kpY...]

11

log(x)
Ayef: Agene I:MSO - K is t

If 10gq(X) is an elliptre integral, i.e.

IhI SY(1-20t +974)
-

dt for soun

I, 5 =K

go back toAproperly my bundle ofspic manifolds.



-(0,2) =(8,0)(dt =2sh- (x) =log(x)
The:(Ochanine,Tarbes) :MSOX- KisIelliptre ) I satstes (*)

↳ elliptic genera "look like"guera that defrecohan.

&Give an ellipte genus E.MSOx -> K,

15 X -MSO*(X)K a colanology theory.

A:no.



Q:When do
rig maps MGx*R iduee colan.

thy's:X+ MG*) *R?
&

Thn:(Landwebr) If MUX E R is "Landweber exact"
-I au MU*(X)SR is a colanology they.
I↳:(Quer)

IS rug naps I 15 I formal great laws

(
Me*i

For &:MSOx-R =>> Fa(x,y)i
+10gy

elliptre =>



Consider the "universal"elliptre gay, where

5,9 are indeterminate, i.e. 3: MSOx-K[5,5)

Ithe4:MSOx- X(E] [8, 2]
A (LRS) thecomposite MUx->MS0x LIE](5, E,5][ iS Lardumber exact. (1 =2

=

a) =discriminant

=>Eel*(X) =MUY(X)8*E395,9,5
1 =MS0*(X)&*(ET[8,9,1-1])
-is a colan. Theory called (Ellipti cohomology-



Weptecolonology georetically?
Recall a characterstra class is a naturaltransformation

2:Vect -> H*

was often descentto:KO -> HY

Given E, (M): =(a(TM), [M]
is a cobordism inverent by stoles's thu



Thm: *gens :USO - K Ichar. class

#:ko- HW);e) S. t-I ·Istable) H1(2) =e F0 GH*(pt;x) =K

· (exponentral) HI(EGF) =HICE). HILF)

· (M) =(HE(TM), [M])

Reall:ch:K(X*K= HX: K)
=>can restate the in terms ofK-theory.

thouison's - Gysn ("pushforward"/ntegratin) maps
M-opt us 4: E*(M) -> E*(pt).



enam-Rock"Th:

T
-1

M50x --KO -
KI

---> kYn)*k H*(n;x)

or a (π, =( - ,m3)i== *;
ch

ax112 -> 112 GA
Ch

K- K

=>chEx =A- ⑮



doesthus help?

① Atsinger->K-tu:M spin

↓
Dirac operatur

4M(E) =Index (ID) EK!

Similarly ent universal elliptic gens is integral on spin

manfdels

spin

② -eM =k() = = k*(G)

& Ex(MyG) =k *(+G)* =R(G)*



I Ahm: Agenes :MSO+ K is elliptre

Iff Fat and G&M spi:Ex(M1) =Ex(n)

↳ Due tobe they ofmaximal tori,

enough tocheck thus for S'&M.

Note: the universal elliptre gas arses as

He s'equirementundexofa "Diraa"operator

on the free loop space IM&S' by rotatan.



Somehow thisitritecomes from QFT
...

Bords- Vect

1:vector bulls with correction

=>K-theory.

&2:Ees*(X)?


