
 

Comment on geometric surgery and surgeryof Poincagects
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And nullhomotopy of pullback of intersection

form from trivialization of the normal bundle
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We have a dual triangle DCA

cofib a IDFib Da

Fib Dae C Wiz

fib Da gives cobordism of the Poincare

objects dual to C Miz and

CM Z

Thus CTW X gives cobordism

btw the Poincaré objects Miz

and DC Miz
This is consistent with the notion that

C Miz I C CMYK where M

is the geometric surgery

Hirzebruchsignaturetheorem



Orientations

Let HeSp So H represents a cohomology

theory
H'Cx CX EH AnCA Tn Xan

Ex H HI ordinary singular cohomology
with 2 coefficients

HQ ordinary singular cohomology
with Q coefficients

MU cobordism

I L DPRK QE a spectrum

with IT I D DPRK Q
When H has a

ringstructure have 50 714 which we

Def assume

A rank virtual vector bundle V X is said to

be oriented with respect
to H if

There is a Thom class me HrcTh Y

sit F Xe X mleHrCThCU e Ho

is a unit



We are given an equivalence
ThIDAHs EXAM

Def A smooth manifold M is oriented if TM

is oriented with respect to Hk

M manifold din m compact

An orientation of TM with respect
to H gives rise to a fundamental

Class CMJ e Hm M Sit
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Fire Nmp 1

E Th Nm IR The TM

apply 8 H

HA The TM

Rmf TM oriented with respect to H

TM oriented with respect to th

PI Nn IR 1k TM

The orientation of 2 out of 3 rector

bundles in a short exact sequence

gives an orientation of the third

Nm IR oriented
On the other hand TM 1 Nmr

so TM is oriented



Thus we have
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Two fundamental classes must differ

by a unit in Holm

Thus two different orientations of
TM with respect to a cohomology theory
H give a signature formula
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for some unit F TM e Ho M
s

a characteristic
class

Hirzebruch Signature formula

We will have two canonical orientations

of TM with respect to the cohomology

theory

111 HQ
for a smooth compact oriented manifoldM

r
Lurie has piecewise

linear

First orientation Since M is oriented we

have agiven equivalence

ME A ThCTM EEMHZAM

Smashing 1,2C HQ 111 we have



our first orientation

CHQAIJITHITMITEMCHQIHAM

Second orientation we will construct an

orientation
111Th CTM SEMIAM

and then 1,1111
HQ produces the

claimed second orientation
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They are also given by forming

a K theory

spectrum space from a space of vector



bundles

Similarly the L groups
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of M are also L groups of a stable
o category of

sheaves

Li M L shrconstlm.DE Qs

where shrconstlm.DE is a stable o category

of sheaves of objects in D Perf Z and

QS Sharon M8741 Sp

is a quadratic functor

For Thom Spaces M

L Ther Li shrconstlm.DE Q8
where

QI is a twist of QS by V
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