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Some Facts and Context

Sullivan 77 Let 425 If is a simply connected
closed n manifold then To Diff x is finitely generated

Let n If is a closed a manifold

Then to Diff x is finitely presented 44

What about
dimension 4

we'll focus our attention
on with T X 0



Nice Places to look for answers

54 Anyinfo on To Diff 54 getsyou a fieldsmedal

I reckon
Pretty tough
another 4 manifold

Contenders 52 52 GP Eph nap MTP 43

E 1 P 9 72
ECM

II etc



Any info we know

Quinn 86 Perron 36 To Homeo X is finitelygenned

he 4

It T Mn 0 then to Diff m could or could not se

a gener ated
see a Hatcher 78 showed

Bustamante Krannich Kupers 23 To Diff TA intgreen for 435
showed for it a m a Budney 6 94 Watana

Ha Boitt M is finitely generated for dim 4
budney Gabai show To Home
is even bad



kigtheoremlkon.no l
To Diff EC 5 5 isn't finitely generated

be

GIY.my ki a nifsone
technical assumptions Ela is suchan example for n l

her Boifftx 455 Ha Homo.ly ks

Iontainlnsusgro p isomorphic to
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Techniques Cute BG fans

B Toporps Top

G BG

G EG
is a fibration inducing a

I e s on Tk

IT EG T2 86 IT 6 T EG T 86 to 6 Toted

FIT

i e In 1 BG Tin G



Homotopy classes of maps to BG classify

principal G bundles

Why EG has a right g action

90 where faces are glued in a very
straight forward my

G EG FEO EG
gives a 6 bundle

t
86

Yo can make a vector bundle of taking a

G rep V and doing V fEGx V



IRP is a 82 2 E s

s is a B2 E s

Epo is a B S

Grk RT is a Boy

E s

E Un IR

Guy 9 is a BUCK E Va Ex

BDiff x classifies smooth bundles

Elliff x Difflx
Eg

T EY

Boiffly

BHoneo x classities topological bundles



We get characteristic classes from

4 186 D by

B 86 H BG H B

Ext Stiefel whitey clasas H BOG 212 212Eur hn
Iwi

Chern classes H BUG 2 2 Ic cal
loitzi

euler classes B Soca 2

Us today 1M X E H Boi x 2 2



LeiseyWittenthrone
a simply and 4 mtld w a Spin structure.S

Note There are H x X spinestrucerson X

then the differential equation

Fat OLI E M

DA D
modulo gauge action
has a tompace solution space ofdimension

d 5 41512 2 1 7 301 7

4



Let Spin x k spin stison 4

d s K

2 2 Aspin x.k 4 1 5 C s

Diff x aspicx.hn streets

the Diff x action commer w 712 action

Let JC spilx.tl y
sit

detailed tonstruction

Diff x 5 3
the cohondory class sed is

4 IX 5 www

fi if

fEiiI



se

GEI.EE iIat tn.sone
technical assumptions Ela is suchan example for n l
Then for Ko

Ker Hr BDifftx 455 Ha BHomeo.ly 4sY

Iontainlnsusgro p isomorphic to

4
a



Perth
Set M ECn andto i 1 Mi E a i

SW invarianesdon by Fintgaff

Fall Ela Eh c

Homeo

E n 52 5 Eti 52 5

boupt 91



i s

1 14 reflex refley

Let feto where f
o
id f son 04 c

52 5

Take copies In In and make diffeos

f iEK.it KS2xS

in
fit

ids



Note f commute since the supports are

Make a multiple mapping torus

Eln his Ei IT

For each i we have Coyable t notation

Ei T BDiff Eln 45 5

Let α E IT E T Ha DO x



Lemmel For i Boitt x BHoned x

it α 0

If Ecal Em Elmi Eiji E

E T i Eik Ital

ET ITM E CTA 0



Technicalpaff ai are linearly
independent

Showing
LAW 14,5 7 9 B0iff4x 2 222

that 414 p
is linearly independent

a Espana z a 3 ckeri.CH Boifftx

so for 4 1 we han

4129 C H BDiff x t.CBDifftlxllas.to Oifftlelas



Furtherdirectiont
Is Hk BHomeo necessarily finitely

generated

BHomeo X B f Batteo x1

Is Hk 8 x finitely genera
see Lin Xie 23
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