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CoughingLet M Se a closed
,

connected
,

oriented

d- dimensional manifold with

of ( M ) = f
.

it : E - B a smooth
,
oriented

M - fibre bundle
, e.g. a submersion

of closed manifolds .



The ( - )

Let M Se aspheric .la - A satisfy
←

IBB

1) the identity slate Borel ceuj .

cp ,

2) the cetnlpwloftsughelea's

coajf
and Let ce HE ( Bsoed ) ,Q ) oikktd

.

Then

1) Whenever it : E - > B has

trivial mouodromy
0= kdute tied (

B.
Q )

2) 0 - kdn ) e- t.CBDiff.CM ,
a )

3) the scanning map
B Diffdn) → Bdifftcn ) - SEMTSOCD )

is rationally well leouotopic



De

Defies

1) 1) tautological classes : c e HYBSOC d) /

KCCT )

⇐
I :c ( Tvr )eH£dcB)7 -

/ riled
uol.t.at

"

integration
"

alougfises Smoke

kvDr
"

k KCM) : HECBSOCI ) ) → He'dCBDfg+Cn1 )

2) 2) (1BB ) - ceuj : The map

Iopofcn
) - g. Cn )

is
ayequiualeaee . T
blah houieo 's hanotopyequiv's

3) 3) KPB ) - comj : V.ge Ccr )

;dtoiC%,
)< haute

cohomdgial dimension



Rein
1) If Ccr ) -0 the result Is

due to Bustamante - Ferrell .

Jiang ,
2015

2) For

dzy
the ( IBB ) -couj form

#plied sy
the Farrell - Jones .

Yes ! eaj far ( Rawicki )
.

3) For 1=3 conclusion is

known ( Earle - Eells
,
Esef )



Remahseoutiuuedct

) Osfain the conclusion for
• T hyperbolic as CATCO ) ← M uou positively

Cwved

• T arithmetic ← ME +6k
• T solvable

, elecneuheyameuake ,

linen over Q
,

.
. .

• extension > of the above ← fibre Sandles

:S"a|mostaHaspLuicalmauifold=



Remuhseeuhinueds
) Non . vanishing results :

The ( Tillman
,
Madsen - Weiss

, Galatians . RU )
let Wg - (5×5)*8 ,

u±2

Sym (H*""

( Bunkum >
,
Q ) [ 2 ]

)oH*fBs0G],Q

)

( k .

"

k
"

titctsdisftlugl ,Q )
.

is an isomorphism below degree
5=3

2 o



More generally :

galatius.RU

clean
,

r - 0

~ ' H*lBDiff+Cn ) ) cause described

in degrees below 8k¥ .

using the scanning map

a :
�1�Difftln) - Roenton

• T= 0 can be relaxed ( Friedrich )

• d odd is as :L of a mystery
( Ebert

,
H - Perlmutter )



Note g( Neo if Maspwieal
and dz4 !

However :

Surfaces ( and products thereof
,show : Vanishing theorem

does ithold in H*cBDfftCnD

~s
" almostuauis



Remuhseeuhinuedc

) k=d_
→ kda) = ftp.n ) e HTB )

cause
"

arbitrary
"

,
since

The ( Outaueda )

Every class e R* can be

represented by anegatively#manifold.M
.

)
the : this implies Ccr ) = 0 !

~ , "alu°slaHdasse=



7) Our results are

actually stronger !

i. e .
there is

•
an Integral version

.a version for diffeomorphisws

homotopic to the identity
°

a version for topological / piecewise
linear blood) bundles

• a version including clear .

numbers



Recall
1) tautological classes : ce HYBSOC d) /

kda ) = it
;

e ( Tvr ) e
tied

( is )

k (Ml : HYBSOCD) ) -Htdcbdifftlnl )

i
exists integrally !

2) ¢BB ) - ceuj : The map

Topofcn ) - g. Cn )
is an equivalence .

3) KPB ) - comj : V.ge Ccr )

adding > ) < a



Sketchofpsoof
Step Some

tautological

classes can

Se definedfair topological
kook Sandles

,
in particular

all rational ones can
.

~ > suffices to show

O= k.cn ) e tiidctstopdn ) ,
@ )

more precisely .
.

We

aoastuct_aiShHTBsToP1@Zfe3tTtFCBToptcnH.BsoYd11-4titlBDigfhcnDgeuaalisinguorlofEset.RU

.



sketchofp.ro#coutiued_

Now ( IBB ) . couj implies

BTGTCMIE, Bgdn1=B?ccr)

"affiliate
~ > If Ccr ) - 0

Btopot) e
*

~ > recover Bustamante -Farrell . fiery
immediately



sketchofp.ro#coutined_
Now consider the universal Stole

bundle with trivial mono Irony

p
: ECM ) → Btopocn )

~ >
M ~- Br

I 1
Elm = Btkcn )

P 1
Btotpndn

) =BENT
classifies the central

extension

o → as ) → r → Tar ,→ °

Step : ( CPB ) -

couj implies
(G) to ⇒ p ,

- 0



Corollary
(' B'3) + ( CPB )

- 1
M aspheric a

task
with

Ccr ) * 0
.

Then all Poabyagin amuses

and the Euhe characteristic

of M vanishdue to
Quest

Goalies

M a spherical with
( ( r ) ⇐ 0

.

Is M well cosordaul ?
Coppell - Weinberger - Yau : Ccr ) need not be

Induced by a

principal

torus action !




