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⑤
Goal : Understand for S= sg.br

H*(Pmodls) ; EH
* (Mls) ; Q)

Thm (Harer '86
,
Ivanov -87)

- -

Pmod (s) is a virtual duality group of dim

✓ = {49-5 gd 2 n=o

4g + Zbtn-4 gdl ntbdl

2b + n -3 g=O



3.20
Stabksy :

MMM classes Ki c- H
" (PMod (s) ;①)

Euler classes uie H2 (Pmodls); ①)

Madsen- Weiss :

①[um . . - run , K , , kz ,
. . .] H*(PModls);④)

when g >> K



3.30
Unstabkcohomoogy

Good news : there is lots !
Harer - Zagier Sg

✗ (Mls) ) >> 0 Bini - Harer San

Bad news : we don't know many
actual classes

Chan - Galatians- Payne ' 18



④
This ( Morita- Sakasai - Suzuki

,
Church-Farb- Putman)

④ Hvlpmodls) ;①)=0 gd2

Dealt : for M < Pmodcs)
f. i.

red Pmodls) :=max{ K / H
"

(P ;A•) -1-0
for some R-module A}



Ctan Does not hold for San certain n

Guess-g.is> ntb ⇒ Hired lpmodlsg;) :$)
= 0





















Next : 1gal) 3
✓= Cg ,n ,b) = 4g + 2b + n - 4

Note ! V' = vlg,n+b,o)=vfÉ+b1)←
dim HYPModlssb.nl [e] ;Q)

= dim-HModlsg.in +b)[l]'s IQ)

vcg.no/+Cntb-2)@d((n+b-i)l2S-T)dimH(PModlSg.n+b-IIDiQ)
e-

C

,

I
"

Ike? 1) dim HVG" '
"

(PModlss.la]
k= . :④)



3?⃝

proofofEas.ie#heoremHYPModlSg.n)IeJ;Q)--Ho(PModlSg.n1Ie] ; St /Sgn))
= (St (Ssn)) pmodlss.nl [e)

= (④ /Ap) ④ St()pmdCSsm[☐
-
-

I

=Ñ]④SHS]
-

Ap =ÉI
'

tisAkp F→pk



key fact : K = { ✗ c- H, (S, , :?) ; 26/2✗=p - pic}
has 129 elements .

Easiertheorem : g -51 , nd 2 ✓ = vlgin >0)

For all I :

dim PModlss.nl [e) ; Q)

I⇐ Ñ'
- 1) dim H

"

PModlss.n.la] :④)



3?⃝
Wrappingup
① Alternate proof : via Birman exact sequence

for

congruence

② Con CDCX) := max {K / H'Tx; F) to }
K

Get bounds on

cohCDCMCSs.nl/ECohY#MzlSs)/ + I-



3?⃝
Some open questions

Nate's paper has a section
' further questions

'

- most relate to Sg vs Sg, ,
I

- End of 8,4-2
0→ I → zmod (Sg) → St (g) → O

Q : Geom int of J ?

- stab#] < Mod (Sg)
9

generator


