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1) Nielsen Realisation
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For dmM=z , Nielsen 1934 . cyclic fmitesuhgp
of Mcarthy g ≥ ,

is realizable
.

Kerkhoff 1983 . Ay fmitesubgp
of Mcat Bg) is realizable .

Pfi using Mcatsg) 2 Teich space .



For infuse subgp of MCG /Sg)
1989 Morita : g≥ 18, Marty is not realizable .
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T±Thm:tIg)=H4Mcaˢ#
2007 Markovic : Mcatsg) g≥ 6 has no

realization itlomeolsg) .



2018 C. g≥
2 MCGISG) has no realizations

in Homlsg) .
(fixed pot agumt )

zwc elementary pf of Mcatsg) .
2019 C. -Markov : Ttras no

realization in Homgre!⑤
Q : sg→Eᵗ

¥ is not flat ! Diftlsg
?

fg-bunllewrhoi.cauyouf.net#orldinbaseahiohis not flat?
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2) 3- manifold MCG
① prmedaapos.tw/ sphere)☒)④
② torus decomposition ↓ ↓ ↓ ↓ ↓

Geometric 3-manifolds .
18 geometries ThurstonNielsen Realization for

¥3 -manifolds are mtwh .

Twist subgp



3) Twist subgroup s

Is s≤n¥**
swppts) ≤ 5×2 M!#Mz id id

Is / 2- it)=(pH)z , f)← sphere twist .

P :[→Pif
Twist subgp -_ { Is / its }B ≤MCGLM)
order /Is) -2-2 because Ti (Dilts) -_ 742

Til"soB))



4) 7hm : # G- < Twist (MT

J G is realizable⇔ G-= cyclic
M = connected sum

Old -1hm :
K

.

5×5 M=# Sts
'

# Pi

② Twist (M) = K if i⇒
④ = ☒☐
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lens space :-)
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vector in blackoqbydegt .
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5) Obstruction C- < Twist 1M)

Equivariant sphuthn ( Meeks -Yan)
G- fmte A M3a⇒ 7- acollection of spheres d.giant $

st $ is G-invariant, M- $ is
irreducible

.

Steph G- M but trivially on Them)ñim),
tenma : G- preserves evey#i$ .

( homological argmt) up
¥ conjugation



Stop2 : N is a aapowt of M- $ afar
filling the sphere with balls .

Extend action of G on N with many tnedpts

Lemma : G 7 TIN >p)¥¥•p _ is trivial .

Pf is group theory .
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stop } : Ñ <
contractible
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iN?pG → Ñ,p2Elifiga-aum.tt/with deck

transformation
y,,g, , a away ,w,,,
F- manifold .

✓ Thou)
free, proper ⇒ That cyclic

.

⇒ NBÑpas .


