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1) What's Nielsen Realization Problem?

1932 Nielsen :

whether finite subgp of Mcatsg) has realization
?

DifcM) → to (Diff 'TmD= : MCGIM)
V⇐

-

- ?_?
.

_ a- fmte
dimM=2

1934 Nielsen : ifG- is cyclic , the 7- realization .

1983 Kerkhoff : Any fate subgp of Mcatsg) has realization .
b-G-< MCGISG)Pf: MCGISG) I Teiohlsg ≈ /R'56 , mteioh ⇒ the

isometry G- has fixed pt
in Teiohlsg



& A generalized version of Nielsen Realization
E- regularity

a general swbgp of MCGISG)

1989 Monta : g ≥ 18 , MCGISG) has no realization Difftsg)

pfidcpiffcsgt-MCG-lsg-gf-HFMCG-lsg.IR)
7- section

←
- -
-

" ⇒ → HTDi§4sg;Z)
Zi injective .

Morita construct MMM classes kic-HLMCG-sg.sk
Tq*(1<37--0 , 1<31--0 ( Bott Vanishing

Thm) ☐

Thurston : H*(Homeboy)⇒ = HE MCGISG)-5k)
2007 Markovic : 876 , tlomeolsp-mce.bg) has no section !

idea : shwca , turn a random realization into something
pseudo -Aronov, Anosov nice !



3) More technique to prove the's result .
2009 Franks - Handel g≥3 G- pf - Thurston stability

2013 Bestvma- Ahwuh- Souto 933 C1 - Milnor- Wood

Inequality
2016 Salton- Tshishikn 933 Ctsymetyt Thurston stability

(Braidgp version)

2018 Cheng≥z Homadsg) , building on Markovic (Braidgp)
2020 Chen- Salter g≥2 , elementary pf .

> fred Pont -
argument .

2019 Chen- Markovic : Torelli gp has no radiating≥&
( building on Markovic , + Fixed part theory)



4) Geometric interpretation ofNR !

{ a.(B) → MCGISG)}/~ { §
→

Eps ] /isomoplim
{ TuiB) → Piffisg } /~ { §→ ¥

,

witha-flat stature
Sg -TB ✗ SadatB)

↓

B)TicB) = B
Q : If dthM-≤ 5 , a's there an Ssg - bindle over M without

a flat sometime . ( Ks c- HKMCG-lsj.sk))



D- Higher dim
dimM ≤ 3 if)= % ( Homo) drum ≥ 4 told.HN/=TiolHom)

(Donaldson , Riberman )
dimM Now he focus on finitegroup .

Primedeepest + T.ms decompositionT¥"¥ "

⇒ geometric pieces
with 8 types .

( almost all known )

¥:-/wist (M) twist subgp



6) Define Twist (m)
s M embedded 2-sphere
Is sphuistwist apples) ≤ s ✗ Ion] ≤ M

Tslx > t) =(f- IN ,
t ) f- c-Piffle

Ti(Piff(5DˢⁿÉT( 50131=742
T5≈id ⇒ Ts C- MCGLM)

is order 2
.

Twistln) {Is/ s ↳ MCGCM)
fmitegnap .



7) Main Result

qhm*G<Tw☐HÑ)'µ.gG- realizable⇔ G- gdic & Manmad

what's Twist (m3) ?

""☐ Twitlm)
= {
Cask ifeio
F
""

if e'¥0①⑨£
> others

.



☒ How to realize?

5×5 : ix. 0) → (Rp .ir, 64,0)
←

2- fixed
€ pants.

•••⇒• nontrivial loop in 5013)

lens space %¢p 2212 .

with 2 fixed pants .

I 0

s.EE'
52×5



g) The Obstruction Part _

Meeks- Yan Thm :

tÉhn : Thou) -1-0 ⇒ M contains an embedded
sphere , 7- a collection $s.IM

- $ = irreducible pieces.

Equirarrntsphw-hmi-fmtegpc.IM
7- a collection of sphere $ at $ is G- invariant -

M- $ = irreducible pieces .
-

step T¥¥;¥2 G- axially C- ≤ Twist In)
Lommel : G- preserves

eachelement in $ .



Step 2 . N one coupons of M
- $

Ñ = N UUB
} Ñ closed 2

G

p c- one of the balls , is the lot .

G- I Ñ C- fixes p .

lemonade : G- 7 That, p)
is trivial .

*N④v
N¥

>
"M -

_MN) * IT /M - N)
U'
a-



tommy,⑤zG
contractible Milt .

-

: ⇒ a fixed part P↓
• $3

a a- ⇒⇒ lift to Ñ with fixedpt
F-

G- A Ñ
Land : G- (Ap) trivial on That,p )
⇒ G- 7(Ñq ) cannulas with Dakgp

TilÑip) .

⇒ ≤ ✗ Tick .pl HE,p)



FixcÑT¥ᵈm manifold 2 * CÑ . p)
freely properly discontinues on Kors

'

←

¥P- Kor xpEydie
-

lens space
!


