


RLGNGWA¥fgeGye} the conjugacy class GG=3high
- '

thEG} is infinite
(jointwith ALEC DIAZ-ARIAS andDANIEL DRIMBE) i.e .

G is ice
.

G - countable discrete group Examples a) Fn, n 22; i* Pz , 1%22, 43123 .

l% = {3 : G→ a / -213cg,13*3 ← Hilbertspace . f) lamplighter group , ↳ = Unc.afn
-

SEG
.

e) wreath products A SHIBH , [it :B]--N
→left regular rep . U : G → UCLZG)) given by d) PSLn%) , n22

Ng B) ch) = 3cg
-'h)
, g. he G , 3 EEG e) uniform lattices r- sp(n, D, nzz where

Spin,D= fA C- Mm CIH)/ AFA --J} where F-(Ion?,)
"÷÷÷÷÷÷÷÷÷÷÷:÷÷÷:÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷ . .

.

→ z : L@I → ① normal slate (Else) -fade, Sey)
• faithful Tsetse) = o ⇒ a =o

MAtNTHEME0F#Y

→ How much information does L remembers ofG?
• Aracial Way)⇒Eyn) f n,ye LCG) .

→ ICG) is a finite von Neumann algebra
→ Is it possible -to identify a comprehensive list of

↳ *

=/ ⇐ use=/) .

Canonical properties of G thatare completely
THM(Murray- vonNeumann

'43) recognizable from LCGI ?
LTG) is a II

, factor (ZCLCGD=D iff
.

→ can G be completely remembered kg L ?



Meisels : wmf. lattices with n#m ⇒I #LCH)
.

I
. (folk) If G andH infinite abelian then

4 LYE) #LCAXr) (Voiculescu '
96;

ItA abelian infsube
L e- LCH) E LED) ¥ Lcr, xre ) (Ge

'
98)

2. (Connes
'

76) If G andH are amenable ice . ftp. infinite
then L =LCH) E nUMzn#OER 5. Second assertion holds if Fn is replaced

concrete examples : by any non- elem . hyperbolicgroup (Ozawa 03)
L(K STL) EL(TGS2)EL(Too) USING POPA DEFORMATION#GIDITY THEORY

3. (Dykema '93) tf Gi and He . are infinite 6. LEG, *

÷¥¥÷÷: ÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷÷÷÷..
group invariants : torsion , rank, gen .

Isd
.

c) Gi, Hj admitinfante normedamenable subs oops
(Ioana '12)

SOME RESULTS:
- 7

. if LUE) e-LCH) then all infinite
1. (Murray - von Neumann 't3) L(HII)#Ll#¥ amenable subgroup B SH we have that

2. (McDuff '6917 a continuum of non -isomorphic normalizer N#CB) .

is - amenable as well

group factors . (Ozawa - Popa 07)
3. (cowling -Haagerup '89) G -Spin,D, HcSplm,§



MAI'0R0PELEMS 2
. Similarly, G is CEsupersized if

]

(Murray - von Neuman 43) whenever H is an arbitrary group and

LEn) =L(Fm) ⇒ n=m ? § : C:(G) → CECH) is an arbitrary *-
(comes '

80)
- isomorphism then there exist

L(PSL,⑦HELCPSLmao) ⇒ n=m ? as I : G →H group Isom ,

n,mZ3
' ' Z : G → IT multiplicative

character
,

c) WELCH) unitary

Wt_sunrDitxAsuPMRokthate9rr@7.l
.
Agroup G is

called WEsupersized ifit 06g) = gcgswvgcgjw tgEG .

satisfies the following rigidity statement: mycondition c) above is optimal.
whenever H is an arbitrarygroup and (Phillips '

87) proved that there are

0 : ICG) → LCH) is an arbitrary *- isomorphism uncouthly many uniforms WELCH) that

:÷÷÷÷÷÷÷:÷i÷ ÷÷÷÷÷÷÷¥÷÷
.

I(Ug ) = Mlg l W Varg ,W* HgEG .

→ Major open problem in the field; no suck

Here { Ug Ig EG}
"

=L@) and{Vh1heh} Ly) examples are known to this day .

are the canonical uniforms .

• In this situation LCG) completely remembers G!?!
<
I



Examples of W
*
andet

- supersized groups G= (K* K) *gxpgfkx K) lg=?%f
(Ioana - Popa - Vas 'lo) general#Module DLB) ={Cf, f) / FEB} CKxK .

←diag .group
. B c K ← ice

,
bienal

, property CT)groups they (c, '16) G is W
*and E-supersized7- infinite amenable

'

Kaldormedgroup w→ firstexample of E-supersizedgroup; other's
\ BngBj

'
kN f g E KIB of CEreconstructible groups : Bieberback groups

consider the generalized Bernoulli action (Knuby -Raum - Thiel-While %), 2-stop nilpotentgroups
r LKK nu Zz

"3)
=D Zz given by (Eckhart- Raum '18), free nilpotent Comlandig)

;

KIB

÷:*÷÷÷÷:÷m÷÷÷÷÷÷÷:÷÷÷÷÷÷÷:÷..Ttm (IPV10) : G is WA- supoouged.
-

NEW RESULTS :(C-(Diaz-Arias) - Drimbe
'

20)
was landmark result; introduction of analysis clasmi-directproducts with nonamenable core .

--

of comnrulbplecatou ; height techniques . K - ice
,
torsion free , bienactproperty group

@ - Ioana 46 ) andgarrotedfreeproducts Examples :* torsion free , hyperbolic, propel group leg .

→ B E K ← beexactgroup
Huniform lattice I Spin, i) nzz )

I ice
,
amenable a torsion free

, prop CT) group that is hyperbolic
QN
"
(B) : fg c-K /EB :gBj'sB)so} = B

rel to any family of amenable subgroups .

K
. (constructions engeometric group theory by

AgeKand t A Ef g Bg
'
nB the centralizer CIA)=L (AshramAsma - Minasyan - Osm

'06)



let Ki's Ka
,
Ks
, . .

.

,
kn copies of K, n Zz see groups

- constructed iteratively

Kal
'

ke by conjugation gigCh) -ghg
- l

, go. K, he ki
from class To using amalgams and tenneatenseous

K ndk
,
* Kz 't . . . * kn by free productautomorphism gyri) G =?, xzGz ,

Gi C- To
,
AEGi ice amenable

ab ab QN' CA) -- A
Sg = gig *Soft - - - *Jg §jggg Iii) G . kqfk.tlyear-tatty, y : A →K monomorphesm
consider the samedirect product keJo

,
Ask ice amenable

G = (K, *Ka * . . . .
* kn ) Xg K ES QN CAHA ; CA : Angyettgtfagttgek

THAI : Any group GES as W*andC*
-supercard factors set f =fG, Gig or {K}

→ .IS/--t5e;frstresseduallyfnete examples amalgamatedsubgroups set : a = {A}m÷÷÷÷÷÷:÷÷÷i÷÷÷ii÷÷::÷i÷:¥÷÷÷÷. ....IIMI : Anygroup GE To is W*-supersized
- Iii

) G = Kay , y: A→ K mmomrplnsm
→ first established a product rigidity result for Leaad ke Ter , Kei Aek ice amenable

groups similar CC- deSantiago- Sinclair
'
15) QN LAKA; Ae ACK) or AnB-- I FB EACH

LCG
, xGx. . - xGn )=L(H) ⇒ tt-tfxHzx.e.xHnandapcaseisf@kfCG1VfCGz7.a@f-a Ua 03A}
amplifications L@it =L#i) .

ii) FCGI -- FCK)
,
a@I = ACK? UH} .

→ n-2 this was already done ; new proof -

~

uns use Cipro) to conclude .

J = ¥ Ti ← tree groups



Examples : let T Esp Cnn H2 uniform lathe ii)(C- (Daz -Anas)
'

19) when (CFG)) Q Auto:(G))
B
, GD C Tinf. cyclic B ngCj's 1, B ngDj't, * .. is a normal subgroup .

K÷ ⇐ SBT) x CK Sgt) and - ans sont (C:(Gl) = A÷¥g,
q : GG SBC) x SBC) →⇐ SBD )×C%§D) isom core for any G e SUT we have that

(GG SBT) x# SBT)) *y C- I s Outcc:@D= char CG)- Out (G)
.

$74 SBHxfkzsp.tl/*q)fzffksrsT)xKzsBTDETSo#DEASBEHN#Ej :( BC)xkzs§)

THI Any group GE¥, Ti is W*andC*
. supersized .

G = K *
y ,

K = Kixkz C- To
,
ASK

QN's
"

CA) --A⇐÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷.i÷:÷÷÷:÷÷÷÷:÷÷.II eomauuky non - amen vN algebra
such that I = adeal }

agg classification techniques - Houdager 082
TAI let G ice such that LG) does nothave prop Amo- Voces lo) t (Ioana - Peterson - Popa '05) we get

GAMMA of Murray- von Neumann . TFA:
that ie DICK)) n 't E M⑤ LCR)

"

fast on a corner)

⇒(Phillips '

87) wf.mn#-a*9gff. is uncountable But let's cheat and assume that



I D@Ck)) E M④ LCK) LCH l For sack h, .bz F B
, EfB St

.

let kek and Uk = Zarek Vh-Dva dxpgis-h.org, h, he Rg, hi
'
⇒ hah,

-'
c-C+, Bp)

from
- -

¥+7¥*vh=A# = Em@LWD RD www.wakCBCTCBD) = 1 Ciao)①
Za%¥¥c there is an unique he Hsueh that Ut -G. Uh

z@k€ uh = 8CukXh-D ELCK) Wh )
OPEN PROBLEMS

To@kvh-D to ⇒ Ven = ELCK) th ) C-L CK) -
e-
-

re

④ { heft / Vh e LK) } E H-subgroup! Findexamples ofproperty (T) groups Gsackthat

¥:÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷÷÷÷÷÷::..to subgroup ; etc . . -(there will be dragons . . . )
II Ugcg, Ut Ug ' = Ugg,Agt = Ut tgek

'

Cg Vdcycg, at Voigt, = Ut
¥ Fourierexpansive in LCH)

Zam eg Matvei) Vox hdg-5-ZNU-vh.DK
3Gt Vhf #o ⇐ { %gDhday's Igt -

B} is fine
I

Oggi = h org, h
- '

fg e Bo Ef B o



CI

- d O

Cr ER ) SBK ) -= ICHI
T T

19×14 ki - hyp tpropel


