
 

Def A tracial Na M is

existentially closed led if
whenever MEN any quantifier free
formula Clx y any 9 EM
we have

int Cla b inf Ula c

bem CEN

lemme M is e c iff wherever
MEN then there is No Mn
restricting to the diagonal embedding
MG M

Facts
Ec trucial Nas exist
If M is a trucial nNa there is an



I I nN
ee trucial Na N 2M
If M is sep can take N sep

Ec trucial Nas are 11 factors

Extra properties McDuff all autos

approx inner

Def Call a trucial Na embeddable
if it embeds in R ie Titta
model of The R1

Prof R is an e c embeddable factor

PII REM SRU

ImbeddableU

may not
be the

diagonal
embedding

Fact any embedding ol R R



y bedding ol R R

is unitarily conjugate to the diagonal
embedding ie F 4EUR s t

u OG at X HER A

Digression KenleyGung H NAR
is s t

any two embeddings are unity

conj then NER

Atkinson Elayavalli If N is emb
and any two embeddings NaN
are unit conj then NER

AE G If N is emb andany two
embeddings NaN are conj by
an auto then NER Model theory I



M

Def A trucial una is locally universal

if for any N N as M

CEP R is locally universal
M

lemme An e c trucial Nan is

locally universal

Pl Given any N want Nam

NENEMIMM
M Gc M is e e

Cod CEP R is an e c factor

PI G Know R is an e c emb facto

CEP everything is emb



e yl ng is e

Rec R loc Univ CEP A

Bachatgfames c
constants

from C

Play finite fol conditions ofthe
form Eldar satisfiable

E

g f

Extend each other's play
At the end built a separable trial
r Na called the compiled algebra

Said a property Pol tracial rNas
is enforceable if F player 11 hes

a strategy that forces the compiled
algebra to have

property P



gebm I I ty 1

Last time being a 11 factor is enforceable

Prof Being e c is enforceable

Pt Enough to show given any qt
UG yl constants c and rational r 0

either the compiled structure hes no

extension with infy4kg r or

else there are c s t Ecc c la r

Player f opens the game with

Po
If there is a trucial n Na satisfying

Po and infy Ucc g er thenthere are
constants c sit por ecc

char

is a condition and F plays it

Otherwise everymodel ol po thinks
infylece yl ar and so the compiled



y s y r the compiled
structure thinks that as well B

Def A separable trucial rNats
enforceable if the property of being
EM is an enforceable property

Q Is there an enforceable 11 factor

Examples
The randan graph is the enforceable

graph
The enforceable field of char p is

IFT



Note It T is V7 and has JER then
M is enforceable iff it is e c and

embeds in all other e c models e atomic

Tha there is no enforceable
group

Pf If G is the enforceable group then
b embeds in every e c group

By a theorem ol Macintyre every
f s subgroup of G has solvable
word problem
But every e c group has a f g
subgroup w unsolv word problemYBy

example there is an en f Banach space
Gurarij Banach space



Tha R is the enforceable embeddable
factor

PI Model theory reason If P B
a UVF axtanetrable property
HE VUn I and there is

Existential

a locally universal object with property
P then P is enforceable

Us D hyperfinite
Player t opens with p

satisfiable

in some emb M

Since Mar p is satisfied in R
I can respond with approximate
p u Lei are matrix units and Cn is



close to some lin comb ol eij's
Being hyperfinite is enf

But being a 11 factor is en f
Use R is the unique sep hyperhnite
Il factor Murray von Neumann B

CI TFA E
CEP
R is the ent 11 factor
Being embeddable is enforceable

Pt A
obvious

By there is an e c factor

that is embeddable This is e c factor

is locally universal so CEP is true D



Fact If o is a sentence thenthere
is a unique GEIR sit org is

enforceable

If ro or forevery universal o then
being embeddable would be enforceable
F universal o s t rotor and
Fro is enforceable ie ont can

enforce the compiled algebra M to

satisfy om ok so MXR

OpenQuestion Does the enforceable 11

factor E St

I 1

Yes Ne
I t ol CEP



E vs R Improvement
of Ca

Es every e.cl factor

RG every
11 factor

RERER Atkinson every emb

E EEE Ra Ra hes

E EEE a lift Un R R

that induce RG RM
Atkinson proved that characterizes
R amongst emb factors

G E has that property

FELLA for
any ctbl infinite ICC

amenable group



Is being E a group Na an
enforceable property


