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The purpose of today's talk is to discuss a dynamical system [semigroup] which
encodes the dynamics arising from the automorphism group of a first order
structure.
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The purpose of today's talk is to discuss a dynamical system [semigroup] which
encodes the dynamics arising from the automorphism group of a first order
structure.
Outline of the talk:

@ Additional background/motivation

@ A new semigroups of types [over arb. theories]

@ A new convolution product [over arb. theories]

@ Idempotents and the classification of subgroups of automorphism group
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Notation + Preliminaries

Remarks:
@ T will always be a complete first order theory.
@ G(x) is an (-definable group w.r.t. T.
Q@ U,M = T; U will be a monster model; M a small elementary submodel.
@ Stable and NIP are properties of first order theories; they are combinatorial
dividing lines.
@ Stable theories are very tame (e.g., Abelian or definable in (C; +, x,0,1)).
@ NIP theories are relatively tame (e.g., definable in (R; +, x,0, 1) or p-adics).
@ All stable theories are NIP.
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Historical background

@ Stable group theory (1970s-1980s)

@ ideas from algebraic groups over algebraically closed fields
@ connected components, stabilizers, generics...
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Historical background

@ Stable group theory (1970s-1980s)

@ ideas from algebraic groups over algebraically closed fields
@ connected components, stabilizers, generics...

@ Advances beyond stable group theory
@ O-minimal groups, Pillay conjectures, NIP groups
@ invariant measures, fsg types, G, G, ..

© Newelski's insight

@ Connections between topological dynamics and model theory of groups.
@ Ellis semigroup, Newelski conjecture (Chernikov-Simon), WAP /tame flows

@ Convolution dynamics over definable groups

@ Randomized variants of above connection
@ (good) idempotent measures <> (good) type-definable subgroups
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Naive observations

Dynamical systems arise naturally in the model theory.
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Naive observations

Dynamical systems arise naturally in the model theory.

@ Suppose that M is a first order structure and G(x) is a definable group.
Then G(M) acts on Sg(M) via

g-p={elg™" %) o(x) € p},
where Sg(M) :={p € S5x(M) : pF G(x)}.
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Naive observations

Dynamical systems arise naturally in the model theory.

@ Suppose that M is a first order structure and G(x) is a definable group.
Then G(M) acts on Sg(M) via

g-p={plg ! x):(x) € p},

where Sg(M) :={p € S5x(M) : pF G(x)}.
@ Suppose that M is any first order structure.
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Naive observations

Dynamical systems arise naturally in the model theory.

@ Suppose that M is a first order structure and G(x) is a definable group.
Then G(M) acts on Sg(M) via

g-p={plg ! x):(x) € p},

where Sg(M) :={p € S5x(M) : pF G(x)}.
@ Suppose that M is any first order structure. Then Aut(M) acts on S.(M) via

o-p={p(x,0(b)) : ¢(x, b) € p}.
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Technical difficulties

But studying these actions in general is a little bit naive.
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Technical difficulties

But studying these actions in general is a little bit naive.

@ Arbitrary dynamical systems are hard; [Compact, Hausdorff, totally
disconnected, but usually not Polish].
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Technical difficulties

But studying these actions in general is a little bit naive.
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@ In practice, these systems usually don’t have enough points, unless one is
working in the stable setting.
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Technical difficulties

But studying these actions in general is a little bit naive.

@ Arbitrary dynamical systems are hard; [Compact, Hausdorff, totally
disconnected, but usually not Polish].

@ In practice, these systems usually don’t have enough points, unless one is
working in the stable setting.

© As a model theorist, | would prefer to use model theoretic machinery to study
these systems.

@ We care less about any fixed model M. | am most interested in invariants
which only depending on T. Parametrized by M is also OK.
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Technical difficulties

But studying these actions in general is a little bit naive.

@ Arbitrary dynamical systems are hard; [Compact, Hausdorff, totally
disconnected, but usually not Polish].

@ In practice, these systems usually don’t have enough points, unless one is
working in the stable setting.

© As a model theorist, | would prefer to use model theoretic machinery to study
these systems.

@ We care less about any fixed model M. | am most interested in invariants
which only depending on T. Parametrized by M is also OK.

Solution: Encode a variant of the system into a model theoretic semigroup [a
semigroup of types|; Use model theory to study the semigroup.
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Not enough points; a practical solution

One often runs into (pathological) problems when working over small models.
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Not enough points; a practical solution

One often runs into (pathological) problems when working over small models.

Solution: Replace S,(M) with S&(U, M).

Alternatively: S'(U, M) = {tp(a/U) : a € M*} C S, (U).
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Not enough points; a practical solution

One often runs into (pathological) problems when working over small models.
Solution: Replace S,(M) with S&(U, M).
Alternatively: S'(U, M) = {tp(a/U) : a € M*} C S, (U).

Slogan: The space S(U/, M) contains enough points; it's the completion.
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Not enough points; a practical solution

One often runs into (pathological) problems when working over small models.
Solution: Replace S,(M) with S&(U, M).
Alternatively: S'(U, M) = {tp(a/U) : a € M*} C S, (U).

Slogan: The space S(U/, M) contains enough points; it's the completion.

Also, does not depend on choice of U.
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Newelski product

Definable group setting: The group G(M) acts naturally on SE(¢, M) in a
similar way.
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Newelski product

Definable group setting: The group G(M) acts naturally on SE(¢, M) in a
similar way. This action can be encoded naturally in a semigroup of types.

We define an operation * : S£(U, M) x SE(U, M) — Sk, M) via
O(x,c)ep*xq < O(x-y,c)Ep®q
< kE#0(a-b,c)

where b = g|mc and a E plmep.-
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Newelski product

Definable group setting: The group G(M) acts naturally on SE(¢, M) in a
similar way. This action can be encoded naturally in a semigroup of types.

We define an operation * : S£(U, M) x SE(U, M) — Sk, M) via

O(x,c)ep*xq < O(x-y,c)Ep®q
< kE#0(a-b,c)
where b = g|mc and a E plmep.-

Newelski: The Ellis semigroup of the action of G(M) on SE(U, M) is isomorphic
to (SE(U, M), %).

Take away: The dynamical system can be encoded in a type space semigroup
with a natural model theoretic product.

Kyle Gannon (BICMR) Random dynamics August 5, 2025 8/27



Automorphism problem (7)

Automorphism group setting: A priori, it is unclear how to encode the action of
Aut(M) into a type space semigroup; For example, just consider Aut(M) acting
on 5,(M), how does one identify an automorphism with a type?
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Automorphism problem (7)

Automorphism group setting: A priori, it is unclear how to encode the action of
Aut(M) into a type space semigroup; For example, just consider Aut(M) acting
on S,(M), how does one identify an automorphism with a type? Again our space
is still too small.

In the definable group setting, there is an obvious encoding from G(M) into
SkU, M) via
g — tp(g/U).

Solution: We should really be looking at a larger space.
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Automorphism problem (7)

Automorphism group setting: A priori, it is unclear how to encode the action of
Aut(M) into a type space semigroup; For example, just consider Aut(M) acting
on S,(M), how does one identify an automorphism with a type? Again our space
is still too small.

In the definable group setting, there is an obvious encoding from G(M) into
SkU, M) via
g — tp(g/U).

Solution: We should really be looking at a larger space.

@ Replace x with an infinite tuple corresponding to an enumeration of our
model M. Then one could identify o with the type tp(o(m)/M).

@ Still need to work in the global finitely satisfiable* setting so that we can
construct an analogue of the Newelski product.
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Automorphism version of Newelski product

Let m = my, my, ... be an enumeration of M. We let X be a tuple of variables
which is the same order type as m.
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Automorphism version of Newelski product

Let m = my, my, ... be an enumeration of M. We let X be a tuple of variables
which is the same order type as m.

Let Sm(U) := {q € Sz(UU) : g D tp(m/0)}.
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Automorphism version of Newelski product

Let m = my, my, ... be an enumeration of M. We let X be a tuple of variables
which is the same order type as m.

Let Sm(U) := {q € Sz(UU) : g D tp(m/0)}.
Let S&(U, M) := {q € S#(U) : q is finitely satisfiable in M}.
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Automorphism version of Newelski product

Let m = my, my, ... be an enumeration of M. We let X be a tuple of variables
which is the same order type as m.

Let Sm(U) := {q € Sz(UU) : g D tp(m/0)}.
Let S&(U, M) := {q € S#(U) : q is finitely satisfiable in M}.

Let g € S&(U, M). Then suppose that U < U’ and & |= q. Then there exists an
automorphism ¢ € Aut(U’) such that o(m) = a.
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Automorphism version of Newelski product

Let m = my, my, ... be an enumeration of M. We let X be a tuple of variables
which is the same order type as m.

Let Sm(U) := {q € Sz(UU) : g D tp(m/0)}.
Let S&(U, M) := {q € S#(U) : q is finitely satisfiable in M}.

Let g € S&(U, M). Then suppose that U < U’ and & |= q. Then there exists an
automorphism ¢ € Aut(U’) such that o(m) = a.

We can now define the analogue product.
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A product for types

Let p,q € S&(U, M). Then

pxq:=(0-p)lu

where & |= q, o(m) = @, and p is the unique M-invariant extension of p to
Sz(U').
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where & |= q, o(m) = @, and p is the unique M-invariant extension of p to
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A product for types

Let p,q € S&(U, M). Then
pxq:=(0-p)lu

where & |= q, o(m) = @, and p is the unique M-invariant extension of p to
Sz(U'). Alternatively;

0(x,b) € (p*q) < 0O(x,07 (b)) € p.

One has to check that this definition does not depend on the choice of & or o.

Notice that since p is M-invariant, actually whether or not 6(x, o (b)) € p just
depends on the type of 0~1(b) over M. Since U is saturated, the type of o~1(b)
over M is realized in U.
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A product for types

Let p,q € S&(U, M). Then
pxq:=(0-p)lu

where & |= q, o(m) = @, and p is the unique M-invariant extension of p to
Sz(U'). Alternatively;

0(x,b) € (p*q) < 0O(x,07 (b)) € p.

One has to check that this definition does not depend on the choice of & or o.

Notice that since p is M-invariant, actually whether or not 6(x, o (b)) € p just
depends on the type of 0~1(b) over M. Since U is saturated, the type of o~1(b)
over M is realized in U.

Hence,

0(x,b) € (pxq) < 0(x,€) €p
where ba = &m.
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An important map (twisting)

Fix a tuple b = by, ..., b, from U. Then we have a map h; : S5(U) — Sy(M) via

hs(q) = tp(cy, .., ca/ M)

where is & = g, then ba = m.
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An important map (twisting)

Fix a tuple b = by, ..., b, from U. Then we have a map h; : S5(U) — Sy(M) via

hg(q) = tp(ct, .., cn/ M)
where is & = g, then ba = m.

Exercise: _
Automorphism group: 0(x,b) € (p*q) < 0(X,7) € (px ® hz(q)y).
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An important map (twisting)

Fix a tuple b = by, ..., b, from U. Then we have a map h; : S5(U) — Sy(M) via

hg(q) = tp(ct, .., cn/ M)
where is & = g, then ba = m.

Exercise: _
Automorphism group: 0(x,b) € (p*q) < 0(X,7) € (px ® hz(q)y).

Notice the similarity;

Definable group: 6(x,b) € (p* q) < 6(x-y,b) € (px ® q,).
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An important map (twisting)

Fix a tuple b = by, ..., b, from U. Then we have a map h; : S5(U) — Sy(M) via

hs(q) = tp(cy, .., ca/ M)

where is & = g, then ba = m.

Exercise: _
Automorphism group: 0(x,b) € (p*q) < 0(X,7) € (px ® hz(q)y).

Notice the similarity;

Definable group: 6(x,b) € (p* q) < 6(x-y,b) € (px ® q,).

Take Away: (S%(U/, M), %) is the* appropriate semigroup of types in the
automorphism group context.
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Convolution for random automorphisms
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Classical setting

Suppose that G is a locally compact group.
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Classical setting

Suppose that G is a locally compact group. Then we can extend the underlying

multiplication on G to the space of (regular Borel) probability measures on G,
which we will denote as P(G).
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Classical setting
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multiplication on G to the space of (regular Borel) probability measures on G,
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convolution.
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Classical setting

Suppose that G is a locally compact group. Then we can extend the underlying
multiplication on G to the space of (regular Borel) probability measures on G,
which we will denote as P(G). This multiplication on measures is called
convolution.

If u,v € P(G), then the convolution product of i and v, denoted p * v, is the
unique element of P(G) such that for any bounded continuous function
f:G—R,

[ feadsn) = [ [ fxyydutodnn.

Kyle Gannon (BICMR) Random dynamics August 5, 2025 14 /27



Classical setting

Suppose that G is a locally compact group. Then we can extend the underlying
multiplication on G to the space of (regular Borel) probability measures on G,
which we will denote as P(G). This multiplication on measures is called
convolution.

If u,v € P(G), then the convolution product of i and v, denoted p * v, is the
unique element of P(G) such that for any bounded continuous function
f:G—R,

[ feadsn) = [ [ fxyydutodnn.

Keep in mind: This operation naturally extends the product.
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Examples

Qo |fa,b€ G, then 8, % 0p = O,p.
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Qo |fa,b€ G, then 8, % 0p = O,p.
Q Ifay,...;an b1,....b;m € G and 1, ..., 1, 51, ..., 5m € R>g, such that

Zign ri = ngmsj = 1'

Zr,-éa,. * ZSj(Sbj = ZZ r;sjda,.bj.

i<n j<m i<nj<m
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Qo |fa,b€ G, then 8, % 0p = O,p.
Q Ifay,...;an b1,....b;m € G and 1, ..., 1, 51, ..., 5m € R>g, such that

Zign ri = ngmsj = 1'

Zr,-éa,. * ZSj(Sbj = ZZ r;sjda,.bj.

i<n j<m i<nj<m

@ If Lis the Lesbegue measure restricted to the interval [—1,1], then
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A space of Keisler Measure

Much of our work is in the context of the following spaces:

Definition
Let (x; m) be the partial type over M which states “tp(m/0) = tp(m’/0)". Then

M (U, M) = { € Mu(U, M) : u([r(%; M)]) = 1, u is M-invariant}.

ME (U, M) = { € MaU, M) : p([x(X; M)]) =1, is f.s. in M}.
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A space of Keisler Measure

Much of our work is in the context of the following spaces:

Definition
Let (x; m) be the partial type over M which states “tp(m/0) = tp(m’/0)". Then

M (U, M) = { € Mu(U, M) : u([r(%; M)]) = 1, u is M-invariant}.

ME (U, M) = { € MaU, M) : p([x(X; M)]) =1, is f.s. in M}.

By f.s. in M, we mean that if u(p(x,c)) > 0, then there exists some d € M* such
that U | ¢(d, ¢).

By M-invariant, we mean that if a, b € U* and a =y, b, then

p(p(x, a)) = p(e(x; b)).
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A space of Keisler Measure

Much of our work is in the context of the following spaces:

Definition
Let (x; m) be the partial type over M which states “tp(m/0) = tp(m’/0)". Then

M (U, M) = { € Mu(U, M) : u([r(%; M)]) = 1, u is M-invariant}.

ME (U, M) = { € MaU, M) : p([x(X; M)]) =1, is f.s. in M}.

By f.s. in M, we mean that if u(p(x,c)) > 0, then there exists some d € M* such
that U | ¢(d, ¢).

By M-invariant, we mean that if a, b € U* and a =y, b, then

p(p(x, a)) = p(e(x; b)).

When T is NIP, these spaces admit a convolution operation.
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Twisted Morley product

Suppose that T is NIP (for measurability purposes).
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Twisted Morley product

Suppose that T is NIP (for measurability purposes). Recall that for a tuple
b= by,..., b, from U we have a map h : Sz(U) — Sy(M) via
hl_)(p) = tp(C]_, ceey Cn/M)

where is & |= p, then ba = ¢m.
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Twisted Morley product

Suppose that T is NIP (for measurability purposes). Recall that for a tuple
b= by,..., b, from U we have a map h : Sz(U) — Sy(M) via

hl_)(p) = tp(C17 ceey Cn/M)
where is & |= p, then ba = ¢m.

Then for p,v € MV (U, M), we define the convolution product as follows:
(1% ) (@55 e Xy b1 e b)) = / (Ff o hy) dv
SEU,M)

- / Fed (hs), (v)
Sy(M)

= (1@ ()« ()P (Xis -+ Xiys Y1505 Yn))-
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Convolution in automorphism setting

Theorem (G., Hoffmann, Krupiriski (2025))
Suppose that T is NIP
Q If p,v € ML WU, M), then pux v € ME (U, M) for t € {inf, fs}.
@ Definable convolution extends the product on types, i.e. If p,q € S2V(U, M),
then 6puq = 0p * dq.
© The convolution operation is left continuous, i.e. for any u € M (U, M),
the map — x p : MU, M) — IM2V(U, M) is continuous.
@ The definable convolution operation is associative on fs.

@ A variant of the Ellis semigroup isomorphism theorem occurs but for strongly
finitely satisfiable measures.

-
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Convolution in automorphism setting

Theorem (G., Hoffmann, Krupiriski (2025))
Suppose that T is NIP
Q If p,v € ML WU, M), then pux v € ME (U, M) for t € {inf, fs}.
@ Definable convolution extends the product on types, i.e. If p,q € S2V(U, M),
then 6puq = 0p * dq.

© The convolution operation is left continuous, i.e. for any u € M (U, M),
the map — x p : MU, M) — IM2V(U, M) is continuous.

@ The definable convolution operation is associative on fs.

@ A variant of the Ellis semigroup isomorphism theorem occurs but for strongly
finitely satisfiable measures.

-

Open question: Is the convolution product associative on 9V (24, M)?
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This new convolution product encodes the standard convolution operation.

Theorem (G., Hoffmann, Krupinski (2025))

Suppose that T is an NIP structure and G be a ()-definable group. If M = T we
let Ms = (M, S,-) be the expansion of M by a new sort S with a regular action -
of G(M) on S and no other structure. Then there exists a type-definable set 7¢
such that _ _

(gnl;rt;l(us’ MS)? *) = (mtlgv(u7 M)7 *)

As consequence, (counter)examples from the definable group setting transfer the
to automorphism group setting.
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An application

Classifying subgroups of the Automorphism group
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Relatively definable subgroups

A relatively type-definable subgroup of Aut(l{) is one which can be described by
our language in a closed way.
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our language in a closed way.

A subgroup H of Aut(lf) is called relatively m-type definable (over M) if there
exists an M-type definable set p(X, y) such that
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Examples:
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Relatively definable subgroups

A relatively type-definable subgroup of Aut(l{) is one which can be described by
our language in a closed way.

A subgroup H of Aut(lf) is called relatively m-type definable (over M) if there
exists an M-type definable set p(X, y) such that

H={oceAut(): U | p(c(m),m)}.
Examples:

Q If m(x, m) :=tp(x/0) = tp(m/0), then H = Aut(U//M).
Q If n(x,m) =\, csmxi = mi, then H={o: 0|y = idu}.

icm
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Relatively definable subgroups

A relatively type-definable subgroup of Aut(l{) is one which can be described by
our language in a closed way.

A subgroup H of Aut(lf) is called relatively m-type definable (over M) if there
exists an M-type definable set p(X, y) such that

H={oceAutd) : U = p(c(m), m)}.
Examples:
Q If m(x, m) :=tp(x/0) = tp(m/0), then H = Aut(U//M).
Q If n(x,m) := A\, csXx = mj then H= {0 : 0|y = idu}.
What else?
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ldempotent measures

Let p € MV(U, M). We say that  is idempotent if %y = pu.
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ldempotent measures

Let p € MV(U, M). We say that  is idempotent if %y = pu.
We let stab(u) := {0 € Aut(U) : u(o(X,01(b)) = u(v(X, b))}.
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ldempotent measures

Let p € MV(U, M). We say that  is idempotent if %y = pu.
We let stab(u) := {0 € Aut(U) : u(o(X,01(b)) = u(v(X, b))}.
Proposition (G., Hoffmann, Krupinski (2025))

Suppose that p € MV(U, M) and p is definable. Then stab(u) is a relatively
m-type definable subgroup of Aut(l/) (over M).
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ldempotent measures

Let p € MV(U, M). We say that  is idempotent if %y = pu.
We let stab(u) := {o € Aut(U) : u(o(X,01(b)) = u(e(X, b))}.
Proposition (G., Hoffmann, Krupinski (2025))

Suppose that p € MV(U, M) and p is definable. Then stab(u) is a relatively
m-type definable subgroup of Aut(l/) (over M).

Consequence: If T is stable, then all measures are definable and so any
M-invariant idempotent Keisler measure implies the existence of a relatively
m-type definable subgroup of Aut(l/).
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Example I: An idempotent

Consider the structure M = (Q x N; <, E); the blow up of (Q, <), i.e., every
element of the reals is replaced by infinitely many points with no additional
structure.
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Example I: An idempotent

Consider the structure M = (Q x N; <, E); the blow up of (Q, <), i.e., every
element of the reals is replaced by infinitely many points with no additional
structure.

Enumerate M with m = my, my, m3,... For each i < w consider the type
pi(x;) € S)i('?"(u, M) where m;Ex; € p; and p; - x # ¢ for any ¢ € U. Consider the

type given by
p= ® pi(xi)
ieN

Then p € S™(U, M), p is idempotent and generically stable.
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Example I: An idempotent

Consider the structure M = (Q x N; <, E); the blow up of (Q, <), i.e., every
element of the reals is replaced by infinitely many points with no additional
structure.

Enumerate M with m = my, my, m3,... For each i < w consider the type
pi(x;) € S)i('?"(u, M) where m;Ex; € p; and p; - x # ¢ for any ¢ € U. Consider the

type given by
p= ® pi(xi)
ieN

Then p € S™V(U, M), p is idempotent and generically stable. What is stab(p)?

stab(p) = {a eAut(d) U = /\ m,-Ea(m,-)} .

iEw
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Example Il: An idempotent

Let T be the theory of the random graph. Let m be an enumeration of M. Let
®(x) be a formula without parameters. Then there is a unique measure p in
OV (U, M) which satisfies the following: For any finite sets of parameters

Bi, ..., By, possibly pairwise indistinct, and for any e: N x |J_; B; — {0,1} we
have that

1 <<D(>‘() AWA Rs(ivb)(x’.,b)> — { @ = &(m),

i—1 beB; otherwise,

The measure p is idempotent and definable, but not generically stable.
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Example Il: An idempotent

Let T be the theory of the random graph. Let m be an enumeration of M. Let
®(x) be a formula without parameters. Then there is a unique measure p in
OV (U, M) which satisfies the following: For any finite sets of parameters

Bi, ..., By, possibly pairwise indistinct, and for any e: N x |J_; B; — {0,1} we
have that

1 <<D(>‘() AWA Rs(ivb)(x’.,b)> — { @ = &(m),

i—1 beB; otherwise,
The measure p is idempotent and definable, but not generically stable. What is

stab(u)?
stab(p) = Aut(U/M).
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Results in stable theories

In the stable case, idempotent measures completely classify relatively
type-definable subgroups of the automorphism group.
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Results in stable theories

In the stable case, idempotent measures completely classify relatively
type-definable subgroups of the automorphism group.

Theorem (G., Hoffmann, Krupinski (2025))

Suppose that T is stable and . € I (U, M). Then the following are equivalent.

Q@ . is idempotent.

@ stab(u) is a relatively m-type definable subgroup of Aut(U) and i is the
unique Keisler measure such that u([p(x, m)]) = 1 and p is stab(u)-invariant,
where p(x, m) is the relative type-definable definition for stab(p).

This gives a one-to-one correspondence between idempotent Keisler measures in
MM (U, M) and relatively m-type definable subgroup of Aut(U) (over M).
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Results in stable theories

In the stable case, idempotent measures completely classify relatively
type-definable subgroups of the automorphism group.

Theorem (G., Hoffmann, Krupinski (2025))

Suppose that T is stable and . € I (U, M). Then the following are equivalent.

Q@ . is idempotent.

@ stab(u) is a relatively m-type definable subgroup of Aut(U) and i is the
unique Keisler measure such that u([p(x, m)]) = 1 and p is stab(u)-invariant,
where p(x, m) is the relative type-definable definition for stab(p).

This gives a one-to-one correspondence between idempotent Keisler measures in
MM (U, M) and relatively m-type definable subgroup of Aut(U) (over M).

Remark: Similar theorem from the definable group setting; G is a stable group,
then idempotent Keisler measures <> type-definable subgroups.
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Results in stable theories

In the stable case, idempotent measures completely classify relatively
type-definable subgroups of the automorphism group.

Theorem (G., Hoffmann, Krupinski (2025))

Suppose that T is stable and . € I (U, M). Then the following are equivalent.

Q@ . is idempotent.

@ stab(u) is a relatively m-type definable subgroup of Aut(U) and i is the
unique Keisler measure such that u([p(x, m)]) = 1 and p is stab(u)-invariant,
where p(x, m) is the relative type-definable definition for stab(p).

This gives a one-to-one correspondence between idempotent Keisler measures in
MM (U, M) and relatively m-type definable subgroup of Aut(U) (over M).

Remark: Similar theorem from the definable group setting; G is a stable group,
then idempotent Keisler measures <> type-definable subgroups.

The proof relies on an automorphism variant of Newelski's variant of Hrushovski's
group chunk theorem. To do this, we needed to develop some stable group theory
for relatively type-definable subgroups of Aut(i/).
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Conjecture (CGK + GHK)

It seems plausible that a variant of this theorem is true outside of the stable
setting.
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It seems plausible that a variant of this theorem is true outside of the stable
setting.

Let T be an arbitrary theory. Suppose that u € 92V(/, M) and p is fim and
idempotent. Then p([stab(u)]) = 1 where

[stab(1)] = {tp(c(m)) : o € stab(u)) C Aut(U)}.
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idempotent. Then p([stab(u)]) = 1 where
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The above is known to hold in a variety of situations, but open in general.
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Conjecture (CGK + GHK)

It seems plausible that a variant of this theorem is true outside of the stable
setting.

Let T be an arbitrary theory. Suppose that u € 92V(/, M) and p is fim and
idempotent. Then p([stab(u)]) = 1 where

[stab(1)] = {tp(c(m)) : o € stab(u)) C Aut(U)}.

The above is known to hold in a variety of situations, but open in general.

Conjecture (CGK + GHK)

Suppose that T is an arbitrary theory. There there is a one-to-one correspondence
between fim measures and fim relatively m-type definable subgroups of Aut(i/)
(over M) via p — stab(p).
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Thank you

Thank you!
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