Goa, Various Possible Titles

» Invariant Measures for Higher Rank Actions
» Quantitative (Multiple Unipotent) Recurrence and Additional
Invariance

» Transportation of Positive Entropy



General Setup for the Talk

Throughout X = G/I', A < G is a diagonalisable subgroup of

higher rank (dim(A) > 1), u is an A-invariant and ergodic measure
on X.

Stupid example (Rank one factors):
X =X1 xXoand A= A; X Ay with dmA; =dimA, =1

Assume our space is never of this form, e.g.
by assuming that I is irreducible.

We also assume throughout that h,(a) > 0 for some a € A.
Better examples will follow . ..



Previous results

by Katok=:K, Spatzier, Kalinin, Einsiedler=:E.

The first satisfying result (only assuming positive entropy) was

Theorem (L:=Lindenstrauss)

X = SLy(R) x SLo(R) /T, A =full diagonal subgroup
= u = mx=Haar measure on X.



Previous results

by K, Spatzier, Kalinin, E.

Theorem (L)
X = SLy(R)*/T, A =full diagonal subgroup => ;1 = my.

Theorem (E,K,L)
X = SL3(R)/SL3(Z), A =full diagonal subgroup = p = mx.



Previous results

Theorem (L)
X = SLy(R)k/T, A =full diagonal subgroup = j1 = mx.

Theorem (E,K,L)
X = SL3(R)/SL3(Z), A =full diagonal subgroup = 1 = mx.

Theorem (E,L)

G semisimple, A =full diagonal subgroup in some almost direct
factor = all entropy is explained by rank one factors or unipotent
invariance.

Theorem (E,L)
X = X1 x Xp, A1 =2 Ay, A the diagonal in A1 X Ay and 1 is a
Jjoining =  is algebraic.



New results (E,L, 2015-2016)

To summarise previous results either assumed that A is maximal
(at least in some sense) or that u is special.



New results (E,L, 2015-2016)

From now on we always assume that I is an arithmetic and
irreducible lattice, and as before that u has positive entropy for
some element of the action.

Theorem (E,L)
X = SLy(R)K/T, A =rank two subgroup =—>
» X is compact and p is algebraic, or

> all of the entropy of i is explained by unipotent invariance.



New results (E,L, 2015-2016)

Theorem (E,L)
X = SLr(R)K/T, A =rank two subgroup =—>
» X is compact and p is algebraic, or

> all of the entropy of i is explained by unipotent invariance.

Theorem (E,L)

X = SL3(R)?/T, A= Ay x Ay for two rank one subgroups
A1, A < SL3(R) -

> u is algebraic, or
> all entropy is explained by unipotent invariance, or

> u is supported on a closed orbit of a smaller subgroup and
some nontrivial element of A acts trivially on this orbit.
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