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Abstract

This is a joint work with Ronny Hadani under the supervision of Prof. Joseph Bernstein.

Let A € SL(2,Z) be the “Arnold’s cat map” (or any hyperbolic element):
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The element A acts ergodically on the two dimensional torus T.

In the lecture we will introduce the Berry-Hannay model of quantum mechanics on the
torus. In this model one replace the torus T by a Hilbert space H and the element A by a
unitary operator:

UA):H—H

One of the central questions of ”Quantum Chaos Theory”, in this model, is whether the
operator U(A) is “quantum ergodic” ?

The Kurlberg-Rudnick conjecture describes the behavior of matrix coeflicients attached to
eigenvectors of a group of hidden symmetries of U(A4) .

In the lecture we will formulate and discuss our proof of the Kurlberg-Rudnick conjecture.
We will explain methods coming from representation theory and the geometric theory of
exponential sums.



