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Contents
The goal of this seminar is to study /N random variables (A,..., Ax) on the real line with the
distribution
N
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for any Borel-measurable A C RY. Here, 8 > 0 is a constant, V: R — R is a nice function and
Zn, g is a normalization constant. The random variables (A, ..., Ax) with the joint density (1) are
called B-ensemble. If 5 =1 and 8 = 2 and V is quadratic, then the eigenvalues of the Gaussian
orthogonal and Gaussian unitary ensemble, respectively, have this joint density. These are the most
important examples of Hermitian random matrices.

In the seminar, we will first establish this connection as well as a connection to tridiagonal
random matrices. Then we will show that the empirical measure 3; S°N | 8, has a deterministic limit
for N — oo and study its large deviations. That is, how likely it is for large NV that the empirical
limit differs substantially from its limit. We will also answer the analogous large deviation question
for the maximum of A, ..., Ay. Depending on the number of participants, we will afterwards study
the scaling limit of the Gaussian unitary ensemble in the bulk or the relation between [-ensembles
and Dyson-Brownian motion.

From the point of view of physics, the density (1) describes the statistics of a gas of N particle
on the real line that are subject to a logarithmic interaction and a potential V.

Preliminary meeting

e Tuesday, January 27, 2026, 5:00 pm, room 2.040, Endenicher Allee 60

e If you are interested but missed the preliminary meeting then write an email to Johannes Alt
as soon as possible. The topics will be distributed in the first half of February. After that,
potentially remaining slots can still be filled.

Prerequisites
Measure theory and measure-theoretic probability theory. For some talks, some knowledge in

complex analysis might be helpful. If we cover the part about Dyson-Brownian motion then these
talks will require some basic knowledge in stochastic analysis.



Literature

The seminar will mostly follow the monograph [AGZ10], in particular, Sections 2.6 and 4.5.1.
For some talks, we will also use the lecture notes [Kem?22]. Alternative monographs are [Forl0]
and [PS11].

The book [Forl0] can be accessed digitally via the webpage of the Bonn University library at
https://www.ulb.uni-bonn.de/en. The monographs [AGZ10], and [For10] can be found in the
library.
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