

              LTCC Proposed Course
Title: Introduction to Random Matrix Theory
Basic Details:

· Core Audience: 2nd/3rdyr: pure/app.
· Course Format: extended
Course Description:
· Keywords: Random Matrix Theory; Orthogonal Polynomials; Riemann-Hilbert method; central limit theorem; universality; zeta-function; quantum chaos.
The course will aim to provide an introduction to the main ideas of random matrix theory, and give a survey of the key methods and results. The course will conclude with a brief overview of applications. The emphasis throughout the course will be on the concept of universality, both as an object of study, and the foundation for the applications of RMT.
· Syllabus: 

1. Introduction to RMT: Gaussian and circular ensembles, correlation functions and orthogonal polynomials.
2. Universality of correlation functions: connection to symmetric spaces

3. Universality: some exact results
4. Survey of applications: quantum chaos, number theory, financial mathematics, wireless communications
· Recommended reading: 
· M. L. Mehta, Random Matrices,  3rd ed., Academic Press, 2004.
· P. Forrester, Log-gases and random matrices (unpublished, http://www.ms.unimelb.edu.au/~matpjf/matpjf.html)

· J. Verbaarschot, Lecture notes on RMT (unpublished, http://tonic.physics.sunysb.edu/~verbaarschot/lecture/)
· Y. V. Fyodorov, Introduction to the Random Matrix Theory: Gaussian Unitary Ensemble and Beyond (unpublished, http://arxiv.org/abs/math-ph/0412017)
· L.Pastur, M.Shcherbina, arXiv:0705.1050v1.
· Additional Optional reading:
· A. M. Tulino, S. Verdu, Random Matrix Theory and Wireless Communications
· Now Publishers Inc, 2004.

· P. Deift, Orthogonal Polynomials and Random Matrices: A Riemann-Hilbert Approach, AMS 2000.
Format:
· No of discussion/problem sheets: 2-3
· Electronic lecture notes
· Proposed timing: Spring 2011
Lecturer Details:
· Lecturer: I. Smolyarenko
· Lecturer home institution: Brunel University
