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In this lecture we review developments in random matrix 
theory with an emphasis on progress over the past two 
decades. The guiding principle is Wigner's universality 
thesis, which asserts that the spectral statistics of highly 
correlated systems resemble those of classical random 
matrix ensembles. Anderson's localization--delocalization 
transition for the tight-binding model extends this vision to 
non-mean-field models. The main results covered in this 
lecture include the resolution of the Wigner--Dyson--Meh-
ta conjecture; the Sarnak--Miller--Novikoff--Sabelli conjec-
ture on Ramanujan graphs; and delocalization and uni-
versality for band matrices and block Anderson models in 
all dimensions. 
We begin by reviewing the three-step strategy for estab-
lishing universality in mean-field random matrices, and the 
obstacles to extending this strategy to non-mean-field en-
sembles. 
We then outline a new method based on the loop hierar-
chy and its tree approximation, which yields quantum dif-
fusion. 
Finally, we explain how quantum diffusion modifies the 
three-step strategy and leads to proofs of universality for 
non-mean-field models
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