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In this talk we review the latest results on local limit theorems for various ensembles
of random matrices, including Wigner matrices, sample covariance matrices, the Ginibre –
Girko matrices, and their products.
Significant progress in this area was made literally in the last decade, largely due to the
work of a group of authors led by Yau H.-T. and Erdös L., see the papers [5] – [8]. The
main problem is the study of the behavior of the Stieltjes transform of the empirical spectral
distribution (ESD) of Hermitian random matrices of large order on the complex plane near
the real axis when the distance to the real axis is inversely proportional to order n of matrix
up to a logarithmic factor. Estimates of the closeness of the Stieltjes transform of the ESD
of random matrix to the Stieltjes transform of the corresponding limit distribution (the
semicircle law in the case of Wigner matrices, the Marchenko – Pastur distribution law in
the case of sample matrices) are of order (nv)−1 logβ n, where v is the distance to the real
axis in the complex plane, β is some quantity that depends on n, but grows no faster than
log log n. Such estimates make it possible to obtain an information about the local behavior
of the spectrum of a random matrix, that is, about the distribution of eigenvalues in a small
neighborhood of a fixed point, to find the limiting distribution for so-called spacings, i.e.
distances between neighborhood eigenvalues, to estimate the closeness of eigenvalues to the
corresponding quantiles of the limiting distribution (the rigidity of the spectrum) etc. In the
work of the author jointly with F. Götze, A. Naumov, and D. Timushev, the main emphasis
is on developing methods that allow us to obtain estimates of the order O((nv)−l logβ n)
under the minimal moment assumptions and with the optimal order β. Corresponding
results are given in the papers [1] – [4].
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