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The talk is concerned with random matrices M,, = ﬁ(%‘k)v where
are i.i.d. complex random variables such that

E{zjr} =0, Ef{lzpl’} =1, E{a}} = s (1)

Here and everywhere below E denotes an expectation. In the particular case
if the entries z;; are complex or real Gaussian this ensemble is known as
Complex or Real Ginibre Ensemble respectively. The parameter x plays a
role of a “reality measure”. Indeed, on the one hand x = 0 in the complex
case. On the other hand x = 1 in the real case.

We consider the correlation functions of the characteristic polynomials
(correlation functions for short) of these matrices

fm(zla"'azm) = E{ Hdet (Mn - Zj) (Mn 7’2’3)* }

Despite these functions are not local, the knowledge of their asymptotic behavi-
or can shed light on the asymptotic behavior of eigenvalues in the local regime.
Moreover, the correlation functions are of independent interest.

The main result is the asymptotic behavior of the correlation functions
given by the next theorem

Teopema 1. Let an ensemble of real random matrices M, be defined
by (1). Let the first 2m moments of the common distribution of entries of

M, be finite and z; = 2o + &, GG €C,j=1,...,m. Let also zy and k
n
satisfy at least one of two following conditions

1. |k| <1 and |20| < 1;
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2. |kl =1 and |20] <1, 2o ¢ R.

Then the m'™ correlation function of the characteristic polynomials satisfies
the asymptotic relation

d(k,ka) det(K(C (CJ7 Ck));’?k:l
A (TP

where Cy, -, is some constant, which does not depend on the common distri-
bution of entries and on (i, ..., Cm; ks = E{|z11|*} — |E{2?,}2 — 2,

I _m2-m fm/(zl7"'7zm)
im n —_—
n— o0 fi(z1) - f1(zm)

= Cm,zoe

(s, a) = —mlog{[1 — |r|=f[2 = |xf* (1 - |=0]*)*}
m2 — m(
2
Ke(z,w) = ¢~ /2= wl? /245

2
+ 1-— |Zo|2) K4,

and AN(C1, ..., Cm) is a Vandermonde determinant of (1, ..., Cm.

ITPO KOPEJIAIINHI ®YVHKIIII XAPAKTEPUCTUYHNX
ITOJITHOMIB BUITAJKOBUX MATPUIIH 3
HESAJIE2KHUMUW EJIEMEHTAMMNM: IHTEPIIOJIAIIIA MI2K
KOMIIJIEKCHUM I JIMCHUM BUIIA K AMU

V' 0donosidi 6yde posessanymo wopeasuitini GYHKULL TaPaKMePUCNUWHUL MO~
HOMIB BUNAJKOBUT MAMPUUD 3 HESANEAHCHUMU KOMNACKCHUMY esemenmanmts. Mu
docaidunu me, AKX ACUMNMOMUYHA NOBEJTHKA KOPEAAUITHUL GYHKUIT 3aNEHCUMD
610 dpYy2020 MOMEHMY CNIABHO20 3AKOHY PO3NOJIAY UMOSIPHOCMED OAA MATPU-
YHUT ENeMEHMIB, NPU UbOMY OPY2uUll MOMEHM MOHCHA MPAKMYBAMU AK CE020
pody «mipy diticnocmis eaemenmis. Mu nokasicemo, wo KoOpeaauiuni GyHKULi
8edymnb cebe MaKUM HCE YUHOM, AK T Y 6UNAOKY KOMNAEKCHO20 aHCambA0 2 u-
HIOPA, 3 MOUHICTNIO 00 MHOICHUKA, ULO 3AAEHCUMD AUWE 610 0PY2020 MOMEHMA
ma abcoatommoz0 “emeepmoz0 MOMERMA CNIALHO20 PO3NO0JIAY TMmosipHocmed
MAMPUMHUL CAEMEHMIE.
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