Invertible Polynomial Ensembles
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Applications of averages over polynomial ensembles:

N
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o Elementary Particle Physics - Fermions with finite non-zero temperature.

o Non-Hermitian RMT: Statistics of eigenvectors (Fyodorov, et al 2017).

Invertibility conditions: Assume the functions ¢;(x) = ¢@(a;,x) are analytic for
real parameters ay,...,ay. For a family {m};_, of monic polynomials:

mi(a) = /dx x* o(a,x), k=0,1,... (1)
I
In addition, we assume that Eq. (1) is invertible, i.e. we write
zk:/ ds F(s,2) T(s), k=0,1,.... )
I/

where /" is a certain contour in the complex plane and F: I’ x C — C is analytic.



Averages of characteristic polynomials

The correlation kernel of a polynomial ensemble can be obtained via

Kn(x,y) = ! Res (E [DN(X)}> where  Dy(z) = ﬁ(z Xn)
N\X, Y )= X —y 7=y P DN(Z) ’ N - 11 n
denotes the characteristic polynomial associated with xy, ..., xy.

For any invertible polynomial ensemble:

E, lnﬁﬁzl Diy(2m)

T = depends only on M and L as well as
IT/—1 Dn(y1)

the quadrupel (¢(a,x),!,F(s,z),I") .

Eq. (3) allows simple large N analysis of averages of characteristic polynomials.
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