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Abstract of the mini-course on

Haar expectations of ratios of random

characteristic polynomials

Alan Huckleberry

Saturday June 8, 2013, 2:30pm–5:30pm

The main theorem which will be presented in the talk gives explicit formulas for
Haar ensemble averages of ratios of products of random characteristic polyno-
mials of the classical groups K = UN , ON and USPN . The details of the proof,
which are presented in [CFZ] and [HPZ], are somewhat involved; therefore we
will focus on the conceptual structure of the proof and the necessary background.
In particular we will construct an appropriate (infinite dimensional) represen-
tation space of the Lie algebra k where the representation of its Howe partner
g, which is a Lie superalgebra, is of fundamental importance. The key to com-
puting the integrals is the realization that they are numerical parts of certain
holomorphic superfunctions χ which can be interpreted as characters of repre-
sentations of covering spaces of certain domains of the complex Lie supergroup
associated to g. The explicit description of the integrals is facilitated by show-
ing that the functions χ are the unique holomorphic superfunctions which have
certain properties which naturally arise from the construction. The most impor-
tant of these properties is that they are annihilated by certain Laplace-Casimir
differential operators. For the final description it is of paramount importance
to know these differential operators in explicit form; this requires adapting a
major part of [B] to our situation.
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Abstract of the mini-course on

Symmetry classes of disordered fermions

Alan Huckleberry

Monday June 17, 2013, 9:30am–12:45pm

Building on Dyson’s fundamental 1962 article known in random matrix the-
ory as the threefold way, in [HHZ] we classify disordered fermion systems with
quadratic Hamiltonians by their unitary and anti-unitary symmetries. This
classification had been visualized by Altland and Zirnbauer while dealing with
concrete physical phenomena such as noninteracting quasiparticles in disordered
metals and superconductors ([AZ, ASZ]). It gives an exact description of the
irreducible components of such a system in terms of classical compact Rieman-
nian symmetric spaces. There are ten different series of these symmetric spaces
and consquently one refers to this as the tenfold way. Since this classification is
the starting point for recent considerations in, e.g., condensed matter physics,
we felt that it might be useful to revisit the subject at this time. In the talk
we will set up the basic models and, modulo technical calculations, attempt to
give the complete proof of the classification.
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