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Determinantal martingales and noncolliding diffusion processes.

11:00–11:50 Sergio Andraus (Univ. Tokyo)
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Abstracts
Sergio Andraus: We examine the extension of Dyson’s Brownian motion and the Wishart-Laguerre

processes to real positive values of the parame ter beta. These can be formulated as systems of Brow-

nian motions and Bessel processes which repel mutually through a logarit hmic potential; we refer to

these systems as interacting Brownian motions and interacting Bessel processes. At the same time ,

one may use Dunkl operators to define analogs of multidimensional Brownian motion, known as Dunkl

processes. The symmetric component of these processes is equivalent to interacting Brownian motions

for the Dunkl processes of type A, and to the in teracting Bessel processes for the Dunkl processes of

type B. Using analytical and numerical techniques, we investigate the form of these systems’ time-scaled

particle distributions in the steady state. We show that they correspond to the eigenvalu e distribution

of the beta-Hermite and beta-Laguerre ensembles of random matrices for arbitrary rapidly-decreasing

initial d istributions, and we give estimates of their relaxation time. Additionally, we prove that in the

freezing limit (when beta t ends to infinity), the particle distribution of both systems becomes a sum

of delta functions located at the zeroes of the H ermite and Laguerre polynomials for the interacting

Brownian motion and Bessel processes, respectively. An important part of our analysis is focused on

Dunkl’s intertwining operators. These operators are constructed to map regular partial derivativ es into

Dunkl operators, but their explicit general form is unknown. We obtain our results by deriving previously

unknown ex pressions for the intertwining operators of type A and B.

[1] SA, M. Katori, S. Miyashita, J. Phys. A 45 395201 (2012) [2] SA, M. Katori, S. Miyashita,

arXiv:1309.2733



Hatem Najar: We study Lifshitz tails for continuous Laplacian in a continuous site percolation

situation. By this we mean that we delete a random set Γω from Rd and consider the Dirichlet or

Neumann Laplacian on D = Rd \ Γω. We prove that the integrated density of states exhibits Lifshitz

behavior at the bottom of the spectrum when we consider Dirichlet boundary conditions, while when we

consider Neumann boundary conditions , it is bounded from below by a van Hove behavior. The Lifshitz

tails are proven independently of the percolation probability, whereas for the van Hove case we need some

assumption on the volume of the sets taken out as well as on the percolation probability. It is a joint

work with W. Kirsch (FernUni Hagen).



Tomi Ohtsuki: The history of topological insulators (TI) dates back to early 1980’s when the quan-

tum Hall effect was discovered. Recent discoveries of two dimensional quantum spin Hall states and three

dimensional TIs have inspired extensive research for these novel materials. In the impurity free systems

where the translational invariance exists, the topological insulator is characterized by the non-zero topo-

logical numbers, which are defined via integral over Brillouin zone. This definition becomes meaningless

once the translational invariance is broken due to disorder. In this case, we usually use edge/surface states

to characterize TIs. Here we study the bulk properties of the disordered three dimensional topological

insulators numerically, and show how to distinguish TI from ordinary insulators by investigating bulk

states. We first calculate bulk conductance from which we draw the phase diagram for disordered TI. We

then show that the density of states exhibits novel scaling behavior along the phase boundary of different

TI phases, which is related to the renormalization of the Dirac electron velocity.
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LOCALIZATION FOR MULTI-PARTICLE CONTINUOUS

ANDERSON HAMILTONIANS

ABEL KLEIN

UNIVERSITY OF CALIFORNIA, IRVINE

We present an extension of the bootstrap multiscale analysis to multi-particle
continuous Anderson Hamiltonians, obtaining Anderson localization with finite
multiplicity of eigenvalues, a strong form of dynamical localization, and decay of
eigenfunction correlations. (Joint work with Son Nguyen.)
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