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JSPS-KOSEF IDAQP-WEEK (February 6-9, 2006)

Organizers: Nobuaki Obata (Chair, Tohoku University), Fumio Hiai (Tohoku University), Song Liang (Tohoku University), Un Cig Ji (Chunkguk National
University)

PROGRAM (version 2006.2.1)

February 6 (Mon)
11:00-11:50  Hiroaki Yoshida (Ochanomizu University)
An interpolation between pure convolutions
14:00-14:50 Fumio Hiai (Tohoku University)
Free entropy and free entropy dimension (tentative)
15:30-16:30  Milan Mosonyi (Budapest University of Technology and Economics)
Colloquium Lecture: Covariant channels and additivity questions
February 7 (Tue)
10:00-10:50 Marek Bozejko (Wroclaw University)
Gaussian processes in non—commutative probability and applications to harmonic analysis and operator spaces
11:00-11:50  Akihito Hora (Okayama University)
Informal introduction to ergodic methods in representations of the infinite symmetric group
14:00-14:50 Seung Jun Chang (Dankook University)
Generalized Feynman integrals and related topics
15:00-15:50 Song Liang (Tohoku University)
Gradients of diffusion semigroups on Euclidean spaces
February 8 (Wed)
10:00-10:50 Un Cig Ji (Chungbuk National University)
Quantum white noise and quantum martingale
11:00-11:50  Yoshihito Shimada (Kyushu University)
On irreducibility of the energy representation of the gauge group
14:00-14:50 Jaeseong Heo (Chungnam National University)
Group von Neumann algebras and transitive algebra question
February 9 (Thu)
10:00-10:50 Kun Sik Ryu (Hannam University)
Dobrakov's integral over paths I
11:00-11:50 Nobuaki Obata (Tohoku University)
Unitarity questions in white noise theory
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Lectures: Classical and Free Levy—Meixner Laws and Connections with Wishart Matrices
By: Professor Marek Bozejko (University of Wroclaw)

Schedule:

February 13 (Mon) 13:30 — 15:30

February 14 (Tue) 13:30 — 15:30

February 15 (Wed) 13:30 — 15:30 at 711 Seminar Room

Abstract

The characterization of the classical Levy—Meixner processes (Gaussian, Poisson, Gamma,
Pascal(negative binomial) and pure Meixner type corresponding to the law 1/cosh), were
obtained by J. Wesolowski [1] and later by W. Bryc and J. Wesolowski [2]. The main results are
Lukacs theorem on characterization of Gamma law and Laha——Lukacs theorem, which gives
the characterization of classical Levy—Meixner laws [3]. The similar result was obtained by M.
Bozejko and W. Bryc [4] in 2005. The free Meixner laws as above in classical probability were
obtained by M. Anshelevich [5] and by M. Bozejko, M. Leinert and R. Speicher [6]. See also
recent papers of N. Obata, PhD Thesis of L Wojakowski and recent works of A. Krystek and L.
Wojakowski.

They arise as the distributions of orthogonal polynomials with constant—coefficient recursions.
We show that these are the laws of the pairs of random variables which have linear
regressions and quadratic conditional variances when conditioned with respect to their sum.
We also describe free L¥'evy processes with quadratic conditional variances and to prove a
convere implication related to asymptotic freenes of random Wishart matrices ——— results of
M. Capitaine and M. Casalis [7]. Connections to the classical papers of Olkin and Rubin [8] and
G.Letac and H. Massam [9], related to characterization of Wishart distributions also will be
done.

[1] J. Wesolowski: Characterizations of some processes by properties of conditional moments,
Demonstratio Math. 22 (1989), 537—-556.

[2] W. Bryc and J. Wesolowski: Conditional moments of $q$—Meixner processes. Probab.
Theory Related Fields 131 (2005), 415—441.

[3] R. G. Laha and E. Lukacs: On a problem connected with quadratic regression, Biometrika
47 (1960), 335——343.

[4] M. Bozejko and W. Bryc: to appear in J. Funct. Anal. now at arXiv.

[5] M. Anshelevich: Free martingale polynomials, J. Funct. Anal. 201 (2003), 228——261.

[6] M. Bozejko, M. Leinert and R. Speicher: Convolution and limit theorems for conditionally
free random variables, Pacific J. Math. 175 (1996), 357——388.

[7] M. Capitaine and M. Casalis: Asymptotic freeness by generalized moments for Gaussian
and Wishart matrices. Application to beta random matrices, Indiana Univ. Math. J. 53 (2004),
397—431.

[8] I. Olkin and H. Rubin: A characterization of the Wishart distribution, Ann. Math. Statist. 33
(1962) 1272—1280.

[9] G. Letac and H. Massam: Quadratic and inverse regressions for Wishart distributions, Ann.
Statist. 26 (1998), 573—-595.
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June 24 (Thu) 8F Small Lecture Hall
AM Free discussion on reserach projects
PM Lectures and Discussion

- 13:30-14:30 Un Cig Ji (Chungbuk National University)
Quantum Girsanov theorem
- 14:40-15:30 Song Liang (Tsukuba University)
One massive particle in a Brownian wave field
- 15:40-16:30 Takahiro Hasebe (Kyoto University)
Unification of free, Boolean, monotone and anti-monotone independences via three
states

June 25 (Fri) 3F Small Lecture Hall
AM Free discussion on research projects
PM Lectures and Discussion

- 13:30-14:30 Jaeseong Heo (Hanyang University)
KSGNS construction and Radon—Nikodym theorem associated with ?—completely
positive maps
- 14:40-15:30 Kimiaki Saito (Meijo University)
Exotic Laplacians and higher order derivatives of white noise
- 15:40-16:30 Taku Matsui (Kyushu University)
Factorization lemmas of Hasting and area law of quantum spin chains
» 16:40-17:10 Nobuaki Obata (Tohoku University)
One—mode interacting Fock spaces and random walks



