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Discrete geometric analysis of the scaling limit and its applications
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We studied the random walks on groups and the geometry of random graphs having the
ir origins in statistical physics. Those are related to the central theme of this project. In particular,
we focused on the imﬁortant example in the three-dimensional solvable Lie groups and its discrete subgrou
s, and showed that the harmonic measure associated with the random walk drastically changes its measure-t
eoretic property according to the step distribution. We also studied the related problems arising from thi

s subject.
Furthermore, we estimated the isoperimetric constant which has an important role in the geometry of the gr

aphs for locally free product of random graphs.



€Y)

Lie

Lie

Poisson

&)

®

€Y)

@

®

Lie



(DMontpellier Jeremie Brieussel
Sol
Lie
Kaimanovich 90
Lebesgue
SL(2,R)

Bourgain (2012)

Kaimanovich-Le

Prince(2011) SL(2,R)
(
smooth Lebesgue
)
SL(2, R)

Sol

(Gadre, 2014))

Bernoul Ii convolutions

Paris 5 Camille Male (CNRS)

(Cheeger )

Bernoulli

@

residually

finite

®

Kazhdan

2

1. Jeremie Brieussel, RyoKichi Tanaka,

Discrete random walks on the group Sol,
arXiv:1306.6180[math.PR] 26 Jun 2013. to

appear in Israel Journal of Mathematics.

2. Ryokichi Tanaka: Hydrodynamic limit

for weakly asymmetric simple exclusion
processes in crystal lattices,
Communications in Mathematical Physics,
315, 603-641 (2012)

DOI 10.1007/s00220-012-1574-0



16

1. Ryokichi Tanaka:“ Random walks on

solvable Lie groups and their harmonic
measures” , Seminaire Analyse et Geometrie,
2014 2 11 , Universite Paris

Diderot 7, Paris,

2. Ryokichi Tanaka:“ Discrete random walks

on the group Sol” , Seminaire de Theorie
Ergodique, 2014 2 3 , Universite

de Rennes 1,

3. Ryokichi Tanaka:“ Discrete random walks

on the group Sol” , Random walks on groups,
2014 1 27-31 , Institute Henri

Poincare,

4. :“ Harmonic measures for a
solvable group” ,
2013 10 11

5. :“ Discrete random walks on
the group Sol” ,
2013 10 8

6. Ryokichi Tanaka:“ Discrete random walks

on the group Sol” , Dirichlet Forms and
Applications, German-Japanese Meeting on
Stochastic Analysis, 2013 9 9-13 ,

University of Leipzig,

7. Ryokichi Tanaka:“ Random walks on

groups of exponential volume growth” , The
2nd workshop on Universality and Scaling

Limits in Probability and Statistical

Mechanics, 2013 8 5-9 , Hokkaido
University
8 - “ " I

, 2013 7 19

9. Ryokichi Tanaka:* Large deviations for

random walks on nilpotent groups” ,

Analysis Seminar, 2013 3 7 )

University of Ottawa,

10. Ryokichi Tanaka:“ The triviality of

the boundary for nilpotent groups’ )
Rigidity School, Tokyo 2012/2013, 2013

1 7-10 , The University of Tokyo
11. Ryokichi Tanaka:* A local ergodic
theorem for an infinite tower of

coverings” , New developments in complex
dynamical systems, 2012 12 1,
Mathematical

Research Institute for

Sciences
law of

12. Ryokichi Tanaka:“ A global

large number on nilpotent groups” ,
Séminaire Gaston Darboux, 2012 11 23

, Institute de Mathematiques et de
Modélisation de Montpellier, Université

Montpellier 2, science et techniques,

13. Ryokichi Tanaka:“ Hydrodynamic limit

for weakly asymmetric simple exclusion
processes in lattices” ,
Oberseminar ANALYSIS-PROBABILITY, 2012

11 13 ,

Mathematik

crystal

Max-Planck-Institute fir
in den Naturwissenschaften,
Leipzig,

Tanaka:“ A local

14. Ryokichi ergodic

theorem and its application to crystal
lattices” , workshop, Random Media )
2012 9 3-7 , WPI-AIMR,



15. Ryokichi Tanaka:“ A local ergodic

theorem for an infinite tower of
coverings” , workshop, Discrete Geometric
Analysis, 2012 8  27-31 , Research

Institute for Mathematical Sciences,

16. Ryokichi Tanaka:“ Large deviation for

a random walk on a group of polynomial
growth” , 11* workshop on Stochastic
Analysis on Large Scale Interacting
Systems, 2012 7 5-6 ,

@
TANAKA Ryokichi

80629759

@

®




