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vicious BM

Py (t|x) = survival probab. of all N-particles

0 1
= Px(t|z) = SAPx(t|x) — 00 x L(x ¢ Wy)Py(t|z)

drift term v € Wy

a — 0 (tropicalization) +
combinatorial limit ‘softening’ with a parameter a > 0

geometric lifting

a a.r a.rv a,rv N 1 —( x a a,rv
— P (tl) = —AP (tlz) + v - VP (t|x) — ;e (r=)le pLr(t|x)

(diffusion term)  (drift term)  (killing term)




a a.r a.rv a.l — —( x a a,rv
— P (tl) = —AP (tlz) + v - VP (t|x) — Ze (r=)le pLr(t|x)
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(diffusion term)  (drift term) (killing term)

N—-1

1
)

coefficient of — (killing term) =
a
J=1

= Toda-lattice potential




Schrodinger J7 2=

ih%w(t, T) = {—h—ﬁ— + V(:c)} U(t, )

2m Ox?

WL RE S (backward Kolmogorov equation)
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T vy )b <= Killing term




Hamiltonian of GL(N, R)-quantum Toda lattice

N—-1
€ 'BJ+1 x.}
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Hy =

bolr—t

eigenfunction problem

N (m/a) = M), (@/a)

N
: : 1
with eigenvalue =3 Z v
j=1

under the condition

lim e_y'w/a‘@b( (x/a) = H (v —vy), x,veWy

a—0

1<j<k<N

has a unique solution

?,Z)I(,N)(:c /a) class-one Whittaker function



The class-one Whittaker function has Givental’s integral representation:

W@ = [ e (F0@)
Tn(T)

Here the integral is performed over the space Ty (x) of all real lower triangular arrays with
size N, T = (Tj;,1 <k <j<N), with Ty =a4,1<k <N, and

k=1

J=l1 j=1 k=1

A. Givental: Stationary phase integrals, quantum Toda lattices, flag manifolds and
the mirror conjecture, In: Topics in Singular Theory, AMS Trans. Ser. 2, vol. 180,
pp.103-115, AMS, Rhode Island (1997)
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tlim PY(tle) = ci(N,v,a)e”V TN (g /a)
fe,veWy,v£0 HRAEASIOFITFDOZHER
Py (tle) ~ (N a)t VNI (@ a)

ast — o0, ifvr =20

hd

O’Connell process = ‘softened version’ of vicious walker model
(with the killing term of Toda-lattice potential)

conditoned that all NV particle survive forever

N. O’Connell: Directed polymers and the quantum Toda lattice,
Ann. Probab. 40, 437-458 (2012).

M. Katori: O’Connell’s process as a vicious Brownian motion,
Phys. Rev. E 84, 061144 (2011).

M. Katori: Survival probability of mutually killing Brownian motion
and the O’Connell process, J. Stat. Phys. 147, 206-223 (2012). 9




6. Ginibre 1T RBIEL
2R cEmEDEHSITRIRE

o Nx N DOx/LI— MaEDOAT Y AT & 5174 (Gaussian Unitary Ensemble: GUE)
(AT E D=8 FERAEL (; e R, 1< j < N)

p(x;0) = Ve Xim /2 I ==

1<j<k<N

o Nx N DOFE (BHDHWIIHHZE) 1TH/MED T D 2T & L3741 (Ginibre 77 232 7L)
S AEOMERE LR (2, e C,1 < j < N)

p(z;0) = §ribree i [=l*/207 |

1<j<k<N

2720, 2P =22 = (R2)? +(S2)? (BFLELTH23H) .
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JLFPr C a2 IR R D = RV X —HENA A ORGR & L CEAI N T & L75R .
FOADOFBE (FEr 21 BEEH) 1%, 2 (diverse) 72322 I 2L — FTHDIZHNTHH

o 1THIAUEEE (7 =/ A k) OFEMROME~DIGH -
machine learning technologies
Kulesza, A., Taskar, B.: Determinantal point processes for machine learning.
Foundations Trends Mach. Learn. 5, 123-286 (2012)

FriZ, i EoJMir) RO Td 5 Ginibre FuEftX, T TIXWAWARBEICICH SN TWND

e Ginibre-Voronoi tessellation on the plane (FFHEH®M % 2If5zE)

G Le Caert, G. Le, Ho, J. 5.: The Voronoi tessellation generated from eigenvalues of complex
random matrices.
J. Phys. A: Math. Gen. 23, 3279-3295 (1990)

Goldman, A.: The Palm measure and the Voronoi tessellation for the Ginibre process.
Ann. Appl. Probab. 20, 90-128 (2010)

e applications to cellular network modeling
Miyoshi, N., Shirai, T.: A cellular network model with Ginibre configured base stations.
Adv. Appl. Probab. 46, 832-845 (2014)

ERERDEL T OE~DICH L EZEZ HNDD TIERWTEAS D )
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Figure 2: On the left, points are sampled randomly; on the right, repulsion between points
leads to the selection of a diverse set of locations.

Figure 3: On the left, the output of a human pose detector is noisy and uncertain; on the
right, applying diversity as a filter leads to a clean, separated set of predictions.

Kulesza, A., Taskar, B.: Determinantal point processes for machine learning.
Foundations Trends Mach. Learn. 5, 123-286 (2012)
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{a) (b}

Figure 1. (a) Cells from the epidermal epithelium of the cucumber (after Lewis 1928).
(b) Voronoi tessellation generated from a complex Gaussian random matrix.

Ginibre => | €= Poisson

Figure 3. (a) Random matrix Voronoi froth, N =400, o =1, (b} Random VYoronoi froth,
N =400 points distributed according to a Poisson process in a cirele of radius 20.

G Le Caert, G. Le, Ho, J. S.: The Voronoi tessellation generated from eigenvalues of complex
random matrices. 14
J. Phys. A: Math. Gen. 23, 3279-3295 (1990)
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A Lecture Note entitled

‘Bessel Process, Schramm-Loewner Evolution,

and the Dyson Model’
will be published as

SpringerBriefs in Mathematical Physics

EFUINCER BRIETS (N METHEMATICAL PHESHS

John Editor

in Mathematical
* Physics

. SpringerBriefs

soon !
(about 150 pages)

SpringerBriefs in Mathematical Physics showcase, in a compact format,
topics of current relevance in the field of mathematical physics. Published
titles will encompass all areas of theoretical and mathematical physics. This
series is intended for mathematicians, physicists, and other scientists, as
well as doctoral students in related areas.

Editorial Board

Nathanaél Berestycki (University of Cambridge, UK)

Mihalis Dafermos (University of Cambridge, UK / Princeton University, US)
Tohru Eguchi (Rikkyo University, Japan)

Atsuo Kuniba (University of Tokyo, Japan)

Matilde Marcolli (CALTECH, US)

Bruno Nachtergaele (UC Davis, US)
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Bessel Process, Schramm-Loewner Evolution, and the Dyson Model | Makoto Katori | Springer

&) springer | B B

+++ Save now: 50% off Books in Medicine and eBooks in Mathematics +++

» Mathematics

SpringerBriefs in Mathematical Physics
©® 2016 Buy this book

eBook The eBook version of this title will be
available soon

ISBN 978-981-10-0275-5
digitally watermarked, no DRM

included format:

eBooks can be used on all Reading
Devices

ca. 49,99 €
Softcover price for Japan (gross) change

- ISBN 978-981-10-0274-8
« free shipping for individuals worldwide
» Due: April 28, 2015

wisa (- B

» FAQ » Policy

Bessel Process, Schramm-—
Loewner Evolution, and the
Dyson Model

Authors: Katori, Makoto Services for this Book

» Download Product Flyer
Discusses the new trend in which complex » Reserve an Online Book Review Copy

analysis is applied, in contrast to original
probability theory and statistical mechanics

» s&& more benefits

About this book

The purpose of this book is to introduce two recent topics in
mathematical physics and probability theory: the Schramm-Loewner
evolution (SLE) and interacting particle systems related to random
matrix theory. A typical example of the latter systems is Dyson's

Itp:/fwwwspringer.com/jp/book/9 78981 1002 748[2015/11/22 19:40:24]
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