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ViciousWalks/Random Matrix ¥t i

» There are 10 CLASSES of Gaussian Random Matrix Theories.

Standard (Wigner-Dyson)
GUE Star configurations
GOE ><
GSE Banana configurations

Nonstandard (chiral random matrices)  Particle Physics of QCD

chGUE —
chGOE ———— Realized by Noncolliding Systems of
chGSE — 2D Bessel processes and Generalized Meanders

Nonstandard (Altland-Zirnbauer) Mesoscopic Physics with Superconductivity

class C
class CI \ Star config. with Absorbing Wall

class D
class DIII \ Banana config. With Reflection Wall

All of the 10 eigenvalue-distributions can be realized by the
Noncolliding Diffusion Particle Systems (Vicious Walks).

Katori and Tanemura, J.Math.Phys.(2004) 12
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Figure 1. Samples of paths for (a) X%°(¢) and (b) X%*(t),¢t € [0,T], generated by

simulating the corresponding eigenvalue processes of random-matrix models.

Y O,R+ / -

0 Time

(b)

T

Figure 2. Samples of paths for (a) Y°(¢) and (b) YO®+(¢),t € [0, T).

Kobayashi-lzumi-K. : Phys. Rev. E 78 (2008) 051102 13
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Theorem 3.1 ( Wigner O3 HI| )

N — oo OWRT, #FRZ ¢ >0 T EITRAHERE p(t, 2) ZTROEIITHZA BN,

( .-
1 72
2N — —, if —2v Nt <z <2V Nt,
p(t,x)~{ TV2
L 0, otherwise.

o %7 T EROSIRIT VL.
o N b [-IEEZEBMTIE, BADITOME Chi -f/F711) D= 2N %

o 2Nt <a <2VNt OFEPHIZET L, TOIMIITFELR.
(7 FR72 support i~ 7’; %ﬁ,ﬂJJ.)

density

* Y
-1 -0.5 0.5 1

Figure 1.1 Empirical demonstration of the Wigner semicircle law for 10 x 10 matrices from the GUE.

P.J.Forrester, 'Log-Gases and Random Matrices’ (2010)&YUB|F 15
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Theorem 3.2 ( Tracy-Widom %341 )

PO % 0 /5 A% — b LI2JEEZE BM X () = (X1(1), Xo(t), -+ . Xn (1)), t > 0 OReRHEE L3 5.
(1) IROFRERIT AT DAFAES D

1<j<N
H/2 N—1/6

FTV\.-'(.’,C) = ,\,11_1}010 I[DO

max X;(t) — 2V Nt
<z|. x€R.

Z D53 % Tracy-Widom 9% &\ 9.
(ii) FTw(.’L‘) ﬂi{k@)ifﬁ.éf “%)"7

Frw(r) = exp (— / (u—x) ﬁﬂ\.-](?,t-)Qdu) . xeR.
ZZC, fym(u) 1E, Painlevé IT SFEx

£(u) = uf (u) +2f (w)"

. 1 [ kP
DT, u— 00 T fu) = Ai(u) E25HDTH L. Ai(r) 1L Airy B Al(x) = = / oS (— + ka
0

. 3
Z O IME—E £V, Hastings-McLeod & LI 5.

) dk.
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PHEE (CREEBE)ZEZADE, WAWLWALGNI—UNEIRT 5.
Delvaux, Kuijlaars, Zhang: Commun. Pure Appl. Math. 64 (2011) 1305 &Y 5|
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4. FEPRALF 4R (N—o0) [2DNT

LR (=2 24 VB 7 —7) [T aliEs st (RIEES) 26 .

o T TDORFZEFPHPHENITHIANTHZ 515

o ZNHOITHIAIE, AEEXKRE LT D 2 RF2E AL
K(S?aj; t: y) (S:LU): (ty) = [OOO) X R T:j/ b_-jl/éj/b7

o ZODO KD pBK L2175 1BE (determinantal process) & X .5.

Z T, x&—wémt1ﬁ%m%%ﬁ(ﬁ%ﬁ%§)ﬂmmuwﬂqmmde
DIFEIFERICE L TR 5.

P. J. Forrester, J. Grela: arXiv:math-ph/1507.07274
S. Andraus, M.K.: in preparation
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Hilbert 254
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Examples Ry
1] &(x) =750, 2) = 6(x). —> Gf( 2 \/741&

Wigner O FHA (t, ) \/ 2 (|
g 1) Al e 7T\/— Lai<2vr):
1 i
2] &(x) = ﬁf((),;c) = 5{0(:19 —a)+do(x+a)},a>0.
H(r=0)=0 H(r=0)=diag(-1....1..)
p) B p) L

P. Warchot: phD thesis, Jagiellonian University, 2014. 24
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