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5 D 次元 Bessel 過程 
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D > 2 D < 2 
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①=②=③ ⇒ ①－③=0                ①－③＞0 
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原点からの斥力あり 
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原点からの斥力あり 
自由なＢＭ 

調和変換（h-変換） 
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19 ２. ランダム行列理論と ダイソン模型 



20 “Bessel/Dyson 対応”の two aspects 
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差積 
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•As a model of  Wetting or Melting Transitions 
(Fisher (J. Statistical Physics 1984)) 

•As a model of  Commensurate-Incommensurate Transitions 
(Huse and Fisher (Physical Review B 1984)) 

Dyson model = noncolliding Brownian motion 
 ⇒ Vicious Walker Models 
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•As a model of  Directed Polymer Networks 
(de Gennes (J. Chemical Phys. 1968),  
 Essam and Guttmann (Phys. Review E 1995)) 
 
(a) polymer with star topology         (b) polymer with watermelon topology 



31 ViciousWalks/Random Matrix 対応 
• 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) 
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非衝突ランダム曲線 (directed polymers) のトポロジー 
   ⇔ ランダム行列の対称性の転移 (two-matrix models) 
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非衝突ランダム曲線 (directed polymers) のトポロジー 
⇔ ランダム行列の対称性の転移 (two-matrix models) 
壁付き（吸収壁、反射壁） 
    ・・・ Bogoliubov-de Gennes class (Altland-Zirnbauer) 
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Kobayashi-Izumi-K. : Phys. Rev. E 78 (2008) 051102 
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小林奈央樹（中大理工） 
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rightmost path probability density function of 
the Tracy-Widom distribution 



37 Case   t = T 

Case    ∞→T



Vicious Walker Models 38 
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3. ダイソン模型の楕円関数拡張と可積分性 41 
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差積 ⇒ Jacobi theta の積 
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時空相関関数 
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初期配置 𝝃 
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相関核  相関関数 

マルチンゲール   揺らぎ 
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