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Introduction



Introduction: notion of free probability
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Introduction: free probability (II)
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Introduction: supersymmetry method
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Introduction: supersymmetry method (first steps)
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From moments to cumulants



From moments to cumulants (I)
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From moments to cumulants (II): combinatorial description
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From moments to cumulants (III):  R-transform
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R-transform (examples)

Lueck, Sommers, MZ: J. Math. Phys.  47 (2006) 103304
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From moments to cumulants (IV): freeness
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Large-N characteristic function

by free probability



Cumulants (non-commutative case)
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Heuristics from planar graphs (I)
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Heuristics from planar graphs (II)
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Large-N characteristic function from free probability (I)
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Large-N characteristic function from free probability (II)
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Non-perturbative argument: reduction to 1D integral
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Asymptotics for k large
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Asymptotics for k small
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Superbosonization

Hackenbroich, Weidenmüller (95)

Lehmann, Saher, Sokolov, Sommers (95)

Barruto, Brower, Svetitsky (01)

Efetov, Schwiete, Takahashi (04)  

Guhr (06);  Basile, Akemann (07)

Bunder, Efetov, Kravtsov, Yevtushenko, MZ (07)

Littelmann, Sommers, MZ (08)



Reminder: supersymmetry method
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Superbosonization (special case: commuting variables only)

generalization to p > 1: see Fyodorov, Nucl. Phys. B 621 (2002) 643
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Superbosonization (special case: Grassmann variables only)

q > 1:  Kawamoto and Smit, Nucl. Phys. B 192 (1981) 100
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The idea of superbosonization
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Superbosonization: unitary symmetry
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Application to disordered scattering



The setting
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Averaging trick
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Universality of correlation function
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