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• Introduction: spontaneous symmetry breaking, order 
parameter, collective field methods

• Borel transform for interacting fermions                       
example: ferromagnetic order

• Borel transform for random matrices                            
SUSY, Voiculescu R-transform, boson-boson sector



Introduction

(Motivation by Perspective)



Symmetry breaking
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The textbook example of a scalar field
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Why use Legendre transform?
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Collective-field methods
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Basic notion of Borel transform
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Generalization
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Borel Transform: Interacting Fermions
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Main idea
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Example: ferromagnet
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Example: ferromagnet (cont’d)
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Borel Transform for Random Matrices



Main idea

{ }

s).superspacesymmetric  Riemannian over integrate

()( :)(schematic Inverse

)()(  :)(schematic Transform

.)(x,supermatri
of function radial to extends function Partition

 function" partition"

 the in encoded are nscorrelatio Spectral

(

,)ˆe

,eˆ

)11(SDet:

.
)(Det
)(Det

)(STr

)(STr

1

1

,0

,1

∫
∫

∏

−

+

=

=

=

⊗−⊗=

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

−

−

−

QZDQPZ

PZDPQZ

HPPZ

Hp
Hp

PQ

PQ

n

n

j

N

j

j







Why Borel transform?
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Voiculescu R-transform
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Example: Gaussian Unitary Ensemble
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The main objective
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Random Matrices: Boson-Boson Sector



Small q
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Guionnet and Maida



Large q
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Other symmetry classes: AI
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