
Ring and Schuck theorem

Every even-particle-number product state can be written as

where

(there is no need to introduce Y-matrices)

Note that in the above one can replace a by α  and |0> by |Φ>



Thouless theorem (1960)

Every even product state, non-orthogonal to |0> can be uniquely
written in the form:
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Generalized coherent states

A product state in the Thouless representation but not normalized

a phase convention…

Onishi Theorem



Thouless theorem for odd-N states

where
blocked single-
particle state



In principle, by measuring various one- and many-body observables,
one can extract the whole density matrix.

In terms of the matrix Bogoliubov transformation:

The conditions

is equivalent to the unitarity conditions between matrices A and B.

Thouless theorem and density matrix



Density matrix for N-even states

Let us use the Onishi theorem and differential calculus:

This gives



Density matrix for N-odd states

Alternative expression:



Generalized density matrix



Product states with fixed particle number

For such states, pairing tensor has to vanish and

occupied (hole) states empty (particle) states
Single-particle states

hole states
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Particle and hole configurations
(many-body states)

Hole configuration

Particle configuration

Thouless, Nucl. Phys. 21 (1960) 225

Problem: Demonstrate that this representation is correct


