




We consider an ensemble of N identical systems, where N>>1.

These systems are characterized by a (common) Hamiltonian,

which may be denoted by the operator H.
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At time t, the physical states of the various systems in the

ensemble will be characterized by the wave functions ,

where ri denote the position coordinates relevant to the

system under study.

H H H H

1( , )
i
tψ r

2 ( , )
i
tψ r

3( , )
i
tψ r

4 ( , )
i
tψ r

Let               denote the (normalized) wave function characterizing the 

physical state in which the kth system of the ensemble happens to be at 

time t; naturally, k = 1, 2,...,     . 
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The volume element of the coordinate space of the given system

Which is identical with the Hamilton equations in classical ensemble theory



Obviously enough,  the physical state of the kth system can be

described equally well in terms of the coefficient ( )k
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The time variation of these coefficients will be given by
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Now we are going to state that:

We had stated that:
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Now, if the basis functions φn were the eigenfunctions of the

Hamiltonian itself, then the matrices H and ρ would be

diagonal:
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