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A NOTE ON THE ERGODIC THEOREM FOR
QUANTIZED SYSTEMS
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In a paper by Klein, it is pointed out that for the quantum mechanical
ergodic theorem (time average = average over states) to be valid, all integrals
of motion B must satisfy the condition

Zp(’p" |R|B'p") = const &y, 1)
where o', B', 7', ---refer to the assembly under question and «”, ", .-, ", --
refer to the surrounding with which our assembly is in equilibrium. In this
short note, it is pointed out that the argument of Klein is doubtful at one
point and a slightly different apprdach is given. In this approach, it is shown
that (1) is actually sufficient, but only after introducing an additional assumption
that the different states of the surroundings have equal probabilities, and
that in general, a stronger condition such as

(a'"|R| B'0") = const 8,y 8,7y (@)
is needed.

Cases with integrals of motion is also considered. We consider first an
igolated system, write the wave function as {aja,|), where «; represents a set
of commuting integrals of motion and a, a set of observables not containing
integrals of motion and introduce the assumption that for any integral of
motion R, the matrix (eja;|R|aj'a;’) representing it is of the form

$(a, )3 3)
Under such.conditions, we prove that if the initial state of our system is an
eigenstate of a, corresponding to the eigenvalue o), then the average of an
observable F over time is given by

Syt | | @ty /S, {otuta | 1] a,

a result which is clearly to be expected. Extension to systems interacting with
external surroundings is easily made.



