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At the molecular level, however, a large number of possibilities still exist
because at that level there will in general be a large number of different ways in
which the macrostate (N, V, E) of the given system can be realized. In the case of
a non-interacting system, since the total energy E consists of a simple sum of the
N single-particle energies &;, there will obviously be a large number of different
ways in which the individual &; can be chosen so as to make the total energy equal
to E. In other words, there will be a large number of different ways in which the
total energy E of the system can be distributed among the N particles constituting

it.|Each of these (different) ways specifies a microstate, or complexion| of the given

Microstate or Complexion

system. In general, the various microstate: s, of a given system can
be identified with the independent solution of the Schrodinger equa-
tion of the system, corresponding to the eigenvalue E of the relevant Hamiltonian.
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At the molecular level, however, a large number of possibilities still exist
because at that level there will in general be a large number of different ways in
which the macrostate (N, V, E) of the given system can be realized. In the case of
a non-interacting system, since the total energy E consists of a simple sum of the
N single-particle energies &;, there will obviously be a large number of different
ways in which the individual &; can be chosen so as to make the total energy equal
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In any case,| to a given macrostate of the system there does in general correspond

a large number of microstates and it seems natural to assume, when there are no
other constraints, that at any time 7 the system is lequally likely| to be in any one

rostates. |This assumption forms the backbone of our formalism and
1s"generally referred to as the postulate of “equal a priori probabilities” for all
microstates consistent with a given macrostate.




At the molecular level, however, a large number of possibilities still exist
because at that level there will in general be a large number of different ways in
which the macrostate (N, V, E) of the given system can be realized. In the case of
a non-interacting system, since the total energy E consists of a simple sum of the
N single-particle energies &;, there will obviously be a large number of different
ways in which the individual ; can be chosen so as to make the total energy equal

of these microstates. This assumption form:
is generally referred to as the postulate o
microstates consistent with a given macrostate.

e single-particle energy &
are themselves a function of this parameter.” Remarkably enough, it is from the
magnitude of the number ©, and from its dependence on the p N,V and
E, that complete thermodynamics of the given system can be derived!
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The actual number of all possible microstates will, of course, be a function
of N, V and E and may be denoted by the symbol Q(N, V, E);

dence on the p N, V and
E, that complete thermodynamics of the given system can be derived!




The actual number of all possible microstates will, of course, be a function
of N, V and E and may be denoted by the symbol Q(N, V, E); the dependence
on V comes in because the possible values &; of the single-particle energy &

are tk Ives a function of this 2_
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‘We shall not stop here to discuss the ways in which the number Q(N, V, E) can
be computed; we shall do that only after we have developed our considerations
sufficiently so that we can carry out further derivations from it. First we have to
discover the manner in which this number is related to any of the leading ther-
modynamic quantities. To do this, we consider the problem of “thermal contact”
between two given physical systems, in the hope that this consideration will bring
out the true nature of the number .
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