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Abstract : Mathematical empressions tnvolving de Broglie's
eyelical action tntegral, A, from his reinterpretation of wave
mechanies and the availability function, A, arve developed. These
relationships indicate possible pathways to a deeper insight in-
to the significance of 4.

Bésumé @ On propose des expressions mathématiques réunis—
sant Tintégrale d'action eyelique 4 de de Broglie, appartenant
d sa réinterprdtation de la mécanique ondulatoire, et la fone-
tion énergie utilisable h. Ces velations indiquent un chemin
possible vers une compréhension plus profonde du sens de A.
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In a previous publication () we demonstrated the similari-

ty in mathematical form of the entropy, S '; the ecyclical action
integral, A, from de Broglie's reinterpretation of wave mechanics

(2)

and the average information gained per trial, T, from infor-

mation theory (3). We recall the mathematical expressions Y
for these functions : :
S = ~k Z p; tnp, (1)
i .
A = ~h g p; n p; A . (2)
and
I=-c) p. fnp. v 3y
i 1 J

where k, h, and ¢ are the Boltzmann, Planck,. and a positive
constant respectively ; Py is the probability that the system

is in state i ; and pj are the assigned probabilities for the

possible events as considered in information/theory (1)(3).

In this paper we demonstrate the relationship of expres-
sions (1), (2) and (3) to the thermodynamic availability func-
tion, A, and discuss the significance of these relationships.

One of our goals has been to use the similarity in mathe-
matical form of equations {1, (2 and (3) to find possible
routes to a further interpretation of de Broglie's cyclical
action integral, A; and the nature of his "hidden thermostat”
as part of his reinterpretation of wave machanics., At this
time, we carry the general consideration Ffurther by utilizing
the availability function, A, from thermodynamics and demons—
trate its connectiom to § and in turn to A and I. This
demonstrated relationship of A to A can possibly be utilized
to give an additional practical thermodynamic base to the
reinterpretation of wave mechanics as developed by de Brogl{e.
Let us proceed with the essential particulars of this study.

We recall a simple but important relationship between the
probabilities used in statistical thermodynamics and the avai-
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labilities used in classical thermodynamics such that

p; = e P )

where P; is the probability that a member of a grand canonical
ensemble is in state i ; g = 1/kT and Ai is the availability
corresponding to state i. In addition, the availability has been

defined by Keenan () (s) as

Al = (El + POVI - Tosl) - (EO + ?OVO - Toso) (5)

where Ay, the availability, is the maximum useful work in going

from state | characterized by Py, Vi, T} and E; etc. to its
envirommental state characterized by Ty, Py etc. It is also

sometimes helpful to use different forms () (s) of equation
(5) by substituting other equivalent thermodynamic functions
that are appropriate to the system under investigation.

Equation (4) is applicable to any type of ensemble and
we can write

| :
A, =~ §~2n P; , (6)

1

Using equations (1) and (6) we can write that

s .
" 8 g p; Ai . (N
and likewise using equation (2) we obtain
A
T8 % p; A ‘ (8)

Since Jaynes (6 has considered the counection between $ and
I we can apparently write using equations (1), (2), (3), (D)

and (8)

AT
Vo= . A, 9

h ¢ 8 § Pi 4 ‘ (9
Equation (8) therefore gives us a relationship between A and
K. This can be especially useful because expressions for
probabilities and availabilities for several types of ensembles
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are well known (7)(8)(9)(10) and can therefore be tabulated. Hen-

ce since values of A can be readily obtained we have a practical

way of caleulating trends in the values of A appropriate to

given states as applied to the corresponding A. In addition, the-

se results cgn also be analyzed as applied to § and T through
equations (7) and/oxr (9).

We 'are at the present time investigating and utilizing the
practical aspects of all these expressions, Needless to say this
undertaking requires consideration of several different aspeets
of the problem as well as ‘performing a number of calculations.

At any rate, the ‘significance of this present paper was to
point out the route which lead particularly to equation (8)
and its implication in this whole field of investigation. We
are encouraged by our preliminary studies incorporating these
expressions, ' ; ' o
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