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To illustrate what L is, consider an ideal gas, for
which
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the heat capacities are constant, C,-C,=R and C,/C, =7.
For convenience, we define § =mC,/R, half the number
of quadratic degrees of freedom apart from the particle
mass scaling factor m., A reversible or endoreversible®
process at constant volume gives

1 T 1/2
v) T
v= &) s

=2/C, VT, — VT =4 (A2 - 57 .

n

Note that y; and vy are gas-kinetic velocities at 7, and
T,, respectively. A reversible process at constant
pressure gives

1 2 2 2 271/2
o ([L[]C ?K) _200(91> m(zz)]
L fo [cv ['ffa] (as o vier) *vleE) ]

B 1 y 1/2 fi
S ) e
-2 GIT - VTe)- 3 L R e -,

where we assume C,=(8 +1)R/m.

A reversible process at constant temperature gives
L =0, as expegted because U is a function only of T.

A reversible adiabatic process gives
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which is the change in flow velocity of a gas undergoing

an isentropic expansion, e.g., in a rarefaction wave.®
In general, L is a change in a mean velocity, but char-
acteristic of the constraints defining the path of the in-
tegral along which the length is measured, Incidentally
for a solid whose equation of state is V= V,[1 + a(T - T,)
-kpl, m;=T/C, as for the ideal gas, m,=aT/kC,, and
s =(a?T/kC,) +1/Vy k. The length L for an isochoric
process is the same as for the gas; the length L for an
isentropic process is of the form L = [[At+B]"/24v.
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The purpose of this comment is to discuss the distri-
bution of solvent molecules around two different confor-
mations of an n-butane solute molecule, In a recent
pair of publications, > we have reported computer sim-
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ulation results for a fluid containing one model rz-butane
solute species and 123 Lennard-Jones solvent particles
chosen to mimic liquid CCl,. The work presented here
extends those studies by examining the distribution of
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FIG. 1. The methylene to solvent radial distributions

g5r ltrans) and g¥(rigauche), below, and the radial distribu-
tions of g ( |trans) and g {(» |gauche), above. The super~
scripts £ or I describe whether we are referring to an exterior
or interior methylene group. The labels gauche and trans
refer to the conformational state of the n-butane molecule.
The solid and dashed lines are the RISM theory results for
trans and gauche n-butane conformers, respectively. The
squares and circles are the Force-Bias Monte Carlo results
for the trans and gauche n-butane conformers, respectively.
The length scaled is reduced by og=5.27 A.

solvent molecules around the exterior methyl and interior
methylene groups of the n-butane molecule in its trans
and gauche conformations, Preliminary results for
these distributions obtained from a Force-Bias Monte
Carlo calculation were reported in Fig., 3 of Ref. 1,
After publication of Ref. 1, we discovered a coding error
in part of those calculations. We report here the results
of a Force-Bias Monte Carlo calculation in which the
program error was corrected and the sampling was in-
creased several fold to obtain improved statistics. In
addition, we report the theoretical results obtained from
the solutions of the RISM integral equation,?

The theoretical results were computed by summation
of the interaction site cluster diagrams which contribute*
to the solutions of the RISM integral equation, The sum-
mation was accomplished by a chain recursion method
analogous to the scheme discussed by Dale and Fried-
man,’ The diagrammatic summation procedure is par-
ticularly convenient for obtaining the solutions of the
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RISM equation for continuous force systems as opposed
to hard core systems. The results reported here are
computed with the continuous repulsive force system
formed by truncating the Lennard-Jones potentials speci-
fied in Ref. 1 in the standard WCA fashion.® Thus, the
theoretical calculations are based on two approximations:
1. attractive interactions are consistently neglected;

2. the statistical mechanics of the repulsive forces are
treated by summing only those classes of graphs con-
tained in the RISM integral equation,

Both theoretical and Monte Carlo results are shown
and compared in Fig. 1. The source of errors in the
computer simulation are different from those of the
theory. First, there are statistical uncertainties due to
insufficient sampling of configuration space., Second,
the simulation is performed on a system of finite size.
We estimate the statistical uncertainties to be no larger
than +0.09 in the region of the first peak of these dis-
tributions, and less than £ 0,05 at larger distances,
From experience with simple liquids, we believe the
possible errors due to finite size are even smaller,
Based on this belief, it appears that the theoretical re-
sults are systematically in error in that the predicted
distributions are slightly out of phase with those com-
puted from the Force-Bias Monte Carlo simulation, We
suspect that the primary source for this error is the
neglect of attractive forces by the theory since the at-
tractive forces in this system will favor contacts be-
tween solvent pairs as opposed fo solvent—solute pairs.

Despite these differences, which provide an interesting
subject for future investigation, the qualitative results
of the RISM theory and the simulation are in general
agreement, From this agreement it seems safe to con-
clude that the distribution of solvent around the interior
methylene groups is fairly insensitive to the conforma-
tional state, whereas the distribution of solvent around
the exterior groups is sensitive to the conformation,
This latter difference is due to the screening of one ex-
terior group from the solvent due {o the presence of the
other group,
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