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the value previously assigned to the natural l3C in the 
methyl position3 so we must conclude that the state
ment of Faber, Marckley, and Weil is erroneous. In 
fact, the satellites observed are partly due to tertiary 
(a) carbon. However, considering peak heights (closer 
to 3% or 4% than to 1%), we think that the methyl 
((3) carbons also contribute to these satellites. This 
opinion is reinforced by studying the influence of the 
solvent on the splitting of the principal lines and 
satellites. The constants a,PC and ap13C, exactly the 
same in benzene, become well separated in more polar 
solvents. For example, values obtained in 10M LiCl in 
water are a14N = 17.47±0.05, aa13C=5.36±0.05, apl3C= 
4.83±0.12 Oe. However, even in this solvent, it seems 
impossible to find two different al3C splittings in an 
unlabeled radical; the small difference in coupling 
constants compared to the linewidth and the relative 
height ratio prevent their resolution. 

We think that the technique used by Faber, Markley, 
and Weill must be held responsible for the error. They 
have had difficulties in obtaining good agreement 
between calculated and experimental line shapes. 
Their best fit is obtained with an unresolved proton 
coupling of aH=0.12 Oe, and they point out that 
varying this by as much as ±0.03 resulted in a pro
nounced 1055 of agreement,l However, the experimental 
NMR determinations -0.1076 and -0.0957 are just at 
the limit of this range. 

In connection with this Comment, we would like to 
mention two results for al3C splittings obtained by 
Chapelet-Letourneux in this laboratory, on labeled 
compounds: MethyP3C tert-octyl-nitroxide displays 
aN=15.1 Oe, aaI3C=6.1 Oe, and aH(methyl) =12.1 Oe, 
and methyP3C phenyl-Ds nitroxide, aN = 10.7 Oe, 
a,PC=6.0 Oe, and aH(methyl) =10.05 Oe. 

We thank Mr. Peter Ross for his helpful assistance. 
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FIG. 1. ESR spectrum of DTBN 
labeled with 13C in the tertiary position, 
in a deoxygenated benzene solution. 

3 H. Lemaire and A. Rassat, J. Chim. Phys. 61, 1580 (1964). 
4 R. Briere and A. Rassat, Bull. Soc. Chim. France 1965, 378. 
6 Merck, Sharp & Dohrne, Ltd., compound. 
6 K. H. Hausser, H. Brunner, and J. C. Jochims, Mol. Phys. 10, 

253 (1966). 
7 R. W. Kreilick, J. Chern. Phys. 45,1922 (1966). 

Comment on the Translation-Rotation 
Paradox in the Theory of Irreversible 

Condensation 

FRANK H. STILLINGER, JR. 

Bell Telephone Laboratories, Incorporated, Mztrray Hill, New Jersey 

(Received 15 August 1967) 

In two recent papersl.2 in this Journal devoted to the 
basis of classical nucleation theory, a controversy has 
arisen concerning the appropriate form of the distribu
tion function of matter among physical clusters. In 
the first of these, Lothe and Poundl have advocated 
explicit consideration of rotational degrees of freedom 
of the cluster droplet as a whole. They have accordingly 
produced cluster distributions that give nucleation rates 
typically in excess of the older Becker-DoeringS and 
Zeldovich4 results by a factor of 1017, and are thus in 
disagreement with measured critical supersaturation 
ratios. However Reiss and Katz2 have challenged the 
approach in Ref. 1, and have provided an evaluation of 
the physical cluster distribution which substantially 
confirms the older theory, and so restores agreement 
between theory and experiment. 

It is our purpose to remark that the theory of physical 
clusters that has just been developed to describe static 
critical phenomena5 displays as a byproduct an essential 
confirmation of the Reiss and Katz cluster distribution. 
We stress that the logical structure of this critical 
phenomena theory is entirely independent of that pro
pounded by Reiss and Katz. 

Various results for physical cluster distributions may 
be classified by their behavior for large i, the number 
of molecules contained within the cluster. For present 
purposes it suffices to write the following generic form 
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for the density ni of i molecule clusters in the equilib
rium vapor phase at temperature T (less than the 
critical Tc), 

ni",Ci-q exp[ - Wei) /kT]' 

C is a positive constant, k is Boltzmann's constant, and 
the various theories agree that Wei) is a cluster Gibbs 
free energy consisting of bulk and surface terms; 
specifically, Wei) may be written thus,S 

Wei) = (!J.!-!J.)i+(6,r/2vE)2/3'Y(T)i2/3, 

where !J.I and VI are the liquid phase chemical potential 
and molecular volume, 'Y is the surface tension, and !J. 

is the ambient vapor-phase chemical potential. 
The theories of ni differ primarily in assignment of 

exponent q. For compact spherical clusters, the moments 
of inertia are easily found to vary as i5/3 for large i, and 
so the prescription outlined by Lothe and Pound leads 
in turn to a q value of -l On the other hand Reiss 
and Katz conclude that q should be +1. 

The relevant aspect of the critical-point investigation 
reported in Ref. 5 is an expression for q in terms of the 
critical indices /3 and u for vanishing of the liquid-vapor 
density difference and of surface tension, respectively, 
at Tc.7 One finds 

q= (2/3/3u) +7/9. 

An adequate representation of liquid-vapor coexistence 
consists in taking /3 as t,8 and the most accurate surface 
tension measurements indicate u is 1.29.9 Therefore one 
calculates q to be 0.95, in substantially complete agree
ment with Reiss and Katz, but in clear contradiction 
to the Lothe-Pound result. 
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Errata 

Erratum: Molecular Distributions at Equi
librium. V. Statistical-Mechanical 

Treatment of Ring-Chain Equilibria 
U. Chern. Phys. 45, 1824 (1966)] 

R. M. LEVY AND J. R. VAN WAZER 

Central Research Department, Monsanto Company, 
St. Louis, Missouri 

In Table I, page 1827, the value of Kso for 
-Si(C2~CF3) (CH3)-O- should be 0.05. 

Erratum: Orbital Exponents in LCAO MO 
Theory: Application to Benzene 

[J. Chern. Phys. 46, 4158 (1967)] 

B. J. MCCLELLAND 

Department of Chemistry and Applied Chemistry, University of 
Salford, England 

The sentence beginning on the last line of page 4158 
should read: "With this approach, however, empirical 
adjustment of the Coulomb integrals [ii jjjJ was 
necessary in order to obtain good agreement with 
experiment." 

The first line from the end of the text in the left-hand 
column of page 4159 should be omitted. 

Erratum: Test of Laplace Transform 
Technique for Energy-Level Density 

Calculations 

[J. Chern. Phys. 46, 3736 (1967)] 

W. FORST, Z. PRASIL, AND P. ST. LAURENT 

Department of Chemistry, Universite Laval, Quebec 10, Canada 

There is a typographical error in the second line of 
Eq. (3) on page 3738. Each factor! should be inside 
the immediately following round bracket, so that the 
general term is (!hvi)k i • 

The text accompanying Table IlIon page 3740 is 
incomplete. For r=2, the molecular model used is one 
having all the frequencies listed, plus one additional 
frequency at 520 em-I. For r= 1, r=3, the frequencies 
are correct as given in the table. 

We are grateful to Tardy, Rabinovitch, and Whitten 
for pointing out these errors to us. 

Erratum: Upper Bounds from 
Perturbation Theory 

[J. Chern. Phys. 47, 1256 (1967)] 

JERRY GOODISMAN 

Department of Chemistry and Chemical Engineering, 
University of Illinois, Urbana, Illinois 

In a recently published article,! it was erroneously 
stated that, for the lowest state of a given symmetry, 
the energy through third order of the Rayleigh
Schrodinger perturbation theory was an upper bound 
to the true energy. Actually, the purported proof has 
an error in the last step. It is true that 

where <PI is the first-order wavefunction taken orthog-
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