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The electric field acting on the iron ion is taken to be due to the
octahedron of water molecules surrounding the ion and is, there-
fore, of predominantly cubic symmetry. The single energy level
of the "5 state of the normal ion splits, ' under the inQuence of the
crystalline field, into two levels, one doubly degenerate, the other
quadruple degenerate. The expected relative intensities and posi-
tions in oersteds of the absorption lines are shown in Table I for
the three orientations used in these nieasurements. 8 is the level
separation, or zero-held splitting in cm ', and g is the effective

g value of i.he paramagnetic ion.
The patterns for the three orientations differ only in the separa-

tion of the side peaks from the central maximum. The side peaks
are resolved from the central peak only in the (100) orientation
of the diluted salts, although here, too, the overlapping of lines is
appreciable. The theoretical spectra shown in the figure are those
obtained with 8 =0.032 cm ', this value of h was chosen to give the
best fit, between the weighted mean of the side peaks in the
theoretical spectrum and the observed side peaks of the (100)
orientation. Because of the overlapping of the lines and their
unknown shapes this value is approximate.

The curves for the (111) and (110) orientations are not incon-
sistent with this choice of b. Although it is impossible to assign a
value to the splitting for the undiluted salt, it appears that there
is very little change in the splitting with changes in dilution.

The position of the central peak is the same for all curves and
corresponds to g =1.99+0.01.

A rough graphical analysis of the observed pattern made on the
assumption of a Gaussian line shape and a constant line width for
all resonances in a given orientatioii does not yield agreement with
the theoretical intensities, the intensity of the observed central
peak being relatively too strong.
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volume. This turns out to be only about 20 percent more than the
value obtained from the fourth term in the expansion of the ex-
ponential potential. While the closeness of this agreement may be
some extent fortuitious, the general validity of the original
approach appears to be substantiated. If one constructs a cubic
expression for the potential, using the same constant term as in
the expansion of the exponential and evaluaiing the other coef-
ficients from the elastic constants and the high pressure data, one
obtains for the energy of repulsion for the saddle-point about 5.5 ev
against 6.2 as previously quoted.

Within the limits of this calculation, the results indicate that
direct interchange is ruled out for the self-diffusion of copper by
energetic considerations.
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Erratum: The Equation of State of Gaseous He'
[Phys. Rev. 76, 998 (1949)]

J. VAN KRANENDONK, K. COMPAAN, AND J. DE BOER
Institute for Theoretical Physics, Uniz/erszty of Amsterdam,

A msterdam, Netherlands

'N consequence of an unfortunate misunderstanding this letter
~ - has been printed with the following errors:

The formula (1) for 8 should read:

X hz hzkz"B=—— Z(2l+1) Stat(k) exp — — kdk
2x arm KT prtKT
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where bt=x, —{—1)
The last sentence in the lines following the equation should read:

"The in/uence of the

statistics,

i.e., of the symmetry character of
the wave functions is reQected, firstly in the last term which is
positive for F.D. statistics and negative for B.E. statistics, and
secondly in the value of bt which transforms into ~z+(—1)'4 in
the case of B.E. statistics. "

The table should be corrected as follows:
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E are much indebted to Professor Zener for calling our

~
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attention to an error in the value given in our paper' for
the electrostatic energ~ associated with the saddle-point con-
figuration (Fig. 2A in reterence 1) for direct-interchange diffusion
in copper. The original value was 11 ev. On recalculation the
energy for the same configuration turns out to be 4.8 ev.

Besides the electrostatic term there is an increase in the energy
of this configuration associated with the closed shell repulsion of
the ion cores. This has been estimated to be 6.2 ev on the basis of
a repulsive potential of exponential form with parameters chosen
to fit with the known elastic constants of copper. It is admittedly
a severe extrapolation to use the elastic data to calculate the
interaction energy of copper ions at distances of approach as close
as those occurring in this configuration. We decided to re-examine
also this part of the direct interchange calculation to find out to
what extent the result had been prejudiced by the choice of an
exponential repulsion. Recent measurements on the compres-
sibility of copper have been reported by Bridgmanz for pressures
up to 30,000 kg/cmz. They can be interpreted to give a variation
of bulk modulus of 7.8&10' dy/cmz for one percent change in

"The contribution of the last term of (1) to J3T3/z is constant
and equal to 45.5 cms degree 3/z/mole. A detailed account of these
calculations will appear shortly in I'lsysica. "

On the Magnetic Moments of Sn'"s Cd
Cd'" Pt'" and Hg'" '
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i
SING the nuclear induction spectrometer described in an

earlier letter' the magnetic moments of Sn"~ Cd"' Cd'"
Pti9~, and Hg'" have been measured, in good agreement with
these results from hyperhne structure measurements: p, (Sn"5)
=—0.89pg ' @(Cd'")=—0.65@~' @(Cd"')= —0.65'~' y(Pt'")
=0.6p~.,' p(Hg»') =0.547'~.~ Resonance amplitudes were con-
sistent with a spin of $, as obtained by hyperfine structure oh-
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TAlll. K L. Magnetic moments and diamagnetic corrections.

Nucleus
Magnetic moment in
nuclear magnetons

Diamagnetic cor-
rection in percent

Snll 5

Cd ill
( dill
P tlQQ

HglQQ

—0.9132&0.0003-0.$922 +0.0002-0.6194+0.0002
+0.6004 ~0.0002
+0.4993 &0.0002

0.50
0.47
0.47
0.93
0.96

The last ratio, of course, gives the ratio of the magnetic moments

of Cd'" to Cd"'. The resonances were identified by using samples

of cadmium enriched to about 80 percent in Cd'" and in Cd'". '
The resonance of Pt'" was observed near 5900 kc, using a

magnetic field of 6600 gauss. The sample was a 1.0-molar solution

of H~PtCls with a 0.5-molar concentration of MnCl~. By com-

paring the resonance frequency of Pt'" with that of Na" five

times, we found

v{Pt'")/y{Xa23) =0.8127&0.0001.

servations. The signs of the magnetic moments agreed in each
case with those above,

The abundance of the isotope Sn"' being 0.4 percent, ' its
resonance was not observed with the sample which revealed the
resonances of Sn"' and Sn"' reported earlier, ~ the latter nuclei

having abundanees near 9 percent. However, by dissolving SnCl~

2H20 in an aqueous solution of 2.0-molar MnSO4 at 100'C it was

possible to have a liquid sample in the form of a supersaturated
solution that would not crystallize for many hours at room tem-

perature. The sample finally contained tin to about a 12-molar
concentration and MnSO4 to about an 0.7-molar concentration.
The resonance was found in the neighborhood of 6200 kc, or about
700 kc below the Sn"' resonance frequency for a magnetic field

of 4500 gauss. The frequency of the Sn"' resonance was compared
to that of Na'3 from an aqueous solution of 0.2-molar XaCl with

0.2-molar MnSO4. Each resonance was recorded five times with the
result that

v(Sn"') jv(Na23) = 1.2362&0.0001.

The cadmium resonances were found at a field of 6600 gauss
with radiofrequencies near 6000 kc, using a saturated solution of
CdC12 in 0.3-molar MnSO4 as a sample. Recording each resonance
four times, the frequency ratios were found to be

v(cd'")/v(Na ) =0.8016
y(Cd»3) /y(Na~3) =0.8386&0.0001,

v(Cdii3) /v(Cdm) =1.0461&0.0001.

The magnetic moment of D» was similarly computed using

p, (Dg)/p, (H') =0.307013."
We should like to express here our gratitude to Professor Felix

Bloch for many helpful consultations during the course of this
work.
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Stopping Power of Nuclear Emulsions for
Ionizing Particles
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1

ANGE measurements in nuclear emulsions for particles of
known energy are comparatively few in number. The more

abundant experimental and theoretical data on range-energy
relations for ionizing particles in air can be utilized in evaluating
the energy of particles from track length measurements in the
emulsion provided the stopping power "s" of the recording
medium relative to air is known as a function of the velocity "e".
%'e want to indicate that an empirical relation of the type:

& =Ro/R=-4p' (1)

holds in a wide range of velocities; R is the length of the track in
the medium under consideration, Ro, in dry air at 15 C and 760
mm of pressure, A and k being constants which depend only on
the nature of the medium, and P =o/c. That this is satisfactory in
the range of P from 0.035 to 0.28 is exhibited in the lower part of
Fig. 1 where we have plotted log "s" against P (in logarithmic

The resonance of Hg'" was observed near 6800 kc with a mag-

netic field of 8900 gauss. The sample contained HgNO3 in dilute

nitric acid to a 7.0-molar concentration with a 0.2-molar con-

centration with a 0.2-molar concentration of Mn(NOI)2. By
comparing the resonance frequency of Hg"9 four times with that
from Ds from a 1.8-molar aqueous solution of MnSO4 containing

25 percent D20, we found

(Hg»9) jy(D2}=1.1647~0.0001.
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The magnetic moments resulting from the above frequency
ratios are given in the second column of Table I. A correction due

to the diamagnetic 6eld of the atomic electrons has not been
included in the computation for the magnetic moments but its
magnitude is given in the third column. These values have been

determined by linear interpolation from the values for specific
atoms given by Lamb using Hartree 6elds, 9 and they are to be

applied so as to increase the magnitudes of the magnetic moments.
The magnetic moment of Nam' has been computed by taking

&(H&) = (2.7928~0.0008)& ~ "
v(Xa~) /y(Hl) =0.26450+0.00003."
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FIG. 1. Variation of RQ /R as a function of p.
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