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F1G. 2. Co% single crystal spectra taken with 14-in. diameter crystal
1% in. high and an uncollimated source.

The successful use of large Nal crystals and uncollimated
sources is in disagreement with the results obtained by McIntyre
and Hofstadter? on single crystals but agrees with those obtained
by P. R. Bell? Figure 2 shows an uncollimated, single-crystal
spectrum of Co® obtained with a crystal 1.5 in. in diameter and
1.5-in. high. Presumably the uniformity of the raw crystal ma-
terial, surface conditions, and mounting have more effect on the
resolution than does the crystal size.

1 R. Hofstadter and J. A. McIntyre, Phys. Rev. 78, 619 51950).

2J. A. Mcintyre and R. Hofstadter, Phys. Rev. 78, 617 (1950).
1 P, R. Bell, Science 112, 7 (1950).

Erratum: Experiments on the Effect of Atomic
Electrons on the Decay Constant of Be’
[Phys. Rev. 75, 39 (1949)]
E. SEGRR aAND C. E. WIEGAND

Radiation Laboratory, Department of Physics, University of California,
Berkeley, California

E have made an error in plotting, as the experimental
points of Fig. 2, 28¢M instead of ¢ as indicated. Simi-
larly the final value of AN/ should be divided by 2 giving

ANA=(—1.5+0.9)10~%.

Experiments on Elastic p—p Scattering in the
Energy Range 120 to 345 Mev*

O. CHAMBERLAIN, E. SEGRR, AND C. WIEGAND
Radiation Laboratory, Department of Physics, University of California,
Berkeley, California
November 20, 1950

N a previous paper! we described some experiments on p—p
scattering at 340 Mev made with gas proportional counters.

LETTERS TO THE EDITOR

x 107 cm?/ STERAD., C.M.

' 1 1 1 | ) ] 1
.
a {{ }
! 1%
} } ;
oL ] ! L ! ! ! L !

GC. M. ANGLE

FiG. 1. Differential scattering cross section in the center-of-mass
system as a function of the angle in this system.

We have now improved and extended the measurements by using
stilbene scintillation counters in coincidence and by varying the
energy of the beam by the use of lithium absorbers.

In view of the interest in these results as shown in recent
theoretical papers we have decided to publish the results to date.
Details on the experiments and extension to smaller angles will
follow later.

The results at 345 Mev are summarized in Fig. 1 which gives
the differential scattering cross section in the center-of-mass
system as a function of the angle in this system. The cross section
is normalized in the usual way such that the total scattering cross
section o, is given by

o=} [, o@)dws=1 [ o(@)[2x singds]

Table I gives the differential cross sections of o(¢) (center of
mass system) for incident proton energy, E, in the laboratory
coordinate system, at angle ¢ (center-of-mass system) from the
beam direction. The symmetry of the problem in the center-of-
mass system guarantees that o(¢)=o(r—¢).

TaBLE I. Differential scattering cross sections at reduced energies. Quoted
errors are standard deviations from counting statistics only.

E ¢ a(d)
(Mev) (degrees) (10~% cm? sterad™?)

119 63 4.0 04
119 78 4.2 +04
119 89 3.954-0.12
164 61 4.1 04
164 89 3.8 +0.3
249 48 3.5 +0.3
249 63 3.7 +0.2
249 78 3.69+0.15
249 87 3.64+0.11




LETTERS TO

The errors shown in Fig. 1, as well as those quoted in Table I,
are the standard deviations due only to the statistical counting
errors. The other errors, which must be superimposed on those
shown, are for the most part systematic errors which affect all
of the cross sections equally. These errors do not alter the angular
distribution very much. We believe that the systematic errors
amount to five percent (probable error) in the experiments at
345 Mev, and to 10 percent in the experiments at lower energy.

* This work was performed under the auspices of the AEC.
1 0. Chamberlain and C, Wiegand, Phys. Rev. 79, 81 (1950).

A Note on Rainwater’s Spheroidal Nuclear Model*

E. FEENBERG aAND K. C. HAMMACK
Washingion University, St. Louis, Missouri
November 20, 1950

SPHEROIDAL core offers possibilities for large nuclear
quadrupole moments. Coupling between the total angular
momentum of the whole nucleus and the symmetry axis of the
core is required to maintain a nonspherical charge distribution
with respect to external fields. Rainwater! has shown that the
model of an odd particle in a spheroidal potential well generated
by a spheroidal core has the required coupling and a minimum
energy associated with a definite departure from the spherical
shape. The energy of the spheroidal system contains a quadratic
term in the eccentricity from the change in surface and Coulomb
energies of the core and a linear terni from the shift in the eigen-
value of the extra-core particle. The linear term can be derived
simply as follows.
A potential well of constant depth in a spheroidal region of
constant volume is defined by the equations

V(s)=—D, s<R
=0, S=R W
s=[A(=2+y?)+22/22 00 2)
The eccentricity, e, is defined by the equation
=—\+1/2
/ )

~—2(\—1) when |A—1|K1.

For small values of e the eigenvalue of a particle in a spherical
well can be computed from first-order perturbation theory em-
ploying the normalized solution o(x,y,2) of the unperturbed
problem with the result

E@—EO)= [ [ [ 9sz, 3 DLV~ V) 1

=fff VL $olx/N, /M, ) | 2
— oz, 3,2)[2]d0  (4)

== [ [ [ [+ 2y-22]
R

X | $olx, 9, 2) | 2dv

the integration in the last line of Eq. (4) extending over a spherical
region of radius R. Using Gauss’ theorem and introducing spherical
coordinates, Eq. (4) reduces to

AE=—3eDR [ [ (1-3 cos®0) |a(R, 6, ¢)|? sinbdedp
J0+1) —m? ®
+9He-9

in which R.i(r) is the normalized radial function.

An asymptotic formula valid for xo=(2MD)}R/E>1 is easily
derived for levels near the bottom of the well. The result is

=3eDR*®Rn2(R)

a7 (FY
3DR3 (RM(R):T,.;( i +x.>) (6a)
Ta=hw.,?/2MR2, (6b)

Here Ty is the kinetic energy of a particle in a well of infinite
depth and wy is the nth zero of a Bessel function of order /4.
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Using D=28.3 Mev and R=A%e?/2mc?, the right-hand member
of Eq. (6a) is too large by 25 to 40 percent for levels at the top
of the occupied spectrum. For example at 4=100, x,=7.64,
T14=32 Mev and

$DR3R142(R) =20 Mev
T14[xo/(1420) ]2=25 Mev.

Rainwater finds the asymptotic formula
AEg 1, 41> —3Tne 8)
(valid for -« and D= ») by a somewhat obscure and com-
plicated procedure. The present calculation checks Rainwater’s
result under his limiting conditions, but yields a greatly reduced
coefficient of ¢ when Eq. (5) is evaluated accurately. Using the

numbers quoted above for 4 =100,
AEy 4, 4422 —21e Mev (Eq. (8)) ©)
=~ —10¢ Mev (exact).

The possibility of excessive quadrupole moments, mentioned by

Rainwater, is probably eliminated by the accurate calculation.

* Assisted by the joint program of the ONR and AEC.
1J. Rainwater, Phys. Rev. 79, 432 (1950).
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Addendum: The Disintegration of Ti*®

[Phys. Rev. 80, 360 (1950)]

M. TERr-PocossiaN, C. S. Cook, F. T. PORTER,
K. H. MORGANSTERN, AND J. Hupis

Washington University* St. Louis, Missouri

HEN the proof for the above-mentioned article was re-

turned to the American Institute of Physics, a note to be

added to the article was attached. This note is mentioned in

footnote 10 but was not printed at the end of the article. Its
content was as follows:

Since this paper was submitted, an article describing the work at
Tllinois has appeared.!

Because the elimination of Sc as an impurity was exceedingly
difficult in the current research, the authors feel that the Compton
and photo-electrons of Fig. 6 of Kubitschek’s paper possibly may
be attributed to Sc*®. The line at 780 kev is in perfect position to
be the K-shell photo-electron line of the 890-kev gamma-ray from
Sc*6, By drawing the line through the lower energy experimental
points in a slightly different manner, it is possible to attribute all
to Compton electrons from the 890-kev gamma-ray of Sc. Also
it is difficult to understand the mechanism which would give a
more intense L-shell photo-electron line than K-shell photo-
electron line as appears to be the case in Fig. 6 of Kubitschek’s
article.

In a private communication, Dr. Kubitschek has indicated to
us that a check of his photo-electron spectrum reveals the possible
indication of a bump at the correct momentum to account for a
450-kev gamma-ray of very low intensity.

* Assisted by the joint program of the ONR and AEC.

1 Kubitschek, Longacre, and Goldhaber, Phys. Rev. 77, 742 (1950);
H. E. Kubitschek, Phys. Rev. 79, 23 (1950).

A Method of Isotopic Separation by (n, y) Recoil*
L. B. MAGNUSSON
Argonne National Laboratory, Chemistry Division, Chicago, Illinois
November 20, 1950

TUDIES of gamma-recoil atoms have been confined to systems

in which the “hot” atoms remain within the phase boundaries

of the target material. The factors of ‘“hot” atom reactivity,
ordinary thermal reaction exchange, and physical and chemical
separation difficulties operate against efficient isotopic separation.
A new method is proposed for utilizing the recoil energy from
gamma-emission for isotopic separation. If targets in the form
of very thin films could be bombarded with thermal neutrons in
vacuum, it seemed probable that an appreciable percentage of the
(n, v) product atoms would have sufficient recoil energy from the



