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THE number of gamma-rays emitted by a nucleus into unit
solid angle has been measured as a function of angle with
the preceding coincident beta-ray. Scintillation counters were
uzed, the gamma-sensitive counter consisting of a 1-cm thick
clear anthracene crystal subtending 0.13 steradian at the source.
The beta counter active element is & 50 mg/cm?® sheet of anthra-
cene cleavings mounted with collodion on the face of an RCA 5819
photo-multiplier, The beta-counter subtends an angle of 0.07
steradian at the source, having efficiency 100 percent for beta-
and 1 percent for gamma-rays. The beta-counter is fized with
raspect to the source, the surrounding tank heing evacuated to
avoid loss of correlation by scattering. The sources are sufficiently
thin (0.01 to 0.1 mg/cm?) so that no appreciable beta-scattering
arises in the source? Detailed tests indicate that the correlation
meagured is that existing at the atom in question. A coincidence

resolving time of 0.04 microsecond is available from a simple .

modified Rozsi pair,

Measurements are taken at 20 positions, giving 10 points of
the correlation curve between 45° and 180°. For the most part,
20,000 counts are taken for each activity, and a 1+5 cos? function
fitted by least squares to the experimental points. The observed
beta-gamma-coincidence rate at each point is divided by the
gamma-single rate at that point to allow for the shadow of the
source holder, etc,

The resulting values for b and their standard deviations
{induced through the least squares process by the finite number of
counts) are listed in Table 1. '

TasLE 1. Coefficient & in the function 1+ cos™ fitted by least
squares to the experimental points,

Isotope - b
MNad —0.02 002
Cow —0.003 2-0.01
Rots +0.025 0025
Ry ~0.002 0,009
Cdus 4002 +0.02
Iriea —0.004 +0.03
Aye +0.006 22001

In no case was any anisofropic correlation observed, larger
than the statistical error. According to the theory®? the only
general way of obtaining spherical correlation is either for the
beta-ray to be permitted or for the spin of the residual mucleus
(after the heta-decay) to be 0 or 5. Typical values of the coefhcient
b range from 0.10 to 0.80 when these selection rules are not
fulflled.

For the isotopes Na®, Co%, and Au™ the spin of the inter-
mediate nucleus is known to be nop-zero and the beta-ray is

" classified e forbidden by Konopinski® This suggests an incon-

sistency in the beta-ray theory, since the resulting angnlar correla-
tions should be readily observable. ‘

Tt is pot known to what cause to ascribe the lack of correlation.
The probability that these results are due to the operation of
the zelection rules in all cases, i.e, allowed betas or zero inter-
mediate spins, is very small—of the order of 1 percent.5T A large
class of possible causes are wade improbable by the fact that
many gaming-gamma-correlations have been obgervedt sub-
stantiating a considerable part of the theory. '

Further experiments are under way on mote test cases of the
theory; these are forbidden beta-transition followed by & gingle
gamma-ray to an even-even ground state.

Grateful acknowledgment is made of helpful discussions with
Professor E. Fermi and Dr. C. N. Yang,

A fuller account of these investigations will be published in

this journal.

* The work reported here wag performed tinder an AEC Predoctoral
Fellowship.
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