LETTERS TO

Because of non-uniform crystallization, the source thickness
appeared to be greater than 18.5 mg/cm? at some points. Both
by measurement with an end-window counter, .and from a
calculation using a published value of the beta-ray decay
constant, the strength of the sample was found to be about
0.002 pC.

Figure 1 shows the beta-ray intensity distribution plotted
against momentum in gauss-cm. The curve has a maximum
of 11.8 counts per minute against a background of 18.3 per
minute. A Fermi plot taken from the experimental points is
shown in Fig. 2. This is linear above 450 kev, and gives an
end-point energy of 1.40+0.03 Mev. Calibration was taken
from the Fermi plot of P% beta-rays measured under identical
conditions except for source thickness. An upper energy limit
of 1.71 Mev!® was assumed for the phosphorus beta-rays. The
annihilation quantum photoelectron line, previously men-
tioned, gave the same calibration figure within 1 percent.

The theoretical intensity distribution for K*, corresponding
to a Fermi plot linear over the entire range, is indicated in
Fig. 1 by a dashed line. The point at 1130 gauss-cm (103 kev)
is probably low because of absorption in the 3-mg/cm? counter
window. The area under the experimental curve shows an
excess of about 4 percent over the theoretical distribution.

The Fermi plot for P32 was also linear down to 500 kev and
had a deviation of about the same shape and magnitude as in
Fig. 2 for K*. This would indicate that in both cases the
excess of low energy electrons is mainly due to scattering
which is difficult to eliminate under conditions of large solid
angle and low resolution. It is therefore probable that the true
K*® beta-ray Fermi plot would follow a straight line to con-
siderably lower energies than observed here.

The author is indebted to Dr. L. B. Borst for arranging the
loan of the material from the Stable Isotopes Division of the
AEC and for mounting the source. Thanks are also due
Dr. T. Lauritsen who made valuable suggestions for the use
of the lens spectrometer in this application.

* Research carried out under contract with the AEC.
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Microwave Magnetic Resonance Absorption in
a Nickel Salt near 1.25 Cm

A. N. HorLpeN, C. KITTEL, AND W. A. YAGER
Bell Telephone Laboratories, Murray Hill, New Jersey
March 22, 1949

AGNETIC resonance absorption at a frequency of
24,446 mc/sec. was observed in a crystal of nickel
fluosilicate (NiSiFs-6H,0) at room temperature as a function
of the static magnetic field applied in directions parallel and
perpendicular to the optic axis. The microwave technique
enables a direct determination of values of the ground state
splitting 6 and splitting factor g, quantities previously inferred!
from measurements of Becquerel and van den Handel? on the
magneto-optic effect in this salt, and also from susceptibility
measurements on other nickel salts.3
Our results are plotted in Fig. 1. For H || axis, we find
5=0.52 cm™, g=2.36; for H 1 axis, §=0.49 cm™! and g=2.29.
The differences between these values are probably within the
over-all experimental error. These values, which are for room
temperature, may be compared with g=2.252 and §=0.301
cm™ at liquid He temperatures, as calculated by Becquerel
and Opechowski! from the measured Verdet constant. Schlapp
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FI1G. 1. Magnetic resonance absorption in NiSiFs -:6H20 at 24,446 mc/sec.
Vertical axis is ratio of (magnetic energy loss in sample) to (total non-
magnetic energy loss in cavity and sample). Results are shown for two
crystal orientations, parallel and perpendicular to the static field.

and Penney® show that g=2(1—2\/5¢D), where \ is the
spin-orbit coupling constant and is equal to —335 cm™! from
spectroscopic data for the Ni** ion; ¢D is the cubic field
constant. Microwave measurements recently reported by the
Oxford group* give §=0.32 cm™ at 195°K, 0.17 cm™ at 90°K,
and 0.12 cm™ at 20°K.

The free Ni++ ions is in a °F state; in the cubic electric field
of the surrounding octahedron of water molecules, the non-
degenerate orbital level I'; is lowest. The threefold spin
degeneracy of the ground level is partly lifted by the combined
action of spin-orbit coupling and a small trigonal component
of the crystal field. The relation between field strength and
absorption frequency may be understood approximately by
a “symbolic”’ method; namely, by considering the behavior
of a level with L=1 in a cylindrical electric potential
(V=A[x2432—222]) and in a magnetic field H. We thus
treat only three states, instead of the 21 states of the complete
problem; the validity of this procedure is a consequence of
group theory.

For H | axis, the three eigenvalues are Ey=gupH; E;=
—gupH; E3=3; and the allowed transitions satisfygu sH]|)
=hn=+é. For H L axis, Ey=0; Eg, 3= (6/2)F [(6/2)*+ (gusH ]},
which in the limit of gupH>$ gives gupH=hv+35/2.

We wish to thank Dr. Conyers Herring for a profitable dis-
cussion, and F. R. Merritt and J. Andrus for valuable experi-
mental assistance.
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The Decay of Co?®

MARTIN DEUTSCH* AND ARNE HEDGRAN
Nobel Institute for Physics, Stockholm, Sweden
March 14, 1949

HE decay of Co® (18.2 hr.) has been studied by means of

a large double focusing spectrometer! and by coincidence
experiments. Samples were prepared by deuteron bombard-
ment of iron. The cobalt was separated chemically. Small
corrections for the radiations of the longer lived cobalt isotopes
were made where necessary. The positron spectrum was found
to be complex. There are two components? with maximum
energies of 1.50 Mev and 1.01 Mev and about equal abundance.
Another softer component of low abundance is possible. The



