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interchanged in the magnetic field to cancel any
diGerence. The accurately known ratio' of free electron
to proton magnetic moments is used to express the
ratio of gg to the free-electron value, g, . All the results
appear in Table I. The errors represent 95% confidence
limits. A more detailed report is being prepared.
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'Kip, Kittel, Levy, and Portis, Phys. Rev. 91, 1066 (1953};
C. K. Jen and N. W. Lord, Phys. Rev. 96, 1150 (1954}.

2 A similar resonance for neutron-induced F centers was dis-
cussed by N. W. Lord and C. K. Jen, Bull. Am. Phys. Soc. Ser. II,
1, 12 (1956).

3 G. Breit and I. I. Rabi, Phys. Rev. 38, 2082 (1931).
4 F. Seitz, Revs. Modern Phys. 26, 49 (1954).
5 Koenig, Prodell, and Kusch, Phys. Rev. 88, 191 (1952).

Paramagnetic Resonance Syectrum
of Curium*

P. FIELDs, A. FRIEDMAN, AND B. SMALLER, Argonne 1tltational

Laboratory, Lemont, Illinois

AND

W. Low, Enrico Fermi Institute for 1Vuclear Studies,
University of Chicago, Chicago, Illinois

(Received November 26, 1956)

~ ~

E have observed the paramagnetic resonance
spectrum of curium in anhydrous lanthanum

trichloride at three-cm wavelength and room tempera-
ture. Seven lines can clearly be distinguished con-
firming the assignment of seven 5f electrons' and a
ground state of 'S772 analogous to the spectrum of
gadolinium [(4f)']. The spectrum can be described by
the following Hamiltonian:

&=W g S+73s'I's'+73s'f's'+73s'I's'+&s'&s'

where I' " are operators and are given by Elliott and
Stevens. ' Following Bleaney et ul. ,

' one defines for
convenience

b2 382 ) b4 6084 b6 126086 ) b6 126086

From the measured absorption lines when H is perpen-
dicular to the c axis, we find that at room temperature

g = 1.9914&0.0008, b~' ——8.2&0.2 gauss,
bss 2.2+0.2 gauss, ——(bs' —5bs') ~&3.7&0.5 gauss,

which can be compared with Jeffries' recent values' of

g—2.00, bss ——1f gauss at 77'K. The analogous sPectra
of Gd+' in LaC13 determined by Hutchison et al. ' gave
the following parameters:

g = 1.991&0.001, b2'= 9.1&0.1 gauss,
b4'= 1.81&0.04 gauss b6'= 0.69&0.15 gauss.

The small differences in the values of b2' and b4' are
suQicient to give the appearance of diferent spectra for
the two ions.

LaC13 single crystals were prepared by the method
outlined by Anderson and Hutchison' in narrow quartz
tubes. The curium was carefully purified so as to be free
from any other rare earth elements. The best spectrum
was obtained with a single crystal containing 20 pg of
Cm'44 at a dilution of about one part in 2000. The
radiation damage caused by the intense n radiation
caused all transitions except for the —,'~——,

' transition
to disappear within 24 hours. Some lines caused by
radiation damage were detected, but were of small
intensity compared with the 7 fine structure lines.
The crystal Quoresces very strongly with a light blue
color. We have also observed the spectrum of Cm in a
magnesium bismuth nitrate single crystal. ' Seven lines
were observed in a crystal containing about 15 pg of Cm.
Larger amounts of Cm caused so much radiation
damage so as to obscure the spectrum of Cm. Three
intense lines caused by radiation damage stood out in
particular. They fall at g=2.003 and with an average
separation of 62 gauss with H parallel to the c axis. The
three lines are characteristic of a hyperfine structure of
N", the only isotope with nuclear spin 1 in this crystal.
The radiation damage spectrum was not investigated in
detail but there seem to be more than one nitrogen ion

per unit cell.
In addition we have incorporated Cm into Th02 and

CaC12. Many lines were observed, presumably caused

by radiation damage. Similar lines were observed when
these compounds were exposed to a cobalt source. We
have also attempted, so far unsuccessfully, to find a
hyperfine structure due to the nuclear moment of the
odd isotope Cm'4'. Work along this direction is being
continued.
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0 far relatively few investigations on radiation
damage have been published in which x-ray tech-

niques were used to detect the effect of nuclear radiation
on metals and semiconductors. It seemed of interest to
see if x-rays could give information on the e8ect of
radiation on the III-V-compounds. This group of com-
pounds crystallizes in the zinc blende structure and


