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+1.0)X107% cm? erg, several orders of magnitude smaller. If
from either expression one would further conclude by an argu-
ment of charge-independence that there exists of a term Hpwye
with a similarly large coefficient, this term would give rise to beta-
disintegrations much stronger than those observed, as the coeffi-
cients to be used in the Fermi theory for agreement with observa-
tions lie between 10748 and 1075 cm?® erg.

We therefore conclude that charge-independence of the phe-
nomenological direct nucleon-lepton interactions is not to be
expected. This is not surprising, if we believe that these direct
interactions are the result of interactions through fields, which
are radically different in the three cases mentioned. If the Lamb
shift arises from purely electromagnetic interactions,”8 it is obvi-
ous that no corresponding effect of the same magnitude should be ex-
pected for Hynee or Hpnes. If Hynee is due to a cooperation be-
tween an electromagnetic and a mesic interaction,’ again this
effect does not contribute to Hpyes, which may then be taken
either as a real direct interaction or as a cooperation between the
interactions of nucleons and of leptons with the mesic field,® the
latter interaction being very weak.
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MALL anhydrous cesium fluoride crystals have been grown

in a hydrogen atmosphere without the addition of thallium
or other activators. These crystals scintillate with light output
predominantly in the blue-ultraviolet region. The total integrated
pulse height for Co% gamma-rays is between 1/10 and 1/12, the
integrated pulse height of anthracene when using an ultraviolet
sensitive C 7140A photomultiplier, whereas the CsF pulse height
is of the order of 1/20 of the anthracene pulse when using a 5819
photomultiplier.

Gamma-radiation from Cs1%7, Co®, ThC", and from the Po(e)
—Be reaction show the gamma CsF pulses to be approximately
proportional to energy. More exact measurements of pulse height
cannot be made until larger clear crystals are available.

The decay constant (time for pulse to decay to 1/e) was meas-
ured using the pulsed photomultiplier technique of Post and
Shiren.! 2500-volt square pulses of 1078 sec duration were applied

across the divider network of an internally shielded C7140A. -

The anode resistor of 93 ohms was connected directly across the
vertical deflection plates of a S5XP11 cathode-ray tube swept at
2108 cm per sec. CsF pulses produced by the Co® gamma-radia-
tion were photographed. The area under the decay portion of the
traces was graphically integrated (to smooth out statistical fluc-
tuations) and then plotted on semi-log paper. The decay constant
was determined to be 51079411079 sec. CsF is therefore the
fastest inorganic material thus far studied. Its decay constant
compares favorably with the best solid organic scintillators,
although it is not as fast as some liquid scintillators.

A freshly prepared crystal was mounted in a dry chamber on a
photomultiplier whose anode resistor was 100 kilohms in order to
obtain integrated pulses. When alternately exposed to the alpha-
radiation of Po®0 and the gamma-radiation of Co®, direct com-
parison showed the 5.3-Mev alpha-pulses to be of the same size
(within 10 percent) as the 1.3-Mev gamma-pulses. Furthermore,
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the alpha produced pulses were visibly slower; the alpha-pulse
decay constant is estimated at 2)X10~7 sec. The possibility of sur-
face deterioration of the crystal was ruled out by introducing
RaCl directly into a crystal. In this case, fast gamma-pulses,
superimposed on the somewhat smaller slow alpha-pulses, were
observed.

The wide difference in. the decay constants of gamma- versus
alpha-produced pulses suggests that the mechanism of the alpha-
produced scintillation is somewhat different from the mechanism
of the gamma- (electron) produced scintillation. This observed
difference suggests that it would be worthwhile to investigate
better known scintillators in an effort to find similar variations of
decay time. It is known that silver activated ZnS shows a re-
versed behavior:? The alpha-scintillations are four times as fast
as beta-scintillations.

CsF crystals should be useful because of their speed, high
density (3.586 g/cm?), and high atomic number, the latter per-
mitting observation of gamma-pair and photopeaks. On the other
hand, the pulse height is small and the crystals are quite deli-
quescent.

CsF is similar to the organic scintillators in the following re-
spects: (1) It apparently scintillates in the pure state, (2) has a
decay time of the order of allowed atomic transitions (~107%
sec), and (3) has a lower relative luminous efficiency for the alpha-
versus electron-produced pulses.

Wewish tothank Dr. R. W. Engstrom and Dr. R. B. Janes of the
Radio Corporation of America for the loan of the special C7140A
photomultiplier, and Mr. J. Narud for help with the fast elec-
tronics.

* This work received partial support from the joint program of the ONR
and the AEC.

1R. F. Post and N. S. Shiren, Phys. Rev. 78, 81 (195
2 Marshall, Coltman, and Bennett, Rev, Sci. Instr. 19 744 (1950).

Paramagnetic Relaxation in Cesium
Titanium Alum
JuLiAN EISENSTEIN

University of Wisconsin, Madison, Wisconsin
(Received June 3, 1952)

N a recent paper! the author extended the usual phenomeno-
logical theory of paramagnetic relaxation by considering the
effect of a finite thermal conductivity. The expressions for the
real ai.d imaginary parts of the susceptibility of a paramagnetic
salt were developed in powers of T/r, where T=pcure?/15K. T is
the measured relaxation time, p is the density, cx is the specific
heat at constant magnetic field, 7o is the radius of the specimen
(assumed spherical), and K is the thermal conductivity. Ordi-
narily T/r is small so that only the zero-order terms in the ex-
pansions need to be considered. However, according to recent
measurements of Benzie and Cooke? the relaxation time in cesium
titanium alum is extremely short. One can therefore expect that
the distortion of the x’ vs x’ curves caused by the finiteness of
the thermal conductivity will be observable provided a sufficiently
large and very pure single crystal is used in the experiments.
The densities of CsAl, CsV, CsCr, CsFe, CsGa, CsRh, and
CsIn alums range between 1.97 and 2.24 g cm™ so it seems reason-
able to take the density of CsTi alum as about 2.0 g cm™2. CsTi
alum obeys Curie’s law very closely and therefore cy=cay+CH?/
T2, where ¢y is the specific heat at constant magnetization.
According to Benzie and Cooke, the molar Curie constant is
0.120 and ¢ 72/C=2.7%X10% Since the molecular weight of CsTi
alum is about 589, we have C=2.04X10"* deg g! and cy=2.04
X10™4(2.7X 1044 H?) /T? erg g deg™!. We shall asume the speci-
men has a radius of 1 cm. It is difficult to say what value should
be taken for the thermal conductivity. As a very rough approxi-
mation we shall use the expression 5.3 1057 erg sec™? cm™ deg™
which represents Garrett’s® measurements on potassium chromium
alum at temperatures between 0.14 and 0.30°K. According to



