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calibrating lines of the same energy. Though the addi-
tional width could be due to nuclear capture from the 1s
level, it is possible that it originates at least in part
from this unresolved line. In the case of p mesons a
corresponding broadening is not observed, but the
different behavior of the two mesons could be explained
in terms of the large nuclear capture probability of
pions in the 2P state, which thus depresses the 2~1s
line relative to the 3p—&1s.

There have been some recent theoretical investiga-
tions'4 on the nuclear shifts of the Is m.-mesonic level.
In Fig. 3 we have plotted the results obtained from the
paper of Deser, Goldberger, Bauman, and Thirring. The
agreement with experiment is quite good. However, this
may be fortuitous both because of some possible 3~1s
admixture in our peaks, and because of the extrapola-
tion and oversimplification involved in the theoretical
estimate. In addition our preliminary results on boron,
though not yet su%ciently consistent to be reported,
seem to contradict the trend indicated in Fig. 3.
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HE average number of neutrons per spontaneous
Gssion of Cf'" has been found to be 3.10&0.15

by the manganous sulphate moderator-absorber system.
Since the discovery of spontaneous 6ssion by Petrzhak

and Flerov' in 1940, measurements of the number of
neutrons per fission, v, have been made upon various
nuclides. Littler" and Barclay, Galbraith, and White-
house4 found the best value of v(U"s) =2.4&0.2, and
the latter authors report v(Th"') =2.6&0.3. Recently,
Barclay and Whitehouse' measured v(Cm'~) =3.0&0.3.

Since the ratio of alpha decay to spontaneous fission
is only about 42 in the decay of Cf'~', there is no
measurable contribution from (n, ss) reactions on low
Z elements to the total number of neutrons observed
from a sample. For this reason, Cf'" makes an ideal
standard for the calibration of other neutron counting
devices.

A sample of Cf'~ of about 5&10 ' micrograms was
mounted on a one-inch platinum disk and the number
of 6ssions per minute was determined by direct count-

ing. The sample was placed in a Lucite tube and im-
mersed in a tank filled with saturated MnSO4 solution
until the Mn" radioactivity formed by neutron capture
in Mn" had reached an equilibrium level. The sample
was removed and the intensity of the radiations from
the Mn" in the tank was measured with an immersion
counter which utilized an NaI crystal as a detector.
The tank and counter were calibrated by measuring
the activity produced from a standardized mock fission
source, ~ and by comparing the activity produced by
the fission spectrum from Cm'~ in this tank with that
produced in a tank which was large enough to be
essentially infinite for the absorption of the neutrons
from standard polonium-beryllium sources. Neutrons
from the polonium-beryllium sources are presumed to
be more energetic than those from any spontaneous
fission source.

Over-all errors in the average value obtained from
several measurements are thought to be less than
5 percent. Work is continuing on several other heavy
element nuclides.

We wish to express our gratitude to J. Harper and L.
Mann for their work on the electronic equipment.
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'
QREV&OUSLY published low-frequency data's from

magnetic resonance experiments with 3.1-hr Cs'"
atomic beams, when correctly substituted in the Breit-
Rabi equation, yield a hyper6ne splitting As=3684.3
&0.5 Mc/sec if a positive nuclear magnetic moment is
assumed, and he=3695&0.5 Mc/sec if this magnetic
moment is taken to be negative.

The direct hyperfine transition in Cs"4 has been
observed at 3684.5&0.5 Mc/sec in an atomic beam ex-
periment at this laboratory. The previous data and the
present measurement are consistent only with the as-
sumption of a positive nuclear magnetic moment.

Details will be published in a paper to be submitted
in the near future.
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