
IN ELASTI C SCATTERI NG OF 14.8 —MEV NEUTRONS

second. The second alpha counter would be a thin
(slightly more than alpha range) layer ot plastic scintil-
lator on the glass envelope of a short-transit-time photo-
multiplier. This (coincidence and time zero) counter
would be movable within the vacuum system to provide
a coincidence neutron beam over a 120' range of angles,
all directed away from the laboratory building. The
scatterer would be outside the vacuum system. To cut
down random background from cosmic rays, an array
of Geiger counters in anticoincidence would shield the
neutron detector.

Analysis would be carried out by a chronotron similar
to the one already built, but with a channel width of
2&(10 ' second to take advantage of the short-transit-
time photomultipliers.

Estimates of the backgrounds to be expected indicate
that 1000 counts/hour could be collected on a line
having 2 percent of the total INS intensity, with a real-
to-random ratio of 1:1. Since the main source of back-
ground would be random m-alpha coincidences, the
true/background ratio could be improved in direct
proportion to the time required to collect a specified
number of counts. Energy resolution would be ~10
percent (full width) at 12 Mev, with a three-meter
Right path.

It should be emphasized that the discussion above is
the summary of a design study, not a description of
apparatus already built or definitely planned.
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The half-life of Sm"' has been measured to be 1.25~0.06)(10"years with an energy distribution corre-
sponding to the emission of monoenergetic alpha particles.

A STUDY of the natural radioactivity of Sm"'
has been made, including a determination of the

half-life and an investigation of the energy spectrum
of the alpha particles.

The activity of the samarium was measured using
a kr counter developed by Sawyer and Kiedenbeck. '
The counter was originally designed for use in the
Geiger region, but tests showed that with center
wires of 4-mil diameter and a filling of 20 cm of CH4
and 41 cm of argon it performs satisfactorily in the
proportional region also. The sources were made of

' G. A. Sawyer and M. L. Wiedenbeck, Phys. Rev. 79, 490
(1950).

zapon films upon which aluminum was deposited by
evaporation in a vacuum followed by a similarly
deposited layer of samarium chloride. It was found that
by using a molybdenum crucible quite eKcient evapora-
tion of the samarium chloride could be obtained.

tA"hen samarium chloride is evaporated, there is
some question as to its 6nal chemical composition. '
Therefore, in order to determine the amount of
samarium deposited, a spectroscopic analysis of each
source was made.

A large quantity of 10 percent HCl stock solution

~L. L. Quill, Xgclear ErI,ergy Series IV 198 (McQraw-Hill
Book Company, Inc. , New York, 1950), pp. 125, 219.
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