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ABSTRACT

The spectrum of D=D neutrons after they have been degrasded by passing
through five inches of tuballoy is measured by the methods of L &=17 and
L A=/8, Although the spectrum has itwo maxima, the average energy of the

neutrons is comparsble with that of the fission spectrum.

UNCLASSIFIED

ARRROED EQR DIl | C RE] EASE




APPROVED FOR PUBLI C RELEASE

THE MMIFICATION F THE SPECTRUM (F D-D NEUTRONS
BY PASSAGE THROUGH 5" (F TUBALLOY

In connection with an investigation of the boron polonium neutron
spectrum (see L & Report 48) it was necessery to take a calibration measure-
ment on the D<D source in building Z., Since, in view of the necessity of
obtaining artificial sources having a Bpectrum similar to that of the fiasion
neutrons, it was felt that a D-D spectrum degraded by the interposition of
tuballoy might offer a reasonable resemblance, data were taken of the re-
coil distribution after a large block of tuballoy 5% thick had been placed
betweon source and ionization chamber.

The method and the equipment used and also the procedure for obtain-
ing the neutron speqtrum from the mesgsurad regoil spectrum are described in
detall in L A Reports 17 and 48. A block of tuballoy 7" x 7" x 5" was placed
A evay from the target. The center of the @Qnizgpign chanber was lccated
at 6 3/4" off the farther side of the tuballoy block. With this arrange--
ment measurements of the recoil distribution were taken the same way as for
the bare D=D gource in L & Report 48. The results of both measurements to-
gether with the spectra calculated from the recoil distribution are given
in Figs. 1 and 2,

The total number of neutrons observed betwesan .7 and 2.0 Mev, with
and without tuballoy interposed between source and chamber buy with the
same primary neutron flux in each case, was determined in the following way.
The D=D source was equipped with a monitor for recording the protons of the

D~D reaction, thus measuring the primary neutron flux. For a certain bias
e
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setting the total number of recoils above the corresponding energy was then
determined for the same number of monitor counts with and without the tu-
balloy interposed. Then the energy value of the bias seiting was determined
and the two recoll-curves plotted in such a way as to give the required
ratio of the integrals abova this energy. The neutron spoectra caleulated
from this recoil distribution have thus the same relative scale. By inte-
grating the spectra one finds that the ratio of the total number of neutrons
between ,7 MV and 3,0 MV of the bare source to those from the tuballoy-
shielded source is 3.67. The two apectra with thelr respective ordinate
gscales are given in Fig. 3.

From these results it may be secen that without excessive loss in in-
tensity a fairly reessonsble imitation of the fission spectrum may be obtained
by shielding the D=D source with a sufficient emount of tuballoy. Although
it is apparent that with the present arrangement still quite a few primary
neutrons appear it should be posgib}g.to remedy this situation by using
more tuballqy and.sg:roupding.the source gomplgtely.. It may be noticed
that the primary neutrons show a much larger spread with the shielding,than
without. - Most probably this is due to elastic scattering of high and low
energy primaries emitted at considerable angles off the 90° direction. Since
Since the tuballoy shield subtends an engle of X 40° the primary neutrons

hitting the tuballoy have an energy (at .1 MV bombarding voltage; of
U .26
2.5 {<.. ,22 Nov.
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