


The problem, although it nromises positive resultis, will involve experi-
ments that require a very modest anocunt of equipment.

Since the Double Compton Scattering study fits in very nicely with
the long-range program of this nprojesty it hos been decided that efforts
should be concentrated here in the near future. The plan of attack is

discussed in this ranort.

I7. PROCGRESS TO DATE AUD FUTURE PIAKS

The early efforts in this program were expended in literature
surveys and cataloging, and in the design, construction, and purchase of
laboratory egquipment. TFunds were made available for the purchase of a
scalar, & pulse-height amalyzer, and scintillation equipment, including
photormltiplier tubes and Nal crystals., The electronics laboratory and
machine shop cooperated in constructing & highevoltage power supply, a
pulse generator, a triple~coincidence cireult, a dry box, and mmerous

srmall items,

1. A4 Germanium Alpha Particle Detector:

The literature survey showed an interesting possibility of developing
an alpha particle detector using an nep junction Cermanium diode. An
aexperimental model of the detector was constructed from a Germanium
crystal (obtained from the Bell Telephone Iaboratories) which initially
proved to be quite satisfactory. A life test, however, showed that
exposure to the molsture in the atmosphere was detrimental, OSince then
only one additional crystal has been obtained, and it was damaged in
handling before any uvsefvl information could be mathered, Ifforts have

been made to obtain additional crystals to contime this study.
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The n-p junction diodes used for these tests were 0,50-mm square and
l-cm long. Polonium alpha particles bohbarded the crystal perpendicular
to the len~th of the crystal and parallel to the barier. It was found
that & 1isht shield was not necessary,

The crystal was biased approximately 1 volt negativelys the pulses
were fed into an A«l linear amnlifier and then to a scalar. After the
rain of the amplifier and the capacity of the n=p barrier (70-m £d)
were measured, the quantum yield of the crystal was found to be approxi-
mately one, (One quantum or 3 ev of incident enerpgy produced one
electron~hole nair in the crystal,) This can be compared with a gas
ionization chamber which requires approximately ten gquanta or 30 ev of
incident enérgy to produce cne ion pair.

The efficiency of the detector proved to be extremely gocd; however,
since the capacity of the barrier was so large, the voltage of the output
pulse wap too small to make a practical couwrter. FParther theoretical
studies ‘showed that the ecapacity of the barrier should have been aporoxi-
mately 3erm fd. An additional crystal was measured and this was found to

be the casej Hmrever, this crystal wae damaged in handling.

2o Double C:mp'bon seatterings

The work accomplished on the Double Compton Scattering problem has
been in a literature survey and in organizing the v . inry ooty ont fop
the experiment. A discussion of the experimental precciuve, equipment,
and pertinent results of the literature survey are given here.

In 193k Ebitier and ‘x‘ior-clhe:';,:;-:,1 wrodleted thet one or more further
quanta were produced in addition to the norrmal scattered quantum in the
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incident on a thin metallic foil to produce the Double Compten Seattering,
Approximations were made as to the angular distribution of the Compton
photons, Bremsstrahlung, ete., which resulted in a cross section of 1/300
of the primary Compton effect as compared to the theoretically expected
value of 1/137. An sssumption was also made that this double effect
occurred only when the incident guantum energies were much greater than

2. Heit.ler3 now shows that this last assumption was not correct.
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The proposed experiment is to study the primary and secondary Compton
quanta from gamma rays from Cesium 137 incident on an anthracene crystal,
The energy of the Compton electron in this crystal will be measured and
the time of the event will be fed to a coincidence circuite Two scintilla-
tion detectors will be spaced around this scattering crystal to detect
the scatiered quanta, The energy of these scaitered quanta will be
measured, and the time of these events will also be fed to the coincidence
circuit. When these three events occur in time coincidence the enersy in
each event is recorded, as is the angular location of the twoe ganm
detectors, From these data the angular distributions and cross sections
may be determined,

The actual messurements will be accomplished as follews: the pulses
from the Compton electron evente in the anthracene crystal and the pul:
from the twe MWal crystals from the scattered quanta will each be amplified
by their respective A=l amplifiers. A new pulse formed b, the leading
edge of the three primary pulses will be fed into a triple=coincidence
circult which will trigger a gynchroscope only when these three pulses are
in tims coincidence. The three primary pulses, which are proportienal to

the energy of the events that cause them, will be fed to the vertical
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deflection system of the synchroscope. Bach pulse will be separated from
the other in time by suitable time-delay cables. The result will bs that
a photdgraph of the synchroscope will show the three pulses that occurred
in time coincidence and will give a measurs of the energy in each event.
By correlating these energy measursments with various positions of the
detectors, all of the desired information will be obtained.

It is anticipated that in the next quarter all of the necessary
equipment will be purchased or constructed for this experiment. Theoret-
ical studies will continue to assure that no experimental irnformation

will be overlooked when the actual experiments are started.
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Respectfully submitted,

,Ak ' G. P. Robinson
ngqu‘ Project Diractor




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

