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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Sumnary of the Research Progress Meeting

September 30, 1948

Henry Kremer

Pulse Analyzer Using a Gathode Ray Tube. Wo Glenn

In order to identify G=emitting isotopes produced by the bombardment of an
element, the energy spectrum of the resulting radiation is observed, A typical arpartiéle
spectrum is shown in Fige 1. A meximum or peak indicates the emission of particles
with energies contained within a short range about the "characteristic®™ energy level
of & certain isotopes

In the past, such an energy distribution fbr a-particles was found by imposing
the puise which was registered in the counter on a selector consisting of a series of
fiffy'thyratrons which were adjusted to discriminate between the energy levels. As a
thyratron was fired, it activated & mechanism whereby the preceding thyratron was ex-
tinguished. Each thjratron was connected to a particular channel of a mechanical countere.
In this fashion, the number of pulses within discrete energy ranges was recorded,

It was found, however, that false peéks which did not correspond to a particular
characteristic energy were sometimes recorded. This was attributed to the tendency of
the thyratrons to drift, that is, to fail to contain the discrimination within the pre-
scribed energy renge. To correct this failing in the method, the series of thyratrons
was replaced by a cathodé ray tube selector.

This selector is shown schematically in Fig. 2. The pulse is imposed on the
deflector plates of the tube, This results in a corresponding deflection of the electron

eam which impinges on the screen. The deflection of the beem cen be used as & measure
of the energy level of the pulse. For this purpose, a series of fifty electrodes was

attached to the inside of the screen. The electrodes were then connected through emplifiers
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to the channels of a mechanical counter. Thus,; the ladder of electrodes served to
discriminate between the energy levels of the pulses. Relative drift was essentially
eliminated, since the discriminetion dépends on physical dimensions (size of electrodes
and their position).

In order to assure the activation of none but the sappropriate electrode, a
pu;se shaper was connected to the horizoﬁtal deflector of the tube, This resulted in

& square pulse picture,

A cathode ray tube in conjunction with e photomultiplier tube will be u;e@_tp

measurs very short half-lives, It is expected that it will be possible to measure half-

lives of the order of 1 p seg.

High Energy Gemme-rays from the Cyclotron., B. Moyer

It was decided to look for gamme-radiation emanating from the target of the
184" éyclotron. Since it was thought reasonable to supposé that gemme-radiation, if it
exists, is isotropic, the apparatus was set up outside the shielding in line with the
neutron channel (Figa 3).

- The epparatus consists of a plate of Ta or Pb as a source of electron pairs,
a magnet to deflect these pairs, and three proportional counters firing in coincidence.
(Fig. 4).
| Although the source of the radiation is not known, evidence was obtained which

seems to indicate its existence. Speculation as to the source must include consideration
of meson decay, bremsstrehlung from the cyclotron terget, and nuclear excitation.

The energy spectrum of the electron pairs emitted from the lead shield was found
by adjusting the field of the magnet. The results are set down in Taeble I, Columns 3
end 4 were obtained for bombardment of the cyclotron terget with déuterons; column 5

corresponds to bomberdment with alphe-particles.



UCRL-189

=G

Table I. Electron pair coincidences for different energy renges.

Table I
Energy range Average Energy Noo, of Coincidences BVZ}EH" P rel. no. N/lOOO
in Mev in Mev N/SOO sec. (deuterons) of Counts Corrected g-particles
for Scatterer
81-150 116 1 0.12 0
54-95 73 15 3 2.5
27-49 42 ' 19 6 2
16-29 22 : 27 v(27)? --
8-14 11 ~ 40 (200 )I? -
0 0 0 0 | 0

The number of accidental coincidences was found to be negligible since, when
the pair-producing shield was removed or the magnet turned off, no counts were observed.

The only conclusion which can be drewn at present is that gemma-radiation is
produced in the cyclotrone

Suggestions were offered from the audience regarding the refinement of the

gpparatus by the introduction of plates to collimate the electron beems,

Meson Half-life. W. Panofsky

Iﬁ the Reéearch Progress Meeting for August 26, J. Re Richardson reported a
method for determining the half-life of a meson by a photographic technique employing
a com?arison of the number of mesons recorded on plates placed at the 180° and 540°
positions in = speciel holder provided with spiral chemnels. That is to say, e channel
is provided tha£ solects negative mesons spiraling upwerd from the target. Six photo=
grephic plates are exposed at the 180° position. A similar channel is provided for
mesons spiraling downward at an equal angle but unobstructed at the 180° position. .These
: mésons spiral downward passing 1l inch below the center of the target through an open

chennel to the 540° positions The ratio of the number of mesons in these two sets of



UCRL~189
;e-

plates when corrected for geometry gives the loss of mesons in the time corresponding
to one revolution of the magnetic field. In a uniform magnetic field the geometrical
.correction is simply a factor of three.

In a recent communication Richardson reports that in the interval since August
26 fifty more meson tracks in plates exposed at the 540° position have been measured,
On the essumption thet the geometry is correct he has derived a revised value of the
half-life of the meson of 7,5 ¥ .8 x 10™° seconds. This corrésponds to & ratio of -
epproximetely 631 in the mesons discovered in the 180° and 540° positionse

An attempt has been mede here to check the geometric factor in the experiment
using the seme plate holder and protons arising from the target of the 184" cyclotron.
As yet this experiment with protons hes not been successful enough to allow any con-
clusions to be drewn., In addition, the same plate holder has been used with a thick
a~particle source in the magnetic field of the cyclotron but with the cyclotron beem
turned off. Tentative results give a geometrical factor of 3.3 % 20 per cent for the
retio of the number of particles received at the 1800 and 540° positions; ‘It thus
appeérs that a factor of 3 used by Richardson’in his calculetions is. not far from correcte

It is planned to make & more accurate determination of this factore

RLID/10-5-48
HW
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a-energy
Figoe 1 A typicel a-particle spectrum,

Electrode plates

Fige 2 Cathode ray tube selector.
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////’/‘Target

Neutron channel
Y =ray detector

Figo 3 Position of the apparatus

Te ~ Pb
Proportional counters /—

Proposed shielding

Orbit of peir

Figoe 4 The y=ray detector
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