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Summary of the Research Progress Meeting of April 20, 1950

Henry P. Kramer

Department of‘Physics, Radiation Laboratory
University of California; Berkeley, Californiév

August 17, 1950

Production of Mesons by Protons on Protons at 0° to the Beam. W. Cartwright.

Two basic Techniques have been used in the rroduction of mesons in the
external beam of the 184-inch cyclotron by the group of Richman and Wilcox.
One method was based on the identification of mesons without the use of a
magnetic field merely by the tracks tréced by the mesons in nuclear emulsion.
This method prdveé to be quite satisfactory except at small angles since in
the forward direction the background of protons scattered from the beam made
the plates illégibleo The present technique employs a 12,000 gauss magnetic
field for the separation of positive from negative mesons and 1s particularly
suited to supplement the other method for the detection of meséns emitted at
small angles to the beam. The schematic of the apparatus in Fig. i shows
that mesons produced in the target are bent into channels in a copper block
and are received near the end of their trajectories by stacks of nuclear
plates. Proton background is no problem on the negative side. Protons
that may have the correct energy and initial scatter angle to be deflected
by the.magnetic field into the positive meson channel are prevented from
being recoraed on the nuclear emulsion by means of a metal foil which pér»
mits the more energetic mesons to pass but stops the protons. In evaluat-
ing the nuclear plates the conventiﬁn is followed that only tracks ending in
the emulsion are inecluded in the data. Fig. 2 shows the results that have
been obtained for hydrogen at 0°, The curve for hydrogen was found by

subtracting the cross section measured with a carbon target from that
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obtained with a CHp target. It is planned to investigate the fine structure

of the peak indicated by the hydrogen curve.

Proton-Proton Scattering as a Function of Energy. B. Cork.

Since the differential cross section for proton-proton scattering at
90° in the center of mass system had not been previously studied in the
interval from 14 to 32 Mev it was decided to perform an experiment to sup-
plement exiéting information, fhe apparatus that was used is sketched in
Fig. 3, Protons of the desired energy, 18.8 Mev, were obtained by adjusting
the energy of the Van de Graaff injector and the field strength of the drift
tubes. Protons of the appropriate energy were selected from the beam by
means of a magnet. Figs. 4 and 5 show the results of the present experiment
and a sﬁmmary of the work done over the entire energy intervél that has been

investigated by.differenﬁ authors.

Photoproduction of Mesons from Li@uid Hydrogen. A.S.Bishop.

By means of the apparatusnand delayed coincidence circuit pictured in
Fig. 6 the photoproduction of ﬂ+~mesoné from liquid hydrogen is being méas—'
ured, In order to detect the mesons by means of a telescope of ecrystal
“counters one takes advantage of the decay of the nt-meson into a p-meson
which in turn decays into a positron. If a meson is étopped in the second
crystal and decays there, it is counted. Two consecutive pulses announce
such an svent on én oscilloscope sereen. Because of the short half-life of
the n'-meson the pulses produced by the w*- and u+mmesons appear as one.
Aﬁproximately two microseconds later a pulse due to the resulting positron
appears on the screen. Background produced.by~stray v-rays was found to be
negligible.. An energy distribution was obtained by placing various thick-

nesses of absorber between the hydrogen target and the counting apparatus.
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From conservation of energy and momentum one sees that at a given angle of
emission with fespect to the x-ray beam, the energy of the n”-meson is a
function of the photon energy. By observing the energy distribution of the
continuous 1/E synchrotroﬁ beam as well as the energy distribution of the n*-
mesons produced one can deduce an excitation function. The raw data for 90°
are ghown in Fig. 7. The derived excit;tion function is pictured in Fig. 8.
At present, the experimental results seem to fit the scalar theory better
than the pseudo;scalar although no conclusions can be drawn. In order to

make a sounder judgment in this matter it will be necessary to investigate

the production at angles other than 90°,

The Tumor-Host Relationship. K. G. Scott.

By administering 1131 1abeled thyroxin to rats and determining the
residue of this radicactive material in the organs of animals with tumors of
various sizes, it was found that the uptake of thyroxin in the thyroid, which
is the organ that normally accumulates most of the thyroxin, decreases with
increasing size of tumor. O&imilarly a quantitative difference was found
between the‘ thyroxin content of the intestinal tract of tumorous rats and
that of normal enimals.

ATumors were broken into their biochemical constituents and were admin-
istered to normal rats. It was found that none of the fractions with the
exception of the proteose group produced an upset metabolism. Proteose,
an extremely toxic material which has the function of dilating capillaries,
‘however, distqued'the thyroid metabolism.

This\work was performed under the auspices of the Atomic Energy Commission.

Information Division
8/17/50 md
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