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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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prot,ops Scattered out of: NllC) ei at Hi gb. En ergy ~ John Bo Cladis 0 

The 35 channel magnetic particle spectrometer as shown schematically in 

Figure 1 has been used in the' cave of the l84-inch cyclotron to obtain energy 

spectra of protons scattered at 22 degrees from hydrogens deuterium~ carbon 

and oxygeno The scattered protons enter the slit counter~ traverse three 

large proportional counters and.! the bank of 35 GM tubeso The slit counter 

and the OM tubes define the paths of the protonso 

Curves were exhibited for oxygen» carbon9 deuterium and hydrogeno All 

of the peaks fall at nearly the same energy as is shown in Figures 2 and 3, 

the energy expected forproton=proton collisiono The half-widths of the cur-

ves are 70 Mev for hydrogen, 119 Mev for deuterium and 130 Mev for carbon and 

oxygeno The spreads in the curves are partly accounted for by internal momenta 

of nucleio 

The energy resolution is poor at high energieso By inclusion of the now 

completed coincidence circuit in the overlap channel~ the first 16 GM tubes 

in the high energy sector of the magnet are staggered so that neighboring tubes 

overlap one-third of a GM tubes By connecting the coincidence circuit to 

identify particles in the overlap channel the energy resolution,has been im-

proved by a factor of 3 in these high energy channelso The net energy resolu­

tion can be further improved by narrovd.ng the, slit entrance to the magnet and 

by reducing the target thickhesseso 
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Proton Helium. Scattering - Thomas Me Putnam. 

This experiment was done. at the 60';"inch cyclotron with the Los Alamos 

multi-plate camera designed by Curtis, Rosen and Fow1ero The work was com-

p1eted in 36 hours with this equipment which was devised to obtain a great 

deal of data with a small amount-of running timeo A schematic of the camera 

and the cyclotron are shown in Figure 4, and the scattering chamber is shown 

in Figures 5~and 60 

The chamber is f~lled with he1iumo iihen the run is about to begin the 

plates are loaded into the chamber and it is Qutgassed from 4 to 6 hours. 

The runs themselves take about 1 hour, during which ver,y little change in 

temperature and pressure occurso The bearr current is mea.sured accurately 

with a Faraday Cup ~nd a precision capacitoro Every effort was made to e1imi-
"'. 

nate leakage count.current and the cup was surrounded with two bar magnets 

to cut out stray charged parti91eso One hundred or two hundred \-L plates were 

usedo The scattering results are shown in Figure 7,,' Five hundred tracks 

were used for each point on the graph. The statistical error is +' 4 percent. 

The differential cross section was calculated from the following equation: 

do: (S) = ~ i L sin e 
. d w W· Nb n ab" 

.0. 

Y I: yield. 

a, b= slit widths'·' 

no = scattering cerit.er 

, .. 
~. . 

J.. = distance between slits a and b 

L = distancet.o· plate from scattering center 
.' 

9 == scattering angle 
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Production of Positive Mesons by Protons as a Function of Z * - Mark Jakobson 

Relative cross se~tions for production of 53 ! 4 Mev mesons at 0° ~ 70 by 

·340 Mev protons have been measured for C~Al, Fe, CUll Agp and Pb. Mesons were produced 

by the external scattered beam .of the l84=ino cyclotron.. To separate the mesons from 

the proton beam~ the mesons were turned through approximately 900 by means of a 

magnetic field (Fig .. 8). The mesons were detected by trans-stilbene crystals and 

electronic circuits. A coincidence of the pulses caused by a -1r """:.ilies6~; p~~s:1D.g thro'ugh 

one crystal and stopping in a second generates a delayed gate which is put in coincidence 

with the M .;-pulse resulting from the decay of the stoppe1d --rr -r-meson .. 

Fig. 10 shows the measured relative cross sections o Standard deviations indicated 

include only statistical deviations .arising from countingo A curve is given for o/A as 

well as 0- per nucleus to indicate the effective cross section per nucleon. u-/A ~s a 

decreasing of (A) similar to that measured by Mozley for production of lI r mesons by 

photons. The A dependence agrees with that obtained by Brueckner,\) et at.\) in an analysis 

based on absorption of-timesons in nuclear mattero 

The differential production cross sections for 20 Mev mesons at 1500 .&0 0 
~ 15 made b~ 

240 Mev protons has been previously reported o Results here are in qualitative agreement 

and give the same general functional relation for the produ~tio~ Gross section as of (A)o 

To compare counter detection of·Tt~mesons with plate techniques~ the peak spectrum 

+ for the reaction p .jo p -7 D .. -11 was investigat~d. Figo 9 shows the spectrum which was 

obtained with a 2 inch polyethylene target. The pe~~ 'OGcurs at the energy expected from 

the thick production target which was used o The peak 0 btained by counters is consider-

ably broader than that obtained by plates because of the greater energy widt.h of the 

crystal detectors. 

See also UCRL~1433 
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35 CHANNEL MAGNETIC PARTICLE 
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Figo 5 
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Figo 6 
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PROTON- HELIUM SCATTERING 
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