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- The BS-éhannél magéetic particle_Speétrémetér as shown schematically in
Flgure 1 has been used in the’cave of the 184-inch cyclotron to obtain energy
spectra of protons scattered at 22 degrees from hydr’ogen9 deuterlum, carbon
- and oxygen. The scattered protons enter the sllt counter, traverse three

large proportlonal counters and/the bank of 35 GM tubes. The slit counter
and the GM tubes define the paths of the protonse
Curves were exhibited for oxygen, carbon, deuterium and hydrogen. All
of the peaks fall at néarly the séme energy és is shgwn in Figures 2 and 3;
the energy‘ekpeéied for'protonmprotbn collisiono The half—ﬁidths of the cur-
ves are 70 Mey for hydrogen, 11QvMev forIAeuterium'and 130 Mev for carbon and
‘oiygeno The spreads in ﬁﬁe éurves are partly accduntéd for by internai momenta
of nuclei, |
The energy resolution is poor at hlgh energleso By-inclusionvof the now
~ completed 001nc1dence 01rcu1t in the overlap channel, the first 16 GM tubes
in the hlgh energy sector of the magnet are staggered so that nelghborlng tubes
overlap onesthlrd of a GM tube. . By connecting the ‘coincidence circuit to
identify particles in the ovérlap channel the energy résolutidn'has been im-
proved by a factor of 3 in these high‘énergy chénnélso The neﬁ energy resolu-
tion can be further improved by narrowing the slit entrance to the magnet and

- by reducing the targét‘thick‘nesseso
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This experiment.was done:ét the 6b;inch cyclotron with the Los Alamos
multisplate camera deeigned by Cu;tis, Rosen and FoWlero The work was com-
pleted in 36 hours with this eéuipmeut which was.devised to obtain a great
deal of data with a small amount-of running time. A schematic of the camera
and the cyclotron are shown in Figure 4, and the scattering chamber is shown
in Figures SQand 6o |

The chamber is filled with helium. When the run is about to begin the
plates are loaded into the‘chamber and it is cutgassedlfrcm L4 to 6 hours.

The runs themselves take about ‘1 hcur, during which ueny little change in
temperature and pressure oceurs. Tﬁe bear current is'meesured accurately
with a Faraday Cup and a precisiou”cepacitor;/ Every efforﬁ was made.to elimi-
nate leakage count. curreut anu tﬁe cUplwas surrcunced with two bar magnets

to cut out stray charged partlclesol One hundred or.tWO-hundred Kk plates wefe
used. The scatterlng results are shown in Flgure 70 Five hundred tracks

were used for each p01nt on the graph° The statlstlcal error is Y 4 percent.

The dlfferentlal cross sectlon was calculated from the following equatlon’

lg( !=1 lLs:LnG

dw W Nb,n ab

¥y = yield.
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Production of Positive Mesons by Protons ag a Function of Z ¥ - Mark Jakobson

Relative ¢ross sectlons for production of 53 i 4 Mev mesons at OO L 7° by

- 340 Mev protons have been measured for C, A1, Fe, Cu, Ag9 and Pb. Mesons were produced

‘ by the external scattered beam .of the 184~in. cyclotron, To separate thevmesons from
the proton beem, the mesons were turned through approximately 900‘ by means of a
vmagnetlo field (Fig° 8) The mesons were detected by trans-stilbene crystals and
electronic circuits., A c01ncldence of the pulses caused by a7’ mssom gassing through
one crystal and stopping in a second generaees a de;ayed gate which is put  in coincidence
-w1th the « " pulse resultlng from the deeay of the stopped 7 "meson,

Fig, 10 shows the measured relative cross sections, Standard deviations indicated
include only statistloal deviations arising from counting, A curve is given for ﬂf/A as
well as o~ per nucleus to indicate the effective eross section per nucieon, /A is a
decreasing ofk(A) similar to that megsured by Mozley for production of 77 mesons by
photons. The A dependence agrees with that obtained by Brueckner, et al, in an analysis
‘based on absorption of 7 mesons in nuelear matier,

| The differentiel production cross sections for 20 Mev mesons at lSOov Z 15° made by
240 Mev protons has been previously reportsd. Results here are in qualitetive agreement |
and give the same general functionel relation for the production cross section as of (4).

To compare counter detection of 7 “mesons with piate techniques, the peak spectrum
for the reaction p + p-éerb +47+was iﬁvestigatedo Figo 9 shows the spectrum which was
obtained with & 2 inch polyethylede target, The peak;oecurs at the energy expected from
the thiek;;roduetion target which was used, The peak:ottained by counters is consider-
vably_broader thap that obtained by plates because of the greater energy width of the

crystal detectors,

¥  See also UCRL-=1433
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