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-Typiéal'trajeotories are shown for the meson and deuteron in the forward
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The mesons produced by protons on protoms have been reporte by

various oboorvor_sn “Tho_strong forwa;d high energyﬂpeag in the cress section

found in the{early‘work iodioatod that»a deutoron_mayrbo produced in the
reaction, The shape oftho peal; a_.z_td_theb e_r»xerg.etics of the reaction have
given further evidence that this is the:base,5;4

We have observed the reaction P + ?__,qf‘+ b by coincidence counting
technique, By using a magnetie f;e}d to oetopoine tho momontum of the
particles ond finding the rangouot both in aluminum, we have essentially
identified the reaction products by measuring the masses of both the meson’

and deuteron,

The arrangement is shown in Fig, 1, The 340 Mev external proton

' _bqam{of tho“Borkeleyicyolotron strikes o l-inch thick polyethylene target,

>

direetion, The orbits were located by using a wire with known current and

tengion, Each counter telescope consists of four liquid sclntillators'
4 x5 x 3/4 inch in 31ze v1ewed by photomnltipllers The outputs were

mixed using conventional eleetronics, The évents recorded require both

lW F, cartwrlght c, Rlohman M, N, Whltehead and H, A, Wilcox, Phys, Rev,
78 823 (1950) , :

" yincent Z, Peterson; Phys, Rev, 79, 407 (1950)

3w, F, Cartwright et al,, Bull, Am, Phys, So¢, Vol 25, No,6, E-5, Los

Angeles meetlng, December 1950 private communication

4y, 2z, Peterson, Bull, Am, Phys, Soc, Vol 259.No,6, A-2, Los Angeles
meeting, December 1950; private communication,
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particles to have range large enough to -enter the third eocunter of each
telsscope but to stop befors the fourtho Range was varied with absorbers

in the p031tion shown The integral range spectrum for the coincident

events is shown as a funetlon of range 1n the deuteron telescope in Fig, 2,

The slope of the spectrum between 110 and 130 Mev corresponds to the varia-
tion of measured deuteron energy for production at various target depths
due to its energy loss in passing through the rest of the target, Protons

from the reaction P + P-%»u*‘+ n + P of approximately the same velocity

as the deuteron would not appear at ranges greater than the deuteron range

.of 90 Mev, The lowest energy point on Fi_g° 2 cor?esponde to zero absorber,

The momentum of the deuteron was measured by shifting the position
of the deuteron telescopec SeeFigc 50' Deete:ons produced at the front
and baek of the target are expeeted to heve momenta 650 and 710 Mev/e
resPectivelyn The cone of the coincident-deu?erons wes defined by the
mesen telescope to be r42;1/2 inches in d_ie.metera Pretons f:em the reac-
tion P + Pt 4 P + n-for which we would have detected the meson would
appear at a maximumfmementum of about 450 Mev/c ( ~12 inches from the -
center of the deuteron:‘tele‘_scope)'6 _The maip»proton beem appears at 855
Mev/c 8.5 inches from the deuteron telescope, The deuteron mass ealculateq
from‘ehis data is 2.2 © 822 proton masses, Tﬁe meson messnwas obteinea by

varying the magnetic field and measuring the'range speetrum in the meson
+80

telescope, We obtain 270 -90 electron masses The errors in the masses

correspond to the llmlts of uncertaintles 1n the momentum and range resolu-
tion of the deuteron and meson teles00pes
Mesons produced by 340 Mev protons on carben in the same solid angle

do not appear to be accompenied by correlated deﬁterons (see Table I), The
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mﬂsén telescope cougts arevgpprQ§;@ape}yH$0vpereent.@esons and our.high
backgréund appéars to be_acci@entg; eoinéidences bgtwegn fhe meson deutercn
events aﬁd the excessive singles rates of”the final deuteron telescope

* Measurements of the absolute eroés sectien are in proegress,

We wish té thagk Prgfessoq Wﬁ K,”H,”?agofsky for encouragement and
genefdus assistance threughout tpe»mgésﬁremeﬁtsg_nr, E, Martinelli and
Mr, L, Neher for their discussions énd assistance;-Mr, R, Hildebrand for
loan of the ceunters_gsqu'M?,”A,vIP_§tripeika and the eleectronics group
for maintenance of the electronicsiand Mr, Jo‘Véle and the crew for the
proton bombardments, o B )

This work was performed under the auspices of the Atomic Energy

Al
Commission,

1MM/2-13-51 ~ : .
Information Division
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_ TABIE I

Typical data taken with same geometry and beam intensity for equlvalent number of
protons, Probable errors are given

Target = Meson Counts Coincidence  Background = Difference Meson Deuteron
Counts - , .. .. Coineidences
' Meson Counts

Polyethylene 1085 % 18 144 £ 7 46ts egtg —m——-
Carbon 288 ¥ 11 31 6 X2 -3%2 - ,010 £ 007
Hydrogen . - .

{Bquivalent) 797 = 3L 141 X 7 40 * 4 101 % 8 +,127 £ ol0
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The geometry of the experiment,
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Fig, 2

The integral range spectrum of meson-deuteron coincidence counts as function of‘.
deuteron energy, Probable errors are shown,
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Fig, 3

lieson-deuteron coincidence counts as function of deuteron momentum, Probable
© errors are shown,. ‘



