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R . a:rqn ts being studied by use of a hydraganwﬁllad diffusion cloud chamber.
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#"«PROTON INTERACTIONS AT 4.5 BEV
Gearge Maenchen, Wilson M. Powell, Georga Sa.phir.
~~ and Robert W. Wright

Radiation Laboratory and Department of Physics
Umvaraity of California, Berkeley, Califarnia
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The interaction with pmtons of 4.5~Bev negative piona from the Bev+
i

The mesons, were produaed by eirculatmg pmﬁons of 5.7 and 6.2 Rev striking
,tmrgets of carbon m' u‘z'a.nium. #" mesons emitted in the forward direction from

‘9 ihe t&rget underwent mommwm analysis by deflections of 17. 6° in the magneticz

fiekd M the Bevatron and 16.8% tn an external analyzing magnet. A 4-foot-long
steel collimator with a 5-inch-wide gap was inserted between the Bevatron and
the analyzing magnet.  The meﬁms passing kh:rough the collimator then entered
the cloud cha,mber. which contained hydrogen at 36 a.tmospherea and operated .
ina pulsed magn@tie fisld of 21, 500 gauss. Preliminary measurements show

- fa memmtum spémmm for several runs extendmg from about 4 Bav/c to about

25 Bev/fc.! Asg the cloud chamber was about 60 feet from the target, the po

- conta.minazion ie thought to be amau

To date, 95 v ~proton mteractiena producing charged outgeing particles

o vhave been observed, These inelude the following typas:

Eighteera events sre calastic %" «prct«m scattera. The angular distri-

' 'butitm fita that exgaactad for diffracticn acattering from an opague or semitrans~

paront. s;:herez of radius 8 x IO 14 cmw. Two of the events fell outside the cen-

tral maximum. The ézitrae;tian peak showed that five email»mgie sc:attere of

legs than 3° {lab.) aheuld have accurred Observation of these is quite diffi-

~cult and only one was detected, Adding the four inferrad small-angle scatters
: gives a total of 22 elagtic scatters.

. Forty-six events were inelastic, with two mztgoing pronge. This cor-
recponds to the pruducﬂen of one or more additional mesons. Three of these

‘events are known from observed decays to involve the production of h;aavy wn-
. stable particles. These particles are one 6%, ona A°, and one positive unstablée
“particle that is not a » meson. The positive prong associated with the A° pro«

ductitm appeared, from ita momentum and relative icnimation. to be 2 K meson.
‘I'wentyo-nine events have four outgoing pronga. These correspond to

| tha productton of two or more additional mesons. In one of these events one

of the pr«_mgs decgys in flight and has been identified as a x* magon.
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Two events have six pmngs; In neither of these does transverse

. m:m'e"nmm balance. One event has an electron (presumably from a *° decay)
- ag one prong, 80 only two edditional charged mesons are produced in this col-
- lision. It thus involves the production of three or more mesons., The other

smtprang event involvas the productiem of five or more mesons in the gingle.

" —protcm interaction,

Methyl alcohol, which was the con&ensable vapor in the cloud chamber,

E _,conatituted about 0. 1% of the gas molecules ot the beam level. Carbon or oxygen
'jstara shmﬂd be meognimble as auch because of the total positive charge of the

v_ event of +. 8 or ¢ 7, the lower momentum and higher forization of the prongs,

or. tim recoﬂ blob nsua.lly asaociateﬁ with the star. One such event was observed.

' '.!‘he results, are summarized in ’I‘able 1.

L "rfahze,x.”

i

;Relative fraquenc:y of variaus # - pmtr.m mtera&.ﬁgns at 4.5 Bev givmg charged

' _parnmes. ’ _
| | T'ype of interaction : % of evonts
T Elastic (diffraction) 20
41‘ ‘ My Elastic (n@n{iiﬁraction)- 2
L‘s; © 2-prong imlaét;ic o 47
SE 4-prong - 29
6-prong 2

These 98 inter&eﬁma occurred in &7. 000 meson trmfersals of 28 cm

. through the aceeptcd volume in the cloud chambar. Ingengitive regiona in the

chamber at times reduced the effective length somewhat. The average hydmgen
pressure was 526 psi gauge and the temperamre at the beam level was -40° C,

. 80 that the hydrogen density was 3.9 mg/cm
_eiastw scatters inferred from the éiffmctian pattern, we find a total cross
‘section of 19.7 ¢ 3.4 millibarns for ©~ ~proton collisions resulting in charged

. outgéiﬁg' particles. The standard error includes both statistical uncertainties

 and estimated uncertatnties of the effective path 1ength All the cloud chamber
pictures were scanned twice.

Including the four small-angle

The film was scanned by Mr. John B. Elliot, Mr, Arﬂmr A. Kermalyan,

Jr.. and Mr‘ Jeseph H., Wenzel.
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- F‘u;“'ther analysis of the data and ad&ition@l runs are planned. o
 We are indebted to the Bevatron staff for their 'kiﬁd cooperation..
~ This work was performed. umier the auapices of the U. 5. Atomm En-»v

etgy Commission, :

c; L S '!‘. Elliat. Maenchen. Monlthrop. Oawald. ?aweu. nnd Wra.ght, Rev. '

MR .S'ym. Inst in press. - . -
: Qo 2. Eisberg Fowler. Lea, Shapharé Shutt, Thomdike. and Whittemore., '
PR '_Phys. Rev.. 97, 'm mss; : , |





