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In a previouo letter we have reported preliminary reeulto. of m .;s.smrc

mente of the antiproton-proton elastic-scattering crooo section a.t ene1 gicw 

rauging from 30 to ZOO Mev (lab). 1 The antiproton interactiona were observed 

in a 30-inch-long liquid prop&ne bubble chamber. Further meaauremonto have; 

yielded information on the antiproton-carbon ocattering cross se!~tion for 

ocattering angles of 5° (lab) or more. A typical p-C scattering event io ohown 

in Fig. 1 .. 

We have oeen a total of 70 antiproton-carbon scattering evento in a total 

antiproton path length of 179 metere of liquid propane (denaity = 0.4l g/cm
3

}" 

In order to get an eotimate of the true number of scattering eventsp we huve 

multipUed the obeerved number by a correction factor to compensate for c.cnnninf! 

inefficiency., This correction !actor, which has been determined empirically. 

io about 1o7 at & scattering angle of 5°. l.Z at 10°, and 1.1 at l0°. Scattering 

events at lesa than 5° were encluded because the scanning inefficiency becometll 

very large for thtiOe mmm.U anglea. Although we cannot distinguic1h p·C ccatteringc 

from p-p ecatteringo for a,ngles leo a than 7.5 ° becauoe the energy of the recoil 

proton in p-p scatterine becomes too small to make a vhliblo track, the contributiH, 

from p-p scattering to our meaoure4 p-C ocattering in the region 5° to 7.5° b 

negligibleo 

ln Fig. Z we :how the corrected p-C elastic ocattering crooa oection no 

n function of nntiproton energy. The p-C crooe oectiona reportec. by Dichoon t,nd 

Salter2• 3 arc c:.lf3o ohown for comparioon. 

Tho differentid tJcattui'ing croca nection per unit uolld angle uo c: ium:tior

of scatterir:g anglt..! io oho\-m in Fig. 3. Here we n1~ke no ctternpt to group the 

:.J vontn accordin~ ~o oc~.t~v·h'lg <Mergy ; ;ocnuua oi tho limitc.1d number of t:vunl:a: 

connequcntly, th:b diff•.crO'':.\- · .:··on l · · ·c~ior; :·..Jf''l~E .n~. 'lH t.'ru:.·Lr•::. ovcL~ e.~~t:p•·' 
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In Fig. 3 we lwve nlso plotted the reoulto of nn opticul~rnodcL calct•btic 

by Bjorklund and Fernbach for 140-Mov e.ntiprotono on cerbon. 4 Th: ,,._·oton

ce.;·hon ocattering meaouremento by Dickson and Salter2 o.t 135 Mev n.;·~.; oloo 

shown. The optical-model potcntio.l uoed by Bjorklund and Fernbe.ch io 

\IV here 

[ r·R J l""l p(r) :s {l +exp ~ ~ , VCR a -IS Mev, VCI a 65 Mev, VSR a 3.3 Mev. 

L -13 1/3 ~13 V SI r.c 1.8 Mev, a c O.vS X 10 em, R
0 

a 1..25 A X 10 em. 

The values of the well-depth parameters were derived from the phaoe shi!to 

obtained from the BaU .. Chew model for nucteon-antinucleon ocattering;5 
Coulot11b 

effects are o.lso included. The connection between the Ba.U"Chew phaoc ::~hiitc 

and the potentialo wao obtained by Dro. Geoffrey Chew and Kenneth VJatoon 

following a method of Rieoenfeld and Watoon. 6 From Fig. 3 one can obnorvo 

(outoide the Coulomb region) the large forward scattering thnt is preoent in the 

i) .. c caoe and nbcent in the p·C ocattering. Thim is interpreted ao tho diffrnctic'll! 

ocatteri11g corresponding to the large total cross section of the nntiprotona. and 

is related to the large value of V CI for antiprotono in ths optical model. Ao c 

comparisono il one m~kes a black .. disk calculation, taking the radius or the diok 

ao .J~ nnd the aboorption crooo section ao approximately 500 mb, the firi:!t 

minimum occuro at 6 ~ ll0
, in agreement with the optical-model calculation. 

in concluoionc we remnrlt that the high rc.tio of the total ~>.r1tiproton c:rooo 

oection to tho total proton crooo oection that baa boen oboerved at highor cncrgic~J 

on oovornl elemento also extends to the !ower energies considered here. Theoe 

roeulto and nlmo detaUa of tho nnl:iproton annihilntion proceoo in c:~rbon will be 

preoontcad in n lr.tor paper, oo ooon uO tho nnnlyoio of oU. eventc i£1 completedo 

Wu \I!'Ji:Jh to thanl~ Drn .. Bjorklund and Fernbach for commuuicating to u~ 

thoir unpvbUuhod :renultn~ end 0£>o. Chew and Watoon for inotruct:i.ve diocuceiortc. 
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Figure Captions 

.Fig. l. p-C Scattering. The <£.ntiproton (denoer track) entere from tho top 

G'4nd left of center. .~t 4-n energy of ... 65 Mev, the antiproton acattero 28° 

to ito left .o~.nd continues for 7 .C) em to the lower center of the pictux-'!:, where 

it anuihila.tea within a c<~.rbon nucleuo. The viaible pYoducts of the 

CJ.nnihilation are three w"' cmd two ,l meeone. 

Fig. z. Elaetic oc.atterin~ crooo oections. 

X for p-C. ae 4 function of antiproton energy (for 6lab? 5°) 

A for p-C, as a function. of proton ek'lergy (for Blab;: 5°) 

Fig. ~. Differential ocattering croso 1\iection a.o a function of ebb" 

~·~---- p-C scatte:rino (200 > E- > 30 Mev) (observed hietogra.n;; 
I:) - p -

.....,.,_,..., p-C ocattering (Hi~atogram corrected for scanning inefficiency) 

-= '"" ............ p-C optical model calculation (E- ::a 140 Mev) by Bjorklund and 
p . 

Fernbach 

- - - - p + -C scattering (E + = 13S Mev) by Dickson and Salter. p 
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