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the atackrr with the proper entzarnee angles. Under these conditiolss it is rel 

Mvdy easy to find antiprotarsti in these stacks evean though approximr;itd 
5 

xmgadve n meoms at minimum ionization accompany one antiproton, The 

expostars arrangement i s  shown in Fig. ld  The beam coilinnation was snrch thsf 

at any given paition at the leading edge of the stacks the angular half wid 

the pion entramce angles is leas than lo both in dip m d  in the plane of the arnul- 

sioar, This very small arngdax rgrsad allowed us to apply strict ang 

for picking up aat-iprotoa trackso and &us helped to reduce eonfurbag background 
tracks to a negligible l a v d ,  The antiprotoa track. waor ggeked tap at tabs le 

iug edge of tbrs emulactsxaa, an the basis of a grain count [,ytwi~e minimum) and 

angular criteria (aatgie betweern track arad average direction of pions is less  than 
5') and were tksn fellowed along the track. 

A raumbes sf amtiproton stars - have been obsepved in theos nuclear - 

emulsion.. The asas we w i l l  deecribe here was found in Botkeley and is of 

it io the first example of a particle of protonic mass 

&at the patticlea here obse~ved undergo an amihilationr process with r anucieono 

a neceesary requirement for Dirac0 cl antiprotos, 

Deacriptiom of the Evest 

Th. particle marked P- in Fig. 2 entered the emulaion skck at  am 

Ht came to r a n t  in the stack asad produced an 8-prong otar, f to  total r a g a  was 

R =: 1Z,13 * O,P4 cm, Table f gives the results of three Indepeaderat mass meae - 
rsrerneata on fie tncdminp particle. Th. first two methods Hated ip Table 1 





+ 1440 Mav f ea t  enez 

$he H ~ O &  probabh aeer len~sed above, The 

C 

moxnceattmm, an energy s f  at  least 100 Mev is reqdred fa mek-ltranl partidem 46 ,  

about 5 nautromu with parallel and equal morne'pl~ttaLS, which brings 
" 

limit for the obuerved energy release to 1400 & 50 Meo. 

However, as some af the identiv a~sfgmmerate to the star plemgs asa 

mot certaio, we have also computed the energy release for the extreme and 

aery d i k e l y  asrigmmeats, given at the foot of Table PIr which are chosen to 

give the rndnimum energy release, In this case the total visible enersy is 
1084 * 55 Mev and the reedtant momentum is 380 ~ e v / c ,  which tlz 4s balaaced 

requires at least 50 Mav in neutral particles (three or four moutroms). 
unrealistic caoe the lower limit for the observed energy release 11 113 

which l a t i l l  exceeds tlne rest energy of the incorning particle by about three stamdar 

deviations , 

W e  concPude t?mt the obaervatiome made oa this reaction coasti%ute a 

coracltnrive proof that we are dealing with the antiparticle of the protono 

A second important obrervatiom. i b s  the high multiplicity of charged a 
+ maoons ( 1 n , 2 am, and 2 w meam8 with unknown charge), The fact that so 

rnlrny r mesans escaped from the nucleus where the axkihilation took place, 
together with the low number of heavy particles emitted (three), map indicate 

that the atruck rauclsrrs was one of tho light aucLai of *e cmdah~n gC, No O)* 

Two of the outgoing heavy prong. carried rather high energiei f70 Mev for the 

protan, B t  Mev for the tritcna), and they may have sesdted from &e ratabsorp8b- 

of another two a rneams, 
We are greatly. indebted to the Bevatron crew for their rod~tanco is 

carrying out the e osurs, We aloo wieh .to thank M P ~  J, Eo Laanatti for Wp 
with msarurements and the araalgsisr of the event, 

Thie work was performed mdcx the auspices of the 28, So Atomic Em= 
ergy Commission, 
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