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E-1557 

Koiihinoaa n.K., ni05HMOB B.E., M. CIIblpKe3 

Cpe.aHee 'IHcno rr
0 -Me30HOB, o6pa3oBBHHhiX 

B HeyiipyrHx rr--IIpOTOH ·cTonKHOBeHHHX IIpH 6-8 Eaa/c 

no 3n9ttTpOHHo-n03HTpOHHbiM napaM Onpe.o.eneHO Cp9.D.H99 'IHCnO fT 0 -M930HOB, 

o6paaoaaHHbiX e neynpyrnx .o.ayxny'leBbiX rr" p -aaaHMO.D.ellcTBHRX npn 6,8 H 

7,5 r3e/c, COnpOBO>K.D.810UlHXCR HCnyCK8HH9M M9.D.neHHOrO npOTOHa C HMnynbCOM 

oT 180 .o.o 500 M3a/c, Yncno "
0

-Meaonoa .otta:Sanocb paaruuM . 0,6:!:_0,2. 8 To >K e 

BpeMR H3 pacnpe.o.eneHHR C06biTHll no H9.D.OCT8IOUlHM M8CC8M cne.o.yeT, 'ITO 3TO 

'IHCnO He .D.On>KHO 6b!Tb MeHbllle .D.ByX, C 3THM, B03MO>KHO, CBR38HO Ha6niO.D.ae-

MOe HH3K09 3H8'19HHe Cpe.o.nero npO.D.OnbHOrO HMnynbCa BCeX BTOpH'IHbiX '18CTHU, 

nony'leHHble peaynbT8Tbl CKOpee BCero OTHOCRTCR It rpynne B38HMO.D.9liCTBHJI, B KO" 

TOpbiX HMIIynbC BTOpH'IHOrO fT- -Me30H8 60nbllle 1,5 r3B/ C, 

npenpHHT 06~>e,AHHeHHOI"' HHCTHTyTa 11.AepHbiX HCCAeAOBaHMii. 

.lly6na. 1964. 

E-1557 

Kopylova D.K., Ljubimov V.B., Spirchez M. 

On the Mean Number of rr0 Mesons Produced in 

Inelastic rr- Proton Collisions at 6- 8 GeV/ c 
The mean number of rr0 mesons produced in inelastic rr" p two 

prong c ollisions at 6.8 and 7.5 GeV/ c has been studied by means of 
c onve rted elec tron- positron pairs. A rather small value equal to 0,6 .! 0 .2 
has bee n found, At the same time the missing mass distribution for these 
events is peaked approximately at a value corresponding to 2 " 0 • The 
lovv value of the total longitudinal momentwn of secondary particles 
( 4501.! 446) MeV/ c might be connected with the above mentioned results. 
It is very probable that a great contribution to these results is due to 
those collisions in which the momentum of the secondary 17 - is greater 
than 1.5 GeV/ c. 

Preprint Joint Institute for Nuclear Research. 
Dulrla. 1964. 
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This p a p e r i s con cerne d w ith the s tudy o f the multiplic ity o f rr0 mesons 

produ c ed in " - -pro to n ( " p ) two p r o n g ine lastic interactions a t 6 .8 and 7 .5 

GeV/ c incide nt pio n e n e rgy. The e x periment was p e rfo rmed in the propane bub b l e 

c hamber ( 2 4 litre ) exposed a t the syn chr ophasotro n in Dubna. 

The set of dal=>. c o nsists o f two samples , The firs t o n e was obtained w i th 

incident " - -meson s o f mom e ntum ( 6 .s! 0 . 6 ) GeV/ c . It con s tituted a l so a part 

of the mate rial a nalysed in / 
1 •

2
/ . The other sample was obtained w ith incident 

"--mesons of momentum ( 7.5 -+ o .6) G e v / c . 

The mo.in purpose o f this wor k was to continue the investigation perfo r m ed 

and to check o n a n e nla r ged statis tics the valid i ty o f some r esults fo und 

there. 

1. S e l ectio n Crited ::> 

During the scanning the two pro n g " p interactio n s wer e vis u a lly selected 

by the w ell kno wn c rite ria d escr ibed in/ 
3

/ , The scanni n g efficiency was 98%. 

Only tho se events h a ving a black prong among s e conda ries wer e taken fo r the 

furthe r a n a lysis, All black p r o ngs o f p ositivel y c h a r ged seconda ries w ere con-

side red pro tons a nd n egatively o nes " -meso n s . 

The events in the first sample were mea sured a nd m o menta and a ngle s o f 

the outgoing p a rticles w ere cal c ula ted. Further w e c h o se o nly those events in 

which the secondary pro ton had· a m o me ntum 

For each eve nt w e cal c ula ted the v a lue 

p 1 8 0 < P < 5 00) M e V/ c . 

whe re Ei , Pi , Oi means r e spective ly the ene r g y, mo me ntum a nd e mission a ngle 

of the i-th seconda ry p a rticle, in the l a bora tory s y stem, The M1 value should 

not be g reater than 1.1 GeV/ c 
2

• 

From all two prong e v e nts selec ted by these criteria w e excluded the e lastic 

and quasielastic one s imposing kinema tical c onditions ( c ompla n a rity, a n g le- a n g l e 

relation) . 

At last the missing mass criterium/ 
1

/ was a pplied in o rder to e limina te qua

siela stic and pion- carbon c ollisions, So, as it fo llows from/ 
1

•
4

/ qua sielastic e vents 

in any c a se a re not a lte ring our sample. 

For the first sample, 300 0 pic tures wer e scanned. From the to tal o f 2 7 9 

two prong stars w ith one black track, o nly 52 satis fie d a ll the a bove mentio ned 

c rite ria a nd they con s tituted the firs t p a rt of our mate ria l. 

3 



For the second sample, 6000 pictures were scanned and 601 two prong 

events were selected by the same visual criteria as for the first one, Since we 

were interested only in the total number of inelastic 11 p events and not in the 

kinematical characteristics of the tracks, w e considere d that it is not necessary to 

perform complete measurements,. However we tried to eliminate more carefully the 

events which did not fulfil the condition ( 180 < P < 500) MeV/ c . In order to 

do this, we measured all doubtful events. Then, by mere comparison of the ratio 

o f inelasti c 11 p 

b e r of inela stic 

to the total number of two prong events, we evaluated the num-

17(1 events in the second sampl e , Because of the nea rly equal 

incoming e nergy and the equal numb er of primary tracks which led to an interact

ion in both sar.1ples, we con s idered tha t by these means at any rate we do not 

overestimate the numbe r o f inelastic 11p 

be 112. 

collisions, In this way we found it to 

2 , Analysis of Electron- Posiron Pairs, 

All <:electron- positron pairs which visually emer ged from the point of interact

ion were r egiste red. The events for which a t least one pair has been found were 

completely measured in b o th samples. The number of 11 p interactions among them 

was established by applying a ll c riteria described for the first sample, After cal

culatio ns it was finally settled which pairs producing gammas really originated in 

the primary observed star. Altogether we found 6 photons in the first sample and 

19 in the second one, 

For each photon a correction w ("statistical weight" ) , w hich takes into 

account the depe ndence of reg istration effective r1ess on geometric conditions and 

e nergy, was introduced, We got the total number of photons produced in our set 

a nd we calculated the mean number of photons for one interaction (Table I), One 

must not forget that the main assumption underlying our investigation was that at 

least one neutra l p a rticle is produced in every selected event. In this respect, if 

we consider tha t a ll y qua nta originate from meson decay we see that the 

aver age numbe r of these "
0 's within limits of 3 standard errors is smaller than 

o n e , The same result i s o btained in each sample and in their sum, We thought it 

interesting too, to plot the missing mass ( M x ) distribution ( Fig ,1) • From the 

a lready m e ntione d r esult of low number of produced .,o mesons one should 

expect the maximum to lie a pproximately at one pion rest mass, The experimental 

distribution ( Fig .1) .( missing mass for the first sample) contradicts this fact. 

As in the second sample we h a d at our disposal o nly the M x values for 

events with reg iste r e d y ( l et us call them, hereafter 17 p y ) we plotted them 

toge the r with the same kind of events from the first sample ( Fig,2), The evalua~ 

ed mean number of 11° mesons for 11PY events is 1.2.:!" 0,4, 
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It seems tha t a la r g e contribution to all thes e re s ults i s due t o events w ith 

P _ > 1 ,5 GeV/ c, 
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W e s h o uld like to e x press our g r a titude to M.l.Po d goretsky for ma ny u s eful 

d iscu ssi o n s a nd valua ble a d vices, to P r o f, V,l,Veks ler, for his permanent interes t in 

this work, a nd to A,C,Mihul fo r interesting discuss i o ns, 
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Fig. 1. Dis tribution of M x values ( first sample). 
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Fig. 2. Distribution of M x values ( rr p y events 
from both samples). 
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Table I 

Energy Number of Number of Observed 
two prong inelastic number of 

events events photons 

6.8 279 52 6 

7.5 601 112 19 

6.8!7.5 880 164 25 

Table II 

Momentum of Number of Observed 
secondary rr- inelastic number of 
(GeV/c) events photons 

p _< 1.5(A) 44 14 TT 

PTT_> L5(B) 120 11 

Table III 

A B 

~I .. - 787±.20 J69Q:±:221 

pll p zn±Je zu::tn 
- J065!1J75 562±.219 PI! y 

.PI! Ko 164±.164 

IPII 4396±.1380 46 29±351 

Mt 906:!:42 804:!:18 
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Calculated Number of 
total numb~r photons per 
of photons interaction 

49 ;t 20 o.9:to.4 

14J!JJ L J!o .J 

192!Je 1.1:to.J 

Calculated Number of 
total number photons per 

of photons inter<J. ction 

120!32 2 .9!1.1 

72!22 0.6!0.2 

A+B 

2908!243 

225!14 

12o4:!:3J6 

164!164 

4501!441\ 

eJo:!: 17 


