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I. INTRODUCTION 

It was communicated, more than ten years ago, that we have 
observed such collisions of pions with xenon nuclei, at 3.5 GeV/c 
momentum, in \vhich "fast" protons - with kinetic energy [rom 
about 20 to about 400 MeV - are intensively emitted without pro­
duced particle ejection /li. Such collision events were studied 
later in details in our experiments and the results were desc­
ribed in the series of papers !2-5 /. Two classes of such events 
can be distinguished: a) The class of events in which none of 
secondary pions is emerged, the incident pion is absorbed in the 
target nucleus, and the absorption is accompanied by fast nucle­
on emission; we called such events the "stopped" ones. b) The 
class of events in which the incident pion underwent a deflecti­
on only in its passage throu gh the target nucleus, accompanied 
by fast nucleon emission; we called such events the "deflected" 
ones. The distribution of the multiplicities of the f ast protons 
emitted in the stopped events differs by much from th e distri­
bution in the deflected events, which shape is rather similar to 
the distribution in the sample of events with ejection of the 
produced particles at 3.5 GeV/c momentum £: 

The subject matter in this paper is to put on record results 
of our investigations of a physical meaning of the observed pro­
ton multiplicity distribution in the class of the stopped events, 
and t o present our interpretation of this distribution. 

This work is arranged as follows: after the short introduc­
tion, in section I, experimental procedure applied in selection 
of the stopped events is de scribed in section 2; in section 3 ­
experimental material is presented; in section 4 an analysis 
of the experimental data is dRscribed; section 5 closes the 
paper with short conclusions and remarks. 

2. EXPERIMENTAL PROCEDURE 

The stopped and the deflected collision events were disco­
vered at first and studied later on using the 180 litre xenon 
bubble chamber ~/ of the Institute of Theoretical and Experimen­
tal Physics in Moscow; the chamber was exposed to negatively 
cbarged pion beams at 3.5 GeV/c momentum. 

The characteristics of the xenon bubble chamber: and detailed 
found ininformation about ~l' iiUeiCJl_\ure can be 
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our previous work s ' 1,8,9 / and it was not found necessary to re­
peat it here; we limit ourselves here to the presentation of 
the most important information, there f ore . 

Tracks of the length larger than nearly 5 mm are visible 
well and de tectable with the constant e f ficiency which is clos e 
to 100%. To this minimum length there corresponds the minimum 
kinetic energy of the registered protons o f nearly 20 MeV and 
of the re gistered charged pions of nearly 10 MeV. Shorter tracks 
are visible as well, but in this case the detection efficiency 
is not constant. The emitted protons with kinetic energi e s from 
nearly 20 up to nearly 200 MeV, the secondary pions; the negati­
vely charged with kineti c energy from nearly 10 up to nearly 
100 MeV, positively charged with the energy from 0 up to 100 HeV, 
and the neutral pions with any kinetic ener gy over 0 MeV, inclu­
ding 0 MeV, are recorded and identified with the efficiency near 
to 100% within the total solid angle 4rr ; the kinetic energy of 
the protons emitt ed forward and backward from the center of the 
chamber within the 60 de gree cone and stopping inside the cham­
ber is no more than nearly 350 MeV . 

We are able, therefore, to select pion-xenon nucleus colli­
sions in which incident pion is absorbed without causing par­
ticle production, without ejection of the pions in particular. 
In fact, in the stopped events only pions absorbed inside the 
target nucleus may be produced, if any. 

According to the scanning and selection criteria, the emitted 
fast protons stopped inside the chamber were recognized as par­
ticles leaving the characteristic straight tracks ended inside 
the chamber; any sharp change o f a track - a sharp deflection 
or a branching at its end - was accepted as an indication that 
the track leaving particle could be not the proton. It was es­
timated that the number of fast protons emitted from points lo­
cated near to the chamber center and having left the chamber or 
forming the deflected or branched tracks is no more than about 
10% of the total number of the proton track registered. The 
rest of the tracks, qualified as the non-proton tracks are qua­
lified as the tracks leaving by charged pions; the positively 
charged pions stopped inside the chamber are identifiable in it 
because they decay into simply recognizable positrons, even if 
the kinetic energy of the positive pions equals O. Neutral 
pions , eta and omega mesons decaying via neutral channels are 
detectabl e by registration of the gammas from the neutral pions 
decays and from radiative decays, with an efficiency near to 
100%; the detection efficiency of a gamma quantum with energy 
above 5 MeV, emitted from the center of the chamber, is in ave­
rage (= 0.92 . Etas and omegas are rare ly produced and, be­
sid es , their neutral decay channels are detectable more effi­
ci ently than the neutral pions are. Therefore, it will be suf­
fi c ient to estimate the detection efficiency of the neutral 

pions only. Let us do it. The average multiplicity of the r egis­
tered gammas in any-type pion-xenon collision events at 3.5 GeV/ c 
is 1.7 and it is almost independent o f the multiplicity o f th e 
emitted fast protons. A neutral pion will be lost when th e two 
of the two gammas from its decay convert outside the ch amhe r. 
The events which can imitate the stopped ones a rc ma inly tho s e 
in which one neutral pion is produced in th e r ea c tions Pi -, p , 
-. Pi - + PiO t p or Pi - .. n -. Pio + p in whi ch the s econdary nega­
tively charged pion is unidentifiable and th e Il eutral pion is 
not recorded in the chamber; in the rest of case s, whe n more 
than one neutral pion or when two , four or six cha r ged pi ons 
are produced the events cannot be wron gly qualified as the stop­
ped one s, because at least pos itive l y ch a r ged pi ons are a lways 
de t ec table. In the t o tal s ample o f the pi on-xenon collisi on 
ev ents of any type - with particle produc t i on - t he number N 
of events with N P iG ~ 1 and N Pi i 0 is N = 239 , Th e: numhe r of 
th e events o f such a kind whi ch ca n imit il t e th e stopp ed Olll' S 
i s th e n : N" (1 - ( ) 2 1.52 , 

Th e second source o f the events whi (" It mel)' hl' r l'c or,ni zed 
wrong ly a s the stopped ntH'S is th e produ ct ion of th l' V- s hapl' 
tr,1ck l eavin g particl es , ma inl y of tIll' l amhda parti c l E'S ;lIld K 
meso ns escaping thl:' chamh e r. For ('s ti ",at i on of th e nllmhe r of 
the fil l se s topped events, l [> t us .1pply t lH ' da t :1 on t hl' V-pClr­
ti cle production in 26 litre xenon huhhl e c haml)(' r 10 " In thi s 
chamhe r th e r egistrati on prohilhi l i t y "f tl lf' l.1Inhd a parti c l e s 
i s 0 . 46 and of th e K' "m(> sons - 0. 25 ; ;Jmong tIll' V- evl'nts til e 
two-pr ong neutral st Cl r s a r e re l"ogni zed as wl' 1I, The prohahi "lit y 
of r e),.i. s tr a tion in th e hi ggl' r ch <l rnlw r, in tli e IRO 1i tn' Xl" rl on 
buhb l e> c hamh e r, should lw ahout n, fj illld O. j'j co r res pondin gl y 
f" r l ambdas and K" mE'so ns , In ti ll' tO LII ~> '- l m p1. ' (If tlH"" l' V C' T1I ~; 

\{i Ch (l ut e j Pc (pu pion s onl y I n (, " Pllt S \\' i til \ "-s h:lflt'd I r :l(' ks we rf' 
fou nd , Ther t-fon' , th e numb e l" of " st.() PP l'd" . 'v(' nl s in \~ hi c h in 
f.lt"t two V pa rti c l es ;Ir t> p r odllc(' d and no nnl" of t hem i s r eg i s­
( e H,d is abollt 2 . Thl l"l 1'"H l..!,(' d s tr :ln g(' par tjc ll' s .1 n ' a lway s 
dist in guish ed fr om t he .'mitt ed pro t ons wi tl lo ut dif f illJlri ('s , 

Some numh e r o f direc t tr '-Ic ks o f tIl l' p;}rti l"les St OPPl'U within 
th e chamber and r ecogniz ed, accordin g t o t he SCAn ning anu s (' ­
l( ,(' ti o ll c riteria, as th e pr ot oll tr acks , ca n he in f ac t t r acks 
l c- ft , by " s l ow" Pi - mt> s ons - with ki nl" l ic l'lI l r ;, j l's sma ll e r thall 
aho ll t 120 HeV. S\I (" I, 11H.'SO nS llI ay appea r i ll r (' s u I t o f t he enpr gy 
l ()ss o f til e inc ident nf'gati ve l y cha Tl ~ ( ' d pion in it s p.1ss a gl' 
thr uugh nuC'l ear miltt e r, ill our cast> - \,l hC-Il .1S proj(:<., t il c the 
npg ;J rive l y ch3r gc d pi oll s <1 rt' uSf,d; produ c ti on of s lid l me.s ons 
slill uld be accompani ed by p roduc li on of pos iti ve l y cli <l r ged meson, 
m,l i nl y pi on, \~hi c h i s de t ec t ah l e> dir ec tl y and si mpl y wh en with 
ki ne ti c ener gy higher th a n n 1'1l'V or equa I t o () N('V . L.~ t 11 S ("s­
tima t e now th e numhe r o f th e "wrong" pro t ons du l' tu tll e ';I OIJ ing 
dmvn of th e pro jec t il e pio\l :; ; \\'<, lI Sl' , i n o r d!'T t o do i t , th" 
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observed and measured in our 	experiment strong dependence of 
the kinetic energy of the deflected pion on its deflection 
angle, observed in charge-exchange type collision events with 
one neutral pion and any number of the emitted protons. Average 
energy of the neutral pions ejected through the angles larger 
than about 70 degrees is nearly 100 MeV, and about a half of 
the number of the mesons is with energy lower than 100 MeV. 
Approximately, the same situation should be when the negatively 
charged pions are deflected through the angles larger than about 
70 degrees, due to the deceleration in nuclear matter. In our 
total experimental material, 	which the "stopped" events were 
singled out from, there are N = 118 events with one negatively 
charged secondary pion ejected through an angle larger than 
70 degrees; let us accept that one half of the events are with 
pions with kinetic energy smaller than 120 MeV. The probability 
that these pions will form unobservable "stars", when stopping 
inside the chamber, is 111 / 0.28. Therefore, the number of events 
in which the stopped Pi mesons are recognized wrongly as the 
protons is about 17. 

Total number of "wrong" stopped events is 21. Predominantly, 
the wrong stopped events are 	due to the deceleration of the pro­
jectile pions. 

Let us introduce corresponding corrections into the proton 
multiplicity distribution in the sample of the stopped events; 
we use additionally one experimentally stated, by us, property 
of the proton multiplicity distribution in the s·ample of the def­
lected events, when the projectile deflection angle is larger 
than 70 degrees: the proton multiplicity distribution in such 
sample of deflected events is similar to the distribution in the 
sample of the sbopped events. It means, obviously, that the def­
lected events with large deflection angles are in fact the al ­
most stopped events in which incident pion passed through the 
target nucleus near to its diameter. We should use, therefore, 
the proton multiplicity distribution in the sample of such def­
lected events for accounting of the corrections of the observed 
proton multiplicity distribution in the sample of events selec­
ted as the "stopped" ones. 

3. EXPERIMENTAL MATERIAL 

The observed proton multiplicity np distribution N(n p)' in 
the sample of events recognized as the "stopped", is shown 
in fig.l; the proton multiplicity distribution in the sample of 
any-type pion-xenon nucleus collision events is shown on this 
fig.1 as well. Histogram represents the distribution of the pro­
ton multiplicity in the wrong "stopped" events. In fig,2, the 
proton multiplicity distribution N(n p ) in the corrected sample 
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N 	 Fig. 1. Pro ton rrru Uip l ici ty n p 

distribution N(n p ) in smnples of~N 
pion-xenon nucleus collision

0.20 I- + 
+ 


events~ at 3.5 CeVlc momentum: 

o - the stopped events from reac­

tions Pi - c Xe ~ n p .~ f, where np = 0.15 ~ = O~1~2~ ... are numbers of .the 
emitted proton8~ f - nuclear 
fragments; total number of the0.1 0 ~ ..+~++ stoppings is 95. • - any-type 
events from reactions Pi - + Xe -> 

0.05 l-	 -> np + x ,where x is any ou tcome1+·•. t with produced secondaries. Histo­
I -r-- gram - proton multiplicity distri­

bution in the "wrong" stopped0.00 
o 2 4 6 8 10 12 14 n. p events~ norrnalized to the total 

number of the wrong events. 

Fig. 2. Proton rrrultiplicity npN 
distribution N(n p) = N / ~N in theI:N 
corrected sample of the stopped0.20 events. 

0.15 

..-.... 
Q.,0.10 1 
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0.05 0.20 11 

0.00 0.15 

Fig. J. The binomial distribution. 0.10 

P(o p) expressed by fOY'mUla (4) 

prepared at 0 N= 19 and p=Z ! <A = 

= 0.412. 'i'he experimental distri- 0.05 

but i on from fig. 2 is superirrrpo­

sed on the calculated one. Poli­
on r epresents t he binomial dis- 0.00 

tM:bu'ti ml. 0 2 4 6 B 101214 n.p 

of t he " s topped" events is shown. Tn fi gs. 1-3, the multiplicity 
distribution lI (n p ) f or the "stopped" events is sh own when ex-

o 2 4 6 8 101214 np 
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perimental data are groupped at the mUltiplicities n~l and 2, 
3 and 4, ..• , and presented at the mean value of np= 1.5,3.5, 
5.5, ... , this presentation is performed for convenience, be­
cause the numbers of selected events are relatively small. 

4. 	 ANALYSIS OF THE PROTON MULTIPLICITY DISTRIBUTION 
IN THE SM1PLE OF THE "STOPPED" EVENTS 

Let us start firstly with a very rough consideration. The 
stopping of the inc ident pion is accompanied by the fast nucle­
on emission; the intensity of this emission can be characterized 
by the multiplicity of the emitted nucleons nN or by the multi ­
plicity n) of the emitted protons only. The synunetry of the ex­
perimentah y obtaine d proton multiplicity distribution indicates 
that the stoppings of the incident pions occur almost along the 
diameter D of the target nucleus, and we would like to discover 
some relation between tbe number l1N of the nucleons met along 
the diameter inside c yl indrical volume 17D5D, centered on D, 
where Do is the nucleon diameter, and the observed multiplicity 
nl' of the emitted protons. From simple relation 

4 D 3 	 ( I ) A 	 :3 17 ( -2) , 

we have that D = 6.2, i.e., the diameter of the target nucleus 
expressed in the nucleon diameters Do is D = 6.3. Tben, the 
numb e r nN of the nucleons met along the diameter is, for the 
xenon nucleus \vith A = 131 and Z = 54: 

nN ~ 17Do20 -" T1 D ,- 20 	 (2 ) 

wben Do is the length uni t and D = 6.3 Do . 
From the relation between the number of prot,o,n/s lip and neut­

rons nn at the periphery of the xenon nucleus 12 : 

np Z 
( 3) 

nn A-Z 

and from the regularity of the nucleon density distribution in 
the nucleus /13 / , it can be concluded in first approximation that 
relation (3) is valid for the atomic nucleus as a whole, at any 
distance r from the target nucleus center. Then, the probabili ­
ty p for the incident hadron to meet in any time moment a pro­
ton in passage through the nucleus is p ,~ Z " A = 0.412. 

Then, we can describe simply the probability P(n ~ to meet 
anytime np protons along the target nucleus diameter D, by the 
binomial formula: 

6 	 -' 

n n n -n 
P (n p ) = ( N) P p (l-p) N P; (4) 

np 

the maximum of the probability pen p) lies at np from: 

(5)nNP + P -1 S n p >:. nNP + p. 

Let us perform now a more accurate analysis of the proton 
multiplicity np distribution N(np) in the sample of the stopped 
events. In order to do it, we use correct number of the nucleons 
met by incident hadron along the diameter of the xenon nucleus, 
determined in our previous work /14/. We obtained nN= 18.58 ' 19. 
At this value, when the probability p to meet a proton is p = 

= Z / A= 0.412, formula (5) gives for n at whi c h the maximum 
of the distribution P(n p ) is located: 7.24 <': 11 P < 8.24, what 
agrees well with corresponding values obtained in the experiment: 
7 ;;' np s 8 and <np> = 7.4+0.3; E(l1 ) " 7.8. 

- JYn - 19N 
p ~ 0.412 

In fig.3, binomial distribution P(lIp) for 11 N= 19 and p = 
0.412 is superimposed on the experimentally obtained distribu­

tion N(n p ) for the stopped events. X~ test shows that the dis­
X 2tributions N(n p ) and P(n ~J are identical; = 4.7 at seven deg­

rees of freedom. It ~hould be emphasized that tbe distribution 
pen p) is drawn on the experimental distribut"ion N(n p) wi thout 

any fitting procedure, it is just directly taken from formula 
(4) with the experimentally known probability p= 0.412 and 
11N = 19. 

We obtained the above presented facts which lead to a very 
important experimental finding: 'The mean proton multiplicity 
-lip " in t he stopped events equals the mean number of protons 

me t by the incident pion i n its passage through nuclear matter 
inside the target nucleus; the e:r:perimentaZ-ly obtained proton 
multiplic ity distribution N(n p ) in the sample of the stopped 
events is the same as the binomial. distribution P(n p) given by 
formula (1), what means that the number of the emitted protons 
equals the number of the protons met a l ong the path f =D of the 
pion in nuc leal' ma t tel' wi thin the vo lume T1 D50 cen tered on D. 

Obviously, the stamement fo"rmulated above is true for the 
sample of the stopped events at least. But, we should consider 
it true for the deflected events as well. In fact, the mean pro­
ton multiplicity <np> in the deflected events, <lI p >= 3.2,!0.3. 
is equal to the mean thickness <A> of the target nocleus mea­
sured in units of protons per S = T1D~ ; < A> = 3.51 protons/S 
has been evaluated in our wo\."k /14 / . Moreoyer, the mean value 
<n p > = 3. 2,!O. 3 observed experimentally is almost the sal'le as 
the value E(n p ) ~ 3.3, evaluated for the binomial distribu­
tion p(nt, when this distribution is prepared for p~Z /A and 
n N= <A> Z S = 8 nuc leons/S, where < A> is in protons/S. 
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5. 	 CONCLUSIONS AND REHARKS 

We discussed nucleon emission process in the simplest sample 
of the pion-xenon nucleus collisions - when the projectile is 
absorbed inside the target nucleus accompanied by nucleon emis­
sion. but without causing ejection from the nucleus of any pro­
duced particles. 

The preceding considerations were based on purely experimen­
tal facts. The distribution P~p) was superimposed on the cor­
responding experimental distribution N(n p ) without any fitting 
procedure. Direct comparison of parameters of the experimentally 
obtained proton multiplicity distributions in the samples of the 
stopped and deflected events with appropriate consequences from 
commonly known experimental information about the nucleon density 
distribution 113 / in nuclei, and about the ratio between the pro­
ton number and neutron number along any path in nuclei / 121. allo­
wed to conclude that: 

I. Simple and definite relation exists between the nucleon 
emission intensity, measured by nucleon multiplicity nN of the 
emitted nucleons, and the thickness h in nucleons per S of nuc­
lear matter involved in a collision 

n IN= A. S • 	 (6) 

wher'e S = J1 D~ is in nucleons Is . In other words - pion, in tra­
versing atomic nucleus. causes the observed emission of nucleons 
frOlll the nucleus; the nucleon emission intensity measured by nN 
i s described by f0I1ll.11a (6). 

2. The stopped and the deflected events appear as a result 
of t he pro jectile velocity decrease in passage through nuclear 
,atter; vb,en the l ayer of the nuclear matter is thick enough, 

t he project ile may be c6mpletelY absorbed on this thickness. 

3. The appearance o f both of the k inds o f events - of the 
delflec ted and o f the stopped - i ndicates that some part of the 
xen-oo nucleus" around t he nuclear diameter . can absorb totally 
incid'ent p ion and the rest o f the nucleus i s too thin for the 
tnta il aibs orption of t he projectile, at 3.5 Gevlc laOIIlentum of 
the i ,ncident pion . li:vident peak observed in t h e proton multipli ­
ci_ty ,clis lt ribut l()U in rthe sampl e o f t he s t opped events i ndicates 
t hat: t.he cemt r al par e i s ve ry lllIarroW' - just around the nuclear 
irl i ame telr ; th i.s c~l[lc1 l1!1siol!ll is supyort:ed by the observed s yumet 
of t his OI i strihlqti,cm. r~lLa.t iveily to t h e value of the pr oton mult.i ­
p l i c i .ty [iii .., eqa<l 11 CliJQ) U tt: 8. 
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4. The existence of the stopped events may be treated as di ­
rect evidence that high energy pions undergo energy loss in 
their passage through nuclear matter; from formula (6), it fol­
IDws that the energy loss proceeds monotonically along pion path 
in nuclear matter. The energy loss is accompanied by intensive 
emission of the nucleons from the target nucleus. 

It should be emphasized that the energy loss may degradate 
remarkably the incident pion energy at energies smaller than 
a few GeV, what may lead to various observable phenomena /15 ~ 

Ending this section, we can conclude as well: The emission 
of the fast nucleons, of the fast protons in particular, in 
pion-xenon nucleus collisions is due to the energy loss of the 
pion inside the target nucleus; the emission process proceeds 
independently - whether the produced particles are ejected in 
the collision or not, and it is strictly predictable phenome­
non /2 - 5 / ; we can determine which number of fast nucleons will 
be emitted when the collision impact parameter is given. 

From other investigations, it follows that characteristics 
of the emitted protons - momenta and angles of emission of the 
protons - are the same for the stopped events and for any-type 
collision events. 

It should be emphasized, as well, that the number nN of the 
nucleons involved in a collision at a given impact parameter 
is always constant, independently of the protons observed. 
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Orders for the above-mentioned books can be sent at the address: 
Publishing Department, JINR· 

Head Post Office. p.o.aox 79 101000 Moscow, USSR 
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B Ofi~eAHHeHHOM HHCTHTYTe ~AepH~X HcCneAOBaHH~ Ha4an 
B~XOAHTb CfiOPHHK "Hpam'Kue C006/JfeHUJl OJ1.HJ1". B HeM 
fiYAYT nOMe~aTbCR CTdTbH, cOAep*a~He opHrHHanbH~e HaY4H~e , 

HaY4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npH KnaAHWe pe3ynbTaT~, 
TpefiYIO~He CP04HO~ nyfiI1HKa4HH. 6YAY4H 4a CTblO "Coo6uleHHH 
OIHU1", CTaT bH, BoweAwHe B CfiOPH HK, HMelln , KaK H APyrHe 
H3AaHHR OHRH, CTdTyC O~H4HaI1 bH~X ny6n HKa4HH. 

CfiOPHHK "KpaTKHe C00611\eHIo1R OHRH" fiYAeT B~XOAHTb 

perYI1RpHO. 

The Joint Institute for Nuclear Research begins publi­
shing a collection of papers entitled JI NR Rapid Corrummi­
ca tions which is a section of the JINR Corrmunications 
and 1S i ntended for the accelerated publication of impor­
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JINR Corrmunications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications . 

JI NR Rapi d Communications will be issued regularly. 

CTPYI'aJlbCKllf1 3 . , naBmn< 1'., TlmoT.:l H. EI - 85-888 
I(Cnc pliNell T,Ulb lloe licc 'JI>'AonrulHe CTIJJlKll oaeJOli'I IIIIOII-I( CCIIOH 

npH 3, 5 r'JB/c oe'3 p m Kp..wI4R "I<lCTHL\ : I»H 3 Jf1.lCCKH ii CMblCJl 

p .JCrrp CAC. I CIIHH 11 0 MIIOlRCCTHellHOCTH HC"~eUHhlX npoToHoa 

IhY' laSlocb pacnpe.o;eJleliJ.1e no MHOllCe CTBeJltIOCTM npOTOHOB B T 3KKX 

C 'fOJII(lh.1 aCI1JI1'!X rTHOII-KCeJlIJH npH ) , 5 r~B / C , D KOTOPhlX Hane1' aJOUI,HH 

llIi01-! nOI1I-!OC1'bJO nOrJIOH~aCTCfl , a qaCTlIUhI He POJK.o;aJ!l'rcn. P acnpe­
I~C'[IIHlJ l e CIIHM~1' PJf"l1l 0 no OTlioweHHlO MHo)J{eCTneI-lHOCTH npOTOtlOB 

n lJ = 7 , 4.:~O , 3 . nllO TOl.liIO onHcbls .... C'TCR. 6eq ACJI1<ofi 1l0.o;rOllKH , 

5 H IIOM IHl.lIblloij tPopM ,\o'JIt'lH , Hi) l5a3e HIJI»O P MatU-111 0 pa3Mepax R,lJ;pa-

MIIIIICHII H 0 pacnpe)tt!neHHH B HeM HYKn o nOD , 

l'a6o-ri'l Ahm on JlCH:l B na60paTOpJUI BhlCOK liX '.lHe p rHH mum:. 

Coo~~eHHe O~~eAHHeHHOro HHCTHTYTB RAepHWX HccneAOBBHHR. ~Y~Ha 1985 

Struga lski Z., Pawlak T., Pluta J. E1-85-888 
Experimen t a l Study of the Pion- Xenun Nuc l eus Coll i sions 
withou t Part ic l e Product ion a t 3. 5 GeV/c Momentum : 
Phys i cal Heaning of the Prot on Multip l i city Dis tribu t ion 

Dis tri bu tion of multipliciti es of pr ot ons with kinetic 
ener gies f r om about 20 up t o abou t 400 MeV emi t t ed in pion­
xenon nuc l eus col l is ions was s tudied i n s uch event s in which 
i ncident pion i s t ot a l l y absorbed wi t hin the target nucl eus 
wi thout causing ejec t i on of any produced pa rticl es . The di s tri 
bu t ion i s symmp t r i ca1 r e l a t i vely to the proton mu l t i pl i c ity 
Dp = 7. 4~O . 3. It i s exac tly desc ribed by binomi a l formul a , 
without any f i tt i ng , on the bas is of a n i nfor ma t ion abou t the 
size of t he targe t nuc leus and nucl eon densi t y distribut i on 
i n it. Discussion of the r esults and concl usions are pre sent ed 

The investigat i on has been perf ormed at t he Labo ratory 
of High Energi es , JINR . 

Commun ica tion of the Joint Institute for Nuclear Research. Dubn. 1985 

http:pacnpe.o;eJleliJ.1e



