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During the la2t fow years e. very large amount of information 

concerning two-body procec;ses was accuEmlated, and adequate techniques to 

analyse hig! energy inter2ctions in terms of two-body proces.seEJ uere 

developed. The case of raany-body procossas Joas not look so clean and nice. 

Our knowlodgo of what is roally happening, in tho result of collision of 

two particles secondary particles aro produced, 

is very limited. 

Tho aim of this report is to rr·c.'c-_;ont E: :fow uxample~; of the 

approach to the problem of tho analysis of multiplicity ovonts, based 

mainly on the roc::mlts of the study of pi011-proton interaction in the rango 

4 to 10 GoV/c. 

The first quostion is : how bi;; is thG cross section for many-

body final states ? Lt prosont no-ono can answer this question. Somo 

people boliovo, and may have reasons for bolioving, that the; big majority of 

the observed procossos .s.ro two-body roe,ctions, whoro two particles do cay in 

many pions, thus producing many p:i.ons in t~rw final state, 'l'his problem is 

far from being sottlod. On tho other hand thoro is no s~arp distinction 

botwoc:n low multiplicity 0,ncl high multiplicity events, thoro being so:r:10 sort 

of continuum which extends from olastic and qua:Ji-olastic scati~oring at 1011 

mult:i.pl:i.ci ty, to faotropically produced pions in c .m. at tho highest 

multiplicities obsorvod. Definition of multiplicity, vrhoro many-body 

processes can dominate, is therefore rather arbitrary. Lot us define, for 

pro::~ont accolorator cnorgios, high multiplicity as fivo or moro piono in tho 

final stato. The typical cross-sections for mc:1.ny-pion reactions which one 

can o.nalyso in bubble chamber aro not vory largo, since one is rostrictod to 

ovonts with no moro them ono noutro.l pc:.rticl0. For oxamplo at i3 GoV/c the 

+ t • C t' t' C• f''J d • C (l) • re pro on in-vorac ion cross soc ~ion :cor ii:; co six-prong even-us is 
fit + (2) 

0 6 - 1.65 0.15 mb, and for 8-prong events at tho samo ono:rgy 
.c>i+ + 

CT~ 0 0.21 - 0.03 mb. In order to calculate tho complete contribution of 

many-pion final ctates to the total cross secti0n ono hns to tdzo into 

account all tho unobservable procossoo with hrn or more noutr11l j;inrticlos. 

Tho real multiplicity spectrum - by roal multiplicity I moan tho number of 

pions produced indopc.mdontly of thoir chnrge - cc.en bo crJ,lculntod under tho 
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assumption that for a givon multipl:Lci ty of pions, the probability of a 

given charge confi[,ruration is givon by tho statistical mod0l (::;). The 

validity of this assumption can be: chocked cw follows 

crosi::l section for an obsorvablo c111.1rgo configuration, 

starting from the 
+ -e.g. p3n 2n: , one 

calculates 9 using statisticEtl :,mie;hts, the cro,,rn section for tho production 

of n pions, in our example fivo pions. Ono ropoats this for all multiplicities. 

Now tho sum of tho crosE~ section::: for o.11 mul tiplici tos is oqual to tho total 

crosD section for pion production, known fro1n ind.epondont moo.suromont. The 
(4) I + results of the calculation are as follows · : at 4 GeV c, where for n: 

proton interactiori the cross 

the calculated value is ,,cal 
TC 

section for p::i.oYJ. produ.ction is 

at E3 Ge V / c , cs 
'Jt 

= 20.35 mb 

Cf = 20.1 mb, 
n 

= 17.9 mb, 

cal Q Cll' r "" 0 cal C5 = 18.27 mb. k) ,,lv~· ) 
TC TC 

vJ2s calcalated startinG from only about 30°/o 
of the total cross section, fraction corresponding to fitted channels, the 

agreement is quite saticfactory. Resulting mtiltiplici ty distributions ( 11-) 

I + for 4 GeV c Tc p, 8 GeV/c 1/p and 10 GeV/c Tc-p interactions are presented 

in Pig. 1. It can be seen from Ji'ic;. 1 tha-1:; at 8 GeV/c the cross section for 

high multiplicity procosses ( ) 5rc) correr1ponds to more than half of pion 

production cross section. It is obvious 1 that one must try to undenitand 

processes responsible for about half of the inelastic cross section. 

Let us proceed to single-particle distributions. The most 

typical for high energy interaction is the baryon angular distribution. 

Fig. 2 presents some examplen of nucleon angular distributions in the c.m. 
(5 c 7 o c) 

system for re-proton interaction, ,u, ,u,::J,. The common featuren o:i.:' all 

this distributions are: a pronounced backward peak and a more or loss 

isotropic continuum. Shaded aroa of hi.::1toc;rams corresponds to symmetric 

t f 1 · d · t '" · ' · (:t) m1 1 ' · t " t' · ,;_ · par o .. angu ar J.s -r1b1rnon • Lle re. ac,ive amoun. 01 rns <>yrru11e t,ric 

component increases when energy decreases ai1d multiplicity increase::;. This 

symmetric component may be related to "central" collisions if one believes 

that what one observes iE; a mixture of. peripheral and central collhdomi. 

By central· we w:Lll mean collisionD which can be described by Uw stati2,tical 

model. It is a puroly phenomenological definition based on the shape of 

----------------~~·---,--

(~) Obtained by the reflection of tho forward part of the distribution 
~ 

{) == 0 into backward. 
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angular cJ.istributions, of spoctra, otc. foT socondary particles. Uhothor 

such a dic:;tinction betueon procossos and central or statistical 

is certainly a problom, It is 

possible that tho isotronic couponont is only a tail of peripheral process. 

If, on tho other hand, mv.l tiplici ty j_s dominat0ci by the procosso;J that 

we call statisticnl, which 

bution, ono can try to o~Jtirnato the inpor-bc.nco of sucb process quantitatively. 

Tho rosul t of such an <;stimato of tho crom.: 

collisions( 4) at several primary energies i 

section for statistical 

presontod in • 3. Tl10 

of central collisions drops tho c.m. onorgy increases, roughly as 

l/E 
c.m. 

Thoro exists also a second, indopondont possibility of t~o 

amount 

determination of tio croDs Dcction in question. Ono cr::.n start from tho 

data on largo anglo n:-p sc:::d;torinl'./ 10 ' 11112 ) and aGsuming the vcclidi ty of 

tho statistical modal calculate tho cross section for the statistical 

collisions. Tho lower on • 3 are calculated according to 

thir; method. 

Thora is a big discrepancy botwoon rosults obtainod by tho two 

mothodrJ. It sooms that the first method vcs an upper limit of tl10 cs 
c 

because this estimation contrd.ns D, tail of peripheral prouesc'Jes. Too low 

vab1os of a as determined from tho elastic scattering may be related to too 
c 

high val.uo of tho probL:.bil.i t;y of tho dr::C'.\Y of compound system into two 

primary pctrticlos 1 calculated 1•rithout fully taking into account rotJonanco 

1u·oduction. Both mcthoclcJ give the samo of energy depondonco of tho 

cros~1 uoction, in .'.J.p;reomont with tho pro diction of Fa[1t, Hagedorn and Jones ( i:-5). 

The shadod [;\roa i.n F.'iG. 1 corresponds to tho central cross section for · 

gi von mult.iplici ty of pio1w in i':i.n,~tl 10tat0. 

Tho next :;;iroblom I wo,1lc1 liku to discuss is tho bohaviour of' tho 

trnnsvorso momentum of pc,rticlcD. A fow yc:o.rs ago, o.t tho Gonovn Conforenco, 

Bigi ct nl. ( 14 ) ;prosontod ovidenco for a rrt:.css-clepondonce of D,vorago tram::-

verse momentum. How doos trnnsvorso momentum depend. on the multiplicity of 

tho produced ~po.rticlos ? No such a doponclonco ~x:c:ms to bG prosont in Fig. 4, 

PS/5681/dmh 
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whoro L:i plottGd tho :\vorngo V~'.luc of t;hc trc.-cnsvcrc30 momentum VEJ tho numbur 

of charged socond~ry particles for J1ho san-;o 

< p.L> corresponding to tho hichcst multiplicity is lower than tho other 
G 

vt1luoc~ but thiu i'J only tho reflection of tho * thot p avorago is, in 

this c~wo, also very low. It r:;o\_:I;ffJ tL;yrcL'or:; th::d; th0ro is no mul t:'~plici ty 

dopondonco of <P.'-> in proton-proton :Lntc:c::ctions. Or:o h:c;:; to bor~r in m:i.nd~ 
G 

honovort th:.1t tho r(::~3ult for n given UipHcity L ovor 

so1.rorn1 ch2.J:1:nc;:ls, if o:no tGlcns ir1to ncco11.11 r1autrnl -or1rticloi:J. J?it;_s. 5 
- !,.) c) 

prosonts rosulh,; of tho Ao.chon-l-Jorlin~Gl.Tfff collrc-borntion \,_o on tho trans-

verse momentum in scvoI'c;l low-multiplicity chLtnncls of n+ p intortcction at 

8 GoV/c. 'Tho situ2tion i~' very coI'lplicc:,tod - tho :po.rticloa in nlmost every 

channel havo thuir own sot of <pL> vnluos, difforont from those for othor 
- L, 

At mul tiplicitio::o: the situation bocom.:m simpler. 

contains, togothor -,ri th do:k~ from :B1ig. 5, the rouul ts of Bardadin et 

Fig. 6 

:11 ( l) 

and. 130.rtko ct ~--1. ( 2 ) for tlw high multiplicity tranDvor;30 momuntum of pionri. 

01<.co ono icJ tho corriplico:Lccl region of low multiplj_city, 0 110 observc.s 

in pion-proton intornction n 11onotonic docrooBe of <PJ > of pions whon 
c 

rc1ul tiplicity :Lncroo,c;o. • 7 cont:J.i.ni:. dc~t.~, on nucleon tr:::rcsvcroo rnomont1:.:, 

'i1hc effect, if tho:~o is ono, is much fc0bleT, i.c~. tho trnnsvorso 1;-:.omr:mtur, 

of nucleons hc:w v0ry fooblo dcponclonco on multiplicity. Thhi ,;ffoct i.~.l 

. t t TI I N illus Tn -cd bottor in Fie:. 8, '.iho:co tho ::.:.::.tio <pt> < I\> 1.s plotted 

agctirwt multiplicity. At 1o-t·'i nn;,ltiJ;lLi.cit;1 t:bis ratio in a·Lout one, doc--

this 

is tho explanation rnctfls-dopondor1cc 

of tram:1vo:t·so momentum and in othors not tho offoct :LE; rnul tirJlic:L ty dopon-

dont. In very poTiphor.'11, low mult ty interactions thore ~corns to bo 

no mr~ss-doponclouoo of trnnsvc)rscJ momcn-Curi, whil0 tho offGct is fftrongeot 

at highost multiplicity. Ii; is iblc t:horefore, thnt thir1 offoct is of 

statistical natuTo. 

Tlw Fig. 9 pro::1onts tho rD,tio of the, ccvc:r::rso c.m. morc;_ontr,_m of 

pions to the ccvor[:_;,-'.c tr·msverso mornm~tmi for clifforont multiplicitio::>. 

Thqro is '-" distinct difforonco bc·bwon tlw very low multiplicity chc:nnels, 

where <p'.'l:> >> <pt >1 and tlJ.o hic11er multiplicity chc.m1cls, w11crc thi::: ratio 
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slowly r:,pproetches tho limit, predicted for isotropic m1gulnr distribution 

and for n socond[cry spuctrurn indopondont of tho angle of omission, this 

limit. being c'qual to 4/n:. 

Proceeding to u rnora dotnilod analysis of tho experimental datCl, 

lot us dif:;cus~i now t.,o corroh":tions betwoon trcrnsvorso momcmtum nnd lon2:-

i tudinnl cor.i.ponont of c.rn. l;1m:1ontum of pc.rticlos. A 8trong corrol.::tion of 

'• • t n d . ··3 ' d • t l ( 16 ) • t' ' • - ) + '.Z -"Ghls ypo was I oun by l arctn _ ir1 o et • in no Tl~nction ri; p -> p:.:n: Jn 

at 10 GoV/c primary moE10ntuE1. AvorGgo value of .~~gain.st for pions 

and protom1 in this oxporirnont is prosontod in Fig. 10. :B'or pionu there is 

a distinct drop in tho nvor:-'.t:;O p 
t 

for tho vicinity of p~ == 0. Fig. 11 

show2 2imilccr gr:::.ph for tho ro.::tction 
+ + - .. , I (2.6) 

n p -> p2n n at H ~oV c • This 

roo..ction i2 domino.tod by two-body procossos, o.nd thoro is n. coaplicntod 

structure in 1\ vs p:i:1 • Ap2rt fron the d.ip nt p'll: = 0 for pions there is an 
. 1 

enhD..ncorn.ont in for forward protorn3 and for bnckward positive pions. 

Fig. 12 presents the; rosultu :for pions of tho Dubna and Ducho.rost coll2b­

orD.tion, Bolyakov ot al. ( l ?) , on four-prong 1t -proton intornctions at 7. 5 

Go7/c. Tho dip in tho i01iddlo is vory pronouncod. It was Ghown by 

Barcl[cdin ot al. ( lC) thctt such o. dip can bo oxplninod in torms of a coonotric 

offed; i do pending on tho :Jhnr10 of :Jroctrun of p::irticlcs, :r.minly. An exn::·1ple 

of hou this 0ffoct c::.n be cro2,tod. is prusontud in Pig. 13. Assurn.o a 

spoctru1;1 of pions of tho shqJo of Fie. 13n - just two linoG, one o. t very 

low 

p -t 

moaon tun 1 p 1 

VS p'X plot 
l 

1 tho soconcl at high mo!T:ontum, p2 • 'Fhe Gituation on tho 

is shown in ll'ig. 13b, undor thu o.Gslw.ption of isotro1Jic 
1: 

o..ngulnr distribution. For I p1 1 bigcor th~:in p1 tr2nsvor"io nonontum is 
~ 

Gi von by tho circlo of r.'.ldius p2 on tho lJlot (Fig. 13c), for I ]J~ I < p1 

tho nnin contribution comos from tho low nonontun line, making pt nuch 

srnnllor. Tho spectrur.1 of pions, cnlculntod fron covo.rinnt phnso-spo.co 

produco:J thifJ offoct, tho spoctrun of protons doos not. This can bo soon 

in Fig. 10, whore thu resultD of calculations using covi:.riant pho.so-Gpnce, 

nnd uoing phnso-sprJ.co corroctod to includo peripheral effocts, nro also 

plotted. 

Tho nnin interest of looking for offocts liko the dip in 
5f 

for sm1ll p1 is connoctod with tho quostion of rJhothor htgh r:iultiplicity 

PS/5681/ dJ.~1h 
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events aro dominated by two-body processes, both .bodies docnying into 

several particles. Such processes, vory peripheral, aro easily detoctablo 

at low multiplicity. + :it:++ 0 A good example is the rec.ct:i,on : re p -+ N w • 

Hunting for such finnl stntos, if tho spectrum of masses of "firobo.lls 11 is 

brol!d and if they decay into nany particles, is very difficult. In tho 

vicinity of 10 GoV/c, docny products of both intermediate bodies will oix 

together. Thero is some evidonco that high multiplicity events produced in 

n-p collision are not dominated by such processes. The analysis performed 

by the Warsmr group(S,lS) on six-prong evonts fror:i 8 GeV/c 1/p and 10 GoV/c 

n p interactions, was made as follows. Ono arranges all particles of a given 

jot according to their c.m. longitudinal momontu11 (Fig. 14a) and one makes 

a projection of all momenta on tho plane perpendicular to tho primary 

direction (Fig. 14b). All transverse momenta are vectors on this plane. 

Now ono produces a vector sum of transverse mor:tontn of particles number ono 

and nunber two, one and two and throe, and so on. The length of this vector 

sun has sono dopondence on longitudinal raonontum (Fig. 14c). Ono repents 

this cnalysis for all events, nnd ono produces tho distribution of the 

average vector sun of trnnsvorse moraonta vs longi tudinnl nonentum. This 

type of distribution is very sensitive to tho presence of two-body processes. 

The result of the analysis was that the experimental distribution io incon­

patiblo with tho hy1:iothoois of o.n intornodinte two-body state, but only if 

the angle of emission of fir0bnlls in c.n. systen is snnller than about 

25°, and if their Bass spectrum is not very- broad nnd flat. So tho problora 

is not fully settled. 

Once one assunes that there are two-body processes at high 

multiplicity, one must try to separate tho individunl event into two parts, 

corresponding to two bodies, in order to study their properties. It sooms 

that there is no unique proscription on how to do this at present accelor­

ntor energies. A fow years ngo Brandt ot al. (lg) proposed the so-called 

"principal axis" method. In this r::iothod one chooses as the intermediate 

bodies, two groups of particles in such a way that tho c.m. momentum of 

each body is tho largest possible. Studying properties of 10 GoV/c n-p 

interactions with production of strange particlos, these authors found 

some evidence in favor of the two-body hypothesis. Dremin et al. (2o) 

PS/5681/dmh 



CERN/TC/PHYSICS 66-28 

- 7 -

proposo n nothod consisting in tho study of 62 distribution botwoon 

difforont groupcl of 1nrticlos within an ovcmt, in order to difJtinguish 

botwoon Cliffcrent types of intorrcctions (rito:ci:Jtico.l, oxcitod nucleons, 

fircbnll production) in proton-pr0ton intornction. Anotl1or ncthod, based 

on the c:oc,rch for naxinu1~: 11un (four-:momenhm tr::cnsfer in crossed chccnnol) 
.. (;~1) 

wc,s proposed by li'ronch • Thic3 ncthocl worlrn vroll for low nul tiplici ty 
( 'Y) \ 

ovonto fror.1 8 GcV / c n; + p intorc::.ction' er...;. Boforo one e.pplic,o ono of those 

n-.:thod.s to high nultiplici events, whore c.n important nixing betwoon 

pc:.rticloc frou bm bodice: nuct occur, ono should undortako c. dcto.ilod IIonto 

c~rlo study of tho problon. 

There oxists ono siL1plo nothod of ctt lonst dir.1inishin;.:; tho 

nunbor of ]Xtrticlos in fin[.~l stc,to, if one c::::cnnot ruduco it O[Wily to two-

body procoss: one hns to look for known rosonnncos. Fig. 15 prosonts 
. (23) 

tho rcsul ts o-t' thcl Anchon-Borlin-J3on11-·lirn:1burg-Munich collnborD-tion , 

obtninod in tho study of six-prong intcr2.ctions of 4 GoV/c 1/ ucsons Hith 

protons. 'l'.o rocwt:Lon is ,./p _.,. p)1/:~n-TL0 • 11i10 1/p offoctivo nmrn 

,.t., ,, l bl' ·1 "" f'1Yf:iH+, ciis riuu-r.:io11 s '10\."J[.~ n un_c l~n-c ri1 .. oc..l1c cion o. l' c..nu n 

• t • J ' + - 0 e> I· ' • "I ' . • b t • is proson in ~non n n; or1oc~1vo ranss ~istr1.u:1on. 

0 
ln.r,go onoun t of u) 

Theso two rosonnncos 

roduco considorably tho nunbor of pnrticlos in tho final stnto: 50°;6 of 

th • 1 • • ,., t + 'J:f++ Q + - A +11 1 • o procoss in quoc~T1on ifJ in r ~:c n p -> J.1 (J re TL • "co.no" or oxruJ.p o is 

po riroduction in r;ix-prong intor2ctio,1s of 8 GcV/c TL+ l'.·,osons with protomJ(l), 

}fig. 16. 

Tho l::.'.st po.rt of thirJ rqJort i,s rolntod to D.n;.s"'J.11::.r corrolntions 
(24) 

botwoon pions. A fuw yorTi3 ago Goldha1:Jor ot r::J... have prosontod ovidcnco 

for n certain typo of corrclntions in the c.u. nnglo between two pions 

produced in no.ny-pion proton r:mtiproton annihilntion. 'rho avoro.go anglo 

bc0twoon pions of like chc.1rgo ( ++ or --) is very significantly snallor than 

tho c,vor2go r:.nglo botwoon pions of different ( +-). This effect is cclso 

prosont in r,mny-pion finci,l st2tos in 8 GoV/c 1./-proton intoraction~2 ) Fig. 17 

presents the distributions of tho cosine of nn; nnele, a ' for tho process: 
nn 

TL+ p ~ p4n; +]re - • Tho distri bu ti on for TL+ re+ and. n ·n; pairs is vory difforont 

fron tho distribution for 

ot nl. introduced y = ~' 

PS/5681/dnh 
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of pt:;,irs with ex. 
0 

< 90 • '110,blo I contains tho rosul ts for diffcront 
TCTI 

) 
Di.fform~t chnnnols, togothor with y-cooffici0nts for 

boho.viour of liko-chctrgo r:nd unliko-chr1rgo p.:,irE: 1mc1 uxplccinod by 

Goldhr,bor ot cil. in torm1 of ·tho st::cti;::tical nodol by the eff·oct of Boso-

roprosontntion of tho constant ontrix olonont of tho ordinnry stntisticnl 

nodal in tho forr:i 

)
1 ~3n I iEp~ril 2 u r c ·-

v 

D.nd subsequent E-;;ynnotrizcc-ti.on of tlw oxponontio.l ov0r J)Orr.mt<:ctions of 

idcmticc .. l particles. Tho prosoncc of this offoct in n.'my-bocly final 

st.:ttos in n-p collisiom:: is n strong ecrgunont in favour of tho ~3to.tistico.l 

nnturo of such procossos. It i::~ '.'. vory intorusting question, whothor this 

offoct is 1n~osont nlao nt lower :cYcll tiplici tios. Invm;tigc:ting such and 

sioilnr corrol3tions vill possibly lond us to n bottor undorsto.ndine of 

high nu1tiplici ty procossocJ. 

R. Sos11.01vsk:i ni1d IC. Zo.lov1sl;i for lpf'ul discussions, ho :::lso wishes to 

thnnk Dr. V. Cocconi for ro.2dinf; tho rno.nuscript. 
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T.ADLE I 

Jic:.tio 
(> 

of tho nu2b0r of pion pnirr::; wj_th a < 90- to tho mE1bor of pion 
TLTI 

pc:.irs with rx 
'JT'JT 

> 90° for liko char(Sc (1i:+n+, Tc-·1i-) and unlike chc:rgo 

( + - + 0 ,, ,_ 
Tclr,TcTiiTI: 

+ + -n p -:. p4n 3n 

+ - 0 
~' p4n )Tt n 

-3• ' t:; +3, -J.1_,n n; 

ANNIHIJ_JATION : 
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+ + n n 

+ -n n 

+ + 
It n 

n TC 

+ -
1t n 

+ 0 
TI TC 

- 0 
Ti; TI 

+ + 
TC TC 

n TC 

+ -

+ + 
re n 

Hke 
y 

+ 
1.11 - 0 

1. + 0.04 

unlike 
y 

·-i--~--· ·-----~ 

l. + - 0.05 

1.40 ::: 0 .04 

+ 1.20 - 0.04 

:!: 0.05 
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• 6 

Fig. 7 
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IIultLplici cl.i;:J triln1tio110 fo1· n-p in.tGrDctio11D. S11c.1dclI 

nm:1bor o:i. 

n -

-c 
n ··-

of c. • ;J. CL :··,1 tY·:Ltru .. t~~OJJ_:::_~ u~r :nucluo11r; f:.cor1 
:;_:i (_), \ ,u, 7) 

int~oro..ctior1r:; 

0 calculutod fron tho of' r1u .. cluon. ar1gu.lctr 

distribution. 

x, Li cc~lcuh:.tod fron olnstic n-p scattoring d2tn 

( rof. 10~11, 12). 

Avorngo vccluo p-p 

collisions VG 

Avor0,go transvorDo nonontuL:. in low uultiplici ty chnmoJ.D 
+ (26) 

n p interaction • 8 GcV/c 

Avor:·,ge; tr0,nsvorso c,oud1tun of vu ;·ml tiplici ty for t:.10 

following channels 
~- + 0 

np -""1mn 

++ nn; n, 

+ + pn n n 

+ + -pn n re n 

+ + + -rmnn:n 

+ it p _, "' +2 -p_/rt n 

11}n; + 21~ -,c 0 

+ -p4n )Tt 

4 +,, - 0 
p .n; )';1 n 

+ -r6n }re 

J 
\ 

l 
Ratio of tho ~',VOI' c;o vrcluo of for pi.011s to tl1c; c~·vor.:-:,_go 

of p for nucl0orw vc:: uul ti nlicity. 
~ ~ 

tr:~1J.svorso r:ior101i-l~t:tL1 of _pior1s v:::i Lllll tiplicity. 

(1) 

(2) 

A'-lOrc..g.,o V':1l110 of trc.r1svorso ~-10L1or1tuLl "'.TS c. • lor1gi tuclir10..l 

nor10ntun for Dions :-~nJ protons fron th(; rcc-,ctio11 Tc p _,, p2n; + 3n 

.'.:\t 10 GuV/c(liJ). 



Fig. 11 

Fig. 12 

Fig. 13 

Fig. 14 

Fig. 15 

Fig. 16 

Fig. 17 
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Average value of tr1'..nsvorso nonontun vs c.s. longitudino.l 
+ + -Donontun for pions nnd protons fron the rugction n ri ~ p2n n 

(26) 
at 8 GeV/c - • 

Avcro..go vnluo of: trr.,nsvorso r,1onontun vs. c .n. longi tudirml 

nonontun for pions fror.i four-prong intorr.tctions of n - with 

t t Go·v/c(l 7). pro ons n 7.5 

Exnnplo of tho cro~ction of the dip in P.1. vs 

Ano.lysis of o. jot in torns of the dopondenco 

Effective nass distributions for (proton n+) 

conbino.tions for tho process: 

n+p ~ p3n+2n-n° o.t 4 GoV/c ( 23 ). 

p~ distribution. 

of 2:p .L on p~. 
( + - 0) c.nd re n n 

. + -Effoctivo :c12.ss di.otributions for (-n: n ) pairs fron tho 

roo.ctions: + + -n p ~ p3n 2n 

at 8 GoV/c(l). 

+ - 0 
~ p3n 2n n 

Distribution of tho cosino of the n-n c~n. angle for liko 

charge c.nd unlike chnrgo pion pairs in tho reaction : 

+ 4 +3 - t o ~ uj (2) n p ~ p -n: -n: Ct o u-o v c • 
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