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1. 	 r:rrnODFCTIOH: 

iiecE,ntly, there llad bc::en a revival of in"D2rest in 

r'O~l-:LUcleon ::Hlc1 dron-nucleus collisions. These 

studies tr,ave gained importance wi th the energies 

available at the ISR end the NAt. 'The extrapolations 

of experimental and theore tical ide as have led to de fini te 

framework \vi th vThich phenomena of high energy colisions 

in the as::rmptotic energy re on can be viev.red. The 

experimental data fro21 the ISH have inr2icated the 

use:fulnes s of such frE1'18'i;10 • Hovre 'Ie 1', 'D.uch more (1.8 t2 

at the accelerr:Jtor ener ies i;~ c~11led for. 

Experi:nent:::illy, the study of mul tiplici ties of 

cUs tri t!tions, 

rapidi ty ~1is tri butions, t'ivo or ~'Joro par <Jle cox'rela tions 

flnctu8tions '3tC. 31'e of r'; s t to eli re l1ti3te 

rent mod3ls of nul tiparticle productions. 

Apart from trt8 fact that the success of such techniquC::)s 

as trw s a is ofauc1c ar 

e c ts more tY'3C tR .1,,,,, t£18re are dif rent ~nodels 

1, ''T:.ul tipe riphe ral 

euer;y flux r.lodel, hypothesis of li"dti:lg frq ntation, 

parton model etc.) for mul tiple particle proQuctions 

predictions of tilese 
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theo:~etieal ideas to be co ntinuously tes ted l"ith 

the experimental data at different ene ies. 

2. HADRoN-r"mc.L,:~US COLLISIONS: 

I n::: pi te of the complexi ty of process of 

rr'lo D.-nucleus (pro ton-nuclG us) coJlisi-ns, the 

experimental data unto 200 Gev/C are ava~ble at 

present. For sri.ell sturl s, nuclear Emulsion still 

offers excellent scope C"'3use of its unique spati:::l 

resolution and possibility of precise ionization ar1d 

other measurements. The :nain results of proton-nueleus 
(1,;~,3) 

collisions ,!j t ~200 :~}:::; "(1,/e Hl1tl SO~1e of trleir 

Co~usions are sUitrnarizad 10"1. 

(i ) The avera 8h0\48r particle mul tiplici ty <'n.s> 

to 13 n energy increas~ 


from 20 - 800 viC, w:lere s the average mr:1ber 


of he avily ionisi pecrticles ami tted, <?\~ ') 

1'0 ns constqnt at ut 7. 


Th~_s SUgg1ts thst pions pronuc8cl in the collision 


do not inCT'e~1Se the excitation of the struck 


nucl '''us l)8YOl1rl'. ,', _~' ceI't...,j n c-;~.~ ll""l' .j- ]'... c.,.~.,..~ ~ t'r1e.. '-' "'",. ~. a 	 ";'~ v, ;-'ost of' 

pions ,,,,"ould appe'lr to escape from the nucleus 

vri thout appro ciable cascading. This is not in 

accordance lt11 th the intranuclear cascade model. 

(3) 
It is indiCAted that average sho'ltJer mul tiplici ty 

in parton-nucleus collisions at 200}ev/G varies 

1. Barcelona •.••.• ~CJlla·ic) :tion. F(iS. I.ettS. 4cL:i, fiG? (1974) 
2. cl~i e t - E1YS. In? tts. 47, (1973) 
3. 30:tbay-Chandi::arh-.Ja:uau Gollsboration. Phys. Letts. 50H, 

391 	 (1974) 
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linearly ',Ifi th Nh; viz. <. ns / = a Nh + b ,,,i th a:::: .63±. 04 

and b=8. S±. 2 

(ii) 	The mul tiplici ty depends on the mass of the target 

nucleus. Emulsion nuclei fall into tltTO well separated 

mass groups. 'rhus, one finds 

<11 S >e No :. /0- 7.:i:. o· S

o( Its) ~4 :. IIt·7:t. f).!;

The observed mul tiplici ty in proton-nucleus 

interactions is lower than the expected value. 

(iii)The angular distribution of the shower particles in 

the G.H. system depends on the value of Nh , for Im'l 

values, NIlO and 1, there being a pronounced 

anisotropy in the forward direction. This result 

"Then combined wi th that of 'p-p r interactions 

suggests tha t excessive emission of shower particles 

in the forward hemisphere is due to diffractive 

processes. Of course, excessive e:ni.ssion of sho\lTer 

particles for Nh~ 5, in the backward direction in 

the Gi,l system suggests that secondary reactions 

are important. 

(iv) 	 'The. ~arameter ~lll= <n~)/<nc.,.) ~s the ratio of the 

mul tiplici ties in proton-nucleus and proton-nucleon 

collisions. It exhi bi ts a slow increase in thc, range 

10-70 	Gev/C and attains a roughly constant value of 

,-, v/f"1 'Th • 11.7 in the region of 200-8000 	UB v. ~~~s a so 
0.13 

implies anA dependence of the type A which is 
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The value of Rem=1.7 seems to be in good agreement 

wi th 	the predi.ctions of the diffractive exci tation 

model. However, one notes that this model fails to 

explain th2 charged mul tlplici ty distribution and 

the observed energy depend:~nce of <'llel)/D in 
(4) 


collision 
 • 

For 200 Gev/C proton-nucleus collisions, the value 

of Rem is in fairly good agreement wi th the predictions 
(5) 

of Gottfried's energy flux cascade model • TIlis 

model also seems to explain some other features of 

proton-nu,cleaus interactions at 200 Gev/C; e. g. 

10\'1< 'Ill) ,A independence of inelFistici ty etc. 

3. 	 OBJECTS Ol? THE STUDY OF PROTON-NUCLEUS COLLISIONS AT 
400 Gev/C. 

Tae resul ts of the studies of proton-nucleus 

collisions upto 200 C'rev/G indicate that no single model 

of mul tiparticp11e production seem to explain all the 

observed features of the"': interactions. At least one can 

say that hadron-nucleus collisions seem to favour at this 

stage those models in \-Thich the production takes place 

through a double step mechanism (e.g. ,diffractive 

excitation and energy cascade model) rather than the 

models which emTisa;;e instantaneous production (e.g. 

mul tiperipheral model). 

It is therefore worth \.,hile that all the features 

of proton-nucleus interactions at energies higher than 

200'}ev/C be studied. This includes the study of 

4. ~.N. Ganguli & P.lf.Malhotra - Phys. Le its. 42B, 88 (i972) 
~5~ K.Gottfried - GOI'nell Univ. print, GLliS - 260 (1974) 
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fiul tiplici ty of charged particles, Angular distribution 

I of charged secondaries, Rapidity distributions of shower 

Particles, particle correlations and fluctuation etc. 
. '\ 

Fur the r, accordi~g to fire ball and '-~1Ul ti fire ball 

models, the avera'se number of balls p05si bly follo'll15 a 

regulari ty(N,;)""tg(EL/200 Gev) ,,,here EL is the laboratory
(6) . 


energy of the hadron • This ',muld also bear 


~i_rr"esti:~ation. Rapidi ty correla.tton d ta should 


provide v81 U8ble (mali tg ti ve insi ;c;ht into the mechanism 

of cluster fornation. In ticnlBr, rapidi ty spect;r8 

and vlhere tr,3cks are 

labelled b~l their azimuthRl an~~le, mi;7,ht reveal the 

elus te ring pattern. 

~ conmonly 0 e1'Ve(1 fa ture of hi~~h enereY 

collis:Lons is the 10\v tr"nsverse mornentum (P ) of
T 

second"ry p8rticle s. Measurements of transve rse raomentum 

'l"e exc'c:edin-ly ted\Us but we rIo hop? to study a 

nU'1ber 0 events. 

4. DET'!JJ-.S OF, EXPOSURE : 

:re propose to expose a st'3.ck of ~ 50, K5 e~llulsion 

pellicl~s, eacho!' size;61t:x4tl~600f1D1 Jand wbul<L_like a'flux 
4 2 

of about 5xlO particles/cm. It i.vau1d be desirable to 

have these in 4 shots.A,J.pecial featu-re of the exposure 

".,e propose, \'lould be to include 10 pellicles \ifi th 

double the normal gelatin content. This would facili ta te 

- Phys. Re ports 5C, 237 (1972). 
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a study of the differc;;nces in interactions wi th 

light and heavy nuclei. 

5. STAEF & COLLABORATION: 

TI1is 1.'lork would be !~. collaboration of Departments 

of Physics of four Universi ties. We give below their 

names and composition: 

mIT 'lE.1S1 IT No. of Physicists 
, Staff members ) 

Leader 

Chandi'?,8rh 2 I.S.IvIittrG 

Delhi 2 B. Bh01.1'dk 

Jaipur 2 S.Tokanathan 

Y. Prakash 

In addi tion, som'::; ei t research scholars 'will 

work 'vi th the team. Each insti tution has the necessary 

eqUipment in the form of sCanning and measuring 

microscope 8]11' other laboratory cili ties. In addi tion, 

the Uni ve rsi ty of Delhi has an excellent computer facili ty. 

111e leaders are alI senior physicists ltlith !ilany 

yeRrs of experience particularly in emulsion work vIi th 

seyeral publications to thnir credit. 

It is hoped ta ma,jor part of t study 1.vould be 

comple ted in a bout a "'r from the time of eXDosure. 

'i.f~ 
( Y. P:UKASH ). 

Professor 'ind Head, 
Departr:lent of Physics, 
University of Jammu, 
J A~,1'HU - T.ilJ'lI -180001 (I NDI A) 
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