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PROPOSAL FOR DYPCSUAR OF 4 STACK OF
AUCIHEAR & TLSTONS T0 PROTONS OF 400GiV/C,
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GUiANDIGART-DELHT - ATPUR-J 44U COLLASORATION,
L

Recently, there had bsen a revival of intérest in
hadron=-nucleon =nd hadron-nuclsus collisions. These
studies lhave zained importance with the energies
available at the ISR snd the NAL. The extrapolations
of experimental and theoretical ideas have led to definite
framework with which phenomena of high energy colisions
in the asymptotic enersy region can te viewed., The
experimental data from the ISR have indicated the
usefulness of such franework, Howewver, much more date
at the accelerstor ensrries is called for.
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Experinentslly, the study of multiplicities of
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secondsry noriicles, thelr anculsr distrivutions,
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rapididy distributions, two or more partizle correlatio

and fluctuations =2tc. are of Zreat interest to differentiste
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b=tireen different modsls of aultiparticls productions.
Apart from the fact that the success of such technicues

as the 3lauber model nss nadé znalvsis of nuclear
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fects more tracts le, thare avre different models
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statisticsl model, muitiperipheral model,
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ner;y flux nodel, hypothesis of liniting frasmentation,
parton model ete.) for multiple particle productions
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theoretical ideas are to be continuously tested with
the experimental data at different ensrsies,

HADRON-TUCLAUS COLLISTONS s

Inspite of the couplexity of process of
nardon-nuelsus (proton-nucleus) collisi-ns, the
experimental data upto 200 Gev/C arve avaﬁfble at
present. For such studies, nueclear Zmulsion still
offers excellsnt scope because of its‘u igue spati-~l

resolution and possibility of precise ileonization and

other measurements. The main results of proton-nuclesus

( 9 473)
collisions at 200 Ga2v/G and som2 of their

coﬁiusiong are sunmarized belov.

(1) The average shower particle nmultiplicity < n.)

chianges Iyom - to 13 when the energy lncreaseh

from 20 - 200 Tev/C, wherens the averaze nuaber

L

of heavily ionising perticles emitted, < ‘h(g)

rewains constant at sbout 7,

This sugzs Es that plons produced in the collision

[ el

do not incresse the excitation of the struck

nucleus bheyond a certain limit, 1 Ee wost of the

pions would appear to escape from the nucleus

vithout appreciable cascading. This is not in

sccordance with the intranuclear cascads model.

(3)

It is indicated that average shower multiplicity

in porton-nucleus cocllisions at 200 iev/C varies
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Barcelona ...... Zolladbur-ilon, tts., 4, 467 (1974)
Bebecki et a1l - f‘ys Lzub:. 4713, (1973)
Boubay=-chandi arh-Jaumu Cellsboration. Phys. letts. 503,

391 (1974)
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linearly with N3 viz. <:nq> = a N, + b with a=+63%,04
and b=3,5%.2

The multiplicity depends on the mass of the target
nucleus. HEmulsion nuclei fall into two well separated

mass groups. Thus, one finds

{MsDyo = Jo7t o7
4%57%&‘ = /4.7ﬁ 05

The observed multiplicity in proton-nucleus

interactions is lower than the expected value.

(1iii) The angular distribution of the shower particles in

(iv)

the C.M. system depends on the value of N, for low
values, 1§, =0 and l,ﬁ"there being a pronounced
anisotropy in the forward direction. This result
when combined with that of 'p-p' interactions
suzgests that excessive emission of shower particles
in the forward hemisphere is due to diffractive
processes, (f course, excessive emlssion of shower
particles for N, )5, in the backward direction in
the CM system suggests that secondary reactions

are important.,

The parameter Rem (ns> <n.h> is the ratio of the
multlpliCﬂt*es in prouon-nvcleus and proton-nucleon
collisions, It exhibits a slow increase in the range
10-70 Gev/C and attains a roughly constant value of
1.7 in the region of 200-3000 Gev/C. This also
implies anAdependence of the type AO.:LB which is
very slow,
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The wvalue of Rem=l.7 seems to be in good agreement
with the predictions of the diffractive excitation
model, However, one notes that this model fails to
explain the charged multiplicity distribution and
the observid energy dependznce of <‘ncﬁ>/D in vp-p
collision(_).
For 200 Gev/C proton-nucleus collisions, the value
of Rgp is in fairly good agreement with ng predictions
of Gottfried's energy flux cascade model « This
model also seems to explain some other features of
proton-nucleaus interactions at 200 Zev/C; e.g.
low<77‘) 9A independence of inelasticity etec.

3.,  0BJECTS OF THE STUDY OF PROTON-UCLEUS COLLISIONS AT
400 Gev/C,

The results of the studies of vproton-nucleus
collisions upto 200 ZJev/C indicate that no single model
of multiparticgle production seem to explain all the
absérVed features of the intsractions. At least one can
say that hadron-nucleus collisions seem to favour at this
stage those models in which the production takes place
through a double step mechanism (e.g. diffractive
excitation and energy cascade model) rather than the
models which envisasze instantansous production (e.g.
multiperipheral model),

It 1s therefore worth while that all the features
of proton-nucleus interactions at energies higher than

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

4. 9.N,Ganguli & P.K.Malhotra - Phys, Letts, 42B, 88 (1972)
5. T.Gottfried - Cornell Uniwv, pre print, CLIS - 260 (1974)
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multiplicity of charged particles, Angular distribution
* of charged secondaries, Hapidity distributions Qf shower
particles, particle correlations and fluctuation etc.

Further, accordﬁﬁg to fire ball and =multi fire ball

models, the avaraze number of balls possibly follows a
regularity(ﬁ;}wngLgégo Gev) where By is the laboratory
energy of the hadron o« This would also bear
investi-ation. Rapidity correlation d=ta should

provide valuable aqualitstive insicht into the meéhanism
of cluster formation., In narticulsr, rapidity spscirs

of avents where Br are lsrce snd where tracks are
labelled by their azimuthal angle, mizht reveal the
clustering pattern.

4 commonly observed fenture of hizh enarzy
collisions is the Jow transverse momentum (ET) of -
second»ry particles. Measurements of transverse momentum
are axceedin-ly teﬁﬁys but we do hope to study a smnll

nunber o” events,

4, DETATLS OF EXPOSURE s

“'e propose to expose a stack of 50, K5 emuléion
pellicles, each'offsizé‘ﬁﬂx4@2600;pm;and'wbuldilike afflux
of about 5:(104 particles/cmz. It would be desirable to
nave these in 4 shots.A,Xpecial featu-re of the exposure
we propose, would bhe to include 10 pellicles with
double the normal gelatin content. This would facilitate

©. &,L.Feinbers - Phys. Reports 5C, 837 (1972).
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a study of the differcnces in interactions with
light and heavy nuclei.
5, STAFF & COLLABORATION 3
This work would be = collaboration of Departments
of Physics of four Universities. We give below their

names and composition ¢

UHTVEASITY No. of Punysicists Leader

( Staff members )
Chandizarh 2 I.3,Mittra
Delhi 2 3, Bnownik
Jaipur 2 S.Tokanathan
Jamriu 2 Y. Prakash

In addition, somz e¢igihl ressarch scholars will
work with ths team., mach institution has the necessary
equipment in the form of scanning and measuring
micfoscop@ and other laboratory feocilities. In addition,
the University of Delhi has an excellent computer facility.

The leaders are 2ll senior phvsicists with nany
veasrs ol experience particularly in emulsion work with
seweral publications to thesir credit.

It is hoped that a major part of the study would be
completed in about a ye=r from the time of exvosur
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