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INTRODUCTION 

Investigation of processes with high Pi particle production 
in hadron-hadron and hadron-nucleus interactions is of big in
terest for hi~h-energy physics because а new information about 
hadron structure and ~pace-time picture of hadron formation is 
expected to Ье obtaiцed. As yet almost all the data are inclu
sive or semiinclusive . BubЬle chamber results refer to the 
Pi -region below 1.2 GeV/c. However, it is for Pi > 1 GeV/c 
where the change in the dependence of differential -cross sec- ·" 
tion versus transverse momentum is observed 11 •21 (transition 
from exponential-like behaviour to power-like one). Furthermore 
the anomalous growth of cross section with ma·ss number А has 
been found for Pi -region of 2+3 GeV /с in hadron-nucleus in
teractions (Cronin effect) 13!, It has· no satisfactory theoreti
cal explanation as yet. New experimental data of exclusiJ e na
ture are needed to continue detailed study of higi1 Pi processes . 

EXPERIМENTAL SET-UP 

The experiment has been performed with RISK-spectrometer 141 

where interactions are detected in а 5-meter streamer chamber . 
Ti1e streamer chamber technique allows us to investigate rare 
processes (cross sections below 1 ~Ь) at nearly 4" ~eometry 
with high multitrack efficiency. 

The sketch of experimental set-up is shown in Fig. 1. Unse·· 
parated 38 GeV/c beam of negatively charged particles (98% "- ., 
1. 7% К- and О. 3% р ) produced from interncll target of 70 GeV 
proton synchrotron (Serpukhov) was focussed onto the target 
placed inside the sensitive volume of the streamer chamber. 
Н2 , D2 , С , Cu , and РЬ targets were used . Charged high ' Pi 
particles were detected with telescope of three two-coordinate 
multiwire proportional chambers. Dimensions 'of sensitive areas 
of chambers were I.OxO.S m2 (horizontal and vertical, res-
pectively). The cl1amber telescope . has been placed above the 
streamer chamber in non-zero magnetic field region and covered 
the polar an~le interval 12 ° < (} < 22 ° for particles origina
ting from the target (it corrёspon-ds to 85° < (}* < 120° in 
"N c.m.s.). Fast processor, using ИWPC-informat1on, selected 
events with charged particle having Pi above predeterminated 
threshold. This threshold has been varied from 1.0 GeV/c to -----(#(!;., :.., .11\ .... . ~ а: 
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1.5 GeV/c, Trigger acceptance was- 6% in P.L -range from thresh
old to- 2.5 GeV/c. 

RESULTS AND THEIR DISCUSSION 

In this paper the data obtained from full reconstruction 
of 1500rт-С and 500rт-РЬ events are presented, Target thick
nesses were 1.9% and 0,7% of nuclear absorption length for 
carbon and lead respectively, Events to Ье measured were se
lected Ьу film scanning with rrnтC-information taken into ac
count, During the scan procedure tracks of highly ionizing par
ticles ar~ registered visually, All secondary tracks were mea
sured in selected events and reconstruction of momenta and emis
sion angles was performed Ьу а computer program, Hi ghly ionizing 
positive particles with momenta below 500 HeV/c were identi f ied 
as ' protons. Some characteristics of events with triggering ·par
ticle having transverse momentum above 1.3 GeV/c are shown be
low • 

In Fig.2 transverse momentum distributions of secondary 
charged particles are dernonstrated with identified protons 
being excluded. The slope of P.L -sp~ctra of associate d partic
les is steeper for РЬ -target than for С -target. Hence, the 
average transverse rnornentum, ~PL >,of the s e particles is less 
in "-р-ь than in 77-с events . Compari s on wi th non-biased ine las
tic 77-с 151 and 77-рь interactions (see the ТаЬlе) showed that 
<P.L > of particles associated with high- P.L tri gger is higher 
for carbon-target and do not differ for lead-target. 

One can see also rhe difference between rapidity distribu
tions of 77-с and 77-рь events with high-P.L trigger (Fig.3): 
the nurnber of particles produced in the target . fragrnentation 
region is larger on Pb-target than on С -target while in pro
jectile fragrnentation region the relation be tween nurnbers of 
secondaries from two targets is reversed. The center of rapidi
ty distribution for 77-с -interaction is shifted toward the 
target fragrnentation side in cornparison with non-biased inel~s
tic events and the rapidity spectrurn is more narrow for high ~ 
events, 

The excess of positive charge of fast (Р 1 аь. ~ О. 7 GeV/c) 
particles, QF = n+- n-, d i ffers significantly for РЬ- and C
target. Within sta tistical e rrors Qris o.ofor carbon while for 
lead it equal s 2.9+0,3, 

All these fact s-appear to indicate that rnultipl e scat
ter i ng of hadron constituents qr of e ntire hadron in nuclear 
rnatter con tributes significantly to high ~ particle produc
tion on heavy nuc leus. Within s uch rnodel transverse mornenturn 
o f tri ggering particle can Ье cornpensated Ьу а few particles 
with rel a tively l o,., P.L • Hence, the average P.L of associated 

3 



'JJJ:J. 

,, 
11 

г• 1 

_ тr-с 

_ тr-РЬ 

dy 1 1 
1 1 

100 
1 1 
1 1 r 
1 

:1 

_____ rrc },::rotms 
____ 1iPb 

Fig . 3. Rapidity (У 1аь) 
distribution . (- - - -
protons) . Triggering 
particle rapidity 

1 

~1 
1 L 

r' 
1 
1 
1 

is equa l t o - 2. 

1 

1 
~,-' Jl 

-2 о 2 1. УLаЬ 

Fig . 4. Azirrтuthal correlations 
between triggering particles 
( P..L ~ 1. 5 GeV/c ) and all associa
ted secondaries for rr-c interac
tion in thr ee t1.y intervals 
( t1.y - diff erence of the rapidi- ~ 
ties of associated secondary r 
and triggering particle) . 4а -
the central region -1 $ to,.y $ 1; 
х- like(~ ~); • - unlike (~; 

+); 4Ъ - t he fragmentation r e
gion of incident rr- t1.y ~ 1; 
4с - the target fragmentation 
r egion t1.y < - 1 • 
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particles should ноt increase in comparison with non-biased in
e las tic collisions and the excess of positive charge of fast 
par ticles appears. For light nucleus such mechanism should Ье 
less important. 

Due t o larger statistics of selected rr- С interactions it 
was pos s iЬle to study events where triggering particle had 
higher PL -momentum (>1.5 GeV/c), One can expect that some in
teraction features should appear in such events more clearly . 

In Fig.4 distributions of azimuthal angles between triggering 
particle and all associated secondaries are shown, An increase 
of az imutha l correlations. is observed at t1.ф -180 ° in the cent
r a l inte raction region (i t1.yl ~ 1, t1.y - difference of rapidities 
of associated and triggering particle) whereas in the targe t 
and proj ectile fragmentation regions no such correlation is pre
sented. 

The contribution of pion1c resonances to high P..L particle . 
production was estimated in rr- С events with triggering par
ticle having P..L ~1.5 GeV/c. Peaks of р 0 and f-mesons are cle
arly seen in the spectrum of "+"- combinations of triggering 
and a ssociated particles (Fig.5), About 25% and 15% of trig
gering particles with Р..1. ~ 1.5 GeV/c origin from р and f decay 
respectively. Similar spectra for triggering particles with 
P..L . ~ 1,3 GeV/c on РЬ and С targets do not show resonances 
clearly. It can Ье expected that increasing of statistics will 
allow one to study multiple resonance production. 
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Адам Д. и др.. Е 1-84-442 
Импульсные и углоаые характеристики заряженных частиц 
в "-л-взаимодеАствиях при 40 ГэВ/с в событиях с рождениен адрона 
с болымим поперечным импульсом ' 

Получены угловые и имnульсные спектры, распределения по быстротам 
и эффективным массам вторичных заряженных · частиц в "-с-и "-рь-взаимодейст

виях при импул~св 38 ГэВ/с с триггерной частицей, име~ей поперечный им
пульс Р.1. ~ 1 ГэВ/с и вылетащей в системе центра масс rrN системы под угла
ми 8*-85°-120°, Пока3ано, что средние поперечные импульсы вторичных адронов 
в неупругих .,-рь.и .-с-взаимодействиях и ассоциированных адронов в процес
сах с образованием частицы с больwим поперечным импульсом совпадаQТ для 
свинца И нескол~ко раэличаQтся для углерода. В событиях с образованиен части 
цы с большим поперечным импульсом на мишени из свинца набЛQДается увеличение 
избытка положител~но заряженных частиц с импульсом PJ. ~0,7 ГэВ/с по срав
нениQ с данными на ми~~ени из С • Эти факты свидетельствУQт в пользу механиз
ма образования частиц с большИм Р• за счет нескольких перерассеяний внутри 
ядра. Показано, что в "-с-взаимодействиях значительная доля частиц с большим 
поперечным импульсом происходит от распада р0 .. .,+"-. 

Работа выполнена в Лаборатории ядерных проблен ОИЯИ. 

Преilриит О!tl.едивеввого ' ииститута J!Дерных исспедоваиий. Дубна 1984 

Adam Gy. et al, El-84-442 
Нomeпtum апd Angvlar Distributioпs of Charged Secoпdaries 
iп 40 GeV/c w-A lnteractions wi th Single Particle 
High Р.1. Trlgger 

Нomentum and aпgular spectra as well as rapidity and effective masses 
distrlbutlons of charged secoпdaries in 30 GeV/c "-с and "-рь interactions 
triggered on а slngle particle emitted at .. н c.m.s. angles 85°+120° with 
transversal momentum PJ. ~ 1 GeV/c are obtained. l t is shown that the average 
transversal momenta of secondary pions for inelastic interactions апd pions 
assoclated to the hlgh Р.&. partlcle coiпc i de for the РЬ -target and are 
sl ightly dlfferвnt fог the C-target. lncrease of the excess of pos i tively 
charged partlcles havlпg momentum аЬоvе 0. 7 GeV/c in high PJ. processes оп 
the Pb-target ln compaгlsoп with the C-target is observed. These facts 
suggest the multlple scatterlпg mechanism of the high Р.&. partic) e produc
tion оп nuclel. lt is shown that а coпsideraЫe part of tr iggering particle~ 
iп "-с interactlons origiпates from р0 .. "+"-decay. 

The investlgatlon has been performed at the LaЬoratory of Nuclear 
РгоЫ erns, J ltiR. 1 

Preprint of the Joint Institute for Nuclear Research. DuЬna 1984 
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