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Recently the processes taking place in nuclei bombarded by 

high energy particles, especially, the n~w physical phenomenon, 

the nuclear scaling, call great interest• One studies the deep 

inelastic nuclear reactions which can not be described as in­

teraction with separate nucleons slowly moving in nucleus. The 

.reactions with production of heavy particles ( Z ~ 1 ) with suf­

ficient energies emitted into back:wa~d hemisphere in laboratory 

frame are of' especial interest ( 1] ~ -

In this work we describe a detector designed for detecting 

and identilying particles with Z"' 1 which allows simultaneously 

to measure the ionization losses J.f:./ ax , range R ~nd emis· 

sion angle of each particle as well as to determine the interac­

tion point. 

The construction of' the detector is shown schematically in 

Fig;· 1 "a"; It consists of; 

- a wide gap spark chamber (WGSC) for lll36suring the residual 

range R and emission angle of' particle. 

- a multiwire proportional chamber (MPC) the pulse of which 

is used f'or measuring the ionization losses ~E./ c}.~ of particles 
, 

is well as for triggering the spark chamber. The construction 

peculiarities and the principle of' simultaneous operation of 

WGSC and MPC filled with He4 • CH4(0.5i5)% gas mixture are 

given in the work [2] ; The detector under investigation dif­

fers f'rom that of' the work [ 2] by the f'act that the pulses 

fl'om MPC are analyzied for measuring the ionization losses 

J..t / dY. necessary for the identification and separation of 
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particles with Z ~ 1 ; Besides, in the volume of the detector 

there are several (1, 2, 3, 4 in Fig< 1 a )physical targets 

each of 7}" thick aluminium. The placing of these thin targets 

under small angle with respect to the photon beam provides a 

larger target effective thickness ( N 10-2g.cm-2) along _the 

photon beam and a smaller . effecti~e thickness (iv 10-3 g.;cm-2 

on the path of detected particles. In order to increase the 

energy region of the measurements o, 10, 20p 30/' thick mylar 

absorbers are placed on the path of produced particles over the 

targets."1", 11 211 , "3" and_"4", respectively. Gas mixture He+ 

+ CH~(1.5%) or Ne+ CH4(1;5%) circulated through the working 

volume of the detector~ 

For.the above mentioned conditions and filling gas He+ 

+ CH4 (1~-5%) the detector allows to detect particles produced 

in photonuclear reactions in the angular interval f'rom 60° up 

to_120° and in the energy region (1.5 ~ 10) MeV for He4 and 

(64 30 ) MeV for Be9; 

After amplification and integration the pulses from MPG 

are given to an amplitude converter the digital outpu~ of which 

are photographed together with WGSC by a stereocamera~ 

The calibra~ion and tuning of MPG and 1yasc have ~een realyzed 

by means of a 5~2 MeV Pu239 source of cl -particles. Moving 

the source one could change the residual range of .J... -particle£• 

in WGSC within the limits (10 -:-140) mm. When the J...-particles 

incident perpe~dicularly to the MPC plane ( or when the angle 

of incidence is constant ) the pulse height is proportional ~o 

J.E./ doY. and, therefore, the ionization losses JJ:. /J. Y. depend 
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only on the type and energy of the detected particles provided 

that their range is larger than the MPG gap (16 mm). When the 

range in MPG is small ( ..C: 16 mm) the proportionality ie violateO. 

due to the change of the dependence of ionization losses on the 

range. The track length in WGSC (residual range ) is measured 

with an accuracy A\].. =:!: 5 mm. 

The pulse height dependence on J..-particle range measured 

experimentally using the output pulses from MPG is ~iven in 

Fig. 2a; In this figure it is also presented the curves calcu­

lated by Bethe-Bloch formula and normalized with the experimen­

tal data at one point. Fig. 2b shows the dependence of the rela­

tive errors of measured J.f:../ ch on the range \\ 

The detector has been e~posed to a photon beam of Yerevan 

Electron Synchrotron with an interH3ity I"irv 108eq. 'f .quanta.sec-1 
MClX 

and maximal energy ~ ~ •4.5 GeV .;· The discrimination threshold 

of the MPG pulses provided the detection of particles if Z > 1. 

The detector construction allowed the photon beam to pass through 

the working gas or through the aluminium target, the pulse fre­

quency (loading) from MPC being tV2 and 3 kHz, respectively. 

In Fig. 1b it is given the distribution of the interaction 

points of the events along the detector; The widths of the dis­

tribution correspond to the target effective thickness along the 

beam w~ile the decrease of the number of the events from target 

11 111 to the target 11 411 is explained by the presence of correspon­

ding absorbers above the targets. In the region of the peaks of 

the distribution in Fig. 1 b ,..., 85% and ,.., 15% of the events 

oorrespond to the particle production in aluminium target and 
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working gas, respectively. 

The experimental data on the dependence of ionization losses 

on residual range obtained by _ ax~osing the detector to the pho­

ton beam are presented in Fig. J. The shaded region corresponds 

to the 95% confidence level that a reaction with an J..-particle 

emission takes place taking into account the errors obtained 

from the results on the detector calibration. The curves of the 

dependence of ionization losses on residual range calculated 

for H1, He4, Li7 and Be9 are also given on the same figure.From 

the obtained experimental data it follows that by means of the 

above described detector it is possible to identify and separate 

particles with Z~2 and to use it for the experimental investi­

gation of lUlclear reactions produced with intense photon and 

electron beams. The use of various gases and materials as targe~ 

and absorber expands essentially the field of physical problems 

which can be studied by this detector. 

Let us underline the moat important results obta1ned in this 

"'Ork: 

1. The above described detector consisted of a multiwire 

proportional. chamber and a wide gap spark chamber and designed 

for detection and identification of particles with various char­

ges Z<i>2 has a simple construction and a large active area and 

it differs by its easy exploatation~ 

2. The detector allows to measure simultaneously the ioni­

zation losses; residual range and emis~ion angle of each particle 

and t? determine the interaction point. 

3; .As it is shown one can expose the detector to intense 
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photon beam ( I~"' 108eq; ~ ,.quanta~sec""1 ) in order to study 

physical problems taking place in nuclei bombarded by high 

energy electrons and photons• 

In conclusion the authors thank A.Ts~matuni for support 

and interest to the work as well as V.A.Ivanov for diaouaaion. 
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FIGURE CAP.HONS 

Fig; 1. a) The schematical construction of the detector~ 

wasc;· wide gap spark chamber; 

MPC . multiwire proportional chamber; 

1,2,3,4• aluminium targets~· 

b) The distribution of the interaction points~ 

Fig~ 2. a) The MPC pulse height (ionization losses) dependence 

on +.he residual range. The detector is exposed to 

J.. -particles from a Pu239 source .. 

b) The dependence of the ionization losses measure­

ment errors on t he particle range. 

Fig~J . The MPC pulse height (ionization losses) dependence 

on the residual range. The detector is exposed to 

photon beam. 
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