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ПРЕДВАРИТЕЛЬНЫЕ РЕЗУЛЬТАТЫ ЭКСПЕРИМЕНТА ПО

ИДЕНТИФИКАЦИИ КОСМИЧЕСКИХ АДРОНОВ С ИСПОЛЬЗО-

ВАНИЕМ РПИ-ДЕТЕКТОРОВ

Приводятся результаты исследования cneaipa адронов

косаического излучения с энергией ^"300 Гэв.НИЖНИЕ

предел отношений-^ U составляет 0,37 + 0,16.Данные

получены аа установке .состоящей лз РДЙ-леяентора и сцин-

цилляционного калориметра.
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The spectrum of cosmic hadrons with energies exceeding

,300 GeV was measured by means of the arrangement consisting a

OCTR detector and a scintillation calorimeter. The lower bound of

ratio was obtained to make 0.37 - 0.16.
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The theoretical and experimental investigations of X- ray

transition radiation (XTR) in i.-iminar media [i •>• з] showed that

in definite frequency intervals the intensity sharply increases

with the increase of V"= £/ 2.Then this dependence decreases and

the value of f 3 (3+4)-^ where 1£=Ъ
е
сф

+£)№ (a is the thickness

of the laminar medium plates, b is the distance between them, N

'is the number of electrons per I onr of the substance of plates)

the energetic dependence curve reaches the plateaue Thus, if

there are two particles with the value of \"
г

 a n d
 f

f
 accordingly

satisfying the conditions Ŝ,< T
L
 < T

s
 the probability of registra--

tion of the particles with Г
2
 will be considerably higher than

the particles with value of f
z
 .

While using XTR-detectors for the registration of the par-

ticles with different masses in the experiments on cosmic rays

the necessary acceptance and resolution can be provided by using

the method of the deposition of energy |VJ-

In this oase both charged particle and the generated radia-

tion ara registered by the same detector, namely, by proportioaal

counters. The.output signal of the counter will be proportional

to the total deposition of the energy due to the absorption of

the transition radiation and to ionization losses of the particle

in the counter gas. In contrast to the transition radiation the

ionisation losses of ultrarelativistic particles practi Lly are

independent of f. Thus, at small values of f the output signal

will be defined by the ionisation losses, and at large f - by

the total deposition of the energy. Both Monte-Carlo calculations'

j"5] and experimental investigations on accelerators [3,б] confirm

the possibility of t.he usage of such XTR-detectors for high ener-



gy particle identifications.

On the cosmic ray station Aragats (3250 m above the sea leveS;

of Yerevan Physics Institute the registration of the ratio of the •

number of cosmic pions to that of protons at the energy exce&

ding 300 GeV was made by means of the arrangement using STR-de-

tectors.

The lay-out of arrangement [7,8] is given in Fig.I. It con-

sists of the scintillation calorimeter, XTR-detector and spark

chambers.

The scintillation calorimeter consists .of six-layer scintil-j

'lators interleaved with iron stacks with the total amount of .sub- !

stance ~ 830 g/em . XTR-detector consists of the laminar medium

i(200 mylar foils, a~?-5ju
t
 b-2cm) and the multiwire proportional

Ichamber with the thickness of 3 cm, filled with the mixture of Ar

\ЭЗ% + 1% of propan. XTR-detector defines the value of j~= &^
с
г .

thus, according to the known values of E and K" the pions and pro-

•tons may be separated.

' The spark chambers are used for the particle separations .

with no accompaniment (SC-p .and SC
2
) and also for the inclusion

fof air electrons and knock-on electrons (SC,i SC.).

j Geometrical factor of the arrangement is b,5 . 10 cm ster).

The_ measurements were carried out with the laminar medium

and without it. The measurement results are given in Pig.2. Here

the dashed hystogram correspond» to the distribution of the ener-

gy deposition in the case of the laminar medium equivalent, that

is to ionization losses of the hadrons with the energy of ̂  300Ge"V.

The dotted* hystogram is obtained at run£t with the laminar medium

at the same hadron energies. Each hystogram includes about of da-

ta 200 hadrons. . - 4 -



As we can see from the comparison of two hystograms, the pre-

sence of the laminar medium leads to the increase of the event

:numbers with larger energy deposition. It follows from the analy-

sis that such a shift in the values of the energy deposition can

jbe related only to the transition radiation formed by Л"- mesons,

'as the contribution of the transition radiation of protons with

the account of sharply decreasing spectra of nadrons is smail

in tne given energy ranges,

Basing on this assumption the lower bound of the ratio of

тум may be obtained. It appeared to be equal to 0,37 + 0,16;

that doesn't contradict to the known data obtained in the same

ranges of the snergy [3-">3J-

It should be pointed out that these data were taken with

only one section of XTR-detector. Nevertheless the possibility of

using of such a method of hadron identifications on the basis of

these preliminary results has become obvious. The using of seve-

ral sections of XTR-detectors, as well as the increase of the ac-

ceptance of the arrangement will allow one to use such a method

for the identification of hadrons and also for studying the cha-

racteristics of their interactions up to several !TeV.

- 5 -



PIGUPE CAPTIOUS

JFig.I. The layout of the arrangement (. 5V, С-spark chambers*

$C - scintillators./W/'C-propojr'tioaal chambers, 4 -

Iron stacks,LM --laminar medium).

i

Pig.2. Distribution of hadron energy depositions with the la-

minar medium equivalent (dashed hystogram) and with the

laminar medium (dotted hystogram).
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