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Abstract

Large scée X-ray emulsion chambers (XREC) can be used asradternative method of Primary
Mass Composition (PMC) determination. In the paper presents the results of data analysis of "Pamir”
XREC experiment. Different sengtive seledion criteria of gamme-families are used for PMC
determination atthe energy regon Eo=3-30 PeV.

1. Introduction

The nature of the kneein Primary Cosmic Rays (PCR) @ergies spettum at E, > 310" eV is not
cleare up to now. At preset, there are ame interpreations of this phenomenon are poposed. In
conredion with PCR mass composition determination in the region above E, > 3 PeVis very
important for the understanding of knee problem. According to the diffuson nodel of cosmic rays
propagdion, with increasng of paticles @erges atthe & > 3 PeV, gows the dffuson coefficient and
PCR accmulation deaeaseg1l]. Inthat case PCRiass omposition should be a onsiderably enriched
by heary nucleus. On the other hand, Hillas nodel [2] predicts the protons dominant composition after
knee regpn.

In the paper presents the results of Primaries Mass Composition (PMC) analysis performed on the
bags of X-ray emulsion chambers (XREC) “Pamir” expeiment daa. Large scde XREC are an
alternative method of the PMCinvedigaion. Snce the minimal regstration energy of seondaies Ein
above 4TeV, these dea, @mncerning to fragmentation regon of incident particles, are more sensdive
to mechanism of primary hA strong interadions and PMC.

2. Method

In this paper on the basis of Quark-Gluon String (MCO) strong interadion model [3] a number of
gamme-families charaderistics y, , d, sastived to PCR ompostion are consdeed. These
charaderistics were used for the elaboration of the seledion criteria of gamma-families originated from
primary pA (P-families) and AA (A-families) interadions. In the nodel close to "normal” chemicd
composition of PCR eariched by heary nudeus atthe energies above 1 PeV/ acwrding to Table is
assumed. In table preseaits dso PMCfor the same as a MCO tsong interadion HMCO-modd with
heary composition.



Table 1
The chemicd composition of primary cosmic rays inthe nodels

MCO HMCO
Eo, PeV 1 10 1 10
P 0,36 0,28 0,12 0,06
He 0,20 0,18 0,25 0,23
CNO 0,11 0,13 0,26 0,28
VH 0,11 0,12 0,15 0,16
Fe 0,22 0,27 0,22 0,27

It were considered the following family charaderistics:

-y = ZE/E; , whereXEy - visible family energy, E = XER; - transverse aergy flux of the paticles
with energes E stuaedon the dstance R = 1-30 cm from family centre.

- d=n, In,, , where n - number of observed, n, - number of initial family particles, obtained after
usng decascadg procedure.

Fig.1 presaits the dstributions of these baraderistics normalizedon the averagevalues <> and
<d> As can seefrom Fig.1, considerable dfferencesof the charaderistic distributions for P- (open
points) and A-families (bladk points) are observed. Experimental data (cross points) are placedbetween
thesevalues.

Also, it was onsdeed the following sededion criteria paameters: "dficiency” n=N°/N,
backgound rejedion coefficient J=N/N,* and backgound events fradion IT, = Ny~ / (N + Ny,
where N, N, - number of sdeded and backgound events sdisfied to aiteria; N, Ny - number of
initial sdeded and backgiound events regsteredby the XREC.

According to obtained results, for the A-families normalized seledion criteria 3 < <>, d < <d>,
week depedence of the paraneterson the wide setmodds are obsened. At the regon E; > 10 PeV
the criteria parameters are equal to following values. n = 0.75+ 0.04, J=2.1+ 0.2, 15 = 0,20-0.30.
That is enable us to estimate the fradion of A-families Ax regsteredby XREC atthe obseavation level.

3. Resltts

It the paper Panir experimental data ansisted of No = 699families with energies £E, = 100 - 700
TeV, n,=4and minimal energies of particles E™" > 4 TeV are onsidered.

Fig.2 presets the depedence of fradion of events A, satisfied to criteria y; < <> on E; for the
MCO and HMCO models and experiment. HMCO is the same MCO strong interadion nodel, with
more heavy that “norma” PCR composition (see Table). As can seefrom Fig.2 expeaimental daa
contradct to HMCO modd supmsed“heary” PCR @mmposition and repoducedby the MCO modd.
For the values A obtained by using criteria d < <d>, smilar dependencies on E in the MCO ad
HMCO modds ae dso obseaved. Therefore, obtained daa ae in ageement with “normal” PCR
composition enriched by heavy nudeus atthe energy regon above 10 PeV.
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Figure 1. The distributions of the normalized vahies .'tTa.nd d
in the modsals and experiment.
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1. The dnpanduzses of fastenof prend £, i fhe medo'k and poperiment.
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