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ABSTRACT

Fluctuations of the shower maximum depth obtained
from analysis of electron and muon fluctuations
and the EAS Cerenkov light on the Yakutsk array
data and data of other arrays are considered. On
the basis of these data the estimation of compo~

sition of primaries with B, = 5.1017 eV is re-
ceive. Estimation of Y -quanta flux with E_>10"7ev
is given on the poor-muon showers.

1. Introduction. In [1] the elongation rate theorem for
any parameters P = P(X_) registered at observation level X

m
was obtained:

ER = (92/81e8,),/(d2/ 802, , (1)
o
BR = (X,/X)(d2/d1eE )y/(d2/0x)y (2)
(o]

From here it follows:

& (x,) = (8R)y/(d2/0x), , )
o
&) = (X /X)(BP)y/( 9/ %), (4)
o

Formulae (1) and (3) are used when P = P(X - X,)s (2) and
(4) - for parameters P = P(X /X).

2. Experimantal fgCKm) and ER. When estimating ER and
e;cxm) from the lateral distribution function (LDF) of the
EAS Cerenkov light it is necessary to use (1) and (3) [2] .

Let's introduce the LDF for R = 200-600.m as Q~R~"0 .
According to our date we obtain (g nalasec G)E = 1.940.3;

(dng/ 3 168,)y = 0.1310.02 and & (ng)y = 0.123%0.018. .
Corresponding to them the meanings ER and €§(Xm) are given
in the Table.
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Formulae (2) and (4) are Table
used in the case of LDF of =
charged particles. At the Parameter ER 6 (X ) |Work

Yakutsk array the LDF

approximation as 0 :
§ (R)™ (R/70)™ 1 (1+R/70)~P Q 70417 | 66+18 |our

M
is accepted: (ab/algE )x b 61+28 78+%30

1le@Q/p ) 64+17 | 60+20 |-"-
0.16+0.05; (9b/38e09)E 1g(g)e/9") 70422 | 71430 [-"-

0
1.840.4; €(b)y =0.240.02. | 1, o /Pe) 79418 | 60+16 | (4]
On data [3] for Toolp) | 73t23 |78122 |[4]

17 i}
?g - ;'12 oeV the X = Lo PP | 7314|7146 | [5]
0 g/cm™. Obtained results
are given in the Table. fT:1/ 2(9 ) 7045 604 | [5]
Analogous estimations [ T, 72@) 45+17 | 60+12 | (6]
from analysis of ratios of —
the EAS Cerenkov light Average 6846 68+6

density to electrons
1g(Q/P,) and electrons to

muons with En>1 GeV lg(?e/S)M ) measured at R = 300 m from
a shower core (Table).

. Bstimations of Composition. To estimate the composi-~
tion of primaries we use average <ER) and <6(Xm from

the Table. In [8] it is shown that ba.sed upon su erpos:.tlon
principle for eny, mixed compositn.on 4 n >=3 E\

for dispersion 62nA Z‘W., thAi- <fnA ) 5 we have.
& (Xm)= Sclnk> + (Kzéz +C%) 6pn (5)
where 6pand 6gyA are fluctuations

of xm at proton or any other pure

composition with atomic number(?ﬂA): 7 reoror
Scth=6 (1 K< tnA>). Fa N Taer
We accepted K = P 5, C = 0.43 (ER)= o __/:/“f:'fl\_efpft -
29+4 g/cm® @p= 56 and T1 g/cm. £ 50 R |
Calculation results are shown in Por) Q
Fig.1. The region limited by dashed . "%
lines corresponds to experi gntal T ’-‘\
values <6(X_)> = 6848 g/cum”. <95 o %
It is seen that the experiment - © E=510"ev
contradict the composition1;f "'6f=71j"' &p=56
the primaries at Bj = 5.10'( oy 0 2 4 <lnh>

only from heavy nuclei or the _ _
mixed composition with large Pig.1
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content of heavy nuclei.

In Pig.2 oxperimental
fluctuations of muon number
Nu(>1 GeV) taken into account (5%/,«/’0 300)
of instrumental errors are T T .
shown. The calculations on the 05 r + + .

models [3] for our experiment
are shown by lines. The mixed - & +
composition of primaries in- ' \\\\‘\\\\\\
cluded: 31% - A=1, 22% - A=4, adr P 1
12% - A=14, 21% A=31 and 14% -

A=51 (<In A> = 1.88). The

cross section of inelasti¢ pro- of b - Fe -
cesses were used as in [9] . . l \
Fluctuations of in showers 04 05 06 ,Xm/x

from primary nuclei were found
according to the superposition
principle. Experimental mean-

ings of X are taken from [3] .

As before the experiment contradicts the composition
only from the heavy nuclei but the expected fluctuations at
mixed composition are smaller than the measured ones. Agree-
ment at mixed composition will be if to account cross sec-
tion growth 1.5 times slower then it is in [9] .

4. g:-quanta. In [1Q] experimental results of the muon

component measured at the Yakutsk array by 3 gnderground Co
scintillation detectors with total area 108 m“ and with
1 GeV threshold are presented. Each detector consists from

6 sections with the area 6 m® each. 1000 showers with Bg45°

and effective registration area 3,7'105 m? for 14000 hours.
were selected.

The whole massif of the showers for anomalously small
content of muons is analyzed. In Fig.3 one event which has
the measured muon number 12 times lesser than the expected
one (4,66 -deviation) is shown. Such a deviation cannot be
explained by any fluctuations of the shower maximum depth
and by Poisson fluctuations of the detector recordings.
Therefore this shower is considered to be formed by a pri-
maxy Yr ~quantum. If to estimate a total flux of Y -quanta

with E o > 1017 eV on one event for all the above registration
period then their intemsity is 2,9.10" 14 m2.571eaz™1, i.e.
~~ 1077 from total flux of the primaries with E,210'7 ev.
Its arrival direction is in thg plan

Fig.2.

L . uof the Galaxy with
coordinates: b"= -8° and remgitude P"= 1530,

5. Conclusions Experimantal data on fluctuations of
the shower maximum depth and on muon number Nm(Ew>1 GeV) at

304%’1017 - 1078 &v contradict to the composition only of
heavy nuclei. The most clise to the experiment in this energy
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¥% 21,.05.81 range is the mixed composition
, e which contains not less than
R 115 min ur | 40% of protons (£1ln A) Rz
y, 678, €:153° 1,5+0,5). The only proton com-
i& E~ﬂf7v position is though unlikely
d Five but it is still impossible to

\R

exclude it. The 3" ~-quanta flux
is ~ 10~2 from the total flux
of the primaries at

E, > 1017 ev.

Pige3e.
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