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probability of capture by ~ 17 percent, and the 
angular correlation coefficient by a factor of about 
2.4; the polarization of the neutrons is changed 
only slightly as compared with the results of the 
ordinary theory. At present calculations are being 
carried out on the capture of mesons by nuclei ac
col:'ding to the Feynman- Gell-Mann theory. It can 
be expected that in this case also the correction in
troduced by the anomalous magnetic moment will 
be large. 
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AN experiment was carried out in 1958 in Mos
cow in an attempt to explain the discrepancies ob
served in our earlier experiments. 1•2 

In these experiments we studied the electron
photon component of extensive atmospheric show
ers ( EAS), and in particular the fraction of high
energy electrons and photons near the shower axis. 
A cloud chamber with lead plates was used for that 
purpose. 3 The energy of electrons and photons was 
determined from the number of particles in the cas
cade showers produced by them in the lead plates. 

The energy spectra obtained for the region < 109 

ev in references 1 and 2 were different. In addition, 
the fraction of high-energy electrons and photons 
p ( 2:: 109 )/ p ( > 0) at 0 to 3 m from the shower axis 
amounted to ( 1.85 =F 0.25)% according to reference 
1 and to 2::10% according to reference 2. Several 
reasons for the discrepancy were indicated: 1 

(a) difference in shower sizes, (b) different transi
tion effects in the roof above the apparatus, and 
(c) large errors in the axis location by means of 
the hodoscope in reference 1. 

An additional experiment was carried out at 
sea level to study the problem, using the same 
cloud chamber. The selection method4 made it 
possible to record EAS, the axes of which fell in 
70% of the cases at a distance 0 to 3 m from the 
chamber. The mean shower size was ~ 3 x 104 

particles. Such showers were studied in reference 
1 with best statistics. A total of 385 showers were 
recorded during 400 hours of operation. 
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Integral energy spectra of the electron-photon component. 
The ordinate represents log p ( 2: E), where p(2: E) is propor
tional to the density of electrons and photons per 1 m2 in one 
shower. The abscissa represents log E, where E is the energy 
in ev, x) data of reference 1 in the range 0 to 3 m, •) data of 
the present experiment for all distances (70% of the showers 
in the range 0 to 3 m). The spectra are normalized at E = 109 ev. 

As the result of the measurements we obtained 
the integral energy spectrum of the electron-photon 
component shown in the figure. The spectrum ob
tained in reference 1 for distances 0 to 3 m is in
cluded for a comparison. It can be seen that the 
spectra are different below 109 ev. 

The fraction of high-energy electrons and pho
tons was defined, as in the earlier experiments, 
as the ratio of the density of electrons and photons 
with E 2:: 109 measured in the cloud chamber, to 
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the density of electrons with E > 0 obtained by 
means of the hodoscope. It was found that 
p (:::: 109 )/ p ( > 0) = ( 12 =t= 3 )% at distances 0 to 
3 m from the shower axis. 

It seems to us, after a careful study of the data 
of references 1 and 2, and of the newly-obtained 
results, that the reasons for the discrepancy be
tween the results of the present work and those 
of reference 1 are the following: 

{1) At distances 0 to 3 m, the axes of the show
ers recorded in the later experiment and in refer
ence 1 were differently distributed with respect to 
the distance from the cloud chamber. This fact 
can play a substantial role, since the main contri
bution to the fraction of high-energy electrons and 
photons at these distances is due to showers the 
axis of which fell less than one meter from the 
chamber. 

(2) In reference 1, showers were recorded at 
< 1 m from the chamber, which could cause a large 
fluctuation of the fraction of high-energy particles 
since the distribution of the latter is different from 
Poissonian. 

(3) In view of the small number of counters in 
the hodoscope, 1 the distance from the cloud cham
ber was not measured accurately enough, and a 
certain amount of showers from larger distances 
could have been ascribed to the 0 to 3 m region. 

A detailed analysis of the above hypotheses will 
be presented later. 

The hypothesis that the fraction of high-energy 

electrons and photons depends strongly on the 
shower size has not been confirmed. Calculations 
show that the transition effect in the roof above the 
apparatus was almost equal in both experiments 
and, consequently, cannot explain the discrepancy 
of the results. 

From the comparison, we can conclude that the 
discrepancy between the theory and the experiment 
with respect to the fraction of high-energy electrons 
and photons in EAS is apparently smaller than that 
reported in reference 1. 

In conclusion, the authors wish to thank G. T. 
Zatsepin, S. I. Nikol'skii, and 0. I. Dovzehnko for 
a discussion of the results. 
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