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The satellite "Kosmos-225" was provided with apparatus 1) (Fig. 1) capable of sepa-
rating electrons (on the basis of the imtensity of the shower developing in lead radiators).
The events corresponding to operation of the coincidence ecircuits CC-1 (rl < 0.5 usec).

The radio-telemetry channel (RTC) was used to transmit the following informetion: &)
the magnitude of the signal in each of the three measuring scimtillators (S), b) the presence
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in 8 I of a pulse larger than that produced by two charged particles (z-marker), ¢) the pre-
sence of a signal in the s0lid Cerenkov counter (SCC) ("direct" evemts, i.e., particle motion
from S I to 8 II), and d) total number of charged particles (SC chammel) triggering the ecir-
cuit ¢C-2.

The cc-l circuit operated following passage of electrons with E, > 4 Mev  (range
L>20 g/ cm ) and protens with E > 10 Ge¥ (threshold energies of the gas Cerenkov counters

1) More detailed information on the apparatus is contained in [1]. The initial para-
meters of the "Kosmos-225" orbit are: apogee 531 km, perigee 275 km, period of revolution 92
min, inelination 38°5', launched 13 June 1968).
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(6eC)). The CC-2 eircuit was triggered by electroms with E > kO MeV (range L S 20 g/em®)
and protons with EP > 0.6 Gev (threshold of SCC).

Prior to the flight, the apparatus was calibrated 2) with electrons having Ee ~ 600
and 1000 MeV. The calibration curves and the theoretical cascade curves are shown in Fig., 2.

Counting rate (counts/min) in the equatorial regiom* at altitudes 250 - 500 km

In the shower part

"Shower" Total In SC channel
Type of event Single '
Total nmumber | With a-marker
(Z:;::: in SCC) 5.24 £0,31 | 2,90 +0.22 |2.26 £0.20 | T.5 £ 0.4 -
(igv:’i‘;;al in scc) | 3-60 £0.26 | 1.76 £0.18 |1.30 £0.35 | 5.1£0.3 -
All Events 9.0% % 0.4%0 4,66 % 0,29 3.56 £ 0.25 |12.6 + 0.5 9.7 £ 0.3

Expected from the protons (st j = 200 m~2sec~lsr-1l) - 2.16.

*Reducztion of individual sections of the trajectory, passing through higher latitudes,
revealed only a slight latitude effect.

The table listz the main results of the reduction of the data pertalning to the equa-
torial region, for a total time of 103 minutes, It is seen from the table that the counting
rate in the SC channel is about four times larger than the expected counting rate for the .
cosmic-ray protons (this confirms the existence of a radiation flux, or & radiation back-
ground at altitudes 200 - 5000 km) 3). The counting rate of the 'shower” events was also
several times larger than the proton counting rate.

Figure 2 shows the experimental data on the energy release 81 under each layer of
lead for several groups of events, Events with a definite summary energy release Zﬁi in the
three measuring secintillators were unified into groups. A comparison with the cascade curves
corresponding to the same Zﬁi shows that at low energies (300 -~ 600 MeV) there is satis-
factory agreement, but there is a sharp discrepancy at higher energies.

If all the curves are normalized with respect to the summary energy release against
the curve for Ee ~ 600 MeV, then all the experimental curves lie close ‘to each other, while
the theoretical ones deviate appreciably. We can thus point to two principal results of our
experiment: 1) a relatively high counting rate of the events, and 2) a disparity between the
form of the observed curves and the theoretical cascade curves, and a similarity of the ob-
served curves to each other.

An analysis of the contribution mede to the registered events by the products of protor
interaction in the body of the satellite and in the material of the shower part shows that

2) The calibration was carried out with the accelerators of the Physiecs Institute of
the USSR Academy of Sciences and of the Khar'keov Pnysico-technical Institute of the Ukrainian
Academy of Sciences, and the authors are deeply grateful to their crews.

3) The presence of an increasged intensity at these altitudes was pointed out in [2-5].
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neither the number of events nor their character can be attributed to processes of this kind.

By way of one of the possible explanaticns of the observed effect, let us consider the
hypothesis that the excess radiation has a structure character k) at altitudes 200 ~ 500 km;
the charged particles (electromns with Eg ~ 300 - 600 MeV, and possibly with smaller E,) move
in the form of a certain particle assembly, which we shall call a "bunch.”

The bunch hypothesis makes it
possible to explain the results in the
following manner. One of the bunch
particles, after passing through S I,
GCC, and S II, triggers the CC-1 cir-
cuit and opens the measuring circuit
of the shower part for a time 1
= 5 usec >> 1. The n; bunch e1eés
trons that fall during the time Tmess
on the shower part produce n; showers,
which produce in the three scintilla-
tors a summary signal corresponding to
one electron of high energy. But the
ratio of the signals under each of the
lead layers will be the same as in the
case of an electron of moderate energy.
Since the resolution time for the for-
metion of the o marker is 1] § 0.5
usec, even a large bunch will not al-
ways be accompanied by an o marker,
especially if it is recognized that
the particle density in the "initial"
part of the bunch may be lower than
the average over the bunch. The esti-
mated bunch dimensions are: length
1500 m, transverse radius 10 - 60 km
(determined by the curvature of the
electron trajectories in the earth's
magnetic field). The particle density
in the bunch is n = 3 10~7 cm~3.

It seems to us that such bunches
of quasi-monoenergetic electrons can
arise if the accelerating mechanisms
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Fig. 2. Comparison of experimental results with
the theoretical cascade curves: 1 - cascade curves
(numbers - energies of primary electron Eg, GeV);
2 - calibration date, 3 - experimental data (mum-

‘bers - electron energies corresponding to the re-

gistered summary emergy release 18, GeV).

present near the earth have ‘a pulsed character, namely only that part of the electrons having
the proper direction and velocity at the start of the acceleration "cycle" become involved in
the acceleration process and asre accelerated to approximately the same energy.
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*) les (of high emergy or neutral) reach-
An alternate hypothesis, namely that the particles
ing the ear:h have a very small 11’uteraction range and produce & large number of particles in

one act (electrons with Eg ~ 300 - 600 MeV),

there are patently not emough facts.

ealls for far-reaching assumptions, for which
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