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STRUCTURE OF SOLAR COSMIC RAY FLUXES
IN THE POLAR CAPS')
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The investigation of SCR fluxes in the magnetosphere [1—3] has shown that fluxes are often
non-uniform. These inhomogeneities are connected with the high latitude magnetosphere and with
conditions of the interplanetary space [4, 5].

Mechanisms are studied of the penetration of energetic particle into the closed magnetosphere (the
field lines of one polar cap are connected with the field lines of another polar cap), originating during
intervals when the interplanetary field has the B, >0 component, and into the open magnetosphere (the
field lines of polar caps are interconnected with the field lines of IMF), originating when B, <0.

The major part of the data on the structure of the proton fluxes in the polar cap was analysed in terms
of an open magnetosphere model [1, 3, 5].

As it was shown in [3), it is possible to distinguish the quasitrapping region (low latitude polar region
[6]) and the polar cap (high latitude polar region). This image corresponds to B, <0.

In the case of B, >0, the structure of fluxes in the polar cap is more complex [7, 8] and several
regions with their own peculiarities in the sense of particle penetration there exist.

We have analysed data on proton fluxes E, >1 MeV obtained on November 22—25, 1977 on board
of “Intercosmos-17" and “Cosmos-900”. Particle data on one pass of Intercosmos-17 satellite in the
polar region are given in Fig. 1. The IMF had the components B, >0, B, <0, B, =0 [9]. It means that
our data were obtained under the conditions corresponding to those of a closed magnetospheric model.
We have also used the data of “Prognoz-6" on solar cosmic rays with E, =1 MeV in interplanetary
space. The axis of the satellite was directed towards the Sun and the detector was set at an angle of 45° to
this direction. This enabled to measure the anisotropy flux of particles moving away from the Sun.

_ The different regions of solar proton intensities at high latitudes are shown in Fig. 2. The no&onm
marked by vertical lines correspond to the recording of depressed intensity of SCR for more than 50 %
passages through the given region according to both satellite data. Horizontal lines mark the regions
where more frequently a high intensity of SCR occurs. Comparison of these regions with the boundary
of electron (E, > 30 keV) penetration according to data [10] shows that a higher intensity of protons is
found in the closed field line region. In that region the enhanced intensity was found only in 80 % of
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region is marked in Fig. 2 by horizontal lines. It is fille
the geomagnetic tail, possibly on the
the night, morning and evening side:

a regio
time to time regions of a depressed intensity.

d by cosmic ray particles falling at the front side of
morning or the noon [12] part of the magnetosphere. Issuing from
s at A <80° with B, ~0 or at A ~85—88° with B, >0, there is
n of field lines intersecting the neutral sheet. Especially on these field lines there were found from

The moming region of depressed intensity is situated in agreement with [7] on field lines connected

with the interplanetary field. If in this case a rotational discontinuity appears on the magnetopause, then
the cosmic ray flux falling onto the magnetosphere, under certain conditions is reflected. This may cause

the lowering of the intensity in the region discussed.

Fig. 2. The structure of proton fluxes E, > 1 MeV

in the polar caps. The horizontal dotting denotes

the enhanced proton intensity. The vertical dot-
ting denotes the depressed proton intensity.

that the variations of proton fluxes in the polar cap were proportional to the

1t is interesting to note
“Prognoz-6". Only in the

variations of proton intensities in interplanetary space according to data of
case when “Prognoz-6" was inside the magnetosphere (November 23), the anisotropy of the proton flux
was negligibly low, i.e. the flux was isotropic despite the existence of intensity variations in the whole

polar cap.

In this way,
conclusion that the low latitude polar region (quasitrapping region) dif
high latitude polar region. i :

In the high latitude region the region of difficult SCR penetration for A =80° in the late morning
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the analysis of data from “Intercosmos-17" and “Cosmos-900” enabled to confirm the
fers in its characteristics from the



the evening and night sector at high latitudes. The amplitude of the proton intensity variations INSTRUCTIONS TO AUTHORS
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