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The Intercosmos-12 satelliie was launched on October 31, 1974, with apo--
gee 718 km, perigee 250 km and inclination 74° The measurements of ion
and electron density and of electron femperature are described in [1]. Some
measurement results of ion density at the satellite pass through the north
and south polar regions are shown {n this paper.

The orbital conditions are such that {he satellite crosses the north po-
lar region from its day towards its night side at 250-430 km altitude and
attains invariant latitude of A=73° The south polar region from its day is
crossed by the satellite during the night from midnight towards downside
cloge to fits apogee about 718 km, and attains invariant latifude of A=73°

The ion concentrations are obtained from the records of the volt-
ampere curves of the two spherical ion iraps situated symmetrically with re-
spect to the satellite axis, In the orbital parts around the apogee two slopes
are recorded in the volt-ampere curves, which, according to the results
of our previous studies [2, 3], are interpreted as Ot and H* ioms. In view
of the fact that mass separation is somewhat approximate, Het and N+
fons are not taken into consideration.

The results obtained from the first Intercosmos-12 orbits show one and
the same behaviour of the safellite orbits. Therefore, we present here one
typical distribution obtained from the 34th orbit on November 1, 1974, from
12802™ UT — a magnetically quiet day with K,=1. The ion density measusr-
ed is shown on Fig. i, when the satellite passed through the north (to the
right} and through the south (io the left) polar regions.

At the north passage (Fig. la) the quick reduction of the O+ density
is due mainly to altitudinal change; from 257 km to about 320 km the sz-
tellite comes over Fax.

Thereafter, a sharp decrease of the G density almost of an order of
magnitude has been observed, and the minimum is at A=67° On the top
of the diagram are plotted the satellite transits through the north aad, res-
pectively, through the south polar region. The hatched area represents the

14



soft electron precipitation zone taken from [4]. The average situation of the
midlatitudinal trough shown with a dotted line is taken from (5] The stag-
nation point from 4 is marked with open circle. The minimum in O+ den-
sity appears when the stagnation point is reached. Thereatter the O+ den-
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sity remains low and this probably depends not so much on the satellife
introduction in the night fonosphere but on the fact that the satellite is mov-
ing along the trough.

Fig. 1b shows the ion concentration distribution along the satellife or-
bit in the nightside of south polar region. Close to the apogee A has a
deep minimum between 60° and 67° just on the spot where the midlatitud-
inal trough is demonstrated. Here the O+ density has the Jowest value of
about 1X104cem=3 and forms a broad minimum from A=40° {0 A—=864°
Here the trough at O+ density is not to be observed. The O+ maximum
separated by arrows is recorded just at the moment when the satellite pass-
es through the soft electron precipitation zone, as shown on the diagram.
It this maximum is indeed due to increased ionization caused by soft ener-
getic electrons, then the equatorial boundary of this zone in the southern
hemisphere should be about 4=55° during midnight., However,the O+ den-
sity increase in this region does enable us to fcllow the H+ behaviour. In
view of the method used, H* ijons with density lower ihan one-tenth of
the Ot density cannot be determined. In any case, however, the H den-
sity in this zone does not exceed 5X10% em—3. During morning hours in
the sunlii ionosphere no trough in O+ density at about 600 km altitude is
to be observed.
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This paper is a coniinuation of the polar ionosphere studies performed
by the Intercosmos-12 satellite shown in (6]. Thanks to the other conditions
along the Intercosmos-12 orbils, it became possible to draw certain addi-
ticnal conciusions mainly about midlatitudinal trough location.

1. In the night sector of the northern hemisphere a trough in ioniza-
tion is not to be observed up to 18"00™ for altitudes just over the maximum
of the F-region. Around the stagnation point there appears a quick density
decrease towards the nighiside. This behaviour is in good agreement with
the average electron concentration during the autumn season given in |7|
for 350 km altitude, and this warranis our conclusion that the midlatitudinal
trough in Ot density at 18"00™ LT is situated close to 4-67°,

2. In the night sector of the souithern hemisphere a wide trough in
Ht density is recorded beginning from A about 40° and with a large mi-
nimum at A between 53° and 65°. A corresponding trough in O density is
not observed. According to Intercosmos-8 dafa we found a well expressed
{rough at an altilude of below 300 km and under simitar conditions. If we
are to explain that trough with the suggested [4] mechanism of dissociative
recombination resulting from the convection plasma flow along the equato-
rial boundary of the anroral zone, the trough in Ht density here observed
can be explained more reasonably with the existance of the polar wind
[7, 8, 8]. In this case the effect of {he plasma convective movement in creat-
ing the midlatitudinal trough is limited to 600—650 km.

3. The recorded increase of the O+ density at 4 of about 70°—72° af-
ter midnight well coincides with the situation of the soft precipitation zone
in [4]. We can therefore draw the conclusion that the equatorial boundary
of this zone limiting the closed field lines about midnight in the southern
hemisphere is at about 65° where a sharp increase of Ot densily is to be
established (Fig. 1b).

4. In the morning sector of the southern hemisphere and at altitudes
of about 560-600 km, no trough was to be observed in the OF density.

References

1. Chapkunov, 5. K., T, N.Ivanova, M. Ch. Petrunova K. B.Seraiimov.
Preprint B. 3. 10, XVIIl Plenary Mtg. of COSPAR, Varna, 1875

2. Gdalevich, G. L, B. N. Gorezhankin, 8 P.Dachev,]. 8. Kutiev, K. B.
Serafimovy, Compt. rend. Acad. Bulg. Sci., 26, 1973, §, 755,

3. I"saseeny [ J, B H. Fopowanxur, M C Kyrues J. T Camaprwmues,
K. B. Cepadumos Kocwiuueckne uccaefoBanus, 11, 1873, 2, 245,

4. Knudsen, W. C. J. Geophys. Res,, 79, 7, 1974, 1046,

5. Jelly, D.H, L. E. Petrie. PIEEE, 57, 1969, 1005-1012,

6. Serafimow, K. B, A. Z. Bochev, T.P. Dachey, L. S, Kutiev,J Schmii-
aner, K. L. Gringauns, V. V. Afonin, G. L. Gdalevich, V.F. Gub-
skiy, V. D. Gzerov. Preprint |V. C. 7, XVIII Plenary Mtg. of COSPAR,
Varpa, 1875,

7. Nishada, A. J. Geophys Res, 72, 1967, 6051,

8 Banks, P. M., T. E. Holzer J. Geophys. Res,, 74, 1969, 26, 8317,

9, Taylor, H. A. Plamet, Space Sci., 20, 1872, 1593,

16



IIpeaBapureabHEe PESYALTATH O HOHHON KOHUEHTDALUH,
TIOJNYYeHHBIE OT CnyTHHKA ,MHTepKOCMOC-12¢

H. C. Kymues, 1{s. I". Jaues, I'. A, Cmanes, K. Bb. Cepagiunos

(Pesowme)

Cnucane noseZenHe HOHHHX KOHUEHTDaUkH, HAMeDEeHHHX B NOASPHOM DakoHe
BAOJAL OpOHTH cInyTHuKa ,HHTeprocMoc-12%. B cemepHOM NOJAYINApHH, Ha
BoIcoTax F cnesa, HaGuogaeTcs peakuil MHHMMYM B KOHLEHTPANUMH, KOTODRIE
COCTBETCTBYET TOYKE CTerHEUMH MATHHTOCQEPHOro IMIE3MEHHOIO NOTOKA.
B moxuOM nMoaylapuHy, Ha BHcOTax okodc 700 km, umeercs rayOokwit npo-
Ba% B KOHLEHTDAUMH BOXOPDOAHBIX MOHOB. AHAJOIKWHEHL NpoBa’d (IS HMHBa-
PHaHTHBIX WHPOT 53-65°) He HaOAWZAETCH B KOHNEHTPAIME KHCAODOX-
HElx HoeOBR, OOBACHERME 5TOrC SBJACHH CBA33EO C NCAADHBIM  BeTpOM,
KOTOPbIE Ha BaicoTax okonc 700 m spaseTca BaxueHIIMM (paxTopoM B dop-
MUDOBaHHY NpOBana, B TO BpeM Kak B F CJOe €ro BAHAHHE NpeHeGpEKEMO.
B yTperHem cexTope IOXKROTO HOJYIIADHA [IPOBad B KOHLEHTPAUMH KHCAC-
POAHHX HOHOB He HaOMIOJAETCH.
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