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Introduction

Satellite data came first within our reach in 1969, with lhe beginning of
investigations with the working team of Galperin frorli the Space Res

other instruments for scientific researches.

Institutt in Moscow on f and
data obtained from the lites.
1969 broad-scale research worl
team of Prof. Gringaus fro h , in
f ield of the processing the measurem
of ion density, made by were the first
Bulgaria rnethodological d interpretatior
the volt-arnpere charact hat tesulted in

Aboard INTERCOSMOS-BULGARIA-1300 satellite, lafrnched on August
1981, there was a payload of 11 instruments, aimed at lesearching the in
actions of ionospheie and magnetosphere. The values me{sured involve the
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fameters of thermai plasma and its drift velocity, the
fields, the magnetic fields of the earth, the energy spect
electrons, and the intensity of the atmospheric "einiss'ions

in ultra-violet portion of _the -spectrum. Recenfly, on the g
there has. begun the study of itre structure of" the equaT
oi the polar oval, the behaviour of the S,{R-arcs, the doubl
the particle acceleration, etc.

- -__ Bulgarian participation is significant in experiment
VERTICAL type, lauriched from a" midlatitude staiion anr
tude..of .up .1o 1500 km. Using the vertical profiles r

the multitude of their findings this paper presents only
a .c_omplete idea of the physical condiiions in outer iono
midlatitudes, independentiy 

- of the fact that these results
over a period of more than thirteen vears.

Latitude Variations of Ion Density

The latitude variations of ion density have been extensively
from spherical ion traps (SIT) on 6oard INTERCOSMOSI,
from_the retarding potential-analyzer (RPA) on OGO-6 sa

The latitude Eistribution of O+ ion density measured t
between 280 and 580 krn height in the aftern"oon and even
ana\rzed in [1,2]. Fig. 1 gives profiles of the O+ densit5
-- 50o diplatitude ior s6veral consecutive lonqitudes. The loc--DU" dlplatltude for several consecutive longitudes. The lor
asurements lie between 15,30 and 19.80h. In the front panel
altitude shows the dependence of ion density on heig'ht. T
chosen with a view to the satellite passing the equatorial
maximum_of F-layer where the anomaly is-better pionounc
is a double maximum distribution of ion densitv.'The two
at about 15o on both sides of the geometrical equator. At
-50o ano 70 ion density reaches it-s minimum al about I
ator. These longitude peculiarities will be analyzed further c

bution of ion density around the maximum 6t the F-layer
is in_ full conformity with the results of the previous inveitil
[3, 4]. Meridional piofiles of ion density ln ihe evening hori
are shown in Fig. 2. It displays clearly the distortion "of 

tt
lle -equatorial depletion ii now shified to the north to
15-20o,-while the louthern crest acquires higher density.
obsetved for the latter crest to shift iowards "the 

eouator" a
c.rest to disappear. This picture corresponds to a transition
lis.htlg a steady one.maxl'mum distribirtion during the nig
mjni.ma,_aplearing in longitude range (-50o, 60o)lare caus?d
oI th"e f-layer,- ytigh will be discussed further in this paper

Model calculations made in [7, 8] show that the Aiyiin
rial anomaly .has an upper altitucie liftit. At altitudes abbve

+ Qourtesy of WDC-A for R&S
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towards! each other and at altitudes
O+ ion density.$is established at the
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Fig. 3. Nighttime H+densily over the
and midlatitudes taken by th! INTERC
January 3-10,,1970
The density scale ls shown on the rieht' side.
avetage satellite altltride is given in the-front

-180 -'150

Fig. 4. Contours
heavy lines)
The data are taken by OGO-6 in the summer of 1969 and 1970. The thln lines
and magnetlc nreridlans

higher than the normal midlatitude F-layer, the equato
the crest regions with ionization which diff uses down
lines. Applying this 'fountain effect' to helium and hydr
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in [B] has obtained their
and hydrogen ion la.yers
drift to greater heifhts
invariant latitudes.-An
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the day, as well as of the influence of the neutral wlndswill be considered Jurther on in the paper. Fig. 5 s
uniformly distributed over the latitudei conside-red.
these da.td have been collected the H+ and O+ densi
several times. The altitude where these densities
i. e. the so-called transition level, is a parameter which
alize some dynanric properties of outer l,ow and midlatitr
every single point repr-esent a transition level value ex
lite orbit. The transition level (TL) poir,ts taken from ni
agatnst their diplatitudes. The ttir6e panels of the F
shapg of TL in three longitude intervali: a - Eurasian 10o, l50o); b - Rlttun-tic,(-60',,|0"); 3nd c-- pacific (150o, through 180
Ieature of these TL profiles is a deep minimui locat
diplatitude, where TL descends to 60d km; while aroun(
ward end of the latitude region TLis at iOOO_ilOOk;.
that around 18 local time TL is at about 1000-1100km
During_ the niglit TL in the equatorial zone remains atat midlatitudes a significant decrease of TI_ occurs. Hi
poleward edge of the region considerecj here is due to{ the .H+ .dEnsity as it can be seen from the indivIne nudtatltucle decrease of fL represents the normal
the F-1ayer. An interesting featuri is the maintenanc
Il "?Jl.r_ 

during the night:.This behaviour is closely r
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Fig. 9. O+ density profiles at different longitudes in D months

Ir:fftaoiS:r6lrthe 
proliles at -16o and -49' longitudes indicate the pr"."n{" of irregularlry struc-

!{qgulqrity structure at heights of about 1000 kn hds been observecl Cvthe INTERCOSMOS-2 satellite. In fig. 11 oart.s of satelliltes fraiecfions u,i]"h
irreo..ttlrritieq nf nrror 7 o/^ al l^- ^'."iirregularities of over 7 0/o ol ion currE
sents tlie geomagnetic equator in a ge
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_of _O+^rlensity measfirecl by BIMS on
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Fig. 12. Conlours
in the winter of
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between neutral rvinds at the F-region heights and t
Ia^rge scale plasma irregularities are consider"ed as a reof meridional winds ovir the ionosohere.

FiS. 12 shows thc contours of O+ density lneasured at
18 and 24h local time by Bennet ion mass ipectrometer
winter 1977-1978. The shaded area marks the regions wsity below 103 cm-3 have been recorded. fnese Eeptetionon the summer side of the equator, beino closei t., it
higher magnetic declination. Th'eoreticai
shown in Fig. 13. For these calculation
winds are considered varying only in lat
for a neutral density of 5Xl0o cir1-t atrol a neutral Oenslty ol bX lUU Cm-r at
r-ison of Fig. 12 and Fig. 13 shows an excellent coinciddrift maximum and the O+ density minima in the w
interval.

1000 km. Born in a iertain mugneTic flux tube in the

.,. Yuny researchers associate the occurence of irrequl
with the generation of the so-called ,bubbles' 

122, 2gl. ihof depleted ion density aregenerated at ttre tiotiom'oft
gradients of ion density exist [Z+1. Once generated, the I

gl_q:rl perpendicularly to the- magnetic Tietd lines and
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depleted area creates dilfusive flows whose magnitude depof the bubbles moving upwards. As a result 6t ttis, tiri
this particular flux tube can- decrease significanily. Accordir
create both vertically elongated depleti6ns and "depletions

060
GEODETIC LONOITUDE (DEGI

Fig..l9. Contours of vertical ion drift velocity (m/s) calc
possible winds and electric field conditions jir D months
Posltlve velocity ls upwards ; altitude 300 km ; LT 19.00-22,00 h

field lines. Taking into consideration such a conplicated s
sity distribution, there can be drawn a parallel between'l'here is an impression that they are not so much con
represent one and the same season in the solar maximu

610t!
F
IIo0
f,FHt-
J -ro

explanation miglr! b9 that the two figures represent differ
larities. The INTERCOSMOS-2 data represenf small-scale i
in size, while AE-E data reveal large-scale plasma depletior
accompanied by small-scale irregularities. Now it is cons
bubbles generation is due to, or is accompanied by, stron
which_ dissipates as bubbles move upwards. At higher altitr
irrggularities get smoothed out due to the larse difJusion co
scale irregularities, appear in Fig. 11 at the region of mar
plasma transport. Apart from the highest magne*tic declinatprasma rransporr. Apan rrom the Illghest nagnetic declin:
over the equator is favoured by the lowest value of L
implies that magnetic force line 6rnerging from the Earilr
geomagnetic latitude wili pass ovei tne equator in a
150 km lower than over the other longitudes. The net

ted under r

can elevate irreg{-

26

through by neutral winds is most intense in this vallev an
larities to heights observed in Fig. 11.
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Bserusss arMocQepa Ha cpeAHlrx Iz HH3KI,Ix url4

H. C. Kymuee

(Pesrcue)

cnyrHlrKoBbIX
rpaJrbHori

ropr.fH KocMHqecKrdx r.rccJleAoBa:H]l1'fr. B cosrzn 3a IIocJIeAH 13 ner. fl
AaHHbre o rxr4porHoir H AoJrrorHoli crpyrrype erofr I'I B CBCTC COB

Hbrx rroHr4MaHHfr rrpoHcxoAflIql4x B Heft [poqeccoB H fl Hnfr. Or.uersso

AeticrBnfl Heftrpa.nsuux BerpoB nplz pa3Hbtx KoH@nfypau X MATHVTHOIO

VAeleso BHr{MaHlre [osBJIeHHIo HeoAHopoAHocretl s a

rrpHqHHe o6pasoeaHnfl HeoAHopoAHofr crpyKrYPpt.
pr.raJrbHoM pal{o
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