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ABSTRACT

The effect of the magnetospheric disturbances on the
high-latitude ionospheric plasma curing the magnetic storm of
1.XI1.77 is invesiigated using the data of measurements on-
board Cosmos-900 satellite (the circular orbit is at the height
of about 500 km, 1ts inclination is 830, the orbit period is
94.4 min). The measurementis made it possible to correlate the
regions of enmergetic electron precipitetion with aurorae and
the intensity of protons forming thé storm ring current and to
study the dynamics of the mein ionospheric trough and polar |

peaks of the density and the temperature of the ilonospheric
plasma,

© namaHo B MKW AR CCCP, MockBa, I979r.

Electirons and prctons with energises ¢! tens of keV were
measure’ by differentisl semiconducsor apectrometers. The auro-
rae were racorded in the line of 3914% by an vn-board sreciro-
pliotome ter. ‘the instrument field of view is the co.us with the
full angle 90; the axis of the field of view wau directed to
nadir. The therunal plasms denscity neasurements were carried out
by the three-electrode ion trap with a "fluating” potentisl of
the outer ;.1d, end the electron temperuture - by ihe radio-
-frequency probe.

There are the electron temperature and the uluospheric
glow In the line of 3914K data only Zor the shudowezd partc of
the orbite croseing the North hemiephere morning wsectcy
(3e6" ML),

Fig. 1 givee an indicetion of ike parametors described
above under the moderate and strong maguetic disluxbance conai-
tions. PFig. ? presents: 1) the atmospheric glow intensity iin
kilokayleighs) in tbe 3914K line; 2) the counting rete ot the
channsl of E;= 30 o 50 keV (geom. factor @ 4x10_3 cmZ ater)
for slectromw |'recipitating along the trield lines; 3) the co-
unting rate of the chanuel of Ek: 50 1o 80 keV (Ge8x1077¢yd

ster) for protons precipitating from the ring current, the 1v-

flaction points of those pirotons being situated at the (osnue-
~90U trajectory height; 4) the ionoopheric plavms deneity;

5) ihe eiectron temperature.
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The Cosmos-900 pass given in Fig. 1a corresponds to the
initial phage of the storm (the geomagnetic date are shown
in Fig. 2). There are seen iwo glow maxima at the latitudes
67° and 73%. Two electron precipitation regions metch them,

The intensive precipitations end the glow appear near the in-
ternal edge of the ring current nrotons. The profile of the
electron densily is typical of the winter ionosphere during mo-
derately disturbed period; Fig. 1a shows the main electron den~
sity trough (1) th2 density of which increases more steeply on
the polar side of the trough; then the auroral peak and the au-
roral trough (2), the polar peak and the polar trough (3) of
the density. In the region of the minimum electron density
there is observed the electron temperature maximum which is ams-
sociated with the heat flow from ebove [1] and with the therm-
al plasma density decrease. The electron tempefature increase
at polar latitﬁdea begins ‘in the intemsive precipitation re-
glons, '

The pasa given in Fig. 1b ocourred at the main storm phase
during intensive geomagnetio bay disturbances.,

The great glow peak displaced down to the latitude of
about 64.5o is observed. The precipitating eléctron intensity
increased strongly (by the order of magnitude in the maximum),
the precipitation region extended to low latitudes, Proton
fluxes with El:,'a 50 to 80 keV also inoreased greatly and the
internal edge of their profile shifted to lower latitudes. As
in the previous caese, the glow (and the most intensive precipi-
tations) appears near the decay beginning in the proton pro-~
file. The picture of the ionospheric irregularities distribu-
tion significantly changes: the main density trough becomes

legs pronmounced and shifts to low latitudes, the suroral trough
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iiseppears, the irregularities become less and thelr zone ex-

tends.

Fig. 2 gives tine veriations of magnetospheric and iono-

ipheric parameters during the storm :

1) the glow maximum position .2,‘ 39148 (black rectangles);

half-width of the meximum is designated by vertical bars;
2) the precipitating slectron intensity position (white rect~
englee); the precipitation region gize is designated by vertic-
al bars; its boundariee were determined by the counting rete
deorease to the level of 10 seo—1; 3) the internal edge pro-
file position of protons with Ep = 50 to 80 keV (erosses) da-
termined by the moment of the countirjy rate decrease by the
order of magnitude relative to its maximum valus; 4) the posi-
tion of the main ioncopheric trough (white circles); 5) the co-
unting reate at the intensity maximum of proions with Ep = 50
to 80 keV (black circles); 6) Dy, - variation; 7) Al~index.
The position of the main ionospheric trough highly corre-
lates with the magnetic disturbance variation. The minirum la-
titude up to which the trougﬁjdisplaced during the main phase.
of the stoxrm was 51.50. At the initial storm phase when Dst -
~variation level was about 502{ , the effect of the trough
ghift to 57° due to tue moderate substorm is clearly eeen. The
intensity of protons with Ep = 50 $0 80 keV increased by a
factor of several tens and was the highest in the main storm
phase meximum. The internal edge of the profile of these pro-
tons as well ag the ionospheric trough closely follows the
storm variation., The regions of ihe maximum electron precici-
tation and the naxinun glow adjoin the internul edge of pro-
tons from the high lstitude side. The discrepancy between the

mavi.a or tne glow aunu the eleciron osrecipitation does not ex-
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ceed 1°, The half-width of the glow maximum is less than 3.5°,
excluding the passes at ~ 218 and at*xfOBh UT when the large
region of low intensity glow (< 10 kR) was observed. Under the
conditions of moderate magnetic disturbances the low-latitude
boundary of the electron precipitation practically coincides
wlth the internal edge of the proton profiie whereas during
the main storm phase it is ~'3° closer 10 the equator.

The main trough displacemeni to low latitudes demonsirates
the magnetospheric electrostatic field increase during the
storm development. The penetration of protons and electrons
with the above energies into the magnetosphere seems to be ex~
plained by the amplification of the magnetospheric convectlon.
Ae mentioned above, electirons in the increased electric field
penetrate into the morning sector more deeply than protons.
Thig effect agrees well with the picture of ithe combined drift
in the convection electric field and the 1nhom0geneous'magnetic
field (for energies with tene of keV end even more the magnetio
drift is more essential than the corotation). As known [2] in
this case 1f the convection is from the night side positive
particles will penstrate into the magnetosphere more deeply

in the night sector and negative ones in the moxning sector.

As geen in PFigs 1 and 2 the intensive glow at Jl = 39148
appuars near the ring current internal edge. According to theo-~
retical ideas [3] bright aurorae are associated with the cur-
vents flowing along fleld lines from the Earth (in this case
electrons are golng to the Earth). These currents appear at
the ring current boundaries snd in the case of the low-lati-

tude boundary are directed fiom the barth on its morning side.
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Time variation of ionospheric and magnetospheric pe-

rametere observed duringthe storm of 1.XII.77.
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