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ABSTRACT 

The effect of the magnetospheric disturbances on the 

high-latitude ionospheric plasma uuring the magnetic storm of 

1.XlI.77 is investigated using the data of measurements on

board Cosmos-900 satellite (the ciroular orbit is at the height 
~ 

of about 500 km. its inolination is 8)0. the orbit period is 

94.4 min). The measurements made it possible to correlate the 

regions of energetio eleotron preoipitetion with aurorae and 

the intens1.ty of protons fOrming the stonn ring current and to 

study the dynamics of the main ionospherio trough and polar 

peaks of the d~nsity and the temperature of the ionospheric 

plasma. 

~ 

© H3~aHO B HKH AE r-CCP. MoeRBa. 1979r. 

Electronl" and protons with energies 0;' tens of k.eV were 

m£lioure,l '0:1 lii:fferential oemiconductor spectrome tez-e , 'file auro

rae were t-e co rued in the line of )':l14R by an. on-board Sf.ectro

photome te r-, 'l'he instrument field of view i.s the co.ie with the 

fUll angle 90 
; the axie of the field of view wao directed to 

nadir. The thermal plaema denoi ty lllt>flBUrements were carried out 

by the three-electx'Ode ion trap with e. "f'Loat Lng" potential or 

thtt outer <,;dd, and the electron t euipe ruture - by til'" radlo

-frequenoy probe. 

There are the eleotron tem;'eratUrtl [mil the ULh,oopheric 

glvw ill the line of J914X <lata cnl,)' ;:or the Bhul'JV'dd parte 01' 

the orb! t e c r-oasf ng the North hemi ephe re mornf.ng ae c tc r 

0+611 LiLT). 

FiS. 1 g.i ve a au lnclicfltiun of "he ;laram"tt'I'fl de uc zd be d 

above under tile mode r-ate and fltroIlf!: illIlghe tic d Le t.uroance concli·· 

tiOllil. Pig. 1 pre aen t e s 1) the atmofJpherlc glow intensits (in 

kl101wyleighs) in tLe 3914R line; 2) the counting 1'11106 of the 

channel of E : ) 0 to 50 keV (~eom. factor Q 4xl0-J om' 6t61')e 
for e Leo t r-one l,recipltating along the field lineu; 3) the co

unting rate or the channel of E p = 5(,) t,} 80 keY (G....... ax10-J cn3 
s t e z-) for protons preoipi tatiIlG from the ring current, the 1""" 

flection pointe of thoee pa-o t ona being 01 tuated a t the COBI1,uf)

-~0{J t r-a je c t oz-y height; 4) the Lono upne r-Lc plH'->lw Genui.y; 

5 j the el e c t ror, t e mpe r'a tu r'e • 

•
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The Cosmos-900 pass given in Fig. 1a corresponds to the 

1ni tiel phase of the storm ~ the geomagnetic data are shown 

in Fig. 2). There are seen two glow maxima at the latitudes 

670 and 73°. ~vo electron precipitation regions match them. 

~he intensive precipitations and the glow appear near the in

tel~ul edge of the ring current ,rotona. The profile of the 

electron ~cnsity is typical of the winter iOnoSpheI~ during mo

delutely disturbed period. Fig. 18 shows the main electron de~

sity trough (1) th.3 density of which increases more steeply on 

the polar side of the trough. then the auroral peak and the au

roral troueh (2). the polar peak and the polar trough () of 

the density. In the region of the minimum electron density 

there is observed the eleotron temperature mwdmum which is aa

sooiated with the heat flow from above [1J and with the therm

81 plasma density decrease. The eleotron temperature increase 

at polar latitudes begins'in the intensive preoipitation re

g1o~. 

The pass given in Fig. 1b ooourred at the main storm phase 

during intensive geomagnetio bay disturbances. 

The great glow peak displaoed down to tbs latitude of 

about 64.?O is observed. The preoipitating electron intensity 

in::reased 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 pre vLoue caee , the glow (and the most intensive precipi

tationa) appears near the deoay b~ginning in the proton pro

file. The picture of the ionospheric irregularities distribu

tion significantly changes: the main density trough beoomes 

Lene pronounced and shifts to low latitudee, the uuroral trough 

•
 

11sappe8rS, the irregUlarities beoome less and their zone ex

tends. 

b'ig. 2 gives tiUie vl'.dat-Lons of magnetospheric and iono-

Jpheric parameters during the storm : 

1) the glow maximum poeHion 1= 3914R (black roctanglea). 

half-width of the maximum is designated by vertioal bars; 

2) the precipitating eloctron intensity position (white rect

angles). the precipitation region size is designated by vertic

al bara; ita boundaries were determined by the counting rate 
-1deoreasp to the level of 10 seo ;) the internal edge pro

file position of protone with Ep• 50 to 80 keY (Cll"Oeeesi da
f' 

termined by the moment of the countir~ ratu deorease by the 

order ot magnitude relative to its maximum value; 4) the posi

tion of the main ioncepheric trough (white circles); 5) the co

unting rate at the intenei tY maximum of protons with Ep • 50 

to 80 keY (blaok ciroles); 6) Det - variation. 7) AL-index. 

~'he poei tion of the main ionospherio trough highly corre

lates with the magnetic disturbanoe variation. The min1n~m 18

titude up to which the troueh
() 

displaced during the main phase. 

of the storm waa 51.5°. At the initial storm phase when Ds t 

-variation level was about 50({ , the effect of the trollg,ll 

shift to 570 due to tne moderate substorm is clearly eeen. The 

~ intensi ty of pr-otone with Ep • 50 to 80 keY increased by a 

factor of several tenS and was the h1~heBt in the main storm 

phase maximum. The internal edge of the Vrofile of these pro

tons as well as the ionospheric trouGh closely followu the 

storm variation. 'fhe regions of the maximum electron precipi

ta10iun cll,d the n.axi mun Slow adjoin the internul edge of pro

t ona from the hiGh Intitude side. 'i'he d t oc re pency between the 

r;'.l.cY:.i.u or the 1',10','1 an.. tile electron ;l!'ecipitation doeo not ex
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oeed 1°. The halt-width of the glow maximum is less than ).5°. 
hexcluding the passes at,...., 21 h and at'" oa 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 

with the internal edge of the proton profile whereas during 

the main storm phase it is ....,)0 closer to the equator. 

the main trough displacement to low latitudes demonstrates 

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 Iplained by the amplification of the magnetospheric convection. 

As mentioned above. eleotrons in the increased electric field 

penetrate into the morning sector more deeply than protons. 

This effect agrees well with the picture of the combined drift 

in the convection electric field and the inhomogeneous magnetic 

field (for energies with tens of keY and even more the magnetio 

~lrift is more essential than the corotation). As known [2J in 

this case if the oonvection is from the night side positive 

particles will penetrate into the magnetosphere more deeply 

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

As	 seen in Figs 1 and 2 the intensive glow at ). .. j914R fapp~ara near the ring current internal edge. According to theo

retical ideas [3J bright aurorae are associated with the cur

ic nt e flOWing along field lines from the Earth (in this case 

cloc t rono are going to the Earth). 'rheae currents appear at 

tho ring current boundaries aOO in the case of the low-lati 

t udu bUllW.10ry are dirac ted flom the Earth on ito mo rnf.ng side. 

REFERENCES 

1. G.L. Gdalevich. K.I. Gringauz, V.F. Gubsky, T.P. Dachev, 

I.e. Koutiev, K.B. Serafimov. In: Proc. of International 

Symposium on Physios of Earth's Ionosphere and Magneto

sphere and Solar Wind Physics, ed. G.L. Gdalevich and : 

S. Pinter. v. 2, 341 (1977). Gourbanovo, Czeckhoslovakia. 

2.	 H. Alfven, C.-G. Falthammar, "CoBmical Electrodynamics". 

Clarendon Preas. 1963. 

3.	 B.A. Tverskoy, Solar-Ter!'. Phys. /1970. Reidel Publ. Co., 

297. 1972. 



• • • • 

2h30m ~h ~h50m 6h Sh5o-'MLT 
,..-...........----,- 

30
 
«
 
x
 
r)
 oI
 .tV -~ ...... e. 

.~ ::1.JJ\_--~~.~-50._e~:Af_'_\ J
 
'~ 1O}~Ep.50-80.evj~ j
 

mL 

'? IOlr 
~IO" ~l/_ 
5000l 1\o 

~- . ~ A.- ' "- K 'fV:~/j~. i I I I 

1000 75 106 65° 60° 5S- 75° 70° 65° 60° 5~0 AI". 
i I ! I Ii' L.l I I ! I I I 

19h33m 39m ShOlm 07m UT 
t.XII 2.XIl 

Fi~.1Q Fi~. t S 

Exmnples of the latitudinal profiles of the iono
~ \ f',. 1 

upne rLc and magne "aspheric parameters o oue r-ved du rv

.l.n.c~ i"odr;r'u te «(l) uno. e t r-ong (b) mngne t i.c disturbaw;e". 

BOO, 
--- A3914A •• Ep· 5O-SOllev1 
--- Ee- SO-5011ev ~ o n.l 

"II II 
,5 rol 
< 

++
• • I! ~. 

"
k II r IJII

600~ • 0 

Ii j! 
00 0 

J0 

0 
o

00 

., •- lO"t • • . j 
2 •'* 10 AL 
0 

,... 
1: 
~ I~ 

-.00 

l 
18 0 8 UT 

(XU 2.XII 
Fig..2 

Pig. 2 Time variation of ionospherio and nagnetospheric pa_ 

rameters obeerved during the storm of 1.nI.77• 
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