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Abstract

e INTERBALL-Auroral
in the ultra violer (W)
(IMAP-3 magnel.ometer),

during the October 19,1996 geomagnetic storm are analised.
units, the obse,rvations

The BulgzLrian experiments aboard of t NTERBALL-Auroral
probe sarellite (briefly INTERBALL_2) include i igations of optical

the rnagnetic field
closely related to

re. Magnetic fie1d
ich are generiited in
rrents flow in the

In the r.vork, the Bulgarian experiments aboard
probe satellites, namely the investigation of opfcal emisr
range (WSIPS spectrometer) and the magnetic freld experimr
are described. To ilustrate the common analysis of data from

emissions in the IIV range (UVSIPS spectrometer)
(IMAP-3 magnetometer). Optical emissions ar
precipitatod electrons and ions, which ionrzehigh atr
disturbances are irLdicative of field_aligned currents
the magnetosphero boundary region;- their closu
ionosphere.

The physical bases of optical and UV_
ionosphere is as fbllows: auroral ;lectrons and io
which precipitate fiorn the magnetosphere, as well as
produced by them, excite atoms, molecules and ior
which begin to ernit light qual1ta. By rneasuring
emission distribution in the visible (VIS), UV and X_
at least in only one of them, and using the relation bet
and diII'erenrial energy distribution oi precipitaring cl
obtain the distributions of precipitating electrons,
and energy flux Oe (Frank et al., 19g1).

s of various energies,
he secondary electrons
ln the arnbient rnedia

tics of auroral

intensity of auroral
spectrllm regions, or

emission intensity
ge particles, we may

afacteristic energy Eo
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VIS range, as UV -radiation is absorbed by the underlvi yer of molecnlar
oxygen in the region of Schurnann-Runge contiluum

The major advantage of space experiments
measllre these parameters on large area, detennined by
and the satellite's height. Measurernents of emission in
the vacuum UV region have advantages compared to

background of the dayglow of the upper atmosphere vari
spectral lines and, as a rule, exceeds their double value (X
This is an advantage of the UV rnethod, which became
implementation of the IJVSIpS spectrometer aboard of I

The INTERBI\LL projecr is an inherent part of
between several space missions in the fiamework of the

an orbit with apogee (perigee) 20,000 (g00) krn respecri
deg and period 6 hours. The spectrometer UVSII
INTERBALL-2 was designed to measllre in three soect
to wavelengths 1304 A', 1356 Ao and l4g3 A.. The soe
fir'ction is 32 A', whioh is a' important advantage oi tl
first channel measures the most i'tensive emission of ato
1302-04-06 A'). 'Ihe socond spectral intervtrl of the spect
is centred to wavelength 1356 A" (line of atomic oxr
donblet with wavelength 1356-9 Ao), excited in the pola
of the atomic nitrogen 1492,6-1495 Ao, radiated fiorn ler

he possibility to
unit's view field

ity distribution in
urements in the

ecisive factor 1br

RBALL-2
rge cooperatlon
rnationai Solar-

1493 A'.
of the satellite.

meter scans

Sun. Based or-r

field line 120
e fbllowed a

perfbrms 36
0. 15-0.6 sec

in 6 blocks of

components
contiluonsly

nufactured by a

Qval. The doublet
tN1(2p) gers inl.o

efI'ect creates be'eficial natural conditions to observe au
the dayside of the Earth. The contrast of the emission atr intensity at the

with the di1I'erent
in et al., 1985).

This atmospheric
qa fiorn satellite in

Terrestrial Physics Program. The INTERBALL_2 was hed in 1996 to
ly, inclination 65

aboard of the
intervals centred
meter apparatus
experirnent. The

oxygen (triplet
er (channel 2)

sprr-fbrbiddon

the third spectral interval (channel 3), centred to waveleng
The spectrometor was mounted on the outside surl

Due to the rotation of the spacecraft, period 120 sec, the
m the rotational plane, perpendicular to the direction of
the locatio' and attitude of the satellite, a construction w
to direct the device towards the fbotprint of the iocal mag
krn above the Earth's surface. The control of the operatio-
cyciogram, frxed by radio commands. The UVSI
measurements (36 pixeJls) for a given exposition which
and sends 20 bytes per pixel, i.e. 36 x 20 = 720 bwes s
digital arrays.

The flux-gate magnetometer IMAP-3 measures the
of the magnetic field along the satellite,s construction
throughout the whole orbit. The device was desisned anrl
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misaligned fiorn the nominal rotation axis. That is
particular UVSPS and IMAP-3, needs adequa
provided by the satellite systems. Apart frorn the

proprietary technology in the Scientilic Industrial
Sensors and Systerns ("SDS" Lab's), Bulgarian Ac
Sofia, Bulgaria, and the Solar-Terrestrial Influe
BAS, Sofia, Bulgaria (Arshinkov et al., 1985).
transmitted by the satellite telemetry system with a
per 3 sec or 8 vectors/sec depending on the o
controlled by ground comnrands. Upon its receiv
telemetry data is distributed via Internet by
respective P.Ls.

It is known that under small perturbations, t spacecraft spin axis is
y data processing, in
attitude infbr:rnatiol

Ia from the scientilic
equipment, the following attitude parameters are istributed:

(1) Coeflicients A1, A2, A3, ,A.4 and 81, 82, , 84 which delure rhe
with respect to theellipse along which the kinernatics momenr rora

norninal axis of rotation (towards the Sun); wl _
satellite rotation around the nominal axis, period - 1

velocity of rotation of the angular rnomenturn relat
angular rnornentuln relative to the satellite is movi zfong the surf'ace close
to the elliptic cone), period - 68 sec.

(2) "Top of spin" the tirne instance when t
Pole of the ecliptic passes through the Xy plane of

Based on lboth the geographic position of t satellite and attitude
data, foot point of local magnetic field lines, and vi field of UVSIPS with
respect to the local rnagnetic field line, the c

flirection to the North

gular velocity ol' the
secl- w2 - the angular
to the satellite (this

ngnts of the measured

$eophysical coordinate

ximateiy 2,000 krr
that this arr: is at

conclusion that at

magnetic lield in field-aligned coordinates and other
systems are determined.

To illustrate the common analysis of the da both units, let us
exalnlne a geomagnetic storm registered on 19.10.1 (orbit 216 - Ftg.3).
UFSIPS has perfbrrned a scanning at 22:49 UT (Fi ,2,3) wtth registered
intensive emissions. The ernission profile displays a igh intensity zone in
1304 A" line with width of 3 sec, reaching more t
part of the profile is like a chord throush the oval.

10 KR. (Fig.1). This

long (Fig.3). By geometric considerations it can be
least 150 krn wide. The profile analysis leads to
eqllatorial direction from the arc there is a weak s whose width is of
the same order. According to the expectations, such tensities are possible
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with precipitating particle energy fluxes
erglcm', observed durring polar aurora.

field. At the moment of optical emissions scanning, t
through the main zone of the field-aligned current lay

E
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E

carriers are rnainly low-energy (E-1 KeV) electrons.

with ener

0,1

L2

8

22.49.DD,729 22_49.06,45

Fig.l. Intensity of lines 1304 A. and 1356

The magnetogram begins with a cahn inter
continues untt|22:45 UT. The magnetic disturbances o
be connected with curront layers crossing. At the near_eq
22:45 UT until 22:50 UT, changes in the field up to 10 ni
might be treated as small-scale layers. The 'ri'irn''rstructure may be of the order of 10 krn. In the near_noie
untt|22:56 UT, the fielcl change is two times greater whi
a large-scale current structure crossing. The width of suc
about 130 krn reduced to atmospheric altitudes (at
comparison is made of the optical emissions measu

of about 50-100

h1304 A
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by energy at altitudes, higher than the atmospheri
observed optical effects. Here, we pay attention that a

titude, generating the
before the encounter

the magnetic field is
a re-stricted current

the intensive emissions

I oval discrete arcs in

field of UFSIPS
that the intersection
the deviation of the

rg section out of the
2.49.03 UT for H =
9.3),Hshade=647

line where the satellite
r forced geomagnetic

poleward edge of the auroral oval and that the rnai
was observed at the

urrent region occurred
polward of it. Our observations suppoft the view that -aligned current region

with this region, i.e, at 22:45-22:46 UT an incre
observed of the order of several nT, correspondi
stmcture, It is namely this interval that conesponds
zone, We conclude that a locaHzed discrete auroral

m solne cases can be displaced poleward fi.orn the
the night-molning sector of the auroral oval.

scan projection is marked by two arrow vectors. T
crosses the auroral oval through the chord in such a
goes liorn the morning to the night section. Because
axis X-satellite-SurL, the footpoint occurred in the rno
field of view. The r:oordinates of the footpoint are (
150 km) 74.3" Latitlde,32.J" longitude, MLT=3.04 h (
krn.

F S.2,The northern hernisphere seen by the
moasllrelnent. The synbols +, . , and O co
northern geographioal pole, the point of intersecti
Earth centre, and the footpoint of the magnetic forc(
is at that nloment. The auroral oval is shown f
conditions with index Kp=5+. The position of the t shows that the
Iarger part of the auroral oval is situated in the The position of the
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Aurorol Probe
(THTERBATT-21
Orbir 216
19 Octoh. t996 .

Fig.3. IMAP-3 magnerogram. It begins with a
22:45 UT. The disturbances observed after that mav be
layers crossing. At the near-oquator half from 22:45
changes in the field up to 10 nT can be seen which rnisht

interval urrtil
with current

lunttl 22:50 UT,
treated as small-

scale layers. At 22:45-22:46 tJT. an ilcrease of gnetic lield is
observed of the order of several nT. It is namelv his interval ttrat
corresponds to the intense emissions zone. The main
region is poleward (22:50 -22:56IJT).

-aligned current

lmERBf,rt-z lllf,P-3 19.10.1996

Fig.4.
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HAE JrroA EEfirn HA O rrTZqHt4 EMr4 Cr4
TIOJIETA,HA EOPAA HA CTIbTIII4KA ZII

K),nao llanasoe, Cmecpan Cnacoe, Alerccartdt p

Ha cBerJrHHara (crreKTpoMerbp yBCI4|IC) H n3cne
rone (MafHuroMerbp ZMAII_3). 3a ulrocrp ar\krfl Ha
HanpaBeH AHArru3 Ha AaHHr4 OT ABaTa ypeAa no
6ypx or 19 oxronanpu 1996 rot.

Pesrome

B pa6orar,a e AaI{eHo Kparxo onvcalLre a ,4Bara 6urapcxlr
eKcnepuMeHTa Ha 6opAa Ha crbrHHKa tr{HTEpEO BpopanHa coH.4a, a
aMeHHO: l43CJIeABaHe Ha onTI4rIHATe eMACLIU B y oneToBHr Auana3oH

E HA MAIHZTHOTO

BMECTHA' AHAJII{3 E

HA ICOMAIHI{THATA
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