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Achievenents and Prospects in Studies of Dynamic Morphology of Aurorae
OGUTI, T.,(Univ. of Tokyo)

What have so far been known, and what should be studied in the future on the dynamic mor-
phology of aurorae are reviewed in connection with studies of the Earth’s magnetospheric
processes. Auroral evolutions show us much about an essence of magnetospheric physics behind
them so long as we have a great insight.

#A—05® Dynanic Morphology IZ2WTH. 19 6 QFEENS 19 7 Q4ERIZM T TORERE
BETVHRZOYAI L THEIGH - 220 REEOBINC 3T < RO BRI . HEss
TR 2FER S OMDY 2 —fRD - L 0o TV, F—OFitABand bbb ir ABHERAE
FRBTD, BARVHIZIRADZTSATHR{TH T, FOHEOWREITEL <K=\, T,
PPHENTRH>TH RAONRELEEH. MABODAGRE2ZOEEFMLTVS, HLD
NONDYEOHHEFRANDHE > TWELThIE, 2o oABOYPARIN A S EE2GH A
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WERDHE : —1 5D Dynanic Morphology 2%, HEM. Discrete Aurora. Diffuse Aurora & UBEF
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Vortex 2 2A—F A —0S, KU, F:& UTERD» SHIFHIZHA Structureless Background
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A= SRy FREREROT -7 OB BES KU 7 FTB3ZLHEND bR, RISUBIHD/H
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e — BRI O T L TR R L TR L R W TH B S,

fltdd>—Dik Vortex-Type Aurora IZMHBEHDTH S, Vorticity HEEBEE L. 12 X3¢
TESERT. HEOMREERMETEREINEBS OGS MNZEELFLH VI ESRD, T,
Vortex DE#[H] « ML Sh . ThidZoE ¥ INEMAROBEMED LRNWOIEN - 22/
FER25XDETHY. ThdroMEBBOPEEMB LY TEDITHZS, L, SHSIIY
BABELOEDH > TERMFREEEE EATORN,

WTFhITEX, ChEZLDERE2SOBRIIEENRTHY. TOWBERKBERTIC LS8
LEHEEDLOTARYTH D, HEBH L DLETREGMITOINETH S,
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Polar cap auroral observations in Greenland

K.Makita(Takushoku UniV.), H.Yamagishi,+ M.Ejiri, - M.Ayukawa(NIPR)
T. Sakurai(Tokai Univ.), T.Sakanoi(Tohoku Univ.)

Polar cap auroral observations were started from 1988 at Godhavn, Greenland.
On the basis of three years aurora TV and photometer data, we categorized three different
types of aurora.They are corona aurora with ray structure, polar arc with very faint
luminosity and bright descrete arc.The occurrence local time and latitude are different
each others.From the comparison between ground aurora and DMSP satellite paricle data, the
characteristics of precipitating particles for these auroras are different, respectively.
These results suggest that the sources of these auroras are different.On the other hand,
the porality of IMF Bz controls the appearence of these auroras and the dynamics of these
high latitude aurora must depend on the fluctuations of solar wind.

1988 EnFr=—2%EWMERON) ERE TV —»35 v FDOGodhavnic BWT

-5 —Fro 7l -ov3OBAIMNEdOINL, CHETIRIEROF— » BB &, FEMITH
ThbhTwah, VEED S i2Godhavn(76.0° INV)ICSHIA Upernavik(79.5° INV) icBWTH A4 — vl
BB &Nz, FICDMIIC X D Danmarkshavn(77.2° INV)IEBVWT b A —vSF - BRLxhi, §
BCOSIETGHIEbALZF -2 2RAREELLD, F-F—F v FTHOF -S>V TOMR
HEETEZEOEEDNRE, & Tidlodhavn@ A -3 F - g2 PliccNE TESAAERLHES
%,

FrER-—5-F ¢+ 704 -o3ERATLILD, LTO3>0HELNFL THELE
DT &, FORLOHRBICODVWTORRE2ENL TH {,
(1) F—5—-—F o 7HOA-o5OBEF*NSHE FOREFESICT-VT
chErcoirh o, Bt EERLICHRTAVABED I+ 4 -5 S ARUEA L D0
HRLT3FVT -7 RUEEHAICHBET3F{22 V- bT—-20321chBahsd, Ccodb, an
FA-251380° LLLOERECRHEBENEENETIZOLHL. FOT -2 BTl S5HE
AN EV, FLEMOFIZRZ Y - T -7 OMBRY TR P —LORELIEELTVWD, OO
2B, BT -2 OBRRNBERRHECH, CohicBM LA TMcEFTEH 727 LHBEL
TWALEILNE, SBHCASOAREELS2. RUZ 44704 -0 5o BEPHBSIEY
T 2 REREZSCOVWTHINRBIREED TV E L,
(2) ABHEFEoHdIGicoWT
DMSPATHEOKFF -2 LohELEZIT-o-TWAEMN, ChETicohiziERB i, Bllloao
A—oSHIELTIE, 500eV{diilc— 22>z a2 0¥ - SHEsaHMlc2, chicdL,
HRA AR 2B VT - 2icHBELTIR, 100eVfiEic 7o - FRE—-2Z2E-B5L£200
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%,
(3) KA - XEMMBEHL o Gic>wT
BiilicAohasoor4— o33 REMBUE (M) OBME MM LWk Hilldh s, 4Bz
BEOKBOEBERBRE OV, BT - 2oV TIRB z MIE(INFAILE£) 0o B ¢ BB 4 2 2,
Bz OEMRHEMNICHMLLESTIHILEREMFER LA L, o2 oELM RaFAMMESH
B0 BOF{R2 Y - FrA -85 RD2VWTHY TR —a0FER, RAGCIESZHRNNKES RS
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Comruted Auroral Tomugraph{ l)y Multi-station Imaging

oT, Aso’, A. Urashima®, T. Yabu™*

, T. Hashimoto™*, M. Abe*

M. Ejiri**, H. Miyaoka**, T. Ono**
(* Kyoto University, **National Institute of Polar Research, ***University of Osaka Prefecture)

Computed or computerized auroral tomography has become a very promising technique for the
3-dimensional imaging of luminous aurora. Overview on this issue and future plan will be briefly
given in relation to cooperative research project with the IRF, Sweden.

ORI 24 —0 T oMEA T LA B 1984-
85 AE ORI MR I M 2 Bl xR L T 5, TERD
&, EBAEICBVTIR IO X ) 2 EETIITVWbw 2 3
fiftickh, F—0F 0L, TROBERL, HSHHO
AN A|1SFRE ShTEA, —HR4i2, ZoONE
ROMI I LEROSIFCEMELERTYS X CT
(Computed or Computerized Tomography) @it 12 X
N, 4 =107 8K 3 KITGIMEDIEEEIT 5 < bl EH
HTEOWFRIZHTE L. 4 — 07 OHMHZ S L £ 0k
M A2, BEAURIC BT 2 4 — 0 TR oS L ¥
AFIZRIZIELMD N, FoHEERERL AL
TEDLHTEEZHRELO LTI EMMFENL,

CT OFiE L LTIRMEMSES ORI T L ART
(Algebraic Reconstruction Technique) & #¥5 &1L 502
WA A5, MEREH 6 O ENRELEL T
Do Thaid, WS OBAH STV 3 ill-posed prob-
lemD—20 77 0—F& LT, BAORIZH I H—7 K
OBEEFVERFGEL ., FD213F A= 4 RIERER) %
BEEhED BT AT XL FWT, ENE#ZIEO
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MEHEEET R oMk T2, 1991 AT IWULHT O FR
FERFES OV 2 P LT, TAAT XK - AF VAR
WEEBEL, CNLEOF—F oW TEF VU R *
HEWONEST T A — T EATR > T X 2221016 . %
7o, X Ok o4 v MR L LT, M IR &
iz VEF VAIA T B MART(Multiplicative ART) i
PHEICHE—FEANO 2 KTAREOMTIZEA L, EY
Sl At # iR 5 S L s X ki@ & sk 2 [1106], 14
ShRITEFTVRAEGE L HWERLS b OT, 3K~
ORIz L D EmRELSH e Mz Eh S,

F7-, hAHOGETMA T AV F—MBEBAL,
ZhEEAMET AR R LT, &—07 oz
&L AMBEEORBLZ S o kRyRE{EEIc>VwTY
Sal—3aritINEBRELT) SEOMEE LT, b
BT T 7 4—MREOWR., EIAIZBT 5 KAOWRIT - il
ELOMIE, BELO sy v F #FEFICRIAT 2 L) ke
FEFT 74—, SHITE LT FED FASTHESIZ L A
B AL F— BT ORET— 7 %% W88 a0 2 Wi 2
bab/LE b T (-

BE, AV x—F ¥ OAR—ZAHEHREF (IRF) . ¥
o Ehulk L7z 300 X 200km OFEPHIZHARNI 14 0§
roEARN S ERE L oABRLA —-0F 4 A=Y
¥ ¥ A5 A (Auroral Large Imaging System, B§Fr ALIS)
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Evaluation of energy parameters of auroral electrons by using photometric observations
and its application to investigate a generation mechanism.
O Kei Morishima (1), Takayuki Ono (2) and Kanji Hayashi (1)

(1: Univ.

Abstract

of Tokyo, 2: National Institute of Polar Research)

Enegy parameters of precipitating auroral electrons have been derived by uvsing the
intensity ratio of 844.6nm(0I) and 670.5nm(N.1PG) from ground based photometer data
obtained at Syowa Station, Antarctica in 1990. We would like to discuss accelerating
mechanisms of precipitating electrons and its temporal variations inferred from rela-

tions between energy parameters.
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Auroral absorption image of the discrete aurora observed with the imaging riometer

T. Kikuchi(Hiraiso Solar Terr. Res. Center, Communications Res. Lab.)
H. Yamagishi(National Inst. Polar Res.)
M. Mishino (Solar Terr. Environment Lab, Nagoya Univ.)

The discrete aurcra in the evening sector (19 MLT) was observed with the imaging riometer in
Tjornes, Iceland, along with the auroral TV and 3 component magnetometer. The riometer system is
composed of 60 pixels in the 180x180km field of view. The discrete aurora started to move poleward
at 1900 UT, December 24, 1990, and reached the maximum activity with a decrease in the H-component
by 290 nT and a conventional riometer absorption by less than | dB. It is shown that the absorption
image detected by the imaging riometer is similar to the optical image for the discrete aurora, and
that the absorption amounted to 6 dB when the arc was activated with folds of scale of one hundred
km. The absorption on the arc tends to increase with increasing the scale of the fold of the arc.
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Fig.1 Auroral absorption image
of the discrete aurora in the
evening sector (19 MLT),
detected with the imaging
riometer in Tjornes, Iceland.
Intense absorption (6 dB)
occurred in association with
folds of the arc.
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On the effect of the radio star scintillation
on absorption images observed by imaging riometers

Yuiti Fujita(UEC) Hisao Yamagishi(NIPR) Takeo “oshino(UEC)

Absorption images observed by 8x8 beam imaging riometers are often disturbed by radio stars.
These absorption images are scintillated when a radio star come into their sight because these
imaging riometers have narrow beams (half power angle = 12 degree).

The galactic noise distribute uniformly for the beam width. But radio stars can be regarded as
point sources. So the received power ratio of radio stars increase when the beam becomes narrower,

Radio wave from a radio star scintillate randomly by plasma irregularity in the ionosphere, and
this makes the absorption value observed by the imaging riometer incorrectly. Recently high reso-
lution imaging riometer is planned by Communications Research Laboratory. It is predicted that
radio star effect becomes more serious due to narrower antenna beam width. So we study the
following 3 points.

1. Effects of radio stars upon 8x8 imaging riometer observation
2. Effects of radio stars upon 16x16 imaging riometer observation (prediction)

3. Image processing method to eliminate radio star effect
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Magnetospheric MHD Oscillations Generated by the Kelvin-Helmholtz Instability
S. Fujita (Meteorological College) and K.-H. Glassmeier (Universitit Braunschweig)

We study the MHD waves confined in the magnetosphere. The Kelvin-Helmholtz instability gen-
erates these waves on the magnetopause. The magnetosphere forms the region that traps the MHD
wave energy. The ambient magnetic field in the magnetosphere is perpendicular to that in the solar
wind. The flow direction and the magnetic field in the solar wind are parallel.

We already found the following characteristic behavior of the MHD waves.

(1) The Kelvin-Helmholtz instability occurs when the velocity of the solar wind is faster than a
critical value. This is consistent with the Kelvin-Helmholtz instability theory based on the
semi-infinite plasma model. '

(2) The magnetic field in the solar wind suppresses the instability. This is also consistent with the
normal Kelvin-Helmholtz instability theory.

(3) The growth rate shows the peak when the wave number (the component along the solar wind
flow) changes. This means that the wave generated by the Kelvin-Helmholtz instability has
the limited range of the frequency.
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Control of Field Line Resonances by the Ionospheric Hall Current

°A. Yoshikawa',M.ltonaga®, and T.Kitamura®
'Department of Physics,“Computation Center, and *Department of Earth and Planetary Sciences,
Kyushu University, Fukuoka 812, Japan

To study the effect of the Hall and Pedersen conductivities in coupled ionospheric-
magnetospheric waves,we performed computer experiments using a two-dimensional MHD
code. As initial results,it is found that the eigen frequencies of field line resonance are
controlled not only by length of field line and distribution of Alfven velocity but also by the Hall
and Pedersen conductivities.
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High Energy Particle Penetration into the

Inner Magnetosphere

°Masaki EJIRI!, Hiroshi MIYAOKA!, Akira KADOKURA! and Takasi OGUTI

1 National Institute of Polar Research, 9-10 Kaga, 1, Itabashi, Tokyo 173, Japan,

The visible (Oxygen green line: 557.7nm) TV camera aboard EXOS-D (Akebono)
took successive auroral images in the high latitude at the various phases of the
magnetospheric storm/substorm. We assume that the auroral luminosity is produced as a
result of high-energy particles precipitating along the geomagnetic field line from the
equatorial magnetosphere. Though there are several uncertainties in auroral mappings
into the equatorial magnetosphere, we simply attempt to trace auroral images along the
model geomagnetic field (Tsyganenko T87) into the equatorial plane.

Two different examples are examined; 17:07 (UT) on June 11, 1991 and 18:18
(UT) on June 13, 1991, respectively. During the substorm expansion phase there is a
very narrow channel (MLT about 0.2 hours), through which auroral particles are
injected from the plasma sheet into the inner magnetosphere. At the storm time, the
wide-spread injection region (MLT more than 4 hours) in the pre-midnight exists.

We have constructed the particle injection model to explain the observed results.
The energetic particle source (an omni-directional pitch angle distribution function of
0.03-50keV energy particles) is assumed at a distance of L=10, which produces an
injection boundary around the geosynchronous distance at the substorm onset time. The
Volland-Stern type convection electric field is introduced as a function of Kp. In order
to obtain the characteristics of energetic particle injection, it is essential to trace the off-
equatorial particles, because particles with a same energy but with different pitch angles
move on quite different trajectories, having also different energization rates. In addition
to show the simulation results and to compare it with the observed data, the fundamental
characteristics of energetic particle penetration into the inner magnetosphere will be
presented.

oo 1ay
.-l
]

Enerqy Density
nfizstgy Dnng

Fig.1. Simulation result for Fig.2. Simulation result for
June 11, 1991 event June 13, 1991 event
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An interpretation of a low latitude aurora event with a magnetospheric particle tracing
H.Miyaoka and M.Ejiri (National Institute of Polar Research)

Magnetospheric particle tracing with a storm-time electric field including time variation is applied to a low
latitude aurora event observed on Oct. 21, 1989, Based on this calculation we discuss about the generation
mechanism of this low latitude aurora focusing especially on 1) Is the low latitude boundary of the auroral oval really
capable to move down to around L=2.4 ?, and 2) Why the energy spectrum of precipitating electrons has an
enhancement at low energy range below 1keV in the low latitude boundary region?
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Simulation of particle precipitation and emission processes
in electron aurorae
Kunizo Onda (Faculty of Industrial Science & Technology, Science University of Tokyo) and
Yukikazu ltikawa (Institute of Space and Astronautical Science)

We have investigated theoretically electron aurorae. Our calculations are
based on the Monte Carlo method. The MSIS-86 model atmosphere is
employed, and only N2, 0, and 02 are taken into account as the atmospheric

particles. For the collision cross sections, the best data set presently available
is adopted. The electrons are injected downward into atmosphere at the
altitude of 850 km. The initial energy range of our interest in this study is
taken from 30 to 500 eV. It is assumed that the pitch angle is uniformly
distributed. It is the main purpose of this study to clarify the reason why the
intensity of emission lines at the wavelength of 391.4 and 427.8 nm from
nitrogen molecular ions is much weaker than the intensity of emission lines of
the oxygen green and red lines in some aurorae.
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field instruments and apparatuses for launching

d out by the members of 33th and 34th Japanese

launched on 25 December 1992 and floated for 9 days.

LAUNCHING OPERATION OF PPB IN 1992
M. Namiki(ISAS),Y . Tonegawa(Tokai Univ.),N.Satoh(NIPR) and PPB working group
second balloon was launched on 31 December 1992 and also floated for 43 days. The third

199 2 FEmMRAEESKEBERA V-2 3~
Ok (FHPD) . FHIL CREEAT) | fHERE (RUHF) (LPPBY L —7

We launched three large scientific balloons at Syowa Station from 26 December 1992 to

5 January 1993.

These balloon experiments were carrie
Polar Research Expeditions. We describe the

The first balloon was
works at Syowa Station in this paper.

balloon launched on 5 January 1993, returned near Syowa Station after 14 days flight
keeping constant altitude of about 30km.
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Observations of Auroral X-Rays with Antarctic Polar Patrol Balloons (PPB)

H. Suzukil, Y.Hirasimal, H. Murakami!, H.Shimobayashil, T.Yamagami2, M.NamikiZ,
M. Nakagawa3, Y. Tonegawa?, M.Ejiri5 N.Sato% M.Kodama6, PPB WORKING GROUP

(1. Rikkyo Univ. 2.ISAS 3.0saka City Univ. 4.Tokai Univ. 5.NIPR 6. The Institute
of Physical and Chemical Research)

On January 5, 1993 UT, one of Antarctic Polar Patrol Balloons (PPB) was launched
from Syowa Station. The balloon ran around Antarctica 1.5 times during 27 days. Many
auroral X-ray events were observed in flight time. The NaI(Tl) counter measured 30
~120 keV X-rays. Magnetic local time dependence of e-folding energies of spectra
was obtained. Global distribution on the magnetic coordinate of X-ray event
locations is researched.
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BALLOON OBSERVATIONS FOR VECTOR MEASUREMENT OF THE GEOMAGNETIC FIELD IN ANTARCTICA

F.Tohyama' , Y, Tonegawa' , A, Kadokura? ,M.Ejiri? , N.Sato?
N.Yajima * , M. Namiki® , N.Matsuhashi' ,Y.Ebihara' ,PPB W.G.
(' Tokai Univ.,? NIPR, * ISAS)

The 34th Japanese Antarctic Research Expedition (JARE-34) has executed scientific balloon
(PPB: Polar Patrol Balloon) experiments at Syowa Station, Antarctica on Dec. 1992. To detect
the geomagnetic field variations and magnetic anomaly for a long time, tri-axial fluxgate
magnetometers and proton magnetometers were carried on two PPBs. In the preliminary result,
some geomagnetic disturbances and magnetic anomalies were detected with three components by
use of the attitude sensor system,

BUBHIC FEERLGSEQNDICHT THBREAGSKCPPE) EBRAEUXHEBBMEIC L - TEEE L
foo PPB-4,5 SHICIIRE. XBUEBRO @ hicprotoni /13T & fluxgate JIFMERE h, QRTI
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Importance of P P B Balloon Obscrvation In Rescarch of Atmospheric Chemistry
Y. Iwasaka, M. Hayashl, Y. Kondo

Solar Terrestrial Environment Laboratory, Nagoya Universlty, Nagoya 464

PPB system Is very and Interesting tool to understand chemical processes in
the atmosphere since relative motion between detector and environment air Is
extremely slow. Advantage point of PPB is discussed on the basis of the

results obtalned in 1991 at Antarctica
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Distribution Patterns of Aurora in Substorm

Eisuke Kaneda
Dept. Earth Planet. Phys., Facl. of Sci., Univ. of Tokyo

The snap-shot imaging by AKEBONO UV imager has revealed that the nightside
auroral display originated from substorm activities locates its central part on
various MLT-meridians. The range of longitudinal scattering of these central
parts reaches to about 6 hours in MLT, namely half of night-hemisphere. This
fact should be reflected in future modeling works dealing with global feafures
of the magnetosphere.
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Ion Precipitation Structure in the Polar Region
Related to Sunward Convection

OA. Matsuoka, A. Nishida, K. Tsuruda, H. Hayakawa, T. Mukai (ISAS), and EXOS-D EFD team

We have investigated about 200 events of dayside sunward flow related to northward IMF. The
Figure shows the maximum velocity of sunward flow mapped to the ionosphere for each path of
dayside observation versus the IMF Bz component. The sunward velocity has an inclination to
increase with IMF Bz. As previous studies have shown, it suggests that the sunward flow is
characteristic phenomena to the convection in the polar cap when IMF is northward.

The location where the maximum sunward flow was observed besides the magnitude of the flow
had a dependence on IMF By and Bz components. It suggests that the magnetic field in the
sunward flow region is open to interplanetary field. lon precipitation accompanied with the
sunward flow was seen in about 50 percent of all of the sunward flow events. We divided the ion
precipitation events in two types, that with and without energy dispersion. For the former type the
highest energy edge of ion dispersion locates at dawn or dusk side of the sunward flow region. On
the other hand, for the latter type, maximum flux of ion precipitation is seen when the sunward
velocity is fastest.

The injection process of the ion in the dayside sunward flow region will be discussed.
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Relation of electric field and particle precipitation in the polar cap region inferred
from AKEBONO(EXOS-D) observation

O0Obara T., T.Mukai, H.Hayakawa, A.Matsuoka, K.Tsuruda, A.Nishida (ISAS)

EXOS-D observation revealed that an entire polar cap region was mostly filled with
the spike-like electron precipitation with energy less than 100eV during northward
IMF condition. Comparison with the variation of the electric field has shown that
these spike-like electron precipitations appeared in a region where div E was
negative.
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A development of magnetic field variations in the cusp
region observed by the EXOS-D satellite and its relation
to the interplanetary magnetic field
T. Sakurai and N. Iwata
Tokai University

Abstract

In order to clarify the mechanism by which intrusion of solar wind energy into the magne-
tosphere occurs, we have studied magnetic field variations and ULF waves in the cusp region of
the high-altitude magnetosphere observed by the EXOS-D satellite. In this report, we present
the results from studying the the activity signatures of the high-altitude cusp region magnetic
field variations ,i.e., field-aligned currents(FACs) and ULF waves and their relationship to the
interplanetary magnetic field (IMF) variations.

One of the most important results from this study is that an activity enhancement of the
magnetic field variations and ULF waves was found to be in close association with the southward
variations of the Bz component of the IMF. A sharp negative excursion of the H component of
the magnetic field observed near noon on the ground, which is known as the DPY field variation,
occurred during the southward deflection of the Bz component of the IMF. Another important
result from this study is a slight southward change of the Bz component even in the northward
Bz of the IMF gave an sensitive effect on the equatorward movement of the location of the
cusp FACs and their activity enhancements including the ULF waves, which is illustrated in
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Recent AKR Observation by EX0S-D Satellite

Akira Morioka
Upper Almosphere and Space Research Laboratory

Two evidences concerning the generation of AKR are presented using the data from
the recent EX0S-D observation.

The intensity ratio of R-X to L-0 mode AKR in the source region where fp/fc > 0.3
is examined. The result showed that the intensity ratio has no fp/fc dependence
that is expected from the cyclotron maser mechanism.

In the dayside polar region, propagating Z-mode waves are detected. These Z-mode
wave show the downward propagation and have the similar intensity modulations and
fine structures with the simultaneously observed AKR’s,suggesting that L-0 mode AKR
are generated in the same source regions through the inverse Landau interaction with
auroral particles.
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Temporal and spatial variations of Te in the plasmasphere

K.-1. Oyamal, 1. Kutievl, T. Abe2, Y. Sakaidel, Y. Choi3
I Institute of Space and Astronautical Science, 2 Aoyama Gakuin University
3 Korean Advanced Institute of Science and Technology

Existing empirical models of Te planetary distribution are limited to the heights of about
3000 km. In the plasmasphere, two competitive heat sources: photoelectrons and
energetic magnetospheric ions, together with thermal plasma density determine the heat
balance. Electric fields, penetrating the region and plasma refilling processes make the
density structure quite unstable, so, Te experiences a great variability. The lack of a
complete information of Te behavior at greater heights can be fulfiled by the Te
measurements on Akebono (EXOS-D) satellite. The TED instrument has measured the
electron temperature and electron energy distribution from April 1989 till June 1992 in
the height range between 300 and 8000 km. The SH-AC mode, when Te is derived by
the second harmonic of the current, was particularly suitable for studying the Te
distribution in the plasmasphere. Both latitude and height variation of Te are shown at all
local times. While the daytime behavior is quite similar to that, predicted by the empirical
models for the lower altitudes, the nighttime latitudinal profiles are frequently structured,
with various types of peaks and ledges. Spatial attention is drawn to the subauroral Te
enhancement. Te peaks persistently appear at nightside, but they are frequently
observed in the early morning sector, until 7-8 hours MLT. The position of the peaks,
their width and amplitude are analyzed in term of magnetic activity. It is supposed that
the ring current ions are the predominant contributor in the magnetospheric heat source.
The latter source is assumed to be responsible also for the Te structure equatorward
from the subauroral region. Te profiles along the magnetic field lines are also presented
for various conditions. These profiles are only capable of giving the magnitude of the
heat flux from plasmasphere down to the F-region. Its latitude and MLT variations are
briefly discussed. The Te height profiles shown here reflect the radial structure of the
plasmasphere and clearly reveal its inner and outer parts.
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Hydrogen Cycrotron Harmonic Waves Observed by AKEBONO (EXOS-D) Satellite
in Polar Region

“Ken-ichi SAKAMOTO

Yoshiyva KASAHARA

Iwane KIMURA

(Dept. of Electr. Eng. II, Kyoto Univ.)
Toshinori MUKAI
(Institute of Space and Astronautical Sience)

We observed the hydrogen cycrotron harmonic waves in the polar region at altitudes around 5000 km,
ILAT 72° , MLT 12.0. This wave has both electric and magnetic components and ¢B/E ratio is about 10 ~
20. This wave accompanies an ion precipitation whose energy is 1 ~ 3 keV. These phenomena often happen
in the polar cap region at altitudes more than 5000 km and noon side. We can determine the wave mode
and also calculate the grouth rate by using the observed plasma parameters.
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A Digital All-Sky Camera using CCD Device
Takayuki Ono : National Institute of Polar Research

Abstract. For a replace of the All-Sky Film Camera al Syowa Station, a new Digital All-Sky Camera was developed 1o

obtain auroral images in digital form every 10 seconds.

For a purpose of testing a sensitivity of CCD camera and

performance of optical section, an All-Sky Camera was tested during the period of Syowa-Iceland Conjugate Aurora
Campaign in 1993. To avoid a damage due to a bright light input, the CCD camera does not use any photo-electronic

amplifying device such as an image intensifier.
seconds on the cooled CCD chip without an amplification.
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Conjugate study of ionospheric structure with GPS and NNSS satellite beacon.
K. Ohtaka', M. Kunitake', T. MNaruyama' and T. Okuzawa?
' Communications Research Lab. * Univ. of Electro Communications

Conjugate point of Syowa station in Antarctica is located in Iceland. The 1993 Conjugate
campain was conducted from Aug. 30 to Oct. I. The Distribution of total electron content
(TEC) wereobserved with GPS and NNSS satellite beacon waves at Husafell and Syowa Station.
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Simultaneous Observation of VLF Waves at
Syowa and in Iceland: Preliminary results.

S. Shimakura!, N. Sato® A. J. Smith®, and M. Hayakawa®

1. Dept. of Electrical and Electronics Engineering, Chiba Univ.

2. National Institute of Polar Research

3. British Antarctic Survey

4. Dept. of electronic Engineering, Univ. of Electro-Communications

Simultaneous observation of wide-band VLF waves was carried out at Syowa station, Antarctica,
and Husafell and Tjornes in Iceland, during about one month between the beginning and end of
September, 1993. Two horozontal components of magnetic field are available at Tjornes, and also
additional vertical component of electoric field at Syowa and Husafell. Applying a new direction
finding technique to those VLF data, it is intended to make clear not only the conjugacy and/or
differnce of occurrence and intensity of VLF waves between conjugate points but also the spread and
moving of the exit-region of those waves al the ionospheric base.

It is most important to know not only the wave-normal direction but also the spatial distribution
of wave energy in order to discuss the propagation and generation mechanisms of magnetospheric
VLF waves received on the ground. These waves can be expressed in terms of the sum of plane
waves with various wave-normals and polarizations except for the case in which the ionospheric exit-
region can be considered as a point source. In general, it is invalid to assume a point source at the
ionospheric base, especially at high latitudes. In this paper we discuss a method for estimating wave
distribution function (WDF') independently of wave polarisations, and simulation results with the
method. We also intend Lo analyse VLI waves observed in Iceland during September, 1993, and
present preliminary results on the day of the symposium.
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The
at SYOWA STATION

33rd UPPER ATMOSPHERE OBSERVATION

|. YAMAZAKI (CRL), U. TAKAHASH| (TOUHOKU UNIV.), H.MINENO(MAGNETIC OBSERVATORY),

K. OGAWA(NEC)
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Optical Observations of Aurora and Airglow at Syowa Station in 1992
Y. Takahashi ' , T. Ono * , S.Okano ' , H. Fukunishi '

: Geophysical Institute, Tohoku University
* National Institute of Polar Research

Imaging and photometric observations were carried out to investigate dynamics of aurora and airglow at
Syowa station (magnetic lat., —66.1 ° ) from March 1992 to September 1992. In addition to panchromatic
SIT—TV camera, multicolor all—sky imaging system (MAIS) was operated, which was newly developed to
get monochromatic all—sky images in two different colors simultaneously. Twelve interference filters are
set on filter turlet in MAIS to observe electron auroras (N = * 1N:427.8 nm, 0I:630.0 nm, OI:557.7 nm),
proton aurora(H B ) and airglows (OH(8-3), Na:589.3 nm). A multicolor photometer, which has 7
channels, were used to measure the intensities of electron auroras and airglows in the magnetic zenith
direction for reference of the MAIS observation. Doppler—shift observation of proton aurora was also
carried out with tilting—filter photometer.

Using MAIS, we obtained monocromatic all—-sky images of H 8  emissions at two wavelengths, 486.1
and 484.0 nm, and their background emissions at 481.8nm. Subtracting background images, we are able to
investigate true proton auroral features without contamination from electron aurora and galactic emissions.
Further by comparing the two images measured at 486.1 and 484.0 nm, we can get information on the spatial
distributions of H 8  doppler shifts. The tilting—filter photometer scans the range from 482.5 to 488.5 nm
in the magnetic zenith direction. From these data, it is found that proton aurora is remarkably enhanced in a
westward traveling surge or a bulge expanding poleward in the midnight sector, showing the coincidence of
the edge of the surge or bulge and the poleward edge of the enhanced proton aurora region. An
important finding is that the doppler shifts of H A  emissions become considerably large ( = 0.8 nm) at
the poleward edge. This fact suggests the presence of high speed ion precipitation in the poleward boundary
region of the expanding electron aurora bulge. It is likely that the ion precipitation is originated in
magnetotail and is observed as high speed ion flow in plasma sheet boundary layer.
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lonospheric Observation of JARE33
M. Kamata
(Communications Research Laboratory)

The ionospheric observation of the 33rd Japanese Antarctic Research Expedition (JARE33) was

conducted regularly at Syowa Station(electron density using an ionosonde. radar aurora, cosmic

noise absorption , total electron content(TEC), F and VLF propagation, and doppler shift of
standard HF waves).lIF and VLF wave propagation were observed also on board “SHIRASE".

During JARE33, TEC observation with GPS beacon waves was started. In the leceland-Syowa
conjugate campaingn, TEC was recorded every 2 seconds (usually, every 4 minutes) from Sept. 12
to Oct. 5 in 1992,

For a world-wide campaign of planetary wave effects in the mesosphere, thermosphere, and iono-

sphere from Jan. 20 to Jan. 30 in 1993, the ionosonde and the TEC meter were operated withhigh
time resolution.
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Upper Atmosphere Physics Observation in JARE-34 until now
Y.Tonegawa (Tokai Univ.), Y.Makita (C.R.L), K.Rokuyama (UEC), H.Moriuchi (NEC), Y. Hui-Gen (PRIC)

We report our activities in JARE-34. During the summar operation, we launched three PPBs, and built a house for the
power generator and constructed VLF antennae for direction finding observation at the telemetory site. During our wintering,
we are executing the VLF direction finding observation, auroral observation with a rapid scanning photometer, ionospheric
observation with a pulsed chirp sounder, Freja satelite data receiving, a test operation of the unmanned observatory, a check of
the characteristics of the Imaging Riometer by airplane, and a test of the data telecommunication between Syowa and NIPR.,
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Continuous ionospheric observation by a pulsed chirp sounder
at Syowa Station, Anatarctica

Yoshiyuki Makita(JARE34 Space Physics)
*Kenro Nozaki (Hiraiso Solar Terrestrial Research Center, Communications Research Laboratory)

Tonospheric virtual height and echo power has been observed using a low power pulsed chirp (FM/CW)
ionospheric radar during JARE 34 wintering period. Echoes are highly scatterd compared with those of
middle latitude both in E and F layers. Sporadic E layers were often observed while magnetic condition
was active.
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Fabry-Perot Doppler Imaging Observations of Poler Thermospheric Winds: JARE 35 Project

°H. Fukunishi', N. Kubota', S. Okano®
(1:Department of Astronomy and Geophysics, Tohoku University)
(2:Upper Atmosphere and Space Research Laboratory, Tohoku University)

The aim of this observation is to ivestigate the thermospheric response to auroral activit-
ies by measuring the horizontal distributions of winds and temperatures with high time resolu-
tion. The winds and temperatures are derived from the doppler shift and width of auroral
01557. 7nm and 630. Onm emissions. The instrument is a Fabry-Perot interferometer with a field
of view of 165°. Interference fringes are detected with a 2-dimensional cooled image intensi-
fier optically coupled to a CCD camera. Time resolution is a few tems seconds. The observation
at Syowa station will start at the end of February 1994
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Nakajima, H., A study on auroral-zone thermospheric temparetures and winds using Fabry-Perot
doppler imaging observations at Syowa station, Antarctica, Doctor thesis, 1992.
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The ionosphere observation of the 35th JARE

K. Iwasaki(CRL)

The ionosphere observation of the 35th Japanese Antarctic Research Expedition consists of
(1)one observation on board "SHIRASE” and (2)7 kinds of observations at Syowa Station, as
following.

(1-1)VLF wave propagation monitoring on board "SHIRASE”, (2-1)Observation of electron
density in the bottomside of the ionosphere with an ionosonde, (2-2)Radar aurora observation
with an aurora radar, (2-3)Observation of the cosmic noise absorption with three riometers
and HF propagation monitoring, (2-4)VLF wave propagation monitoring, (2-5)Electric field and
neutral wind observation with a VHF Doppler radar, (2-6)0bservation of the total electron

content with VHF and UHF beacon waves, and (2-7)Doppler shift detection with a standard HF
signal. ;
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Unmanned Observatory Powered by Thermo-Electric Generator
- What we have experenced, Where we are going to in the Antarctica? -

0.Saka (Dep. Earth & Planet. Sci., Kyushu Univ.)

Abstract

The unmanned observatory powered by thermo-electric generator was
firstly installed in Syowa base by JARE 29 in 1988. Field test of the
system was conducted thereafter by JARE 29, 31, 33, 34. The generator,
fed by Kerosene produces output power of 90Watt. The unmanned
observatory, equipped by the fluxgate magnetometer was deployed at
remote locations by JARE 29, 381, and 34. From S§-year experences, the
following items are revealed to be improved;

(1) utilize the large amount of the heat wasted from the cooling fin.
(2) ease the generator start up during very cold weather condition at

high altitude location.

For the future system, higher output power generator would be required
to cope with heavy scientific campaign. Closed cycle vapor turbo
generator, which has 400 Watt output capability, could be one of our
choice.
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Comprehensive observations along the 210" magnetic meridian and HF radar experiment plan

Y. Tanaka, K.Yumoto and M. Nishino
(Solar-Terrestrial Environment Laboratory, Nagoya University)

Abstract: As an important project of the STEP, the Solar-Terrestrial Environment
Laboratory, Nagoya University is carrying out the coordinated magnetic observations along
the 210" magnetic meridian from high latitudes to the equatorial region in cooperation
with many institutes in Japan, Australia ,Russia ete. Then, we are planning to make the
comprehensive observations at the 210" Russian stations; optical measurements at Tixie
(L=5.9), Chokurdahk(L=5.5) and Magadan(L=2.9). In addition, it should be worthwhile to
plan HF radar experiments at Magadan(60.0°N,151.0°E).

BASTEHE., BN - oS WoMEBBEEBDLT. . 210° HBARECH > HBRELEHO
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Development of scanning-beam VHF auroral radar system

Kiyoshi IGARASHI, Kazuhiro OHTAKA, Manabu KUNITAKE, Takashi TANAKA and Tadahiko OGAWA

Communications Research Laboratory, MPT, Tokyo

¥e are developing a new scanning-beam VHF(50 MHz) auroral radar system for radio auroral
observations at Syowa Station, Antarctica. Fig. | shows the block diagram of this radar system. One
of the important functions of this system is to generate on a regular base plasma drift velocity
maps from the Doppler measurements of radio auroral echoes in the E-region. Five transmitting antenna,
each having an aziputhal beam width of about 30 degrees, cover an azimuthal area of about 160 degrees.
Two recieving array antenna system (No. 1 and No. 2) cover an azimuthal area of about 160 degrees. The
receiving beam is scanned in a 2.5 degree step. A plasma drift velocity map is available every
several minutes. We plan to install this radar system in January at Syowa Station and to operale
routinely together with the exsisting two-beam 112 MHz auroral radar. Because the new radar system
has high capability (very wide beam coverage and flexible beam scanning), it is possible to conduct

coordinated experiments with satellites, HF radar, optical equipment and so on.
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Figure 1. Block diagram of scanning-beam VHF auroral radar system
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A Proposal for Lidar Measurements of the Middle Atmosphere in Antarctica
Akio Nomura (Faculty of Engineering, Shinshu University)
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Qbservations 0, Atmoii)heri%Res anse to Solar-Terrestrial
henomena at Syowa Base, Antarctica.

Takashi Watanabe (Ibaraki Univ.)

A new project to study atmospheric phenomena caused by solar—terrestrial
processes is proposed. Since a correlation between solar proton events and tran—
sient changes of the tropospheric/stratospheric_temperatures has been discovered
by several authors, the first target of this project should be confirmation of the
electrofreesing process (Tinsley and Deen, 1991) induced by incidence of high-
energy particles into the stratosphere. A series of balloon observations at various

altitude during solar proton events is proposed to perform at Syowa Base.
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Tinsley, B. A., and G. W. Deen, Apparent tropospheric response to MeV-
GeV particle flux variations: a connection via electrofreezing of
supercooled water in high-level clouds?, J. Geophys. Res., 96, 22283,
1991.

Watanabe, T., and E. Fujita, Short-term meteorological correlations with
solar-terrestrial phenomena: a provisional study, Proc. NIPR Symposium,
in press, 1992.
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Svalbard IS Radar Project
N. Matuura, R. Fujii, S. Nozawa, S. Kokubun
STE Laboratory, Nagoya University

The Solar-Terrestrial Environment Laboratory, Nagoya University, has been planning to contribute to the
construction of the Svalbard Incoherent Scatter (IS) Radar which has started to be constructed by the EISCAT
(European Incoherent SCATter) Radar Scientific Association since the beginning of 1993. The Svalbard IS radar is a
part of the EISCAT, which has involved the existing EISCAT radar facilities at Tromso in Norway, Kiruna in Sweden
and Sodankyla in Finland. This paper aims at describing the specifications/capabilities and scientific aims of the
Svalbard IS radar in relation to those of the existing EISCAT radars. Also emphasized will be the importance of Japan,
from viewpoints of space science and international collaborations, to attend this project.
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ElZED, AT 7= OVS =¥ RF L VCREI Ao Ev i3, HAMNTRESCATICHIEL /=8
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THE SCIENTIFIC GOALS OF THE EISCAT SVALBARD RADAR

1. IONOSPHERIC SIGNATURE OF MAGNETOSPEHRE CUSP/CLEFT PROCESSES
a) Dayside Auroral and Plasma-Flow Transients, b) Birkeland Currents, ¢) The Cusp/Cleft Ion Fountain
2. POLAR CAP POTENTIAL AND CONVECTION PATTERN
a) Polar Cap Convection, b) Polar Cap Precipitation, ¢) Coupling between Auroral and Polar Zones
3. IONOSPHERE-MAGNETOSPHERE PLASMA EXCHANGE
a) Large Upward Flows in the Midnight Sector, b) Polar Wind
4. POLARIONOSPHERE
a) Ionization, Composition and Thermal Structure of the Ionosphere, b) Patches, Blobs and Irregularities
5. THERMOSPHERIC STUDIES
a) Thermospheric Response of IMF
6. HIGH-LATITUDE PLASMA PHYSICS
a) Extraction of Ionospheric Plasma by Magnetospheric Processes, b) Non -Thermal Plasmas
7. MST STUDIES IN THE POLAR CAP
a) Coupling Processes between the Lower Thermosphere and the Mesosphere
b) The Polar Stratosphere and Troposphere investigated by the Svalbard Radar in ST Mode



17[mE
MRIRIC 1) 5 BB R S8 RO T L
HEEE (RRAF—HHK)

The Seventeenth Symposium
on Coordinated Observations of the lonosphere
and the Magnetosphere in the Polar Regions

Abstracts
(Poster Presentation)

19934E£12H14H (k) — 12H15H (Uk)
December 14 - 15, 1993

E ST ABI T TR

National Institute of Polar Research
Tokyo, Japan



P1

Identification of auroral conjugate points from auroral pulsations
oHirokazu Minatoyal, Takayuki Ono2, Natsuo Sato2, Ryouichi Fujii3,
Hisao Yamagishi2, Kazuo Makita4, Takeo Yoshinol
1.Univ. of Electro-Communications, 2.National Institute of Polar Research
3.STE Laboratory, Nagoya Univ., 4.Takushoku Univ.

1. introduction

The simultaneous conjugate TV image data among Husafell in Iceland, Syowa and
Asuka station in the Antarctica were obtained in the period from 22UT, 9th to 02UT,
10th on Sept. in 1991. We analyzed image data of pulsating auroras to estimate the
real conjugate points from the position of conjugate auroras. The results gave us
useful information for the investigation of state of magnetospheric structure or the
generation mechanism of auroral particles.

2. Analysis and results

During 22:20-23:10UT, active pulsating auroras were obtained in the TV data. We
tried to identify conjugate pulsating auroras with their periodicity at both
hemispheres.

Figs.1(a,b) are all-sky images of diffuse aurora embodying auroral pulsations
at Husafell and Syowa during 22:54:40-22:55:00UT. Figs.2(a,b) are the periodic
pulsating regions represented by the auto-correlation coefficient for the image
data. The regions pointed by "A" and "B" in Figs.l and 2 have the similar pulsating
period each other. Figs.3(a,b) show intensities and Figs.4(a,b) show auto-
correlation functions on the point "A" and "B". We can identify two pulsating
auroras as conjugate auroras by the similar intensity fluctuation and the same peak
correlation coefficient and period.

In the present case, the real conjugate points of Iceland appeared at the
southern hemisphere with deviation of -0.4deg. in high latitude side and 2.9deg. in
east side from IGRF conjugate point. At the presentation, we'll analyze time
variations of the real conjugate points by using above analysis statistically.
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Observations of Morningside Sun—aligned
Arcs in Canadian High Arectic

Shiokawa, K.', K. Yumoto', S. Kokubun', K. Hayashi®, T. Oguti?,
D. J. McEwen®, Y. Kiyama“, A. Matsuoka®, H. Hayakawa®, and T. Mukai®

'STE Lab.,, Nagoya Univ., 2Univ. of Tokyo,
*Univ. of Saskatchewan, “Niigata Univ., S5ISAS

A characteristic duskward motion of morning-side sun-aligned arcs is found
from statistical studies of ground-based data. The studies are based upon the
observation of the arcs by all-sky TV cameras and a multichannel scanning
photometer at Resolute Bay (RSB, MLAT=84.5" , MLON=316" ) and Cambridge Bay (CBB,
MLAT=77.6° , MLON=306" ) in Canada during December 1992 - January 1993. Most
of the sun-aligned arcs observed at RSB move from dawn to dusk in the field of
view of the all-sky TV camera. For several events, the motion is quasi-periodic
with periods of several minutes. On the other hand, the motions of the arcs at
CBB are a mixture of dawn-to-dusk, dayside-to-nightside, unclear motions, and
some exceptions. The quasi-periodic duskward motions of the arcs are also
observed at CBB. The typical speed of the motion is 500 m/s at the ionospheric
altitude for both RSB and CBB. In the presentation, we will discuss source
regions of these arcs by using the data from the EX0S-D satellite and the IMP-J
satellite.
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Studies of CNA pulsation associated with
Pc5 geomagnetic pulsation and observed by Imaging Riometer
KATO, Ken-ich', YAMAGISHI, Hisao’, SATO, Natsuo’, TONEGAWA, Yutaka'
' Tokai Univ.,, * NIPR

CNA pulsation associated with Pc5 geomagnetic pulsation was observed at Syowa and Husafell and Tjornes, Iceland
near conjugate point of Syowa on Oct.31,1990. The pulsation also was observed with Imaging Riometer at Tjornes.

For analyzing the event, the pulsations mention following features; 1) Both CNA pulsation and Pc5 geomagnetic
pulsation are same period. 2) Pc5 geomagnelic pulsation already exist before CNA pulsation arise. 3) CNA pulsation
arise with the whole absorption. 4) Amplitude of CNA pulsation decrease with one of Pc5 geomagnetic pulsation. 5) Pc5
geomagnetic pulsation is toroidal odd mode standing wave from phase relation between The H and D component and
conjugate stations, 6) The H component indicate the north-ward when absorption increase.

The features as above in this case show that Pe5 geomagnetic pulsation induce CNA pulsation when high energy
particle bringing CNA pass through which Pc5 geomagnetic pulsatio exist.
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Correspondance between the location of AKR sources
determined by the measurement of k-vector and auroral arcs.

Atsushi Kumamoto, Hirosi Oya and Akira Morioka ( Tohoku Univ. )
Eiske Kaneda ( Univ. of Tokyo )

For the purpose of identification of the location of AKR (Auroral Kilometric Radiation ) source,
k-vecter directions of propagating AKRs have been derived from the data of the wave-form measurement
of 3-component magnetic field observed PWS (Plasma Wave and Sounder experiments ) onboard the
Akebono satellite. For a case of the intense R-X mode AKR , the projection point of AKR source on
ionosphere shows westward motion with speed of 1-2km/s in the midnight sector in the auroral region
with magnetic latitude 65°.
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Structural Variation of
Radiation Belt Observed by
RDM aboard AKEBONO (EX0S-D)

Yukimatu A. ', S.Takagi®, T.Terasawa®, T.Kohno', F.Makino®, M.Ejiri'
'National Institute of Polar Research
Cyclotron RI Center, Tohoku University
*Geophysical Institute, University of Tokyo
‘Institute of Physical and Chemical Research
®Institute of Space and Astronautical Science

Drastic structural variation of the radiation belt was observed by RDM (Radiation
Monitor) instrument aboard AKEBONO (EX0S-D) resulting from arrival of the shock at the
Earth on March 24, 1991.  Data of CRRES instruments have already shown the formation
of the second peak in the inner proton radiation belt during this SC event. We
investigate this phenomenon by using AKEBONO RDM data compared with CRRES results and
geosynchronous satellite data.
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Energy Dispersion of Polar lons from the Solar Wind
S. Watanabe, E. sagawa, |. Iwamoto (Communications Research Laboratory), B.A. Whalen and A V.
Yau (llerzberg Institute of Astrophysics, NRC Canada), Il. llayakawa, A. Matsuoka (Institute of
Space and Astronautical Science)

llett ions in the magnetosphere are good tracers of the solar wind plasma. Using SMS on
the AKEBONO, various patterns are found for thermal ions on the energy time diagram over the
polar cap. A falling (rising) tone in the away (toward) pass from (to) the cusp suggests the
velocily [ilter. Energy distribution patterns for thermal ions seem to take complex shape,
depending on the condition of the solar wind magnelic field and the electric field in the
magne Losphere.

[HHED | FRTMEI BT I XD LRINF - HERNIE A, ZLOEE. BRIV
F—OHE LRI . A 4 DT FNF = HUIRERBARIILD - T D 2 Ebshin 1o, A7 27 I
T THEAH IS @O TRV F = %5524 A L O0IE Eh. EOIN RS TE N A KO
FINF—=ZF24F HEllEaNE LD, N7 — A A o ThitEE Nz, LinLeoiEiafiing
T B - b Roniz, Jhid, fiRiul, [ MF—2Z., YRGOF SIS Lictif,. kU
ZONFHMZELE TR HEFENH B EEZ SN S,

20 &

ENERGY(eV)

oF = . ™
yr 1549 1559 1609 1618 1628 1637
MLT 3.72 3.97 4.39 5.28 7.94 12.10
INLAT 70.1 74.5 78.8 82.9 85.0 83.3
ALT 9708 9881 9840 9588 9124 Bdds

Energy -time diagram of thermal llett ions in the polar-cap region observed on April 28, 1990. An
arrow in the figure shows the rising tone.
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B.A. Whalen, A.W. Yau (Herzberg Institute of Astrophyics)

EXO0S-D/SMS Observations of Transverse Ion Energization in the dayside cusp region

S. Watanabe (Hokkaido Institute of Information Technology)
T. Abe (Aoyama Gakuin University)
E. Sagawa (Communication Research Laboratory)
B.A. Whalen, A.W. Yau (Herzberg Institute of Astrophyics)

The Suprathermal Ion Mass Spectrometer (SMS) on the EXOS-D observed the thermal and
suprathermal ion energy distributions in and near the Transverse Ion Energization (TIE) region. The TIE
exists in the polar wind accerelation region over “3000km altitude and on field lines closely related to
the dayside cusp region which is in the poleward edge of the dayside auroral region. The latitudinal
range which the TIE occures is narrow, less than 100km. In the region, all ions (major and minor
species) are energized to approximately the same energy perpendicular to the magnetic field and ejected
into the magnetosphere by the diverging B field.
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pass on February 13, 1990.
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Thermal Plasma Observations in the Polar Wind Region

T.Abe (Aoyama Gakuin Univ.) S.Watanabe (Hokkaido Inst. Info. Tech.)
B.A.Whalen, A.W.Yau (NRC) E.Sagawa (CRL) K.I.Oyama (ISAS)

We present the first direct observations of both polar wind velocity and local electron
temperature simutaneously measured with two instruments (SMS/TED) on Akebono satellite
in the mid-altitude (1500~4000 km) polar ionosphere, and their inter-relationship is discussed
with a particular interest in great significance of plasma temperature effect upon the ambipolar
electric field. The SMS observations show that the polar wind velocity of light ions (H*)
increases rapidly with altitude, typically from ~1km/s at 2000km to 5~6km/s at 4000km
altitude in the dayside polar cap. On the other hand, the TED observations show that the
T. profile has unexpected positive gradient with altitude. The comparison of the SMS and
TED data indicates that at a given altitude the polar wind velocity correlates positively with
the local electron temperature, which demonstrates the direct relationship between the local
magnitude of ion acceleration and that of the ambipolar electric field due to the plasma pressure
gradient.

Polar Wind R BB ICHFHETARNA A D54 F 37 2 2BRT 3 L CHENBRTH
ah, BRNAEH cSSoBRFLMANREA TV I L, DEI/RIMS & EXOSD/SMS
> THABURERBUABIATVICBET L, SMSEBVWTHHEZ ¥ Y ANAICH
f&nf-HEBED A 4+ ~ O RPA profile 2 Al W TH# & © potential 2 RE. LEKIC R E ¥ L
NTOZA2DFY 7 FEE (V) BE,. EEZRMT L ENARTH 5, APIRTIRISL
THOMAEF—s 0> 5B MARERO FY 7 FEE (47%5H 5 polar wind) icik H L. [E0¥
i TED ofifll» 5B S ABFRE (T, 7—2 0B ET->TWVW3,

SMS #1825 18 5 v 1= polar wind © #EE profile ic X h L BRI T2 V,id &E 2000km TH
1km/s, 4000km Tt 5~6km/s FTMExh, HREHROCTFRsh TV b L KETER
B, L LAass EAEMERS & XD EE 7000km ELE R W T & dominant 73 #§ 6% 22
RTHB0M4 A vy BEMEICIkn/s HiROEEESO2E VI CLRBATBVARE TS - 1,
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~fctER, EOVEE (1900~2100km) TR T,OK/McMb S Viid/h & < L5km/s LLF 2D
icxf Ly 2400~2600km, 2900~3100km & BEN B XA M- TR/PEFEHEIC LB OO E
BRLoi- &0 LAEOHME I BRTAEERL, HicEWEE Tt T.=4500K & 7000K
TRV;BZEUERTS CEMR V&N, polar wind plasma O ##: & T, & OB# Iz >
WTRANY S A-0RE-EEIRCERYT 2 {RBBHSBEEIC ion @ outflow % drive 4 3
A =X L SHEFCTFRENWIEHRMETS 20, V, T ORMEBEbEIELOME»S Ch
SOEFEEBNIZAECIMENED >, EXOSD HEHEAL A V& T, 0HM. +13b
BEWTObETRERS Vi MERENZ &LV IFRIBATRL A & 5 % polar wind @ dynamics
EMECRETE6DTH 5,

FRTED ik &L W 8fll & hi Teprofile DIED AR (WEEE & iz T, 254ghn) RERZA S h
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Electron Spectrum Calculated from EISCAT Electron Density Profiles
°R. Fujii,! N. Matuura,! S. Nozawa,! M. Sato,! T.Ono,2? A. Brekke,3 C. Hall?
ISTEL, Nagoya University, 2Nat'l Inst. Polar Res., 3The University of Tromso

EISCATIC X Vo -BFEESE 07 7 A NVh bHEZINEETR FOANRY bV
Bor— miiEs! e, ey IR A 7Ly s 3 ek
Ly RACESTER, 2R, 3oy ke

The incoherent Scatter (IS) Radar (e.g., the EISCAT radars) has provided us a unique and powerful tool
to measure ionospheric electrodynamic parameters such as electric fields, electron densities, electron/ion
temperature and neutral wind velocities. An important parameter which the IS radars are not able to
measure directly is, however, an energy distribution (=spectrum) of precipitating electrons. The electron
spectrum gives us useful information, in particular, on which domain, CPS, BPS, LLBL, etc., we are
looking at, since these domains have been defined and identified with peculiar characteristics of their
spectra obtained from satellites' observations [Winningham et al., 1975; Eastman et al., 1976; Newell and
Meng, 1991]. It is hence very much desirable to establish a method for the inversion from the altitude
profile of electron densities to the spectra of precipitating electrons, which will remarkably reinforce the
capability of the IS radar measurements. This inversion problem has been investigated by two methods;
UNTANGLE [Vondrak and Baron, 1975] and CARD [Brekke et al, 1989], but the validity of these two
methods have not as yet been sufficiently checked, that is, we do not know whether they really give us
electron spectrum same to those observed simultaneously with satellites.

We present a preliminary result obtained from a case study by using data simultaneously observed
during 1988 and 1990 with the EISCAT Common Program 1 at Tromso (geographic latitude: 69.67°,
geogzphic longitude: 18.95°, invariant latitude: 66.48°, magnetic longitude: 103.54°) and with the DMSP
F8 satellites. We have selected data during periods when either DMSP F8 or F9 passed close to the
Tromso magnetic field line within about 30 km and CP-1 mode observations were conducted. The
EISCAT CP-1 is a mode of the EISCAT Common Programs, which measures the electron density and
electron/ion temperature along the magnetic field line with the spatial resolution of about 2 km from ~90 km
to ~300 km high. The electron spectrum is obtained from CARD with the time resolution of 5 min, which
provides an energy range from 0.5 keV to 30 keV. We will also describe the EISCAT CP data archives at
STEL/Nagoya University, which we are now extensively proceeding.

Brekke, A., et al., Auroral ionospheric conductance during disturbed condition, Ann, Geophys., 7, 269-280, 1989.

Eastman, T. E., et al., The magnetospheric boundary layer: site of plasma, momentum and energy transfer from the
magnetosheath into the magnetosphere, Geophys. Res. Lett., 3, 685-688, 1976.

Newell, P. T., and C.-1. Meng, Mapping the dayside ionosphere to the magnetosphere according to particle precipitation
characteristics, Geophys. Res. Lett., 19, 609-612, 1992,

Vondrak, R. R., and J. Baron, A method of obtaining the energy distribution of auroral electrons from incoherent scatter radar
measurements, in Radar Probing of the Auroral Plasma, edited by A. Brekke, pp. 315-330, Universitetsforlaget, Oslo,
1975.

Winningham, J. D., et al., The latitudinal morphology of 10 eV to 10 keV electron fluxes during magnetically quiet and
disturbed times in 2100-0300 MLT sector, J. Geophys. Res., 8, 3148-3171, 1975.
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Ionospheric Electric Fields and Currents
in the Premidnight Sector

* Mariko Sato!?, Y. Kamide! , A. Richmond?, A. Brekke ® and S. Nozawa!

! Solar-Terrestrial Environment Laboratory, Nagoya University
? High Altitude Observatory, NCAR, U.S.A.
3 Auroral Observatory, University of Tromsg, Norway

Motivation

Understanding the physics of the so-called Ha-
rang discontinuity and its relation to substorm
dynamics is one of the important, unsolved is-
sues. Although the Harang discontinuity is orig-
inally defined as the boundary which separates
the region of the westward electrojet to that of
the eastward electrojet, various phenomena re-
verse or significantly change their characteris-
tics across the discontinuily. The relationship
belween the discontinuity and the substorm is
still unclear because of the difficulty of separat-
ing temporal variations from spatial changes in
observations, for example, by radars.

In this paper, we will present the “instanta-
neous” distribution of ionospheric currents and
electric fields in the vicinity of the Harang dis-
continuity during substorms by using a mag-
netogram inversion scheme along with data of

ground magnetometers , the DMSP satellite and
EISCAT radar.

Global and local estimations of the iono-
spheric electric fields and currents

We have been establishing a new magnetogram
inversion scheme to investigate the ionospheric
Global
magnetic and electric potential patterns of AMIE
(Assimilative Mapping of Ionospheric Electro-
dynamics) results give a realistic boundary con-
dition for the regional computation at fine grid
points. With results of the regional estimation,
we will discuss the spatial relationship between
the electric fields and currents, and also a role

electrodynamics in a localized region.

of the nonuniformity of the ionospheric conduc-

tivity in generating field-aligned currents. Since
AMIE results provide time development of global
convection patterns as well as a rough position
of the Harang discontinuity, we also attempt to
show the relationship between the ‘quiet-time’
discontinuity, which always exists near 2200MLT,
and the one which emerges at the edge of the
westward traveling surge accompanied with sub-

storms.
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Relationship Between the Equatorward
Boundary of the Auroral Belt and the
Intensity of the Ring Current

N. Yokoyama, Y. Kamide (STEL), H. Miyaoka (NIPR) and F. J. Rich (AFGL)

Using the auroral boundary index derived from DMSP electron precipitation data and the Dst
index, the location of the auroral belt during magnetic storms is studied. This is to try to understand
quantitatively the relationship between the size of the auroral belt and the intensity of the ring current
for solar wind - magnetosphere interactions. This is also an introductory study toward the goal of
the study of the energy budget of magnetospheric and ionospheric processes.
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HIGH- AND LOW-LATITUDE Pi2 MAGNETIC PULSATIONS
OBSERVED AT THE 210° MM CHAIN STATIONS

H.Osak1,K.Yumoto,K.SHiokAwA, Y. TANAKA
Solar-Terrestrial Environment Lab., Nagoya Univ., Japan
S.I.Sovovyev and G. Krymsku
Inst. of Cosmphys. Res. & Aeronomy (IKFIA), Yakutsk, Russia
E.F. VersuiniN and V.F. OsiniN
Inst. of Cosmphys. Res. 8 Radio Wave Propa. (IKIR), Kamchatka, Russia
and
210°MM MacneTic OsservaTion GRoOUP

In oprder to understand relationships between high- and low-latitude Pi2 magnetic pulsa-
tions, we analyzed magnetic data from the 210° magnetic meridian chain stations(TIX(® =
65.53°),CHD(64.75°), MGD(53.70°),PTK(46.49°), MSR(37.76°)) during September 17-18 and Oc-
tober 6-30,1992. Crosscorrelation of Pi2 events at the separated stations were examined for the
interval of ~ 10 min. The analyzed results are summarized as follows:

(1)Only 12% of Pi2 events simultaneously observed from the lower to the higher latitudes have
the same spectral peak.

(2)42% of higher(® > 64.75°) and lower(® < 53.70°) latitude Pi2 events show crosscorrelation
coefficient higher than 0.5.

(3)88% of Pi2 events of lower latitudes(® < 53.70°) show higher crosscorrelation coefficient than
0.5.

These observational facts suggest that high- and low-latitude Pi2 pulsations are associated
mainly with Alfvén-mode (or ionosperic current) oscillation at auroral latitudes and cavity-mode
like oscillation in the inner magnetospehe, respectively.

In the present paper we will also show results of wavepacket-to-wavepacket(At ~ 4 min) cross-
correlation analyses.
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Effect of charge excahnge processes for the particle trajectory simulation in the magnetosphere
ONaoya Takamura(Tokai Univ.) Hirosi Miyaoka(NIPR) Masaki Ejiri(NIPR)

We have formulated a time-dependent simulation scheme of energetic particles in the
magnetosphere associated with a storm/substorm development. [t is assumed that the earth’s
magnetic field is a dipole. The Voland-Stern type electric field is introduced as a function of
Kp(Kp is a function of time) .The charge exchange loss on the particle energy distribution in the

equatorial magnetosphere is examined.

BEABEN OB TFOER X, HREH EBABENOBRICXRE LTS, LT, AT
R - ClEER 2 L2 SO MiED I 5 — KA v bl A EER T 5, KFETIZ, A
FARBBICIB-> CHRBERICHRE L, REAHNOZ ANV -EELZRD 5, LT, BWHRHEK
EOHEIZ LT, FNNED LSBT AL 2PRE, 2OV I aL—YarTiR, &5
oA F— Vg, EHICEEEREVoland—Ster nBoxdiELResve Hn
2o NHBBE XXX TRENS,

E=—V &

®e=AR7sin ¢

SZT, PeRBHOEF v, AR,

RIZBYES Mo BEEE (B HIRRFERe) | ¢
RS AE (B KEPHS0ME) THs,
T/, MAMEESHOK p &FF 1ZExplorerd 5 TH
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fu:c

fig.1 particle(proton) energy distribution
y=7. 3/Kp in the equatorial magnetosphere.

A=0. 045/ (1-0. 159Kp+0. 0093Kp2) 3
BHNRBISIC LB, MTFBNOZRUTORTEENS,

N=Noexp (At tw)
TIT, At IBfEMR SO MM, . SEZREISEAGM TH 5, fig LTBAFELHAT

MLOBO TO P ODIANK —FBEOD L OBRKEAIER T, BWLROFEDFE
MU RERFIIRT,
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Prediction of the Cyclic Formation of Polar Mesospheric Summer Echoes
TAKUYA SucivyaAMA (KyoTo UNiv.)
YosHIkAZU MURAOKA (HyoGgo CoLL. OF MEDICINE)

Abstract — Polar Mesospheric Clouds (PMCs) are recently simulated to be formed in
limit-cycle oscillations in the case of the in situ formation of their condensation nuclei, i.e.,
through proton hydrates H*(H,0),. Heavy proton hydrates are acceleratedly produced
at the altitude of the electron ’bite out’ because hydrations prevail against interceptions
by electrons at recombination. Polar Mesospheric Summer Echoes (PMSEs) have been
considered to be related to the bite-out of electrons. It will be quite interesting in observing
PMSEs at Antartica to probe the cyclic formation of nucleation layer for PMCs.

HEE - AXEi2, o2 #HH meteor T2 7 { proton hydrate T4 2184, B
4HDY ¥y b4 42 VTRRY 5 LA simulation TRaNAY, FRICRLAL S
$7 % © F{HA 12 . ion-recombination nucleation %5 [H,0] ic# bW THR TH D@
FAENEBIE&E2 L, &, KNTFRETHRE W 2 [H,0] oL #R i 7 BE 0 b
Bhhdllickd, KE-kBRcH1H, BETORFRIC L 5 waler vapor OEFNICHK
3HEY 5,

Rieiz, ERpiiE=x o — PMSE o X B Z#tkiz, Lo & 5 RBERONEN XK
HickatEX S, ¢7ibb, nucleate *hi kB TOHBIL k- TREZTHAIBT
®H o biteout ) AR TIX, AHRSORBRERE D, V- E 3 KkMBRENNES LB,
#LT. PMSE UBTFEFOoRAELMM L T WSS, #ivx 2 — (3 nucleation layer
hrofETELETFHET S,

W& PMC o A\THEBARILFEREFEHROBERMERLTVWS. —F . BAEN—OHE
Br—5—44 thoofiflicit, kKL h PMSE oR4AFENREV . EBHES N
TW3?,

hHEEoR4AERFEEM Ao ic, Elsito PMSE lfllo#ieh R HEELMFHEaN S,

1) T. Sugiyama, JGR in press. 2) Cho and Kelly, Geophys. Rev. 31, 243, 1993.

Np (cm™) ice particles

I LS

35 4.0
[H20](ppmv) at T0km
A theoretical estimate of ice particle concentration Np at the bottom of a nucleation
layer against [H,0] at the altitude of 70km. Electron bite-out occurs when Np > N..
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Abstract: Observations of pressure fluctuations in the ionosphere
and the atmoshere to investigate the ionosphere-atmosphere

coupling by atmospheric waves are introduced. Frequency spectrum
analyses are made to understand the correlation between these det

edted waves at different height and locations.

A Y79V 2y 7HRBALEVEVABOVWDODY I EHRABOARED
THd COBMA*RLZ-TEEBETER I 2L L TERBLE AXME
ORREHICLDIEBEACLDVWTOHAEBALGNRS bhbhid (1) 4 —
09473V _w27BEOBM (2) KILBRICLIDEELEASA YT I
Vw2 OEM (3) HF Fy 758#l, KKEKBH, L8N
ZUKMZAKAEHOEMBN (4) AINLZTZLF-—ThHhdAKEMR
FiLtoTHEHAEMEL, EWRELOERZOZy T L F— FEOER,
(6) HFoMhLBMBEKL L TEBEBPICA >N L 2AEEAEHEZXZD
EASEHNEZLS5X2ER 2Bk T&k AMETRIOLD
R L->-THBAERABEDO IR EERBH L MKRBERICH T2 2
DEI>DBAHFROEERIZIODNTOAXS,
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Computer Experiments for Excitation Mechanism of
Upshifted Electromagnetic Emission observed in Ionospheric

Modification Experiments

°Hiroko UEDA!,  Simon GOODMAN!,  Hiroshi MATSUMOTO!,
Yoshiharu OMURAM and Takashi OIKUZAWA'!

t Chiba University. Chiba-shi. 263 Japan
1" Radio Atmospheric Science Center, Kyoto University, Uji-shi, 611 Japan

W University of Electro-Communications, Chofu-shi, 182 Japan

Stinulated electromagnetic emissions (SEE) observed in ionospheric modification experi-
ments have attracted our attention as one of the nonlinear generation mechanisms. As for one
of the SEE called Broad Upshifted Maximum (BUM) feature, there has been a theoretical pre-
diction that the combination of a three wave parametric decay of the pump wave and a direct
conversion due to scattering from the field aligned irregularities generated by pump possibly
canses the emission at the upshifted frequency. We have examined the generation mechanism of
the BUM feature by means of computer experiment, using a 2-D electromagnetic particle code.
I the model where strong pump wave propagates in plasma which has density irregularity
with the scale length being comparable to that of standing field, upshifted emissions have heen
ahserved as well as interesting electrostatic emissions as shown in figure 1. The field aligned
itreenlarity has been confirmed to play a key role in the excitation of the upshifted emissions.

However the computer experiments have shown that the operating mechanism is different from
the predicted one by theory, We discuss an alternative, possible explanation for the excitation

process hased on the results of the computer experiment.
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Figme 1; & — kb diagrams of the clectric field in a plasma with periodic density irregnlarity
(hy = 2y ). (a) for electrostatic component, the amplitude is displayed double in the region of

/O, < LO. (D) for electromagnetic component.
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Observation of Spectrum Broadening and sideband
Structure of VLF transmitter signals in the
ionosphere

M. Hayakawa 1, S. Chnami 1, T.F. Bell 2, F. LefeuvreB,
T.Ondohq and Y.Tanaka5

1. Department of Electronic Engineering, The University of
Electro-Communications, Chofu Tokyo 182, Japan

2. STAR laboratory, Department of Electrical Engineering,
Stanford University, Stanford CA, USA

3. Laboratoire de Physique et Chimie de 1'Environnements,
CNRS, Orleans, France

4. Comunication Research Laboratory, Koganei Tokyo 184,
Japan

5. STE Laboratory, Nagoya University, Toyokawa Aichi 442,
Japan

Abstract ---

There are expected several nonlinear wave phenomena in the iono-
spheric and magnetospheric plasma, and one particular example among
them is the spectral broadening and sideband structure of VLF
transmitter signals (e.g., Bell and Ngo,1983; Molchanov,1987

and Trakhtengertz and Hayakawa,1993 and the references therein).
The last authors have suggested a unified idea about the spectrum
broadening and sideband structure of VLF transmitter signals, in
which both phenomena are a common physical process of whistler
wave scattering from field-aligned irregularities,but the difference
is the phase of elf waves responsible for irregularities whether

it is deterministic or random.

In this paper, we will present more data of ISIS satellite obser-
vation of Siple VLF transmitter signals in the ionosphere. The
initial results have already been published in Ohnami et al.(GRL,
1992). Furthermore, we will present the analysed data of our
Aureol-3 satellite observation of Alpha VLF transmitter signals
because Tanaka et al.(1987) have analysed only one instance

data.
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Estimation of Wave Energy Distribution
of VLI Waves Observed in Polar Region

°K.Nara!’, S.Shimakura'), and M.Hayakawa?’
1)Dept. of Electrical and Electronics Eng.. Chiba Univ.
2)Dept. of Electronics Eng., Univ. of Electro-Communications

It is thought to be possible to investigate the propagation and generation mechanisms of magneto-
spheric VLF waves by analyzing the data received on ground. Several methods of direction finding,
which is very important for this study, have been proposed, and we have used WDF method which
give us the wave energy distribution. Though there was a problem that this method was dependent
on wave polarizations, it has been inproved to be independent of them. We are analvzing chorus
emissions observed in Iceland with this new method, paying attention to frequency dependence of
their energy distribution, but we’ve not found out a certain tendency for the present.

Hh b CER S Mo BEEE VL BB R FAEEIR. FORE - (GRS ML EeEEL
EHREL LT ELEIOND, BRAZ, BEOFIRFMLIEZT TR, FOLINF—SHiE bbb
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MBI EEZL L2 COFETIR, 505 RELHoW#H/EHE ) FREERS &AW ) Y(E
BRFIAMTELIEAFAHLT, EA2 200K AVF -3tk 5,

BE, COHFLVWHEEHWTTAAT A FTBRllSN 30— 5 AR 2 RiTPth s, TRIZFD

1FT, 120 AY MIOWTHLEERREZELSELPOITL OO THEH, 4L b
FIZZANF - R ORBEBIKERIZR 20> T v,

SR, BOIZELDIA-F AWML, ZOEBH AN F—-SHOBMEHELALEL T2
Th b,

left-handed circularly right-handed circulacly

left-handed circularly right-handed circularly
polarized wave components polarized wave components

polarized wave components polarized wave components
¥

A
/

(c) center frequency = 2.15 kHz

S

(b) center frequency = 2.09 kHz (d) center frequency = 2.23 kHz

Fig.1  Estimated wave energy distributions of a chorus emission observed

at Husafcll, Ieeland(L value = 6.0). 11:25 UT, August 29,1991
(band width = 100 Hz, duration = 0.064 sec)
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Observation of the lower ionospliere in the polar regions by using atmospherics
°Hiroyo Oliva and Shin Shimakura (Dept. of Electrical Eng.,Chiba University)

Variation of the ionospheric height is discussed, using a new method on the basis of
analvsis of wave phase in time domain. The ionospheric height of about 90 km at low
latitudes is consistent with the previous result. This method is effective for VLF waves in
the polar regions.
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Fig.1 Flow chart to estimate propaga- ] . ur
Fig.2 The time variation of the iono-

spheric height during 6th-11th February in
1992.






