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The 1st International Collaboration of Multi-point Observation on Aurora Tomography
T. Aso”, A. Urashima®, A. Fujita", Y. Nakai®, T. Hashimoto®, M. Abe"
M. Ejirit, H. Miyaoka'
A. Steen?, U. Briindstrom?

« Kyoto University, + National Institute of Polar Research,
t Swedish Institute of Space Physics

Joint multi-point aurora tomography observation between Japan and Sweden has been car-
ried out in February to March, this year. Three Swedish ALIS (Auroral Large I'maging
System) houses of the Swedish Institute of Space Physics, and two Japanese stereo cameras
have been operated for 4 weeks in the Kiruna region and despite unusual cloudy weather,
synchronous images of 557.7nm auroras for computed tomography have been taken for a few

days in late March. The analysis is now under way and preliminary results will be shown.
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Simultaneous observations of high-latitude auroras at two ground-based stations
in the dawn and dusk sectors
Hanai, T.! K.Shiokawa' M.Nishino' K.Yumoto' M.Hayashi® 1:STEL.Nagoya Univ. 2:Tokyo Univ.

Abstract

We have studied motions of high-latitude auroras using all-sky image data obtained at two ground-
based stations at Nv-Alesund, Norway (T5°MLAT) and at Cambridge Bay, Canada (78°MLAT).
Dual-site observations allow us to make a simultaneous measurement of the motions of high-latitude
auroras in the dawn and dusk sectors. From a statistical study using the image data for two winters,
we found that most of the high-latitnde auroras appear simultaneounsly in the both sectors. Several
characteristics of the motions will be shown in the presentation.
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Relations between Aurora Es and Optical Aurora at Syowa Station, Antarctica

Yoshiyuki Makita(Wakkanai Radio Observatory,Communications Research Laboratory)
Kazuo Makita(Faculty of Engineering,Takushoku University)
Kenro Nozaki(Hiraiso STRC,Communications Research Laboratory)

Ionospheric aurora sporadic-E(Es) layer is well known to correlate with visual aurora
and geomagnetic activity. Height variation of Es observed by an ionospheric radar is
compared with optical intensity of aurora by an all-sky TV camera at Syowa Station.

Es descends corresponding to individual aurora activity. Es height indicates the
energy variation of precipitating particles in the increased aurora activity while the

optical intensity indicates the particle densi

ty.
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Comparison between pre-noon and post-noon aurora

K.Makita (Takushoku Univ.), M.Ayukawa - H.Yamagishi (NIPR),
M.Nishino (Nagoya Univ.)

The characteristics of pre-noon and post-noon auroras are compared on the
basis of dayside auroral data obtained at Godhavn, Greenland and NyAlesund,
Spitzbergen. In the pre-noon sector, coronal structure aurora is frequently
observed during disturbed and also quiet period. This aurora is active and shows
poleward movement. On the other hand. bright arc is seen in the post-noon
sector. This arc also shows poleward movement and becomes strong during disturbed
condition. These different kind of auroras in the pre-noon and post-noon sector
seen to be related to different particle sources.
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A2F—0SREIZa0F - F—uFEEDLNA3LOT, AEEHHRL3FVWETRT, Z
DA — O FI3IHHTIEFHNERIETHICONBLS ABNA LD IC 30, BHrsECLE
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Decmber 27, 1994
Pre-noon corona aurora at Godhavn, Post-noon arc aurora at NyAlesund
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THE SUN ALIGNED ARCS

Takahiro Obara (Inst. of Space & Astronautical Science)

Many specific and statistical studies including theories have been carried out on
the sun-aligned arcs, but the following issues still remain unanswered;

1) The sun aligned arc is extended, but how extended, are there breaks in it,
what is the coherence of the dynamics over its length?

2) Is the arc "anchored" near noon and midnight while the middle portion drifts
dawn/dusk in response to IMF?

3) Is the arc electrodynamics readily mapped up to high latitude from the
ionosphere? Is the source region "local” in any way?

4) When the multiple structure occurs in this local or along whole system?

5) What is the realistic configuration of the magnetosphere which leads to the
sun aligned arcs in the polar cap region?

A key aspect of the sun aligned work is the monitoring of the electrodynamical
processes including electric field, currents (precipitation), and conductivities. A
necessity of the studies involving multiple instruments (satellite and ground based)
and theory & observations comparisons is strongly recognized nowadays. In the
talk, we will explain (review) the unanswered issues listed above and propose the
scenario to clarify by using the multiple instruments including the theory and
simulations. A key point of the observation is to implement highly sensitive ASC
(All Sky Camera) installation at high latitude (eg. Resolute Bay, Ny-Alesund,
Nord and Qaanaaq as well as the polar cap region in the Antarctica).

SatelliteS akebono, DMSP, GEOTAIL ..... )

*In-situ observation (FAC,E-field,Particle)
*Multi-spacecraft observations

TheorY(including simulation) GI‘Ollnd baSGd tOOlS

*M-I coupling (ASC, Raders(HF,IS...),Digisonde, FPI,GPS....)
*Time development *Global structure
*¥Multiple structure *Electrodynamics

*Time development
*Response to the IMF change....
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Observations of high-latitude thermospheric neutral winds
by the Fabry-Perot Doppler Imaging System

M. Kubotal, H. Fukunisi ' , and S. Okano *
1:Department of Astrophysics and Geophysics, Tohoku University
2:National Institute of Poler Research

A Fabry-Perot Doppler Imaging System(FPDIS) has been developed to obtain two-dimensional
distributions of thermospheric winds and temperatures from mesurements of the Doppler shift and
width of aurora emission lines of OI5S57.7nm and OI630.0nm over a wide field of view (165" ). The
FPDIS observations have been carried out at Syowa Station, Antarctica for 56 nights covering various
auroral activity conditions in 1994, We show the changes of thermospheric wind vectors during auroral
substorm events.
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Dbservations of the Dynamics of Methosphere with Fabry-Perot Interferometer

M. Ishii, H. Mori, E. Sagawa, Y. Murayama, I. Iwamoto. S. Watari (CRL),
S. Okano (NIPR)

We are developing an all sky and a scanning Fabry-Perot interferometers for
observing dynamics of thermosphere in the polar region. Our instruments have
three superior points for air-glow observations: (1) Each instrument can obtain
interference fringes at two different wave-lengths with a dicroic mirror,

(2) they can observe very weak air glows with a photon counting imager, and

(3) we can estimate the vertical winds in addition to 2-dimensional atmospheric
motions from simultaneous observations with an all-sky and a scanning Fabry-
Perot interferometers. We observed air glow at the Zao observatory of Tohoku
University and at the Shigaraki observatory of Kyoto University. In future, we w
ould like to have a simultaneous observation with IS-radar and to compare our re

sults of the dynamics of methosphere with there results.
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INFLUENCES OF SOLAR-TERRESTRIAL EVENTS ON
ATMOSPHERIC ENVIRONMENT OVER SYOWA,
ANTARCTICA

Takashi Watanabe
Department of Environmental Sciences
Ibaraki University, Mito 310

Radiosonde observations at Syowa Station, Antarctica (69°S, 40°E), are analyzed to find the stratospheric
and tropospheric influence of solar-terrestrial phenomena in 1967-1993. Although the level of statistical
significance is not high enough to cxtract definite conclusions from the present provisional analysis, we have
seen several interesting points.

(1) Considerable changes of tropospheric and stratospheric temperatures are seen for proton flares and
solar proton events. Only very small changes are obtained for Forbush decreases of galactic cosmic rays
and geomagnetic activitics, The solar proton events are suggested to be the most important solar-terrestrial
phenomena which can affect stratospheric and tropospheric conditions because the most significant, although
still low, correlation is obtained for these events.

(2) Warming of the lower stratosphere and cooling of the troposphere were observed in association with
solar proton events in many cases.

(3) The most significant correlation between solar proton events and stratospheric/tropospheric temper-
ature changes was obtained during the East QBO phase (<0). A weak dependence on the SOI phase is
also suggested. According to Kanzawa and Kawaguchi (1990), both the total ozone and the stratospheric
temperature increased during the East QBO phase. It is suggested from their study that the amplitudes of
responses to solar proton events are different for the different QBO phases.

(4) Tt is unlikely that the influence of solar protons in the stratosphere, or the stratospheric ozone layer,
produced the tropospheric temperature change. It is also unlikely that solar protons directly affect the
tropospheric atimosphere, because the ion production rate of solar protons in the troposphere is very low as
compared with that in the stratesphere. We need a mechanism to produce a tropospheric temperature change
triggered by stratospheric disturbance associated with incidence of solar protons. Although the mechanism
remains unclear in this stage, atmospheric ionization by solar protons will trigger of subsequent atmospheric
processes in the stratosphere and the troposphere. Direct measurements of atmospheric characteristics in
the stratosphere and the troposphere during solar proton events will be important to find the "missing link”
between solar proton events and associated temperature changes in the low-level atmosphere.

Kanzawa, H., and S. Kawaguchi (1990): Large stratospheric sudden warming in Antarctic late winter
and shallow ozone hole in 1988, Geopliys. Res. Lett., 17, 77-80.
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All Solid-type Laser System for a Sodium Lidar

A.Nomura, Y.Tanaka, Y.Saito and T.Kawahara (Fac., of Eng., Shinshu Univ.)
E.A.Vallar (Dept. of Phys., Univ. of Philippines)
C.Nagasawa and M.Abo (Fac. of Eng., Tokyo Metro. Univ.)

We describe preliminary experimentral results of all solid-type
laser for a sodiumlidar. Sodium D2 line of 589 nm is obtained by mixing
two laser lines of 1064 nm and 1319 nm which are generated from one YAG
laser. In this presentation, a basic study on simultaneous two

wavelength lasing is discussed.
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Simultaneous mesospheric observations of gravity waves
with a sodium lidar and the MU radar at Shigaraki (Shiga)
and with another sodium lidar at Hachioji (Tokyo)
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°T.D.Kawahara, K.Kobayashi, Y.Saito, A.Nomura (Fac. of Eng., Shinshu Univ.)
T.Nakamura, T.Tsuda (Fac. of Eng., Kyoto Univ.)
M.Abo, C.Nagasawa (Fac. of Eng., Tokyo Metropolitan Univ.)

Simultaneous mesospheric observtions of gravity waves will be performed with
a sodium lidar system and the MU radar at Shigaraki (34°51'N, 136°06'E), and another
sodium lidar system at Hachioji (35°37'N, 139°23'E) about 310km distant from Shigaraki.
The purpose of the observations is to investigate gravity wave propagation through the
three dimentional observations at two observation sites.
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MF radar observations of Antarctic mesosphere and lower
thermosphere

M. Tsutsumi, M. Ejiri, S. Okano, N. Sato, H. Yamagishi (NIPR),
IK. Igarashi (CRL) and T. Tsuda (RASC, Kyoto Univ.)

In studying the global behavior of earth’s atmosphere, it is essentially important to conduct
atmospheric observations covering wide latitudes from the equator to the poles. However, the
observations of middle and upper atmosphere have been rather concentrated in mid-latitude
regions so far. We are planning to construct MF radar observatory at Syowa base, Antarctica
(69°S, 39°E). The MF radar observations (60-100 ki) are characterized by the high time-
height resolutions of 2 min-4 km and the continuous operation throughout a day, enabling us
the observations of various atmospheric phenomena over wide frequency ranges from gravity
waves to planetary waves.
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The Thermal Ion Dynamics Experiment and Plasma Source
Instrument for POLAR

T. E. Moore, C. R. Chappell, M. O. Chandler, S. A. Fields, C. J. Pollock, and D. L. Reasoner
Marshall Space Flight Center

D. T. Young, J. L. Burch, N. Eaker, and J. H. Waite, Jr.
Southwest Research Institute

D. J. McComas, J. E. Nordholt, and M. F. Thomsen
Los Alamos National Laboratory

1. J. Berthelier
Centre de Recherches en Physique de 'Environment

R. Robson
Hughes Aircraft Co., Research Laboratories

Abstract

The Thermal Ion Dynamics Experiment (TIDE) and the Plasma Source Instrument (PSI) have
been developed in response to the requirements of the ISTP Program for three-dimensional (3D)
plasma composition measurements capable of tracking the circulation of low-energy (0-500eV)
plasma through the polar magnetosphere. This plasma is composed of penetrating magnetosheath
and escaping ionospheric components. It is in part lost to the downstream solar wind and in part
recirculated within the magnetosphere, participating in the formation of the diamagnetic hot plasma
sheet and ring current plasma populations. Significant obstacles which have previously made this
task impossible include the low density and energy of the outflowing ionospheric plasma plume
and the positive spacecraft floating potentials which exclude the lowest-energy plasma from
detection on ordinary spacecraft. Based on a unique combination of focusing electrostatic ion optics
and time of flight detection and mass analysis, TIDE provides the sensitivity (seven apertures of
0.3 cm”2 effective area each) and angular resoiution (60 x 180) required for this purpose. PSI
produces a low energy plasma locally at the POLAR spacecraft that provides the ion current
required to balance the photoelectron current, along with a low temperature electron population,
regulating the spacecraft potential slightly positive relative to the space plasma. TIDE/PSI will: (a)
measure the density and flow fields of the solar and terrestrial plasmas within the high polar cap
and magnetospheric lobes; (b) quantify the extent to which ionospheric and solar ions are
recirculated within the distant magnetotail neutral sheet or lost to the distant tail and solar wind; (c)
investigate the mass-dependent degree energization of these plasmas by measuring their
thermodynamic properties; (d) investigate the relative roles of ionosphere and solar wind as sources
of plasma to the plasma sheet and ring current.
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Atmospheric Fabry-Perot Measurements

G. Hemandez

Graduate Program in Geophysics
University of Washington
Box 351650
Seattle, WA 98195-1650

Abstract

A broad review of the knowledge acquired through remote optical
measurements of the dynamical and thermodynamical state of the
upper atmosphere will be presented. A short background on the
instrumental issues that have made the Fabry-Perot spectrometer a
most suitable device for these measurements will begin the review.
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The ionospheric response to flux transfer events

M. Pinnock and A. S. Rodger

British Antarctic Survey, Natural Environment Research Council,
Madingley Road, Cambridge, CB3 OET, U K.

Abstract

A brief review of the contribution that HF radars have made to the
study of flux transfer events (FTEs) is given. We then show the latest
results from high time resolution measurements made with the PACE
HF radar at Halley, Antarctica This dataset shows that the velocity
variations associated with the ionospheric signatures of FTEs occur
first in the vicinity of the boundary between open and closed field lines.
This region is ~100-200 km equatorward of the region to which
magnetosheath (cusp) precipitation maps to the ionosphere. We show
that the electric field associated with the FTEs has a rise time that is
very short (#0.7 s) compared with ion-neutral collision frequency at F-
region altitudes. The fall-time of the velocity is much longer than the
rise time (~3 s). The equatorward motion of features associated with
cusp precipitation starts about the time when the newly open field line
convects to the equatorward edge of that region, a few minutes after
the onset of the velocity transient at the open/closed field line boundary.
A hypothesis is put forward to explain the results involving the very
rapid outflow of magnetospheric electrons into the magnetosheath along
the most recent reconnected field lines. Several predictions are made
arising from the proposed explanation which could be tested both with
ground-based and space-based observations. The importance of using
the Antarctic HF radars, with their unique ability to use 3 radars
simultaneously viewing the cusp region, is stressed.



A Satellite Study of Dayside Auroral Conjugacy

H.B. Vo, J.S. Murphree, and D.Hearn
Department of Physics and Astronomy, University of Calgary

P.T. Newell and C.I. Meng
The Johns Hopkins University Applied Physics Laboratory

Abstract

A study of dayside auroral conjugacy has been done using the cleft/boundary
layer auroral particle boundaries observed by the DMSP-F 7 satellite in the south-
ern hemisphere and the global UV auroral images taken by the Viking spacecraft
in the northern hemisphere. The 22 events have been studied on the basis of an
internal IGRF 1985 magnetic field; it is shown that there is a displacement of up to
4° in latitude from the conjugate points with the northern aurora appearing to be
located poleward of the conjugate point. No local time dependence of the North
- South auroral location difference was seen. The use of a more realistic magnetic
field model for tracing field lines which incorporates the dipole tilt angle and Kp
index, the Tsyganenko 1987 long model plus the IGRF 1985 internal magnetic
field model, appears to organize the data better. Although with this external plus
internal model some tracings did not close in the opposite hemisphere, 70 % of
those that did indicated satisfactory conjugacy. The study shows that the degree
of auroral conjugacy is dependent upon the accuracy of the magnetic field model
used to trace to the conjugate point, especially in the dayside region where the
field lines can either go to the dayside magnetopause near the subsolar point or
sweep all the way back to the flanks of the magnetotail. Also the discrepancy in
the latitude of northern and southern aurora can be partially explained by the
displacement of the neutral sheet (source region of the aurora) by the dipole tilt
effect.
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The Cleft Ion Plasma Environment

T. E. Moore, and C. J. Pollock
Space Sciences Laboratory, NASA Marshall Space Flight Center

M. F. Adrian
Department of Physics, The University of Alabama in Huntsville

Abstract

The Scanning Thermal Ion Composition Spectrometer (STICS) provided
low energy (0.3-50 eV) ion plasma composition and 3D differential velocity
distribution measurements for the Sounding of the Cleft Ion Fountain
Energization Region mission (SCIFER). SCIFER was launched in the local
prenoon sector, to an apogee of some 1450 km over auroral forms thought to
be associated with the dayside cleft region. Upleg measurements documented
the F region ionosphere over which the payload flew, showing that the sub-
cleft topside had a rapid density fall-off with altitude, and that the payload
floating potential quickly changed from typical ionospheric negative values of
about a volt, to zero or positive values. This is corroborated by the thermal
electron observations, which indicate a positive floating potential as high as 42
V during the upleg. The result was a loss of response to the thermal ion plasma
by the time the payload passed through ~900 km. As the payload moved
poleward and approached apogee, the plasma environment increased abruptly
in density, as judged by an increase in the count rates of low energy ions. This
is again corroborated by the thermal electron observations, which indicated a
reduction of the payload potential to ~0 V. The plasma density boundary was
coincident with passage into the cleft region of the dayside auroral oval, as
judged from the disappearance of magnetospheric hot plasma electrons and
ions. We interpret the region of enhanced plasma density as the region of
plasma upwelling associated with the cleft ion fountain. A preliminary
description of the observed cleft ion fountain plasma is given.



Upper mesosphere dynamical behavior near
South Pole

G. Hernandez

Graduate Program in Geophysics
University of Washington
Box 351650
Seattle, WA 98195-1650

Abstract

Recent optical ground-based Doppler measurements of the natural
radiations of the night sky reveal the behavior of the winds and
temperatures of the neutral atmosphere at mesospheric heights. From
Amundsen-Scott Station, at the Earth's rotational pole, the
observations show that the atmosphere oscillations have restricted
zonal wavenumber character at very-high latitudes. This has been
interpreted as the natural response of the atmosphere to the boundary
conditions at the rotational pole(s). Experimentally, mostly
planetary-scale waves have to date been observed during the austral

winter.
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Characteristics of the Diffuse Ion Precipitation
During the Northward IMF
as Compared to the Cusp lon Precipitation
*K.Asai, K.Maezawa(Nagoya Univ.),
N.Kaya(Kobe Univ.) and T.Mukai(ISAS)

Diffuse ion precipitation observed along the polar cap boundary (72° ~82° invariant
latitude) is analyzed with the LEP data from the Akebono satellite. It is found that this
precipitation predominantly occurs during the northward IMF. We also discuss the
possible distinction between this precipitation and the cusp precipitation based on the

correlation analysis using the solar wind data.
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Observation results obtained with the Electric Field Detector (EFD)
aboard Andoya S-520-21 (J-ARC1) rocket

A.Kadokura, M.Ejiri (NIPR), K.Tsuruda, H.Hayakawa (ISAS), T.Okada (Toyama Pref. Univ.), J-ARC1 team

We will present the observation resulis oblained with the electric field detector aboard $-520-21 rocket which was launched at
Andoya Rocket Range on December 1, 1994, Though the rocket attitude was abnormal, DC clectric field could be derived with
some confidence at interval of half of the precession period (18.18 sec). While the rocket footpoint crossed a southwest-ward
drifting arc, the electric field amplitude was about 30 mV/m, and the direction changed from eastward 1o southward. ExB drifi
direction estimated from this electric field measurement was opposite to the drifting direction of the auroral structure.
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ABHE, RIFEFH30OmV. mEREDD, {IHAIZ60ENS 15 0FEANENEINITEL LTS, K2,
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Data Search System using 'KANSEI' words for Aurora Image Files of DMSP Satellite

Yoshisuke Kurozumi Sawako Maeda
Kyoto Sangyo Univ. Kyoto Univ. of Art and Design

Hiroshi Miyaoka Akira Kadokura Akira Yukimatsu
National Institute of Polar Research

Image Database Systems usually have some keywords selected by human decision.  To develope methods to
recognize shapes, colors, contents, and 'KANSEI' words from a image file is a new interesting issue. We try to
classify and search the aurora image files of DMSP satellites by using image processing and a coordinate
conversion method. At first, a index file including some image informations is made, then an image data is

selected with the index file and the conversion of 'KANSEI' words.
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The Feature of Electron Temperature
in High Latitude Plasmasphere Using Akebono Satellite

°T.Moril, T. Abe2, K-1. Oyama3, N, Balan3, Y. Choi, I.Kutiev, T. Ogawa
1.Tokyo Univ. 2.Aoyama Gakuin Univ. 3.1SAS 4.Korean Aerospace Institute of Technorogy

5.Burugarian Geophysical Institute

The Akebono satellite has been observing the electron temperature (Te) of the
Earth’s ionosphere-plasmasphere system since February 1989. Analysis of the high
latitude Te reveals the existence of a Te peak centered at 2000 km altitude and 60
invariant latitude during early morning hours, see Figure 1. Detailed morphology of
this feature will be presented and its importance will be discussed.

BEHEORMELZ2 2L %x, 79 ATEOBEBB~DEBLEZ D LTI ATEOMME
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Fig2: Examples of trough Te at MLT4-6
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Thermal lon from Solar Wind Measured by EXOS-D in Polar Cap
Shigeaki Watanabe,Eiich Sagawa,Iwao Iwamoto,( Commu. Res. Lab )

Brian A. Whalen ( U. Victoria ), Andrew W. Yau ( U. Calgary)
Toshifumi Mukai , Hajime Hayakawa ( Insti. of Space and Astro. Sci. )

Precipitating thermal ( E <25 eV) He' ions are normally near or below the detection threshold of the
SMS on the Akebonospacecraft. The IMF direction controls the degree to which the solar wind alpha

particles penetrate into the magnetosphere . It is also shown that thermal He™ " ion precipitation appears

over a much wider region than keV ions and at times covers a substantial fraction of the polar cap.

Many large flux associate with cusp and convection reversal area.

HUER BESUEN TR Th W 203 6, KRN TIXEERKS TH D Het iR
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B RS O oW Iz B L TE < BllEh s, FRITEWIHe T BTt O SR i~ T
< ENBkZ R LIZbOTH D, BIURFO - -RFHRIN TR 22 IMF B2 5 &2 78 LTz,

He'* MLT - INLAT
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IMF Bz - EXOS-D/SMS
THRAV
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Peak location of flux during IMF Bz <0
®  Peak location of flux < 100 counts/second

Peak location of flux during variable IMF Bz

o Peak location of Mux during IMF Bz >0
o
X Location of convection reversal along EXOS-D pass
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Characteristics of Cusp VLF Hiss

T. Ondoh (Space Environment Laboratory, Tokorozawa)

Cusp VLF emissions obsarved in the topside ionosphere show fine and ircegular time or
spatial variations in six frequency narrow-baud intensity data processed from 1S[S VLF ele
ctric field data (50 Hz ~ 30 kiz). Region of the cusp VLF emissions is clearly
discriminated from the usual auroral(or polar) hiss region, Frequency-time spectra of
the cusp VLF emissions are vary irresular in frequency and time (or space), while those of
the unusual aurcoral hiss appearing in broad-band at frequencies above about | kHz are
stable in frequency and tiwe (or space),

Statistical distribulions of the occurrence rate for the cusp VLF emissions in geomagnetic
invariant latitude and local time are obtained from the 1812 VLF data received at Syowa
station, Antarctica between June, 1976 and August, 1978,

The cusp VLF emission occurs mainly betweer: invariant latitudes of 74 and 84 degrees and
between geomagnetic local times of 9 and 15 lours. The occurrence rate of the cusp VILF
emission peaks at invariant !atiludes from 76 to 78 degrees, and at geomagnetic local times
from 12 to 13 hours. At cusp latitude ground stations, multiple short bursts of
irregular VLF emissions similar to the cusp VLF emissions observed hy ISTS satellites were
observed in association with a dayside overhead aurora and geomagnetic pulsations with
period of 10 ~ 100 secumds (Rgeland et al,.1987). The cusp VIF emission seems to be
the electrostatic whistler mode Cherenkov radiation generated by precipitating electrons
from the solar wind plasma throngh the dayside magnetospheric cusp region. Cosequent ly,
the irregular f-t spectra ofthe cusp VLF emissions reflect irregular eleclron precipita-

tions in Lime, space and enerpgy.
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Strength and Propagation Characteristics of Plasmaspheric Hiss
Observed by Akebono Satellite

°K. Matsuura!, T. Matsuo', [. Kimura!
! Kyoto Univ.

An interesting enhancement of plasmaspheric hiss strength is found around the geomagnetic equatorial
region as is clearly shown in Fig. 1. The latitudinal variation of wave normal direction analyzed by Means
and WDF methods are also shown in Fig. 2. It is found that the wave normal angle of the enhanced Liss is
small at low latitudes and increases with increasing latitude.
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Fig. 1: A f-t diagram of plasmaspheric hiss (around
1kHz) observed by MCA on March 9, 1992.
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Fig. 2 : Latitudinal variatious of wave normal direction
for plasmaspheric hiss observed on March 9, 1992,



A Statistical Study on the
Subauroral Broadband Electrons
During Storm-time Substorms

SHIOKAWA, K.
STE Lab., Nagoya Univ., Toyokawa 442, Japan

Electrons that have intense broadband spectra are found to precip-
itate in the subauroral latitudes associated with substorms during the
main phase of geomagnetic storms. We found 12 events of the subau-
roral broadband electrons, using particle data from the DMSP-F8, -F9,
and -F10 satellites during 23 storms for 1989-1992. Energy flux of the
electrons exceeds 1.0 x 10" (eV em =25~ 1sr=1). Electron fluxes drastically
enhance after the substorm onset for all the measured energies from 32
eV to 30 keV at magnetic latitudes less than 60°. Duration time of the
intense electron precipitation is less than 1 hour. These characteristics
are fairly different from those seen in the Central Plasma Sheet (CPS)
region. A new region of electron energization is suggested in the inner
magnetosphere.

DMSP-F10  1992/5 /10

electron (eV)
;ul
log(eflux)
(eV/em2/s/sr/eV)

electron eflux
(eV/cm2/s/sr)

0 Pl I N " i

ur  12:7 :30 12:9 :0 12: 16 30 12:12: 0 12:13:30 12:15:0 12: 16: 30 12:18:0 12:19: 30
MLAT -80.7 782 743 696 -£4.7 -59.6 -54 493 442
GLAT  -70.6 -65.6 -60.6 -55.4 -50.2 -44.9 -39.5 -34.3 -29.0
GLON 1540 147.5 143.0 139.7 137.0 FELE ] 132.9 131.3 129.7
MLT 1.41 2365 22.60 12.00 21.61 21.35 2118 21.02 20.88

Figure 1.  An example of the subauroral broadband electrons observed
by the DMSP-F10 satellite during a storm-time substorm on May 10,
1992. The flux of the precipitating electrons drastically enhance at mag-
netic latitudes of 51°—60° (1215:00 — 1217:30 UT). The satellite locations
are shown in the bottom of these figures, where MLAT, GLAT, GLON,
and MLT are magnetic latitude, geographic latitude and longitude, and
magnetic local time, respectively.
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Possible Evidence of Ballooning-Mirror Instability Inferred from PPB X-rays
and VLF, ULF, CNA Sea-Level Observations at Syowa Station and Iceland

OY Hirasima!, H.Shimobayashi!, H.Yamagishi2, H.Murakami!, H Suzuki!, A.Yamada!,
T.Yamagami3.M Namiki3, M.Kodama? (1 Rikkyo Univ, 2 NIPR, 3 ISAS, 4 RIKEN)

The PPB No.6 observed quasi-periodic pulsations of X-rays (E=30 ~ 120 keV) at the dayside
time on January 5, 1993, near Syowa Station. These X-ray pulsations include two different
periods of ~150 sec and ~290 sec. Each of them is found to be correlated with Pc4 and Pc5
ULF-D pulsations at Syowa Station and Tjomnes, Iceland. Tjérnes VLF (2 kHz) pulsations are
well correlated with X-ray pulsations. VLF- and ULF-associated X-ray pulsations, or,
precipitating energetic electrons in the vicinity of the L=6 shell are consistent with the wave-
particle interaction induced by the so-called ballooning-mirror interaction in the dayside.
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Polar Patrol Balloon(PPB#6) Observation of Cosmic-ray Particels in Antarctica
S.Kunimoto. Y.Katavose. S.Murakami, M.Nakagawa, T.Takahashi(0Osaka City Univ),
J.Nishimura(Kanagawa Univ), S.Ohta, M.Namiki, T.Yamagami(ISAS). M.Ejiri, N.Sato(NIPR).

Y. Tonegawa(Tokai Univ). M.Yamauchi(Mivazaki Univ), M.Kodama. T.Kohno. [. YamagiwaCIPVR),
K. Morimoto. 0.Murakami., H.Suzuki, Y.Hirashima(Rikkyo Univ)

Abstract

The Polar Patrol Balloon Experiment has sucessfully carried out Lhe observations of
the cosmic rays with three balloon-borne detectors of PPBZB. PPBz6 was launched from
Syowa Station, Antarctica by the 34th JARE ( Japanese Antarctic Research Expedition ) on
5th Jan 1993. The balloon moved westward by 1.5 circumpolar rounds over Antarctica.
covering 6 - 13 g/cm® atmosoheric depth and 63°S-70"S geographic latitude. The long
duration flightof PPB%6 over 20 days became possible using auto ballast control system
and the total of 584 hours of observations was obtained. The spectra for cosmic-ray
proton and helium were obtained at various invariant latitudes including the cusp region
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Syowa Station HF Radar - Installation and Initial Results -

Hisao Yamagishi, Akira Yukimatu, Natsuo Sato and
Upper Atmosphere Physics Research Group (NIPR)

Upper Atmosphere Physics Observation Group
(The 36th Japanese Antarctic Research Expedition)

Abstract

An HF radar was installed at antarctic Syowa Station in February 1995, This radar forms a part of Super DARN,
international HF radar observation network, and designed under the common specifications of the Super DARN
radars, Another radar looking castward of Syowa is under preparation and will be deployed at Syowa in February
1997. These two radars cover a wide magnetic localtime range of 7 hours. These radars also form geomagnetically
conjugate pair with northern hemisphere HF radars and

can be used for the study of the conjugacy of plasma convection in the both hemispheres.

Al the beginning of the initial operation, Syowa radar suffers several troubles such as irregular oscillations in
power amplifiers and noise leakage from the synthesizer to the receiver unit. The radar control program sometimes
hang up when the radar was operated under special observation mode. This seemed to be due to an older version of
operating system used in  Syowa radar. These troubles, however, were resolved by great efforts of the expedition
members, and the radar has been operated rather stably from middle of September according to the operation mode
sceduling of the Super DARN.
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LR BF A pl DRI I - TAR P ERICIR T 5 &, Goose Bayl—# — (APL, %) , Stokkseyril —#—

(CNES, {L) , CutrassL— ¥ — (Lcicester X, #) O MMM X Hle v, BB 5 X< iR ¥
BRIEFM & ILRHIZ b > T A5 Z 2 Rl 5.

WEAFIEHS | L— & ARAE 2 )], BORIEPRIGIE # A B30 —T7 I TORERE, RHERHLT
BFR~D A ZXORNED 7 TURFEE LN, MYBEROEMICHE 2GRS hIcLy, “hbo
R En, 7HICIXEE R ERESRITAS L9l o0z. 8 AMbSuper DARN I EICIS <
[AERE— FIz X A E hiz, BERAEH CiiL—4—H#~7 o 75 AD0SH A VersionTih - 7=
ZLIEBET A0 YT AOWHERLENSR D, #HMFEEH G, SHEELY, LECES
HHAMANRE, RGZRT—FPZESATHWSD. BT —40—ixy=)—Ta v F&{ES7H, A
THURE T — Z AR TN B, 7= WO Thh, i b—~f L— ¥ —db ek
L= -0zl —Fo v Lokl bithbh T,
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Syowa SuperDARN HF Radar Operation,
Data Processing and Analysis System, and
Initial Results on its Observation

A. Sessai Yukimatu, H. Yamagishi, N. Sato (NIPR), HF Radar Research Group in Japan,
M. Pinnock (BAS)

An HF radar observation started at Syowa Station this year, which forms a part of
SuperDARN (Super Dual Auroral Radar Network). This system is designed to obtain global
convection patterns in a whole polar cap region at a high time resolution as snapshots. We show our
operation, data processing and analysis system to he contributed to collaborative studies with other
observations such as satellites and ground measurements. We also present our initial results on its
observation obtained by Syowa radar, and try to compare the data with Halley Bay radar data to
obtain 2-D plasma velocity fields.

SuperDARNIZ X 2 HF L — & — [ 3t [ ASAAE 00 (SR B & A6 L 720 BIES T,
RS . RO, BHEBL — - 250 -HB0 2[R0V — ¥ — HAMER A L.
W48 I% % SuperDARN L — ¥ — {8 TR ) R FRITEL L ED TR TV S,

HELV—¥y—iibioBflEFEob ) 0o L —F—LitEl T EIC LT,
BEBMBO 75 X< F1)7F2RIEAY bV #EIEHIIC b > TEHVWEEES#ERE TR
Wh, OB V—F— 2 bERET A LI LD, WEEEko 7T X</ 5 —
VR, BARNAZAF Y TVay b TCHRABIENTEZLDEMFINTVE, ThIZL -
T, EBICKBEMBEN TR S W2 ERE, T CALHERN L LEN%ENS <
DF =7 EHCTRD THRALTHWOLBEREZ E EORICRE D 0Hh, FFiC, BREHZER
PHAB ORI L 220 10, BERE RSB oI BEN LB - TS R
SIEEL, chd b MEEREZ T, LR EAHCEREZMVICHLT, K&
BREEIBLILDEELLND, o TS OSuperDARNT — % Lo A T, Hi -
W, 7, MoV —F—F %S0 F—5 LBANLEFT LTI CLIBODTEETH S &
ZizohTwi,

AR ORFETIE, T, ZDOSupetDARNOHFL — ¥ —Bfic L B2 /0 — )V HOH
Wity b7—2@llz0gICT 2L —F—ofil#) - PV 7 by =27 ORBIZOWTH
T b T2, TRHEOHFLV=F— 12X VPG 35 KEOBIN T — 7 2 NBEFITT 5
BOYV T LY TREOBBIZOVWTHHMANT 5. 7. SuperDARNL — ¥ —D—H % #
S BAFEMHF L — ¥ —Bllo LB, EiEovy 77k b, YRA7 508,
E AT IS O ICEM AN T 2220802175 KiZ, BHIEBHFL — ¥ — 12
LoTHDTHLNLFT— 5 D5, Bib, L—F—TLbzx b7 a3—DiEESYE.
AR, ARS P VIEOEYE, —RASHEONRE T Xt n Ry VO %
AL, B2, ThOLDHEROZYUMEFAZ B, WML — 57— 28T,
Halley BayV — ¥ — 7 — % L OB A A4 %,
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What can we do with HI'-radar --- from the aspect of magnetospheric dynamics and mapping
Nozomu Nishitani (Solar-Terrestrial Environment Laboratory, Nagoya University)

Possible subjects of the studies with the HF-radar is presented. I will focus on the mapping between the

ionosphere and the magnetospheric equator.

HF U — % — gt TRE L D B2 A L 2. F¥RO Halley Bay, RUILEROBHS[THS
hbF—RtdhbehTF—2_—2AR, Fo—ALLEEE BEXEXAFI7A0MRCEL>TRKER
FHEF-o-TVWD, SARHFUV—X—%FRAL TED L) RHRNTEEINCO2VWTHERD,

—FMF TR LBbhADE, MEABEX S FI 2D EY S TCHS, HFV—¥—TREZKE
DOFY 7 A2 —VRREEE, RUBIEORY FAERERTSETERVWENKERLLDTH S,
DT — R B E > BRI LD convection pattern O HLERFZEP, BHEE-REEGEORBRAUO 7
— RO LY, REZEYT A=A E>TOBERBOFOERD, BEBMOY TR b—AlC
& % configuration @ﬁf{t}i FUOEHBORS F OMEECH T SEANRBEOCED DD EFE N D,

1 1% Greenwald et al. (198112 &k 5, STARE radar * ##1EBLE# 2 GEOS 2 T fz Pe-b kB D 4HB
FRAR I & SR WD - T B O footpoint (BRD DE4) &, BEBE TN L DEHH LD footpoint AME T
%, ZOFNCE L TIER SR BB D footpoint & EFILFHHEIW L 5 footpoint MFTh D L3R
MTTVEHR, BHEMN T, HMETHALE2A—059—Cr GOE SORBEBHO BRI, S b
FBOERATTVS (H2) . ZOThRAHHSARBIOGHNBBERRONBCLIBRATEIN, £
DMOTEHE L BT D b i, RILOR% # - RHFRIT AT AR TS 2. T ORZHRR GOES F0
L WUERTE RO BTS VI ORIk ik AR T AW BEO 7 — X R AT ST L L > THIflEE 2 D,

: x N

oo TG0I07  0246:00 UT
Fig. 1 Two-dimensional plot of the peak cross  Fig.2. Example of comparison of the ground surge

correlations coefficient between GEOS 2 and activity and corresponding geosynchro-nous
STARE data (after Greenwald et al., 1981) magnetic field activity.
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Medium—Scale TIDs Observed with the Syowa Station HF Radar

°T. Ogawa*, H. Yamagishif, A. Yukimatsuf, N. Satof, Y. Kato*, K. Ohtaka}, and HFF Radar Team
(*STE Lab., Nagoya Univ.,  NIPR, {1 CRL)

Abstract. A case study ol medium-scale traveling ionospheric disturbances (MSTIDs)
is presented using preliminary data obtained with a new HF radar installed at Syowa
Station on February 1995. The echo regions associated with MSTIDs existed apparently
at ranges between 600 and 1100 ki to the geomagnetic south. The radar echo power and
Doppler velocity were modulated with periods of 20-30 min. The echo region caused by
one MSTID passage moved foward south with velocities of 300-400 m/s.

PO KR OF L — ¥ — Tl x i
L O W T R EL (Medium-Seale TIDs:
MSTIDS) IZDWW T —R * A ¥ 74 — %47, ¥k
F4 BLURBROKRBHRIT~D RN D 21572,

19954E7 A 14 izt ohle 7— 7 O % Pig.
iR, B, @EmEIML /- E— LA (Nol5) T
BohicBMAND Ky 75—l gD - B
ZldpRahT 3, MSTIDs £ b3 za—
A30300-1000 UT IcBHA TS, ZOM. Fv 7
F—#EEE 2030 2ORWTERAENhTE D, »
DERBURDEN & & b iCE S (A R
300-400 m/s THEBL T 3, T a-=A8lhiz L
Y213 600-1100 km TH B, TID = 3=
BHiTid, L—F =3 wEE R T O RS, bk
(FtRARE) IZXk2%AME. 2SICERBTO
FHAERTU—Y—IIE-TL A2 DM ETH

1995], Lidi-T, SO TIDs 2. 2O FinE
#9150 km &9 5 &, WA OBRH 260-
510 km O FEIZHFEFE LI EDHERTE B (%
BRcid, OO E2sE L X o
9% MSTIDs % HF L—4% =21 L12),
NNSS R E—a ViR WEIc L b, 18
FEHs B2t & Uro W A TIDs o 1B
FEEICEE L (RN SR T B [Ogawa et al., 1987],
HF b —%"—_ NNSS #ii/it, ¥l %4440
HA5I&ICED, CORMOWEN -BiET S =
EDMFTE B,
(&% 3]

Bristow, W. A. and R. A. Greenwald, J. Geophys.
Res.. 100, 3639, 1995.

Ogawa, T. et al., J. Geomag. Geoelectr., 39, 709,
1987.

Samson, J. C.

ot al., J. Geophys. Res., 95, 7693,

4 [Samson et al.. 1990 : Bristow and Greenwald, 1090,
r' -
— 3000 Doppler Velocity e 4o
60 e » 11.
7 | o
~ — *
— —2000 LS. i
p 40 TR T @
% N g B
3 _ e PN R ¥ by Dot - : g )
. MR e
kN, 'N,q':‘ : PELIT, i ! ‘-r - b " ARz o
S iy f.hs..#%.‘! ai%wﬁﬂ_r_?u: J] £ Tl ; » i
0 S UT (hour) '0 15

Fig. 1. Doppler velocity map in range-time space observed on July 14, 1995.
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Preliminary results of 50 MHz scanning-beam VHF auroral radar at Syowa Station

°K. Igarashi, K. Ohtaka, Y. Inamori, and M. Kunitake
Communications Research Laboratory, Koganei-shi, Tokyo 184 Japan

A new 50 MHz scanning-beam VHF auroral radar was installed at Syowa
Station by the 36th wintering members in February, 1995. We present
preliminary results of this VHF radar. We are testing and checking this
radar system function now. Figure 1 shows an example of quick look
display of VHF backscattered echoes from the E-region irregularities.

A double pulse observation mode is used in this observation. The echoes
appear to the direction of geomagnetic south and along the area
satisfied the requirements of the aspect sensitivity. We can make a
comparison among this VHF radar, the HF radar, satellites and so on.

Reference

Igarashi, K., K. Ohtaka, M. Kunitake, T. Tanaka, and T. Ogawa,
Development of scanning-beam VHF auroral radar system (Extended abstract),
Proc. NIPR Symp. Upper Atmos. Phys., 8§, 65-69, 1995.

DOUBLE PULS MODE 95/08/07 06:14:31 95/08/10 0
DISK SIZE = 228 Mb
STORED DATA AREA = 17.3933Mb ( POWER )
PWA OK 176 R N T TTTTT]
1868 11111
155
- > 145
© £ 135
. 40 & 125
2 30 ~ 116
2 20 £ 106
e 10 s 95
3 0 S 85
= 76
1000 _ 65
» s 55
E 500 = 45
- 35
i 25
g =500 15 11
~-1000 120 1895 270 345 420 496 570

Slant Range (km)

Figure 1 A quick look display of 50 Mlz scanning-beam VHF auroral
radar echoe intensity
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Probe Experiment of Polar lonospheric Disturbance by 30MHz Radio Wave Transmission

M. Nishino! N. Gorokhov? H. Yamagishi3® H. Ota! and Y. Tanaka?
1:STEL Nagoya U. 2:PGI Russia 3:NIPR 4:Yamaguchi U.

We carried out probe experiment:transmission of 30MHz radio waves from Murmansk, Russia
and their reception by the imaging riometers at Ny-Alesund, Svalbard and Tjornes, lceland.
The experimental period was 28 March to 29 April, 1994. The purpose of the experiment is
to study wave-particle interaction in the ionospheric disturbances of the polar region.

A-oSREBCGERBERIEILYZY, ARFTRERIEREANTRINZATHRENHE D
CEREERETCLELEER TS, LAL, —ATR., ARHEEEAT - SRTFBT EOREF
ATHBEhIBROTEMLD . ‘_(DIEQJ HTHEFRAYRIET S -HDC30MHz 0B %

REL.AA—TV VTV AA-RTRETIERET -k, KRAELHRO—-MEUTCRT, £
BMIE199443A29H~4A29ATH 3, \ 'y
%ME E RY7 « ALIVAY WL;r%“fﬁH
A B 29. 943MH z ;",‘;»I_\.?',/Q\?q.'f. “"‘k\
) 20kW NS A T {
SEREEM 2 05R (10h-12h R 0°20h-22h UT) | \ AN QY /;:
SHE—F 1HMON, 1HMOFF /(,g\xxx\ ./
PUPF ayRYFF4HN P “-‘m;’ 7 NG
(8 : 1) =—AARAY - ZAAAL e }/ ;(j {7}7
2) FalikA - FAATYF /’ 7
BE#%¥  B8O0MHz+100kHz ix / \X
AA=S VT VAA=4

EREAOLBRUEMRBOFEER 1 CRT, J-\Jb“?./zb (MRS) —=—ANLAY (NAL)
RiBIEH@mEAELAEOER, LAYy AI—Fa xR (TJ0) RBIEHBEEEHHOERIKC
%, I2@Fa X ALK 23 0MH zEE (Fr—T7ES) MHEEL LK L FREHNTEH
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An improvement of spline-function method in ionospheric tomography
" A.Nakazaki and T.Okuzawa (Denki-tsushin University)

Spline-Tunction method, abbreviated to SFM, is thought to be a promising method of non-iterative type for
ionospheric computer tomography. As yet, however, SFM doesn’t have reconstructed any complete ionospheric
images. We have recently succeeded in obtaining an ionospheric image by means of a very simple filter which
suppresses the amplification of observational and /or digitizing noise in the course of solving normal equations.

ALHBED S REE XN 2R OEREHICH - 228 T (TEC) 2#lEL, B/ 77 1(CT) 0F
A - THETAD 2AGEBTHEAIREBET ST VT L4 L LTHRA S SFM(Spline-Function
Method) t, FFREED —2 & LTHELHETH S (1] T OKFEOFMIE, KMl & SHHMDOIRE D ZFA
PN AR BAL FRARRN, 2754 VMKOB LI ORIEIC L > THRASNEZ LIEH D,
IR IR BRI O M & B IR S, BEER CT ORI EMGIRT IcBWTHHERERLN
BT ThHot, SNFTHHEREBGLICRES LD o7 (1o

LoAT, FRHEALR (B FORMARBAMALBANS VU VORICHRTE S, ZOREAE
DYPA DS (b L BTOMIBLTZRITOT, 5204 ETHETOME T2 TFERE
WA LHMETEL, 20T, —EULOKEX XORAMOMEEE MO T 4V ) YT PRI > THRE
TEXTHTF OIS IH LT L ) Bl 50l (R 7 5 4 YRBC#H» 588) P ROLNHBTTH 5 [2).

AT, M1 OBESE T VEFET LY Iab—Ya VICLRORERBLCAL, 25, Blllsh
BAE TEC I B EMEEL LTFOABRE2HNLTH S, 2 KEOBEARRER T, COHRE
BAHEh, TR CTHAORTEEMTICBWTOEAED 7 1 vs ) Y 78ECL D, HEBEOHAE
BRBHENTELI LD DDA, 5HOBEL LT, Bl 74V 2 ROLHELHLT HLEDD 5,

slactron demaity 1E11/m"3

Fig.1 Electron density profile used as an original
model in the present simulation study

Fig.2 An example of reconstructed image

&% 3wk

[1]Okuzawa,T.,H. Taguchi,T. Shibata,and S.Itoh, JGG(in press).
(2] B FIK B, WA fde 35, WML 20ME ) 7, 4 — A1E,1992
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Study on Plasma Electromagnetic Environment
via SFU observation

Masaki OKADA! Yuzou WATANABE% Susumu SASAKIE,
Shinobu MATSUOKA? and Masaki EJIRI!
1: NIPR 2: ISAS 3: USEF

SFU (Space Flyer Unit) has successfuly launched in March 1995 and has
been observing various spacecraft environment. SFU has capability of ob-
serving plasma density in the vicinity of the spacecraft body with PIP
(Impedance Probe). Plasma density observation is expected to indicate
slight enhancement in ram density ralative to that in the wake. Although
many theoretical works and computer simulation studies have been done on
the spacecraft plasma environment, this is the first experiment which we can
compare our experimental data with these theoretical and computational
studies. In our presentation, we will show a couple of preliminary results
from the SFU observation and will compare the results with the foregoing
theoretical works and the computer simulation studies.

SFU IX 1995 4F 3 AIC4TH EiFbh | BfEE To & Z ARMKREE D 3
ZIEIZRE T TV D, SFU 3R ELOBREHBZTT2 S7zoic, AREFER
JOHRBRONG T, A %ZFIH LT Ram 13 X O Wake fil> 7 5 X<
BEFBEOBNAEIT 2 5T LN TE S, HRKFIZIX SFU A1 HDONET
B D WIEFRAREN DT 7 MR LD T FA=EBED EANTH X
NTWDE L EHIT, MR B S OHEF (Wake) & Bt 5 5 OB HBLHI
EN5bDEBbbhd, ARETIE, SFU I X BBHT— &7 ORI
RER, TRNETITRDRTELFEH 7 I A~ LMK L OMBEERICB
3% BT 8 2 VIR AL O 7 T A~ BHBREEOBTLIC R T A R E
BRAER & 2RI L . & VRERIGEWEREREOE T /MEEZITR STET
HD,
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Computer Simulation of High Energy Particles in the Magnetosphere

with Coulomb Collision Effect
OY Ebihara (Tokai Univ.), H.Miyaoka (NIPR), F.Tohyama (Tokai Univ.), M.Ejiri (NIPR)

We have examined the motion of high energy charged particles in the inner magnetosphere, associated with
storm / substorm disturbances, the charge exchange loss being introduced. To introduce Coulomb collision
loss with the cold and/or high density plasmaspheric plasma, we built a time-development plasmaspheric model
to know the electron density distribution in the plasmasphere. We will show resuits of the simulation for high

energy particles in the magnetosphere with Coulomb collision loss effect.

Fr % (L storm/substorm (211 9 1 SUEEIA ¥ 2 A OV F — 0 F @ 788h % charge exchangetZ X 5 #7718
Rek) AN Fa— FEHWTHXRTE L, #BRBESZ AV -RFOE2iBRBHRE L
Tcharge exchange, Coulomb collision, wave-particle interactionZ"& 2 H L CTWwA 25, 4 ul it
plasmasphere % 2% 3 % cold7z B %G BE 75 X~ & DCoulomb collisiontZ L A3 L2 ER L MR
BlyIal—varoRkesRkts,

£, [Rasmussen et al., 1993 77 )V DRefilling % & [E L 7= plasmasphere® 2 X6 % BE 5341 O 5
MFERETFIVEFRL 2 (Fig. 1) ZOETIVOREIL, BHEREIEO +XTDionldproton T
HN, HEIIHER  TRAIEEISETSE L, Volland-Stern BT it 5 & L BzE B £ L
TdipoleRI My ER#EH; D b & plasmasphereD G E MO KM BRZ KD S L DTH %, Simulation
DFRERIZEXOSB IPSIZ X > THM SN AW FEEEL B L, ZHLTHLRLZZRS
plasmasphere® plasma & {# 5U# &5 F )V F —F F & @ Coulomb collisionZ & Alife timeZ 3K
(Fig. 2), BEZBEMH- AV F—RF LSS, BEABEMZ A VF—HFO R ERH<5, &5
{ZCoulomb collisiontZ X A 4tiJ & charge exchangetl X A B4 % Wi d 5,

Number Density(cm™)

* Drift
* DATE=Aug.9,1981
* IIMONTH S5N=1542

Coulomb Decay Life Time (H+)

i ® IMONTH F10,7=195.4 e Y oy
i ® DAYLY FI0.7-206.4
ol « DAILY AP=150 e ‘ i /
g [y | // --‘-j"—
ot
’ L |
i W e S
o )
| I 10000y !
Ie:u“ = 1‘1&' * T — |i" BT
w-‘-’-ﬂ:ﬂl—m
Fig. 1 One example of the two dimension electron density Fig. 2 Coulomb decay life time for
distribution of the plasmasphere in the geomagnetic equator high energy protons in the magnetosphere.
obtained by the simulation on August 9,1981. Kp history at that The electron densities are varied from
time shows in the top left panel. The absolute electron density is n=10(1/cc) to n=10000(1/cc).

shown in log scale of gray scale.
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lonospheric Divergent Hall Current and Localized MHD Oscillation
PAkimasa Y oshikawa and *Masahiro Itonaga
"Department of Physics and ¥Computation Center, Kyushu University, Fukuoka 812 Japan

We reconsider reflection properties of MHD waves at the anisotropically conducting ionosphere from the
view point of mode conversion between electrostatic (shear Alfvén) and inductive (fast magnetosonic) field
that occcurs owing to the ionospheric Hall current. As a result, the divergent Hall current which closes the
fields aligned current plays an cssential role in the interaction between MHD waves, especially shear

Alfvén waves at high latitudes, and the ionosphere.

RS — BB A5 R T O MHD IS O M B EH % static ficld (Alfvén wave) & inductive field (fast
wave) ® Hall current {Z & % mode conversion D VL350 & FHEHE L. Alfvén wave, fast wave D[4
B R,, R, 2% L7z (cf. Nishida 1978), TR Z, FFICHRAMMIIFTEAIT>TNEH
FREFUSIEN U, & BICHFBRBOZNES A MThET0WEEINS, KEHRIZHIELL 2
(~¥ |- km), ULF EBhE % (~8158) @ localized MHD oscillation (Miura,1982)IZ 1) T
I A, BB E DA divergent Hall current DFF(ED LR REIZ R /-T ZEZ2IHS
Mz, OB TR, @RI R, A clectrostatic ZRHIZIE D<A, R, = 0 NENBRT B/
¥, AS fast wave 2VEEERT 12 Y S 1, S W R T, Alfvén wave N EZ M E 15, electrostatic
IERUE, fastwave IZX U TRERHF(R.=-D)EHRHEITHIIENS, TD, ZDDE— RAFEKE
IZIFET 22 TIE, WS RTHES
divergent Hall current 12, Alfvén wave [Z¥ LT, @D OZFHZ5RT,
—D0X, BHBIRIO R MERET, BRIV OMIEE IV ELZ 2586 THY, divergent
Hall current {3, —RGIZHE U THAERIZZF 5T % (Yoshikawa 1995),
H 9 —DIid, Hall current resonance (Fujita 1993)% @, MO EF G ICEBE G A 5H5TH O,
divergent Hall current 1. fast wave ® ASHZ & - T, EIEREhE X 15 (Tamao 1984),
4Bl OME T, MROBE)F 710 O K F{EF{F:, fast mode equation % driving equation & L 7Z shear
Alfven wave DIEMEHES 2, MTHRILE & HI1T, TORMLE O Hall (B EEFIEIC DWW THRGR
95,
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R.L.Dowden(Univ. of Otago,NZ)

Observation of Wave-Particle interactions in the middle-latitude mangetosphere

ON.Shima, M.Hayakawa(Univ. of Electro.-Comm.)

[K.Ohta(Chubn Univ.),

R.L.Dowden(Univ. of Otago,NZ)

Abstruct
The coordinated measurement of VLF/ELF waves and Trimpi effects was carried out in Australia
and New Zealand in Angust. 1994. This field components measurement was done in Dunedin in NZ
in Hobart in Australia. /it the same places. the Trimpi effects were observed by the VLF signals from
NWC, CHI(China) and Hawaii, and we present our analysis results.

1. U &(C

kA 9 AT — IS T A< L kT
MEEMEHL TRFOEME A~ F S %
JERIT, ZOF FE RN O EDNE
DT RG] E#I L, AHb - THHER MW % Bk 5
(B LCTvwa VLF #ic 8 r k24, Shid
Trimpi R ENHEINR TS, 2O Trimpi &%
122w T3 112 VLF 8l (R 0 8 2 6 4f
RENTWLEONBIKTHY, BB L D54
BHATHAEF M v AF—iiOMTEIZDWT
Bz AEEGEhTwaw, #2220, A
Tl VLF #0488 (Trimpi 20398 & 60 = g
SNBERRT K4 v A7 —HE20THENIE#
N, EDRELWEEIT ) ML LTY
ba

Y
ek 121994 48 H 16~30 H @ [H Aus-
tralia, Hobart & New Zealand, Dunedin @
2T BT Trimpi &4 & VLF o f 5
3EES (AR 2 1 4 & e TR o (AR
i o fze Trimpi RO IZ1E NWC R
(22.3kHz) B TF Australia Q J3@ VLF % v
7:o VLF EHEBER 3O 7T — ¥ 132 HW LT
FA v AT =D S [H 1S ) He
& VLF s ofr B gE %5t

Trimpi #h#ix, VLF /& - Bl @ Great
Circle Path (GCP) LoOTE8EEETLIZ LD
Bbim BREZILI MO TVS,
1265545 X512, Hobart (2131T NWC-
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Preliminary results of a numerical modelling of magnetospheric MHD waves
8. Fujita® (Meteorological College) and H. Nakata (Kyoto Univ.)

STEP il icfThh /KR v b7 — 7 8#ll7— 5 ORITE R LRI 5% 2 2 H THRER
%l MHD EBIDETY Y IHREIT> T 5. BIEREEE L THERI— FORR L EEOYE
NWNIA—FEKBEFIOILET HSBIBEEETNVENH LTHAEEIT . ZO%HY 1 R — VRS
ZERUIETNVICELTETH 5, b EBOREB AT 2 2DIC45 0T 5 € 7 WS RERT
ODNTWCEBEELU T 28R L7 MHD SBROAD b DTIIE S . RGBS EEEAL R - 7@
BEEPHRRERF ILETINTH S, BB IOETIIMIFEEHFETIRIZBRILTH B,

I— FRIAREREEZMAO. UTOREREL,
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Il

] (Vx6E7) - (V x 6E,)dV : MHD $3 T®D magnetic energy
mag

+ / (VX SE")-(V x 6E)dV : PR TD magnetic energy
atm

2
= ] {({;_) SE" - 6E_|_} dV : MHD S8 T® kinetic energy
mag A

- f wpoLpdE] - 6E,dS : Pedersen HiftiZ & 5 energy dissipation

-+ / WHoE g Natm—mag * (0E; x 6E,)dS : Hall FEfiiZ L % mode conversion (1)
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Auroral photoemission rate of the first negative band sys-

tem of N} at A\427.8nm observed by the sounding rocket and its simu-
lation using measured electron differential energy flux

°Kunizo Onda (Sci. Uni. of Tokyo), Hiroshi Miyaoka (NIPR),
Yukikazu Itikawa (ISAS), and Masaki Ejiri (NIPR)

The sounding rocket (S-310-JA-8 designated as to AURORA I) was launched from Syowa
Station (the invariant latitude 66.14°S, the geomagnetic longitude 70.98°, the magnetic local
time being nearly equal to the universal time) at 19:27:01(UT) on April 4, 1984 toward active
auroral arcs at a substorm expansion phase. The observational results were reported in detail
by Ejiri.(!)

In this study, we have employed the Monte Carlo method® and the downward electron
differential energy flux, which was measured at Syowa Station on the same sounding rocket
experiment.(!) We have assumed that the electrons start precipitating downward at the height
of 200km, the pitch angle distribution of them is uniform in the range of [0, = /2], and the
constituent elements of the upper atmosphere at Syowa Station are Na, O, and Oz. The number
densities of the atmospheric particles are estimated by using the MSIS-86 model.(3) The values
of the relevant cross sections between the electrons and Ng, O, and O, are those reported in the
data review done by Itikawa et al.(¥) The magnetic line of force is regarded as straight within
the range of altitude from 80 to 250 km, and the magnitude of the magnetic field is taken to be
43000nT. The angle 3 between the local line of force and the vertical line is set to be 259,

We have calculated the absolute intensity of photoemission of the first negative band system
of N at A427.8nm and A391.4nm, that of oxygen green and red lines, and the number of electrons
produced by precipitating clectrons.

Our calculated absolute intensity of photoemission of the first negative band system of NF at
A\427.8nm is reasonably in accord with the result obtained by the sounding rocket experiment.“)

We will present and discuss our numerical results at the meeting.

(1) M. Ejiri, Results of sounding rocket experiments at Syowa Station, Antarctica, 1984. Upper
Atmosphere Physics Division, National Institute of Polar Research, Japan, November 14,
1988.

(2) K. Onda, M. Hayashi, and K. Takayanagi, ISAS Report No. 645, 1 (1992).

(3) A. E. Hedin, J. Geophys. Res., 92, 4649 (1987).

(4) Y. Itikawa, M. Hayashi, A. Ichimura, K. Onda, K. Sakimoto, K. Takayanagi, M. Nakamura,
H. Nishimura, and T. Takayanagi, J. Phys. Chem. Ref. Data 15, 985 (1986);

Y. Itikawa, A. Ichimura, K. Onda, K. Sakimoto, K. Takayanagi, Y. Hatano, M. Hayashi,
H. Nishimura, and S. Tsurubuchi, tbid. 18, 23 (1989); Y. Itikawa and A. Ichimura, ibid. 19,
637 (1990).
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Energetic particle behaviour during an occurrence of Pc 3 pulsation

0.Saka, O.Watanabe (Kyushu Univ.)
and
N.Sato, H.Yamagishi, A Kadokura (NIPR)

Abstract

Pc 3 pulsation event was recorded by Fluxgate magnetometer at the morning sector of ground station in
dip-equator, Melekeok (dip, 135E), for the periods of 2100 UT August 1 - 0100 UT August 2, 1987. This
event was not clearly identified by the magnetometer at northern station, Okinawa (20N, 135E) in the
same meridian, nor at Huancayo (dip, 75W) in the evening sector. We found that aurora appears in the
higher latitude edge of the Syowa field-of-view as the Pc 3 amplitude increases at the ground station,
Melekeok, while for the Syowa magnetometer data this correlation was less distinct. We discuss a relevant
plasma condition in the magnetosphere for this particular Pc 3 event by examining LANL energetic
particle (30-300 keV: electrons) and NOAA-A precipitating particle (=30 keV; electron, 30-80 keV:

proton) measurements.

L9S8THEALIH2200UTAS8H2H0 10 0 UTICA TPe3BREAIREIAS, HOW
HEOBAEFERNA, 2L Fa2 (XA ME, 81 3 658) TRBEAZ (H1) .
ZOREIE, wrFa roltoiE DT 243 (N —) OBAFICIRIEEShT
Wizl STHEHAEZID TH2 LIMEMITIZIZIERIZEL, PR ICIRBSBATH,
AFINF a7 EOHMELTLLER (2w, Ly Leds, BAXMORTO/E (MG
fl) EHNZFEVT —O FE V¥ 2 2 OPe 3REIOREOHIGIZAbETHROLEERD K
LW, ZORSEWABON THREF—% (LANLEFILEE, NOAA ACHERIE) & Hik

LC#iad 5.
Melekeok, H-Component 1987/8/1-8/2
60t B
50t E
N 40 R
z 30 L I -
=
20t -
0} .
= =
ot . 1 : ; - 2%
2100 2200 2300 0000 0100 U1

Dynamic spectra of Fluxgate magnetometer data from Melekeok during the periods of 2100 UT Aug.1 -
0100 UT Aug.2, 1987. Pc3 pulsations are observed from 2200 UT to 0000 UT in 20 - 40mHz band.
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Particle precipitation associated with transverse Pc5 pulsations
observed by DE-1 and -2

°M. Nosé!, T. Iyemori', M. Sugiura?, and J. A. Slavin®

! Geophysical Institute, Faculty of science, Kyoto University
2 Institute of Research and Development, Tokai University
? Goddard Space Flight Center

Interactions between ULI" waves and particles are investigated with data from the polar orbiting DE-1
and -2 satellites. We used the magnetic field data obtained by DE-1, whose orbit had initial apogee
at 4.6 Rp geocentric distance, and the electric field and magnetic field data obtained by DE-2, which
initally had apogee at 1003 km and perigee at 299km altitude. During the year 1982 we found several
cases of geomagnetic conjunctions of DE-1 and -2 in which transverse Pc5 pulsations were observed by
DE-1. Both the magnetic and electric field disturbances were observed by DE-2 at the footprint of the
high altitude region in which Ped pulsations were detected by DE-1. The electron temperature and the
plasma density obtained by the Langmuir probe on DE-2 were also disturbed. When the magnetic and
electric field data for the DAY82293 event were transformed to those in a local magnetic coordinate
system, the result was suggestive of the presence of a field-aligned electric field (E)) with amplitude of
0.2-0.4 mV/m. The field-aligned potential difference due to the parallel electric field was caluculated to
be roughly a few tens of keV. Fluctuations in the high energy (27 keV) electron flux measured by LAPI
(low-altitude plasma instrument) on board DE-2 had correlation with those in £y Field-aligned currents
derived from the magnetic field disturbances observed by DE-2 were related to the low energy (a few tens
eV) electron flux.

We found in the DAYR82293 event that a Pe¢h pulsation and a CNA pulsation were observed by the
stations of the IMS network 6 hours before DE-1 observed the Pc5 pulsation. These Pc5 and CNA
pulsations appeared in the same invariant latitude range as the DE-1 and -2 observations. SYOWA
station also observed Peb pulsation and CNA pulsation 6 hours after the observation by DE-1. Since the
value of Kp index was high (Kp~4) during the time interval between these ground-based observations,
Ped pulsations might have heen present in this interval. These observational results could be explained
by precipitation of high energy electrons aceelerated by the parallel electric field of kinetic Allvén waves.
Acknowledgements

We wish to thauk Drs. N C. Mavuard, Lo I Brace and 1. D. Winningham for providing us with the clectric field
data, the Langmuir probe data and the particle data from DE-2, respectively.
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Figure: Geomaguietic conjunction events on DAY82203. (a) Transverse Peb pulsation observed by DE-1. (b) The
magnetic field, the electric field, and the Langmuir probe data obtained by DE-2,
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A Response of Magnetic Field Lines in the Nightside Magnetosphere at Pi2 Onset

Hajime Akaki, Osuke Saka

( Dept. of Earth & Planetary Sciences, Kyushu University )
Takeshi lijima

( Dept. of Earth & Planetary Sciences, University of Tokyo )

We discuss the dynamic response of magnetospheric plasmas utilizing the magnetic
field data of AMPTE/CCE spacecraft during an occurrence of ground Pi2

pulsations.

19864E8H DT A I (NRIV—) b LU AFICHIFRMEGET—7 H o, iR 57
Pi2 By ith gk SUVRED A # 100)1F & fit Uc. £ 215802 LT, AMPTE/CCEffi /i T Oty
DEALZWIT LIcE Z A, H ETOIRIIOBAMIZHE > THr R ORESHEHED IR DD &
NBZBER)DH B, BEHIHEDED . H BV ROZEILH W3 2 HHE2D /N
DOBZETTEIN X N, MTWINAINICIREIT A 01IZIZEAER Shith -, R2050
%, TPEATORAIEOESUE IS e RISRA T8 Uic o EEZ B &L B TR ADM
BAIHEREBEDARAHEEZ TE LATNAZ ENRTEENS, S oDMEA KT & i
SUE & OWIEMNIC & AREBICE & LTERT 5,

ZDTI
HUA (H)

CCE (B)

5HTI

3:10

Fig.1

3:20 UT

A change of magnetic field intensity at
AMPTE/CCE (below) during ground
Pi2 at Huancayo (above).
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Distribution of the satellite position
projected in X-Y plane for the Pi2
events that indicate an initial decrease
of the field intensity (see text).
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Pulsative CNA events associated wilh geomagnetic pulsations in the cusp/cleft regions
“H.Ota, M.Nishino, S.Nozawa (STEL,Nagoya-Univ.),
(. Hayashi (University of Tokyo), A.Brekke (University of Tromsg)

We have studied relalionship between pulsative CNA events and geomagnetic pulsations in the morning

sector , using data from an imaging riometer at Ny-Alesund ( 75.4°MLAT | L16 ) , Norway . Geomagnetic

pulsations are commonly seen in the cusp latitude ( 1.V.Olson et al |, 1992 ) . However , we suggesi that

the morningside pulsative CNA is related not only lo the geomagnetic pulsation , but also to geomagnetic

disturbances in the night sector .

them .
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Fig.1 CNA pulsation and giomagnetic pulsation
observed at Ny-Alesund

We present some observational results and discuss the relationship between
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On the wave energy distribution of ELF hiss
emissions observed at Halley Bay

Takanori Kaburaki, Shin Shimakura(Chiba Univ.)
Andy J. Smith(British Antarctic Survey)

ELF hiss emissions observed at Halley Bay are analyzed, using wave distribution function
estimation method. In the case that wave energy is widely distributed, the energy of left-
handed polarised wave components are superior to that of right-handed polarised wave
components, while wave energy is concentrated in the case that right-handed wave
components are almost equal to left-handed wave components, because multi-reflected
wave are observed.Wave energy ratio is an important factor to discuss the exit region of
VLF/ELF radio waves.

Halley Bay THEll 24172 ELF bt A = BN MR EHEEE I L DV BT 24T - 72,
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On the Location of the Ionospheric Exit-Regions of Magnetospheric
VLF Radio Waves at the Polar Regions

Masahiko Ando.Shin Simakura(Chiba University)

We discussed a method to locate the ionospheric exit-regions of magnetospheric
VLF/ELF radio waves. We observed multiply reflected waves at the same time,
Because that the grand is perfect electric conductor for VLF/ELF waves. It is ditlicult
therefore, to estimate the incident angle of the ionospheric exit-regions of those
waves. It would be necessary to observe at two stations for location of the ionospheric

exit-regions.

VLE R - T A T Bk 2058, Kihy HEFNOBR TOZ WK% ERIZR
WML TW22EZLNE, BRI -BWTRHBED AL —HHBEHIZI~N, TORKELAS
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Intense HF waves with wide frequency band observed in the
inner magnetosphere

A. Morioka(1), F. Nakagawa(1), H.Misawa(1), H. Oya(1) and T. Nagai(2)
1) Tohoku University  2) Tokyo Inst. Tech.

Using the data from the PWS ( Plasma Waves and Sounder Experiment ) onboard the
Akebono satellite, the intense HF wave phenomena with wide frequency band are
studied. The phenomena were observed in the inner magnetosphere within the altitude
range of 900 — 5000 km and L—value range of 2 — 3. They have wide frequency range,
extending from 5 MHz to 20 kHz. This frequency range is inconsistent with the
dispersion relation of the electromagnetic waves. The HF waves showed the spin
modulation indicating that they were propagating from or located at a fixed direction
with respect to the satellite.
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In-situ Observation of Wave-particle Interactions in a Pulsating Aurora
H. Miyaoka(NIPR), A. Morioka, H. Oya(Tohoku Univ), T. Okada(Toyama Pref. Univ),
K. Tsuruda(ISAS) and M. Ejiri(NIPR)

Electromagnetic and electrostatic ELF emissions, indicating the strong wave-particle interaction
and the resultant pitch angle scattering of energetic electrons, were identified directly in a pulsating
aurora by the 8-520-14 sounding rocket experiment at Andoya, Norway on 12 Feb., 1991.
Banded electromagnetic emissions in a frequency range 0.3 - 0.7kHz were observed continuously
within active pulsating patches, which are considered as whistler mode waves propagating along
the geomagnetic field lines from the equatorial magnetosphere. Impulsive ELF emissions with a
clear spin modulation were also found in an active pulsating aurora, which suggested the
electrostatic origin in the lower ionosphere. We suppose the impulsive emissions are either ion
acoustic or ion cyclotron waves excited locally by the precipitating particles in a pulsating aurora
nearby the rocket trajectory. Present theories for a pulsating aurora are evaluated based on this
in-situ plasma wave data.
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HENTWBN, 75 A7) EDEIRFRINGITIERIZ D0,

199142 12H. Andoya (Norway) THMi L 72JEik D o v b S-520-14 581z Xk % /X
NWe—F4 7 F—-070G8NTIE, F—OIJRIECHETR T, X8, 79X<
I A2, LE-HEF 26 NCELF O 7 5 A BRIz, 2055
ELFHF B BIIc BN\ T, A 05 /%y FREIUT S U T RESUE N Ok 12598 1 1 5 B
HLTWAEZEZONS SN AELFLI v a A0y bEEICTRIBE N, |4
Wz, Shte—F4 > 7F--aINThificBhiRIhzboEEZSNHHENT S
AREH (1A >F—F) bl AkigTid, 250k 0Ve—F4 74—
OZHPICBITBELFLI v & a > OB RES &I, BEGEO\IVtE—F1 > TF—
O RAHOBFEZTT D .



2-22
Particle Injection Events of Auroral Breakup as Observed by Off-midnight Satellites.
W B, | S (LINKEE) | D.NBaker (395 FK%) | GDReeves (LANL)

°0O.Watanabe', O.Saka', D.N.Baker’ and G.D Reeves®
1) Department of Earth and Planetary Sciences, Kyushu University, Fukuoka.

2) Laboratory for Atmospheric and Space Physics, University of Colorado, Boulder, Colorado, 80309.

3) Los Alamos National Laboratory, Los Alamos, NM.

Low-energetic particles flux data monitored by charged particle analyzer (CPA) on board geosynchronous satellites
S/C 1984-037 and 1982-019 at off-midnight sector are used to make a drift trajectory analysis (taking account of Volland-Stern
type E_field) in a dipole ficld to infer a possible time when the injected particles began their eastward drift. The technique

allowed us to make a comparative studies between a avroral structure and flux enhance events at 6.6Re.
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ShEF77 97 A EEE) BLUBRETOP2IRE) (ETFE) | GEIZET 75 v 7 A Denergy dispersion
6 BF L o Zzinjection events® F 1 7 FRAGAEEZIE L OFLT,
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: Figure. Three hatched area (A,B and C) in the right panel

% show a possible time when the injected particles (correspond
. g to flux peak A B and C in the left upper panel, which show an
= o i AT energy dispersion) began drift.
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Modulation of nightside region 2 field-aligned current system during great

magnetic storm
WATANABE Masakazu (National Institute of Polar Research), and IIJIMA Takesi
(Graduate School of Science, University of Tokyo) '

It is expected that during severe magnetic storm the interaction between isotropic plasma sheet
ions and trapped ring current ions plays an important role in the dynamics of inner
magnetosphere. The aim of this paper is to diagnose such interaction processes in the inner
magnetosphere by making use of low-altitude polar-orbiting satellite data. Using magnetic field
and precipitating particle data acquired with DMSP-F7 spacecraft, we have investigated the
structure of nightside plasma sheet and field-aligned currents. During great magnetic storm, the
ordinary region 2 current is drastically modulated with its low latitude limit extending further
equatorward of the inner edge of the ion plasma sheet, sometimes embedding or replaced by
another kind of current system with multiple sheet. Upon the basis of these observational facts, we
will discuss the implication of dynamical processes in the inner magnetosphere during severe
magnetic storm.
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Effects of Solar Dipole Field on Three Sources of Substorm Groups
Takao SAITO', Y.MORI?, M.YASUE®, Y.MATSUURA?, Y.KOZUKA®, & M.KOJIMA®

(*.Tohoku Univ. (student & E. Prof.), . Miyagi Univ. Education, *. STE Lah. Nagoya Univ. )

Solar sources of substorm groups are classified into three : Flare, coronal hole, and filament disappearance.
of solar dipole field on the three kinds of sources are studied in relation to the triple-dipole model.

Effects
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Sporadic E-layer Observed with the HF bottom—side sounder
in the afterncon sector of Syowa during the substorm

T. Kikuchi (Communications Research Laboratory, e-mail=kikuchi@crl,go. jp)
K. Nozaki (CRL/Hiraiso Solar Terrestrial Research Center)
Y. Makita (CRL/Wakkanai Radio Observatory)

Sporadic ionizations in the ionospheric E-region (Es) have been often
observed in the afterncon sector (15 — 18 MLT) of Syowa station, about 10 min
after the onset of the magnetospheric substorm. Figure | shows the Es observed
with the FM/CW HF bottom-side sounder on March 25, 1993. The Es occurrs at 1615
UT (1615 MLT), accompanying an increase in the magnetic H-component and no
appreciable change in the CNA. These results imply that the eastward electrojet
region is ionized by the substorm-associated particle precipitation, while the
particles are not so energetic that they can ionize the ionosphere below the E-
region. Figure 2 shows the flux of the trapped proton, Pl (E=l-4 MeV) detected
by the GMS/Space Enviromnment Monitor. The proton flux decreases by more than 2
orders of magnitude during 1500-1600 UT (00-01 LT), and increases abruptly at
1600 UT to the undisturbed level. The abrupt increase in the proton flux is a
signature of the injection of the hot plasma associated with the substorm.

From these observational facts, we infer that the ring current proton drifts
westward from the midnight sector and precipitates into the ionospheric E-
region over Syowa. The ionospheric height from which the HF signal is
reflected is 120 km in the case of Figure 1, suggesting that the energy of the
precipitating proton is 10 keV according to the calculation by Eather and
Burrows (Aust.J.Phys.,309,1966).
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Time lag of auroral breakup in conjugate hemispheres
N. Sato (NIPR), K. Hashimoto (Kyushu Univ.), K. Kato ( Tokai Univ.)

We have found an interesting event for the asymmetry of auroral breakup in
the conjugate hemispheres observed by TV camera at Syowa—-Husafell
(Antarctica-Iceland) on September 12, 1988 . The interesting points of view
of this event are as follows:(1) Auroral breakup at Syowa started about one
minute earlier than at Husafell, while auroral activity at Husafell was rather
stable for 40 seconds from the beginning of auroral breakup at Syowa. (2)
Asymmetrical auroral activity appeared only at poleward side of Syowa, while
equatorward auroras formed excellent good conjugacy.

From these features, we found that auroral breakup does not occur
simultaneously in conjugate hemispheres, and the time lag is approximately
one minute in this event. It is suggesting that the triggering of auroral breakup
is caused by the asymmetrical acceleration mechanism of the ionosphere -
magnetosphere interaction in each hemisphere.

When we want to extend this work by using other lots of example, it is very
difficult to examine because simultaneous auroral TV data set is very limited.
So, we tried to examine the time lag of starting time using continuous data set
of 10 years fluxgate magnetometer, induction magnetometer and riometer
observed at Syowa and 3 stations in Iceland. The breakup events are pick up
only the time period when it occurred in equinox season and moderate
geomagnetic activities. Because the conjugate point of Syowa is expected to
locate very close to 3 stations in Iceland during such time period. We will
demonstrate here some preliminary results.

i

September 12, 1988
- - - R

Husafell

2226:00 202615 2226:30
Time (UT)

2225:45

Figure 1: Auroral images shown on a linear scale which is converted from all-sky images.
The coordinates of this figure are: top, down, right, and left sides are
geomagnetically poleward, equatorward, eastward, and westward, respectively.
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NORTH/SOUTH ASYMMETRY OF ULF MAGNETIC VARIATIONS OBSERVED
AT NIGH- AND LOW-LATITUDE CONJUGATE PAIRS ALONG THE 210° MAGNETIC MERIDIAN

K. Yumoto,l 8. Onotu.1 K. Shlokawa,l R.J. Morris.2 J.V. Olson.3
S.-I. ﬁkasnfu.3 and the 210° MM Magnetic Observation Group

lsolar-Terrestrial Environment Laboratory, Nagoya University,
Toyokawa, Alchi 442, Japan
2pustralian Antarctic Division, Kingston, Tasmania 7050, Australia
3Gcophyéical Institute, University of Alaska, Fairbanks,
Alaska 99775-7320

Magnetic field data from high- and low-latitude conjugate pairs (Kotze-
bue and Macquarie Island; L=5.40, Moshiri and Birdsville; L=1.57)) along the
210° magnetic meridian have been analyzed to examine latitudinal and seasonal
variations of ULF waves. We applied the fast Fourier transform (FFT) method
to 1 year's data from November, 1993 to October, 1994 in order to calculate
power ratio and coherence of ULF waves observed at the high- and low-latitude
conjugate pairs. The characteristics of the ULF waves are summarized as
follows: (1) At high latitudes Pc 3-4 magnetic pulsations with higher coher-
ence of 0.7 show higher power density in the winter hemisphere than in the
summer hemisphere, while at low latitudes those show higher power density in
the summer hemisphere than in the winter hemisphere. (2) The power density of
high-latitude Pc 5 pulsations with higher coherence of 0.7 at Kotzebue is
larger than those at Macquarie Island in all seasons. (3) At low latitudes
amplitudes of nighttime longer-period (T>200s) varlations are larger in the
summer hemisphere than in the winter hemisphere. Results 2 and 3 can be
interpreted by invoking asymmetries in the Northern and Southern llemisphere
ambient magnetic field intensity and enhanced ionospheric conductivities in
the summer hemisphere, respectively. Result 1 cannot be explained by the
ordinary screening effect in the lonosphere but gives a clue to the unresolved
propagation mechanism of high-latitude Pec 3-4 pulsations.
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Microbargram Observation at Syowa Station, Antarctica
S. Minami, Y. Suzuki (osaka City Uniwv. )

N. Sato, M. ejiri, H. Yamagishi (NIPR)

M. Nishino (STE Lab., Nagoya Univ. )

Abstract: A microba_rogram experiment was performed using two pressure sensors
at Syowa station durimg JARE 34 campaign. The result shows that a possible
generation ol periodic pressure oscillation triggered by an impulsive pressure
increasing. The auroral infrasonic wave is tried to be detected by this
system. Typical records of shock wave are shown. A desirable future plan is
also presented.
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Fig.l: An example of the microbargram record at syowa station. The
arrival time of impulsive pressure is shown by A. The arrows indicate the
resulted pressure oscillation. The possible ATW is shown by arrow B.
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Propagation Characteristics of Pc3-5 Pulsations
Simultaneously Observed by GEOTAIL and at Syowa

Y. Tonegawa', T. Sakurai', N. Sato’, S. Kokubun® , K. Tsuruda® and T. Mukai’
1. Tokai University 2. NIPR 3. ISAS

The GEOTAIL satellite was on the orbit skimming the dayside magnetopause in
December 1994. We have made dynamic spectral analyses of electric and magnetic
fields observed by GEOTAIL on three successive skimming paths. Activities of
magnetic pulsations in the frequency range of Pc 3-4 were shown in the dynamic
spectra both of electric and magnetic fields. The activity of Pc 3-4 was observed in
the region restricted around the subsolar magnetopause without extension to dawn and
duskside. On the other hand, Pc 5 pulsations were clearly observed in a wide
region from the morning to the dusk. The spectral band of Pc 5 is shown in the
dynamic spectrum of the electric field clearly rather than one of the magnetic field,
indicating characteristics of the odd mode standing wave of the field line. These
occurrence characteristics of Pc 3/4 and Pc 5 were commonly observed on every
skimming paths.

We have also analyzed ULF data observed simultaneously at the ground station,
Syowa near L=6. Spectral bands both of Pc 3/4 and Pc 5 were clearly found in
dynamic spectra during the local day time for all days on which GEOTAIL was
skimming the dayside magnetopause. The active region of Pc 3/4 magnetic
pulsations at Syowa was in much extended longitude in comparison with the
GEOTAIL observation.

Wave characteristics of Pc 3/4 observe by GEOTAIL were examined in detail.
There are several spectral peaks in the Pc 3/4 frequency range, and they are slightly
deferent in each components of electric and magnetic fields.  For an example, the
transverse component of the magnetic field showed a clear spectral peak of about 0.02
Hz, while the compressional component had two peaks at 0.02 Hz and 0.04 Hz. In
this case, phase analyses between electric and magnetic fields indicated that the lower
frequency component had characteristics of the field line resonance wave, while higher
frequency component was one of the first mode wave propagating toward the inner
magnetosphere.

We will discuss propagation mechanisms of Pc 3-5 pulsations from source regions
in space to the ground taking account of the observational results mentioned above.






