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National Institute of Polar Research
The 26" Symposium on Coordinated Observations of the
Ionosphere and the Magnetosphere in the Polar Regions

Date: July 30th - 31st, 2002
Venue: Auditorium in National Institute of Polar Research, Tokyo

Programme
Oral presentation: total 15 min. including 12 min. talk and 3 min. discussions

% : Invited talk
Poster presentation: held at the poster session on the second day

Tuesday, July 30th  09:50 - 17:55

[Opening sesson]

09:50 - 09:55

Chair: Sato, Natsuo (NIPR)
09:50 Opening Ejiri, Masaki (NIPR)

[1. Stratosphere - Mesosphere - Thermosphere]
09:55-12:10
Chair: Ogawa, Tadahiko (Nagoya U)

09:55 1-1 Effects of the stratospheric sudden warming on the general circulation in the MLT region
Miyoshi, Yasunobu (Kyushu U)

10:10 1-2 A Meridional Scan of the Stratosphere over the Ocean (MeSS02001)

Sato, Kaoru (NIPR), M. Yamamori (U Tokyo), S. Ogino (Kobe U), N.Takahashi (Kyoto U), Y.
Tomikawa (U Tokyo)

10:25 1-3 Temporal/Spatial mesoscale dynamics in the polar thermosphere

Oyama, Shin-ichiro (CRL), H. Shinagawa (Nagoya U), T.Sakanoi (TohokuU), M. Conde (U
Alaska), M. Ishii (CRL)

10:40 1-4 Thermospheric wind and temperature measurements by the Fabry-Perot Imager at
Syowa Station  Taguchi, Makoto (NIPR), S. Okano (Tohoku U), M. Ejiri (NIPR)

10:55 1-5 A new SuperDARN meteor wind measurement by raw time series analysis method

Yukimatu, Sessai Akira, M. Tsutsumi (NIPR)

11:10 1-6 All-sky imager observations of airglow at South Pole

Tsutsumi, Masaki, M. Ejiri, S. Takeshita, Y. Ebihara, M. Taguchi, M. Okada, K. Sato
(NIPR)

11:25 1-7 PMSE Observations with the SuperDARN HF Radars
Ogawa, Tadahiko, N. Nishitani (Nagoya U), N. F. Armold (U Leicester),N. Sato,

H. Yamagishi, A. S. Yukimatu (NIPR)
11:40 1-8 Global occurrence rate of sprites estimated from ELF waveform data obtained at Syowa station and
Onagawa observatory

Sato, Mitsuteru, H. Fukunishi (Tohoku U) , N. Fujita (Kyoto U), M. Kikuchi, H. Yamagishi (NIPR)

11:55 1-9 Observation of sprites for Hokuriku lightning and of the associated ELF sferics and ionospheric
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perturbations and some results
Hayakawa, Masashi, T. Nakamura, Y. Hobara (U Electro-Communications)

@® Poster presentations (held at the poster session on 31st)

P1-1 Long-term variabilities of the Antarctic PMSE detected with the SENSU Syowa radars
- preliminary results -
Hosokawa, Keisuke (Kyoto U), T. Ogawa (Nagoya U), A. S. Yukimatu, N. Sato (NIPR), T. Iyemori
(Kyoto U)
P1-2 Airglow and GPS scintillation at Brazilian anomaly Region
Makita, Kazuo (Takushoku U), F. Rodrigues (INPE), S. Monteiro, N. J. Schuch (U Santa Maria)
P1-3  Mesopause temperature measurements using sodium temperature lidar at Syowa Station, Antarctica
Kobayashi, Fumitoshi, T. Kitahara, J. Yamashita, T. Kawahara (Shinshu U), M. Taguchi (NIPR), Y.
Saito, A. Nomura (Shinshu U)
P1-4 Observations of polar middle atmosphere with lidar technique at Poker Flat - The present state and future
plans of lidar observations of CRL Alaska Project -
Sakanoi, Kazuyo, K. Mizutani, M. Sasano (CRL), R. Collins (U Alaska), Y. Murayama (CRL)
P1-5 Variation of summer middle amosphere jet over Poker Flat and Andenes
Murayama, Yasuhiro, S. Oyama (CRL), K. Sato (NIPR), T. Hirooka, S. Miyahara (Kyushu U.), W.
Singer (IAP, Germany), D. Riggin (CoRA, USA)
P1-6 Research on the quasi-2 day wave observed in the polar mesosphere
Iwahashi, Hiroyuki, S. Nozawa (Nagoya U), S. Oyama,Y. Murayama (CRL), A. Brekke, C. M. Hall
(U Tromsg), A .Manson, C. Meek (U Saskatchewan), R. Fujii (Nagoya U)
HE Lunch 12:10-13:00 HH
[2. Tonosphere]
13:00 - 15:25
Chair: Kiyohumi, Yumoto
13:00 2-1 Current Issues in the Magnetosphere - Ionosphere Physics *
Tsugunobu, Nagai (Tokyo Institute of Technology)
13:25 2-2 Global Network Observations of Electric and Magnetic Field Variations for Space Weather Study
Yumoto, Kiyohumi, K. Kamikawa, R. Ishihara, A. Yoshikawa, H. Kawano (Kyushu U), M. Shinohara, K.
Nozaki (CRL), CPMN Observation Groups
13:40 2-3 Real Time Data from the IMAGE Satellite: Current Status and Plan for Coming Years
Sagawa, Eiichi, K. Ohtaka (CRL), T. Onsager (NOAA/SEC), S.B. Mende (UC Berkeley)
13:55 2-4 Solar cycle variation of background lower-ionosphere in the polar region
Nishino, Masanori (Nagoya U), H. Yamagishi (NIPR), J. A. Holtet (Oslo U)
14:10 2-5 On the ionospheric electron distribution during HF-radiowave pumping
Bjorn Gustavsson (NIPR), T. Sergienko (IRF), T. B. Leyser (IRF, Uppsala), M. Kosch (Lancaster U),
M. T. Rietveld (Max-Planck Inst.), F. Honary, S. Marple (Lancaster U), A. Steen (Remspace Inc.), B.
U. E. Brindstrom (IRF), T. Aso, M. Ejiri (NIPR)
14:25 2-6 A classification of spectral populations in HF radar backscatter around various kinds of boundaries in the

dayside ionosphere
Hosokawa, Keisuke (Kyoto U), A. S. Yukimatu, N. Sato(NIPR), T. Iyemori (Kyoto U)
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14:40 2-7 Transient F-region irregularities associated with TCV events

Kataoka, Ryuho, H. Fukunishi (Tohoku U), A. S. Yukimatu, N. Sato (NIPR), K. Hosokawa (Kyoto U),
SuperDARN PlIs

14:55 2-8 Excitation of a Hall-current generator by field-aligned-current closure,via an ionospheric, divergent Hall-
current, during the transient phase of magnetosphere-ionosphere coupling
Yoshikawa, Akimasa (Kyushu U)

15:10 2-9 Variation of the Stratospheric Vertical Electric Field Associated with the Ionospheric Potential Variation:
Observation by the PPB#4
Kadokura, Akira, M. Ejiri, N. Sato, Y. Ebihara (NIPR), F. Tohyama, Y. Tonegawa (Tokai U), Y.
Hirashima, H. Suzuki (Rikkyo U), E. A. Bering III, J. R. Benbrook (Houston U)

@® Poster presentations (held at the poster session on 3 1st)

P2-1 Ion temperature of the dayside E-region in the auroral and cusp/ cleft regions
Maeda, Sawako (Kyoto Women's U), S. Nozawa (Nagoya U), Y. Ogawa (IRF)

P2-2 Estimation of altitude profile of molecurar ion at polar ionosphere
Yamada, Manabu, S. Watanabe (Hokkaido U), M. Kubota, Y. Murayama (CRL)

P2-3 RF Wave Irradiation Experiment to the Upper Atmosphere in the Polar Region

Takechi, Seiji, S. Minami, Y. Suzuki, (Osaka City U), M. Nishino, S. Nozawa (Nagoya U), M.
Rietveld (EISCAT and Max-Planck-Institut fur Aeronomie)

P2-4 A study of Pc 4 Pulsations Observed at Circum-pan Pacific Magnetometer Network
Obana, Yuki, A. Yoshikawa (Kyushu U), R. J. Morris (Australian Antarctic Division), B. J. Fraser (U
Newcastle), J. V. Olson (U Alaska), S. . Solovyev (Inst. of Cosmophysical Research and
Aeronomies), K. Yumoto (Kyushu U)

B E Teabreak 15:25-15:40 HE

[3. Simulation]
15:40 - 17:55
Chair: Tanaka, Takashi (Kyushu U)

15:40 3-1 Numerical Simulations and Plasma Physics *
Sugiyama, Tooru, Y. Omura, H. Matsumoto (Kyoto U)

16:05 3-2 Magnetosphere-lonosphere Dynamics from Global MHD Simulation *
Ogino, Tatsuki (Nagoya U)

16:30 3-3 Magnetospheric plasma population regimes and current systems coupled to the convection in the
magnetosphere-ionosphere coupling system *

lanaka, Takashi (Kyushu U)

16:55 3-4 Possibility of compound simulation in polar upper atmosphere physics
QOkada, Masaki (NIPR)

17:20 3-5 Review of the ring current simulation
Ebihara, Yusuke, M. Ejiri (NIPR)

17:40 3-6 A Numerical Simulation of the SC

Fujita, Shigeru (Meteorological College), T. Tanaka (Kyushu U), T. Kikuchi (CRL), K. Fujimoto
(Kyoto U)
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@® Poster presentations (held at the poster session on 31st)

P3-1 Phase-integrated Currents Generating Self-exciting Whistler-mode Sideband Waves
Ikeda, Makoto (Musashi U)

P3-2  Study of interaction between INDEX satellite and space plasma via 3D unstructured-grid EM particle code
Okada, Masaki, M. Ejiri (NIPR), M. Hirahara (Rikkyo U), T. Sakanoi (Tohoku U)

BB Banquet 18:00-20:00 HHE
(At Auditorium Lobby in NIPR)

Wednesday, July 31st  09:00 - 17:20

[4. Aurora]
09:00 - 10:05
Chair: Obara, Takahiro (CRL)

9:00 4-1 Derivation of the energy spectrum of precipitating electrons using multi-wavelengths photometer and
EISCAT radar observations

Adachi, Kazuhiro, R. Fujii, S. Nozawa, T. Yamaguchi (Nagoya U), S. Oyama (CRL), A. Brekke, C. M.
Hall (U Tromsg), T. Ono (Tohoku U), S. Ohtani, S. Wing (JHU/APL)

9:15 4-2  Auroral streamers and omega-bands/torch-structures observed by DMSP satellites
Miyaoka, Hiroshi, M. Okada, S.Takeshita (NIPR)

9:30  4-3 Direct comparison of pulsating aurora observed simultaneously by the FAST satellite and from the ground
at Syowa

Sato, Natsuo, Y. Ebihara (NIPR), Y. Murata (Grad. U Adv. Studies), H. Doi (Tokai U), M. Sato

(Tohoku U), T. Saemundsson (U Iceland), D. Wright, S. Milan, M. Lester (U Leicester), C. W.
Carlson (U California)

9:45 4-4 Possibility of Ion Outflow Observation by Measurement of O* 720nm Emission Line Profile *
Okano, Shoichi, N. Koizumi, T. Sakanoi (Tohoku U), M. Taguchi, T. Aso (NIPR)

® Poster presentations (held at the poster session on 31st)

P4-1  Analysis of stable auroral wave-like structures in the afternoon MLT sector using the South Pole all-sky
images

Izutani, Yasuaki, S. Okano, T. Sakanoi (Tohoku U), M. Okada, M. Ejiri (NIPR)

P4-2  Characteristics of the corotating aurora observed at Poker Flat Alaska
Toyoshima, Saori, H. Fukunishi, N. Yoshida (Tohoku U), M. Kubota, Y. Murayama (CRL)

P4-3  Estimation of two-dimensional distribtion of auroral electron energy parameters using all-sky image data
Kubota, Minoru, S. Oyama, Y. Murayama (CRL)

P4-4  Study on poleward moving quasi-periodic auroras in the cusp region and their relationship to the
SuperDARN radar

Murata, Yozo (Grad. U Advanced Studies), N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi
(NIPR), H. Yang, R. Liu (PRIC), M. Lester (U Leicester)
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BB Teabreak 10:05-10:20 HE

[S. Special talk]
10:20 - 11:00
Chair: Sato, Natsuo (NIPR)

10:20 S-1 Axial symmetry/asymmetry of geomagnetic storm fields: Re-examination *
Sugiura, Masahisa (CRL), T. Kamei (Kyoto U)

10:35 S-2 Critical problems of M-I coupling on the nightside magnetosphere *
lijima. Takesi (CRL)

[5. Magnetosphere (1))
11:00 - 12:00
Chair: Nagai, Tsugunobu (Tokyo Inst. of Tech.), Sakurai Tohru (Tokai U)

11:00 5-1 Field-aligned currents derived from plasma convection data by the SuperDRAN experiments
Deguchi, Hiroki (Kyushu U), N. Sato (NIPR)

11:15 5-2 Relationship between ionospheric conductivity and intensity of the dayside region 1 field-aligned current in
geomagnetically quiet conditions
Yamamoto,Takashi, M. Ozaki (U Tokyo)

11:30 5-3 Anti-sunward current system derived from high-altitude observation
Nakano, Shin'ya, T. Iyemori (Kyoto U)

11:45 5-4 A Dynamics of Earthward Electric Field in the Magnetospheric Current Sheet Based on a Laboratory
Simulation
Minami, Shigeyuki, S. Takechi, A. I. Podgomy, I. M. Podgomy (Osaka City U)

BEE Lunch 12:00-12:45 HE

[Poster session]

12:45 - 14:.00

Pi1-1 Long-term variabilities of the Antarctic PMSE detected with the SENSU Syowa radars
- preliminary results -
Hosokawa, Keisuke (Kyoto U), T. Ogawa (Nagoya U), A. S. Yukimatu, N. Sato (NIPR), T. Iyemori
(Kyoto U)

P1-2  Airglow and GPS scintillation at Brazilian anomaly Region
Makita, Kazuo (Takushoku U), F. Rodrigues (INPE), S. Monteiro, N. J. Schuch (U Santa Maria)

P1-3 Mesopause temperature measurements using sodium temperature lidar at Syowa Station, Antarctica
Kobayashi, Fumitoshi, T. Kitahara, J. Yamashita, T. Kawahara (Shinshu U), M. Taguchi (NIPR), Y.
Saito, A. Nomura (Shinshu U)

P1-4 Observations of polar middle atmosphere with lidar technique at Poker Flat - The present state and future

plans of lidar observations of CRL Alaska Project -
Sakanoi, Kazuyo, K. Mizutani, M. Sasano (CRL), R. Collins (U Alaska), Y. Murayama (CRL)
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P1-5

P1-6

P3-1

P3-2

P4-1

P4-2

P4-3

P4-4

P5-1

P5-2

P5-3

P5-4

Variation of summer middle amosphere jet over Poker Flat and Andenes

Murayama, Yasuhiro, S. Oyama (CRL), K. Sato (NIPR), T. Hirooka, S. Miyahara (Kyushu U), W.
Singer (IAP, Germany), D. Riggin (CoRA, USA)

Research on the quasi-2 day wave observed in the polar mesosphere
Iwahashi, Hiroyuki, S. Nozawa (Nagoya U), S. Oyama,Y. Murayama (CRL), A. Brekke, C. M. Hall
(U Tromsg), A .Manson, C. Meek (U Saskatchewan), R. Fujii (Nagoya U)

Ion temperature of the dayside E-region in the auroral and cusp/ cleft regions
Maeda, Sawako (Kyoto Women's U), S. Nozawa (Nagoya U), Y. Ogawa (IRF)

Estimation of altitude profile of molecurar ion at polar ionosphere
Yamada, Manabu, S. Watanabe (Hokkaido U), M. Kubota, Y. Murayama (CRL)

RF Wave Irradiation Experiment to the Upper Atmosphere in the Polar Region
Takechi, Seiji, S. Minami, Y. Suzuki, (Osaka City U), M. Nishino, S. Nozawa (Nagoya U), M.
Rietveld (EISCAT and Max-Planck-Institut fur Aeronomie)

A study of Pc 4 Pulsations Observed at Circum-pan Pacific Magnetometer Network
Obana, Yuki , A. Yoshikawa (Kyushu U), R. J. Morris (Australian Antarctic Division), B. J. Fraser (U
Newcastle), J. V. Olson (U Alaska), S. I. Solovyev (Inst. of Cosmophysical Research and Aeronomies),
K. Yumoto (Kyushu U)

Phase-integrated Currents Generating Self-exciting Whistler-mode Sideband Waves
Ikeda, Makoto (Musashi U)

Study of interaction between INDEX satellite and space plasma via 3D unstructured-grid EM particle code
Okada, Masaki, M. Ejiri (NIPR), M. Hirahara (Rikkyo U), T. Sakanoi (Tohoku U)

Analysis of stable auroral wave-like structures in the afternoon MLT sector using the South Pole all-sky
images
Izutani, Yasuaki, S. Okano, T. Sakanoi (Tohoku U), M. Okada, M. Ejiri (NIPR)

Characteristics of the corotating aurora observed at Poker Flat Alaska
Toyoshima, Saori, H. Fukunishi, N. Yoshida (Tohoku U), M. Kubota, Y. Murayama (CRL)

Estimation of two-dimensional distribtion of auroral electron energy parameters using all-sky image data
Kubota, Minoru, S. Oyama, Y. Murayama (CRL)

Study on poleward moving quasi-periodic auroras in the cusp region and their relationship to the
SuperDARN radar
Murata, Yozo (Grad. U Advanced Studies), N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi
(NIPR), H. Yang, R. Liu (PRIC), M. Lester (U Leicester)

SOLAR FLARE PROGNOSIS DIRECTED FOR SUBSTORM PREDICTION IN THE MAGNETOSPHERE
A. 1. Podgorny, S. Minami, I. M. Podgorny (Osaka City U)

THE MECHANISM OF ENERGY RELEASE AND FIELD-ALIGNED CURRENT GENERATION
DURING SUBSTORMS AND SOLAR FLARES
1. M. Podgomy, S. Minami, A. I. Podgorny (Osaka City U)

Simultaneous observations of GEOTAIL/SuperDARN in order to investigatethe Pc 3 waves
Shinkai, Yuichi (Grad. U Adv. Studies), N. Sato, A. S. Yukimatu (NIPR), M. Lester, S. Milan
(Leicester U), J.-P. Villain (LPCE/CNRS), G. Sofko (Saskatchewan U), T. Sakurai, Y. Tonegawa
(Tokai U), SuperDARN/GEOTAIL Research Group

Study of compressional Pc 5 waves by using GEOTAIL conjunction with the EISCAT heater experiment
Tonegawa, Yutaka, T. Sakurai (Tokai U), Y. Shinkai (Grad. U Adv. Studies), N. Sato, A. S. Yukimatu,
T. Aso (NIPR), M. Lester, D. M. Write, T. K. Yeoman (U Leicester)
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P5-5

P5-6

P5-7

P3-8

P5-9

P5-10

P5-11

P6-1

P6-2

P6-3

P6-4

P6-5

Characteristics of Alfvén waves with a harmonic structure in the Cusp region observed on the AKEBONO
satellite
Hirano. Yumi, H. Fukunishi, M. Sato (Tohoku U), W. Miyake (CRL), A. Matsuoka (ISAS), T.
Nagatsuma (CRL), T. Mukai (ISAS)

Substorm Changes of Magnetospheric VLF Hiss
Ondoh, Tadanori (Space Earth Env. Lab.)

Multipoint observations of a Pi2 pulsation on dayside
Nosé Masahito (Kyoto U), K. Takahashi (JHU/APL), T. Uozumi, K. Yumoto (Kyushu U), Y. Miyoshi,
A. Morioka (Tohoku U), D. K. Milling (U York), P. R. Sutcliffe (Hermanus Magnetic Observatory)

Study of ELF/VLF electromagnetic environment around Japan observed by stratospheric balloon
Miyake, Taketoshi, T. Okada (Toyama Prefectural U), H. Yamagishi (NIPR), A. Chino (Toyama
Prefectural U), T. Yamagami, Y. Matsuzaka, Y. Saito (ISAS), ISAS balloon group, NIPR PPB group

Generation of AKR associated with SCs in the polar regions
Shinbori, Atsuki, T. Ono (Tohoku U), H. Ohya (Fukui U Tech.)

The Characteristics of Occurrence and frequency of the second harmonic auroral kilometric radiation
Hosotani, Akira, T. Ono, M. lizima, A. Kumamoto (Tohoku U)

Remote sensing of magnetospheric dynamics using proton aurora image data
Yoshida, Naofumi, H. Fukunishi (Tohoku U), H. U. Frey, S. B. Mende (U California Berkeley), T.
Kikuchi (CRL), M. Lester (U Leicester), T. Mukai (ISAS)

Observation of Geomagnetic Perturbation by Polar Patrol Balloons (PPB)
Tohyama, Fumio, M. Tanaka, Y. Nishio (Tokai U), N. Sato, A. Kadokura H. Yamagishi (NIPR), MGF
Working Group

Preliminary Experiments on Meteor Burst Communications in the Antarctic
Mukumoto, Kaiji, A. Fukuda (Shizuoka U), M. Nagasawa (Numazu College of Technology), Y.
Yoshihiro (Shizuoka U), H. Yamagishi, N. Sato (NIPR), H. Yang (Polar Research Institute of China),
M. Yao, L. Jin (Xidian U)

Plans for Future Experiments on Meteor Burst Communications in the Antarctic
Fukuda, Akira, K. Mukumoto, Y. Yoshihiro, K. Nakano (Shizuoka U), M. Nagasawa (Numazu
College of Technology), H. Yamagishi, N. Sato (NIPR), H. Yang (Polar Research Institute of China),
M. Yao, L. Jin (Xidian U)

Real time monitoring of Syowa Station data using satellite link
Nozaki, Kenro, M. Kawamura, N. Obara (CRL), M. Okada, M. Kikuchi (NIPR)

Demonstration of Solar-Terrestrial data Analysis and Reference System
Murata, Ken T. (Ehime U), M. Okada (NIPR), F. Abe (Nagoya U)

[5. Magnetosphere (2)]

14:00 5-5

14:15 5-6

14:00 - 15:45
Chair: Nagai, Tsugunobu (Tokyo Inst. of Tech.), Sakurai Tohru (Tokai U)

Loss Processes of MeV Electrons in the Outer Radiation Belt
Obara, Takahiro (CRL), Y. Miyoshi (Tohoku U), T. Nagatsuma (CRL), P. Buehler (Paul Scherrer
Institute), A. Morioka (Tohoku U)

Spatial distribution of increase of energetic particles observed in the upstream region of the Earth's bow
shock and in the magnetosheath

Keika, Kunihiro, M. Nosé (Kyoto U)
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14:30 5-7

14:45 5-8

15:00 5-9

15:15 5-10

15:30 5-11

Characteristics of PC index

Nagatsuma, Tsutomu (CRL)

Large amplitude compressional Pc 3 observed in the magnetosheath
Sakurai. Tohru, Y. Tonegawa (Tokai U), Y. Shinkai (Grad. U Adv. Studies)

Pseudo and major breakups
Nakai, Hitoshi (Ibaraki High School), Kamide Y. (Nagoya U)

KR and storm-time substorm
A. Morioka, Miyoshi, Yoshizumi, T. Seki, F. Tsuchiya, H. Misawa (Tohoku U), H. Oya (Fukui U
Tech), H. Matsumoto, K. Hashimoto (Kyoto U), T. Mukai (ISAS)

Seasonal and solar cycle variations of auroral kilometric radiation -Vertical distribution of radiation sources
Kumamoto. Atsushi, T. Ono, M. lizima (Tohoku U), H. Oya (Fukui U Tech)

@® Poster presentations (held at the poster session on 31st)

P5-1

P5-2

P5-3

P5-4

P5-5

P5-6

P5-7

P5-8

P35-9

P5-10

P5-11

SOLAR FLARE PROGNOSIS DIRECTED FOR SUBSTORM PREDICTION IN THE MAGNETOSPHERE
A. 1. Podgorny, S. Minami, I. M. Podgorny (Osaka City U)

THE MECHANISM OF ENERGY RELEASE AND FIELD-ALIGNED CURRENT GENERATION
DURING SUBSTORMS AND SOLAR FLARES
1. M. Podgormy, S. Minami, A. I. Podgorny (Osaka City U)_

Simultaneous observations of GEOTAIL/SuperDARN in order to investigatethe Pc 3 waves
Shinkai, Yuichi (Grad. U Adv. Studies), N. Sato, A. S. Yukimatu (NIPR), M. Lester, S. Milan
(Leicester U), J.-P. Villain (LPCE/CNRS), G. Sofko (Saskatchewan U), T. Sakurai, Y. Tonegawa
(Tokai U), SuperDARN/GEOTAIL Research Group

Study of compressional Pc 5 waves by using GEOTAIL conjunction with the EISCAT heater experiment
Tonegawa, Yutaka, T. Sakurai (Tokai U), Y. Shinkai (Grad. U Adv. Studies), N. Sato, A. S. Yukimatu,
T. Aso (NIPR), M. Lester, D. M. Write, T. K. Yeoman (U Leicester)

Characteristics of Alfvén waves with a harmonic structure in the Cusp region observed on the AKEBONO
satellite
Hirano, Yumi, H. Fukunishi, M. Sato (Tohoku U), W. Miyake (CRL), A. Matsuoka (ISAS), T.
Nagatsuma (CRL), T. Mukai (ISAS)

Substorm Changes of Magnetospheric VLF Hiss
Ondoh, Tadanori (Space Earth Env. Lab.)

Multipoint observations of a Pi2 pulsation on dayside
Nosé Masahito (Kyoto U), K. Takahashi (JHU/APL), T. Uozumi, K. Yumoto (Kyushu U), Y. Miyoshi,
A. Morioka (Tohoku U), D. K. Milling (U York), P. R. Sutcliffe (Hermanus Magnetic Observatory)

Study of ELF/VLF electromagnetic environment around Japan observed by stratospheric balloon
Miyake, Taketoshi, T. Okada (Toyama Prefectural U), H. Yamagishi (NIPR), A. Chino (Toyama
Prefectural U), T. Yamagami, Y. Matsuzaka, Y. Saito (ISAS), ISAS balloon group, NIPR PPB group

Generation of AKR associated with SCs in the polar regions
Shinbori, Atsuki, T. Ono (Tohoku U), H. Ohya (Fukui U Tech.)

The Characteristics of Occurrence and frequency of the second harmonic auroral kilometric radiation
Hosotani, Akira, T. Ono, M. lizima, A. Kumamoto (Tohoku U)

Remote sensing of magnetospheric dynamics using proton aurora image data
Yoshida, Naofumi, H. Fukunishi (Tohoku U), H. U. Frey, S. B. Mende (U California Berkeley), T.
Kikuchi (CRL), M. Lester (U Leicester), T. Mukai (ISAS)




MM Tea break 15:45-16:00 HE

[6. Future plan]
16:00 - 17:15
Chair: Yamagishi, Hisao (NIPR)

16:00 6-1 Plan for observation of high-energy cosmic-ray electrons and atmospheric y-rays with emulsion chamber by
PPB

Kobayashi, Tadashi (Aoyama Gakuin U), T. Yamagami (ISAS), Y. Sato (Utsunomiya U), K. Yoshida
(Kanagawa U), J. Nishimura (ISAS)

16:15 6-2 Observation of High Energy Cosmic Ray Electrons with PPB
Torii, Shoji, N. Tateyama, T. Tamura, K. Yoshida, K. Anraku, T. Yamashita (Kanagawa U), J.
Nishimura, T. Yamagami, Y. Saito, S. Ohta, M. Namiki, Y. Matsuzaka (ISAS), K. Kasahara, T.
Ogawa, M. Fujii (Shibaura Inst. of Technology), H. Murakami (Rikkyou U), Y. Katayose
(Yokohama National U), H. Kitamura (NIRS), T. Kobayashi_(Aoyamagakuin U), Y. Komori
(Kanagawa Prefecural College), T. Yuda (Nagoya U)

16:30 6-3 Millimeter-wave measurements of stratospheric and mesospheric minor constituents in the polar region

Nagahama, Tomoo, H. Nakane (NIES), A. Mizuno, Y. Fukui (Nagoya U), Y. Yonekura, H. Ogawa
(Osaka Prefecture U)

16:45 6-4 A prospect of automated network observation of upper atmosphere physics in Japanese Antarctic Research
Expedition
Yamagishi, Hisao (NIPR), H. Fukunishi (Tohoku U), K. Yumoto (Kyushu U), S. Morita (IHI
AEROSPACE CO.,LDT.)

17:00 6-5 Inquiries regarding use of penetrators to measure various parameters at remote/inaccessible locations such
as Antarctica
Morita, Sinya (ITHl AEROSPACE CO,,LDT.), H. Yamagishi (NIPR)

® Poster presentations (held at the poster session on 31st)

P6-1 Observation of Geomagnetic Perturbation by Polar Patrol Balloons (PPB)
Tohyama, Fumio, M. Tanaka, Y. Nishio (Tokai U), N. Sato, A. Kadokura H. Yamagishi (NIPR), MGF
Working Group

P6-2 Preliminary Experiments on Meteor Burst Communications in the Antarctic
Mukumoto, Kaiji, A. Fukuda (Shizuoka U), M. Nagasawa (Numazu College of Technology), Y.
Yoshihiro (Shizuoka U), H. Yamagishi, N. Sato (NIPR), H. Yang (Polar Research Institute of China),
M. Yao, L. Jin (Xidian U)

P6-3 Plans for Future Experiments on Meteor Burst Communications in the Antarctic
Fukuda. Akira, K. Mukumoto, Y. Yoshihiro, K. Nakano (Shizuoka U), M. Nagasawa (Numazu
College of Technology), H. Yamagishi, N. Sato (NIPR), H. Yang (Polar Research Institute of China),
M. Yao, L. Jin (Xidian U)

P6-4 Real time monitoring of Syowa Station data using satellite link
Nozaki, Kenro, M. Kawamura, N. Obara (CRL), M. Okada, M. Kikuchi (NIPR)

P6-5 Demonstration of Solar-Terrestrial data Analysis and Reference System
Murata, Ken T. (Ehime U), M. Okada (NIPR), F. Abe (Nagoya U)

[Closing]
17:15-17:20

17:15 Closing remarks Sato, Natsuo (NIPR)

— XXi —
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Effects of the stratospheric sudden warming on the general circulation in the MLT region.

Yasunobu Miyoshi ( Kyushu University, Faculty of Science)

Effects of the stratospheric sudden warming on the general circulation in the MLT region are
investigated by using a general circulation model. The model result shows that cooling of 15K
at high latitudes of 80-90 km height occurs during the sudden warming event. The
temperature variation due to the sudden warming event also appears in the lower

thermosphere.

P P 2SR AR I T P R B A BRI IR IME T 5 Z & b T 5. IT4E
OBBNZ LAvE, FHERE S THAEOBEERICIBWTY, REBEREARARIC
25K F2EE OFFIR 2ME M X TV 5 (Waltersheid, 2000). L2>L7R2S 6, $f5l o # IR
EH2db00, EOREOREFIBICENTEDREDRRIRMNA U D Mo T
BEFRATHD. £ZTEHETIE, RIRBRETNVICLHBEERE AWT, &’E
BERARFIRIZ LY, FHE RO THEAE OGRS T DIRE - BB &
DX I BEEEZTDDRRITHRDLZLIZTS.

M L7 7 /Ui, B b THERE (R E 0~140km) £ TE B LM KFEFE K
K[ARMBEERET M(T2ILSS) ThH D. ZOETI/VICIE, IERBELZELHEBREZII LY,
BEBRE, A AN, aFREREPEE - THAB CEER2YHBRIISTEE
hTws, #FERRE I ERECHDL, RBEZRAFRME O, FHBRES
THEREAEE O BRI d0 1T 2 KRR KIEER DL B % gt L CHiz.

fEMT OfER, FUERBZRARAIRIFICIX, MO &E 65km 14T 30K, [ 5t
(R E 80-90km) T 15K ORREAENT-. F7z, BETHICBWTHREEZEARAER
@%%&EB%%EE%Mﬁﬁn,mgﬁ%%ﬁﬁ®%§ﬁ,@%Eﬁﬁﬁ%%@?
HICETREZENFRIND. INOLDORFRRNED X D BUNKIT I W AL B0
DWTHIT 1T, 7Y, EREBFRETHATETHS.
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A Meridional Scan of the Stratosphere over the Ocean

(MeSS02001)
K. Sato® (NIPR), M. Yamamori (U Tokyo), S. Ogino (Kobe U), N. Takahashi(Kyoto U) and Y. Tomikawa(U Tokyo)

A cruise observation was performed in the time
period of 27 November to 25 December, 2001 by
launching 84 radiosondes in the mid-Pacific for a
wide latitude region of 25N to 48S with latitudinal
intervals of about 1 degree. We extracted gravity
wave components following the definition by
SPARC gravity initiative to examine latitudinal
variation of their dynamical characteristics. The
gravity wave energy is largest around the equator
just above the tropopause, but it seems that the
energy peak spreads to higher latitudes at higher
altitudes. The peak values are several times as large
as the climatology in land regions shown by
SPARC gravity wave initiative. The vertical
wavenumber (m) spectra are steep and close to the
shape proportional to m> in the equatorial region

while they become shallower at higher latitude 60 , — | 1
regions. An interesting result obtained by the 120 140 160 180 -160 —14D
following detailed analysis is that the energy peak Longitude (E)

observed in the equatorial region is due to an Locations where radiosondes were launched.

inertia-gravity wave packet propagating from the

Northern to Southern Hemispheres. In the meridional cross sections of winds and temperature, phase and
energy propagation of a wave packet is observed in the latitude region from 7N to 208, even though each
profile was obtained at different time. In particular the phase structure is clear in the latitude region of
11S to 19S. Thus we performed hodograph analysis for each vertical profile in this region with a
theoretical constraint of phase relation of an inertia-gravity wave between winds and temperature
components. The temperature amplitude estimated from wind amplitudes and obtained wave parameters
accords well with the observation, indicating that wave packets are due to an inertia-gravity wave. The
inertia-gravity wave propagates southeastward with a horizontal wavelength of about 1500km and a
vertical wavelength of about 4.5km. These estimated wave parameters explain well the phase structure
and energy propagation observed in the meridional cross sections. The reason why the wave packet
propagation  is  nicely

detected by this cruise V. (m/s) Nov 30-O0ec 25, 2007

observation is that the ship | = Jpoh bW = s
speed is almost the same as
the  meridional  group
velocity of the
inertia-gravity wave. A
satellite IR picture is
examined when the wave
packet is located at the
tropopause (z=17km) when
the ship is located at 7N on
December 6, 2001. A clear
structure of ITCZ was
observed at this particular
time and location. Thus it is
likely that the observed
gravity wave is excited by

vigorous convection  at It is clearly seen that a wave packet propagates energy upward and southward.
ITCZ.

e e ey
“ "

A meridional cross section of the meridional winds obtained by MeSS0O2001.
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Temporal/Spatial mesoscale dynamics in the polar thermosphere

©Oyama, Shin-ichiro', Hiroyuki Shinagawa’, Takeshi Sakanoi’, Mark Conde”, and Mamoru Ishii'
1. Communications Research Laboratory, Japan
2. Solar-Terrestrial Environment Laboratory, Nagoya University, Japan
3. Graduate School of Science, Tohoku University, Japan
4. Geophysical Institute, University of Alaska Fairbanks, USA

In this paper we will show the temporal/spatial mesoscale (period of a few tens minutes and 10° = 10" km horizontal
scale) dynamics in the polar thermosphere observed with an all-sky Fabry-Perot interferometer (FPI; wavelength = 630.0
nm) and the European Incoherent Scatter (EISCAT) radar. The thermospheric dynamics are considered to be controlled
by the global-scale pressure gradient caused by solar heating, the ion drag, the Coriolis force, and the viscous drag.
However, the all-sky FPI showed the horizontal wind-shear in association with enhancement of plasma motions in the
polar F-region [Conde et al., 2001]. Furthermore, the EISCAT radar showed the vertical wind-shear in the lower
F-region. These temporal variations and spatial distributions are notable results to understand the energy balance in the
magnetosphere-ionosphere-thermosphere coupling and the transport of thermospheric particles.

K@ CIERRM 7 7 7Y Xo—F#it (FP1; % 630.0 nm) & EKINFETFHEEL (EISCAT) L— & Tl
) & A7 MRS BN 35 1 2 eI - ZEfIRY A Y A A —VEE) (3% 10 2, 10°~10% km A & —/L) (22T
W5, BEERZR - ROEERICAE CDENARL. 2 YA Y B BEAICRERSND 7 o — i 7)Y
ﬁﬁﬂT%%?%ékﬁianw&JﬂwﬁW%Fmﬁw7717&muﬁmtt%VZ&~wkk%9
7 — AT FPT G & 7= BB ACSERIZ 4 Bz [Conde et al., 2001], FPI 77— & & BRI L 72
W, BRI - 250 A Y A — VEBIBKERERET A O TR L Y b4 8 ilkéffﬁﬁéfllu'i’i"ﬁﬂ‘-ﬂi LA &
MhhoTE ?“;L.. 7= EISCAT L—# OREH#IT BN 7 — & Z fihr L7 f5 3. B R F sikic s T
BB RS ORI S 7 — DB HEET D 2 ENRE IR, 2 b ORFRIZETICZE /M oA 1, BE — TR -
R EEE A BT A = R A X — O ANE 2 B 1T 2 MEE ORI L > TERTRERHRTH D,

EISCAT CP-1 Vi

SDms"

400

350
€ Figure
Z 300/ e
'§ Height profile of the geomagnetic field-aligned ion
£ 250 velocity observed with the EISCAT radar (CP-1 mode:
< long pulse code). In the lower F-region, one can see large

200 [ vertical wind-shears (e.g. 1920 UT), which are considered

150 1 to be generated by neutral wind drag because of small

1920 1922 1924 1928 1830 1602 1934136 diffusion velocity (a few ms™).
UT [hour]
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Thermospheric wind and temperature measurements

by the Fabry-Perot Imager at Syowa Station

OM. Taguchi (NIPR), S. Okano (Tohoku University), and M. Ejiri (NIPR)

The 42nd Japanese Antarctic Research Expedition installed the Fabry-Perot Imager (FPI) at Syowa Station in March
2001, and obtained fringe images of auroral emission lines of OI 557.7nm and OI 630.0nm during the austral winter of
2001 when the solar activity was in the maximum phase. The temperature control system of FPI has been functioning
normally as designed stabilizing etalon temperature at 30.00030.03°C. OI green and red lines were alternatively
measured in every even and odd minute, respectively, with an exposure time of 30 sec. Throughout the season
observations were made in 71 nights, and the total amount of obtained data is about 120GB. An analysis method to
derive wind and temperature fields and preliminary results will be presented.

T 77N —R_O—4 A—T % —(FP)I37 771 —_O—
THRERBALTH— 08Bk Fy 75— 7 bR
VT —RERHET A LIZE ), BAESETORER
OIREDZE oA % HH T 5B TH S, FP1 I3+ —1
FIHENZAE T T £ A AT — VOBE SIS & 312
WIHBE AR Y [+ I 7 A0EHE= ") » 7% Y
ELT % 42 REGHHISEIRR IS X - TR 3%
B3Nz, ZITIIE 1 EFHOBNRR Y HET 5,

UPlI RKiZ7 7 7)) — RO —F it 2 L HFER L
CCD W AZHb%b, THaIERZERI AT L%
THFTOIREZ)IZ H0.03CLUHICHE *hTwnb,
CCD 71 A T3 WFEH 1024 X 1024 DS THIREEI 7 L — 4

PFUAT77—CCD %L TV 5, BFHESIIIHEE
EiE. B8 PC2&.FPI O bha—5, Jyw¥—arho
— T E NS, HIPCIZT7 VY — T vy y— .35
—illf#l . HK 7 — # JUE R U° CCD # * %75, =
y0a r b u—7 KOS AR EL He-Ne L —
F— N OREZLEE % + 0.1CLAICHIE L Tw 3
TR I S T,

7 VERIE 1 30 BER Gl LTI S A
%o GPS I & o THREHIMIE SNINTP H—3— |27 7 &
AY BT EIZL o THHI PC PIERBERHIE S ST LITKIES
NT5, £D PC PIERIFETIC & o TIEREIZ 1| HTEIC
HAENE MFT—EFTERZIAT 5, O 557.7nm

& 01 630.0nm %AZHIHRMET 5. H{£ (3 16 ¥ FTIFF
R TN— FF1 A2 IC—B-F S h, — 0BT
%, DVD-RAM 7 4 AZ|Za¥—&h 5,

FPI & 42 KEX AR BT/ 1Bl S 7=
HBRICELE Sz, 2001 4E 2 A dA)H 5 FPL Db |
TPEEZBME L. 3 A 31 B2 5@l 2 fa L7, 8
Al HDI10 A 16 HE TOBMBEIZ 71 H. 550
727 — % fid 5.2GB DVD-RAM 7 12724 (T -72,
2001 FEEH S — X AIKBAEBIEER A Td - 7275,
RIFEZRRARTH o7 BlITF— 461 LT4H 1 H
123572 01 557.7nm & OI 630.0nm K OSE i $ee e
t He-Ne L —H'—HDF#7 1) » Vg % Figure 1 IZ
Y30 HBHTH 557.70m (£ 1000cts/pixel L I,
630.0nm T % 100cts/pixel L ED S 7 o~ IS shTw
%o FHLRIDNE CHIZ STV B8, FAMID 7 1)
YIUTHRNICT %Ry v LN Tna,

MR L LT, CCD # 2 5 DS BanGH: 1= # 1
FTAA—TVD) TICER L TW-BRriREETrw
E— FTOBEFTE L WIRIRIZH L, FNAEHTE
WET7 V-4 b7 A 77—k CCD OF| S x4 LT,
60 F51E B T 60 FUFEI TOWRIEATTRE T 5. 43 Kbk
T CCD # X7 &fblRY)., ST A FETH 5,

BRE.HLFGo7-7— 5 DT O T 5b, ATT
&, BT OBPEBII OV THECRET 5,

Fig. 1 2001 4 4 A 1 HICIBAZEBICBWTRO AL A -0 8TFEET ) ¥ ¥, 2601 557.7Tnm (21:20UT) K& U O
630.0nm (21:21UT)o FEHFMIIVFNE0 B TH S, AMIZLE(L He-Ne L —H—632.8nm OF 7)o
T, BHEFMIL 1B THE, EAWBEILHN, AXTABTHL,
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A new SuperDARN meteor wind measurement by raw time series analysis method
°Akira Sessai Yukimatu and Masaki Tsutsumi
(National Institute of Polar Research, Tokyo)

At the last NIPR/UAP symposium, we proposed an application of SENSU Syowa SuperDARN radars to meteor
wind observations (Tsutsumi and Yukimatu, 2001). We developed the new raw time series analysis method as the
progress of the proposal, implemented it into the current radar operating system at SENSU Syowa radars and
successfully obtained the altitude profile of neutral wind velocity fields at mesopause region as well as the structure of a
downward phase propagating semi-diurnal tide, which has not previously been achieved by normal SuperDARN ACF
analysis data (Yukimatu and Tsutsumi, 2002). We here present the initial results as well as seasonal variation of neutral
wind field and comparison of the new data with conventional ACF data and also with Syowa MF radar wind data. It
was decided at the latest SuperDARN workshop (May, 2002) that our new method would be adopted at all the
SuperDARN radars so that SuperDARN would have an additional function to provide a unique longitudinally extended
meteor radar network over the polar mesopause region at both hemispheres, which will effectively contribute to the
mesosophere and lower thermosphere (MLT) region dynamics especially in the TIMED mission era. Furthermore,
meteor echo analysis is an example of many possible applications of our new raw time series analysis method. It can
also be applied to other issues on atmospheric physics, such as PMSEs recently detected by SENSU Syowa radars
(Ogawa et al., 2002) and also to ionospheric studies to shed light on real but hidden physical processes behind ACFs.

SuperDARN (Greenwald et al., 1995) D7)V F73)v A ACF Blilli- X 2 EHis— 7 — (GNREs) % i
RIra—TdhsELTHHERmEOPWEEZ KDL FE (Hall et al., 1997) 2BV TiX, GNREs
H59 X T underdense i B LI —THILDHERTE LWV LR, PHBAOEGESHIRO LN LW L 4%
DRENH -7z, ThOEDOMER T WRT 57:0, KA E, BHREBINICLE L~ VF /30 AR %17
W, FRETIETTWAE 1IQ 7— ¥ M L. underdense it 2T I — DA LML T 28 LV #]
fll - BT FEEAROY VR LATRELZ (BB, T8, 2001), ZOREE LT, COFEELEHR
B BIHBSE L 7oA R RIS - 472 — F % SuperDARN Ol 7' 75 L (T8 A L, #ifsbg
F13EHy SENSU SuperDARN L — ¥ — 2B\ T, REE 10 A X 0 EH 7 — 5 ORGZ MG L. THhiZE
D, ST TH ACF Bl T TGO N % h - 7o IR FE R O v P8 o & BE 5546 R0 H JE 1 %
WD T HIAZAFE OHAH % SuperDARN THID T & 6 2 5 Z L AZHI) L7z (Yukimatu and Tsutsumi, 2002) o
L DFERTIX, SOOI REZRT & & DI, FFEMBTHE S A7z v R B 5 i 45 o v JEs
BOFERMER, GERD ACF FEILL L7 =%, RU, BMEHMF L— ¥ — 12X 28R & DILEEFIC
SVWTOBERED RT, 7o SR L ARV FETIRBRST o Sh TR WE
L -0 EoOMER, L@l (S SREET— 7 OB HEIC OV THEREZIT I o

Frc D ZOF LWTFHEIZHRIAD SuperDARN workshop 2002 123> T4 SuperDARN L — ¥ — T
SNBZENEOHOLN, 2 SuperDARN (2L %, BALTBRBOLVER LML L= — 7 RiiE LV —
¥—Fw b7 — L EBRTLHEFE R o7, ZHIZE Y, SuperDARN A% (4512 TIMED ## 2 mission
W) whbwad MLT (FPRIPE - THAE) EEOMEICKEICEMTE 200 LifFa 5,

COHEBRBNTFEE, SRR SNICERRVBITFEOO L SOICHPNIE X2 v, i
SENSU L —#—I|Z X 1) SuperDARN T#)& THitt 172 PMSE (Ogawa et al., 2002) 5D KFHIR D
e, EIZIEX ACF F— 2 OWHISECEOYHME AL (EHMEAHANERR 77 X ALE
) OMBICOFH -2 TFEES5Z5D0LEZ O, BHENE (SEET I — DR WE M.
T — S EIR  R U%E S (M-1 mapping & coupling) DY) 123 EFS5THLDEMFTE S,

SEXM .

Greenwald, R.A., et al., DARN/SuperDARN: A global view of the dynamics of high-latitude convection, Space Sci.
Rev, 71, 761-796, 1995.

Hall, G.E., J.W. MacDougall, D.R. Moorcroft, J.P. St.-Maurice, A.H. Manson and C.E. Meek, SuperDARN radar
observations of meteor echoes, J. Geophys. Res., 102, 14603-14614, 1997,

Ogawa, T., N. Nishitani, N. Sato, H. Yamagishi, and A.S. Yukimatu, Upper mesosphere summer echoes detected with
the Antarctic Syowa HF radar, Geophys. Res. Lett., 29, 61-1—61-4, 2002,

SRHEIE, ATHAR, BN HF L — % — (2 X 2 U2 BRI ORRES | % 25 lohiikic 55 0) 2 TRERE REAIBEE BRI > > K 2 4
2001. (Tsutsumi, M. and AS. Yukimatu. Application of Syowa HF radars to meteor wind observations, 25th NIPR/UAP Symposium, 2001)
Yukimatu, A.S. and M. Tsutsumi, A new SuperDARN meteor wind measurement: Raw time series analysis method and

its application to mesopause region dynamics, Geophys. Res. Lelt., in press, 2002.
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All-sky imager observations of airglow at South Pole
°Masaki Tsutsumi, Masaki Ejiri, Shu Takeshita, Yusuke Ebihara,
Makoto Taguchi, Masaki Okada, and Kaoru Sato
(National Institute of Polar Research)

Horizontal propagation characteristics of gravity waves at South Pole is hardly known despite of its unique
location in the atmospheric physics. We started all-sky imaging observations of Na airglow (589nm) at
South Pole station in May 2002. The Na line is less affected by aurora activity compared with other
lines and suitable for airglow imaging in polar regions. A meteor radar system by a research group in
USA is collocated, and will provide background information for small scale waves detected by the imaging

observations.

FRRRIIARKBANC L > TIIHEN 2R ATH S, FHBRAEERICBWV TR, ZhE TIokeBR AR T b
U LEET A —8Hl. OH KFOEIZ X 2IREBAI, R L —F —8Hlie £ H» 5 KKk % oo mrges
REN, KBFERWTH 2RI 1 O EPEYEOR R EARE N TVS [e.g., Collins et al, JGR,
1994; Hernandez et al., GRL, 1993; Forbes et al., GRL, 1995], LA>L., #EBE#EXOHWFEL LTRE 2%
B % BT TEABIZOWV T, FIOKPEEMEEEICE U THrgEs 2372 <, RAOFERE L TEREA TS,

BarxOIZN—7TlE, 197 E LV EBAEMIIBVWTEBRESKEA A ATy —IlX 54— 50%4
BB ZAT > TV D [Ejini et al., 1999], KEHXZBH AU KKEBHIC & Y 8 S 7 KFE 2 kot OfE s 7
L TEEZN, e 7 bR CHEERBRTLAb I VBB THZ ENE L, REEEZBE BT - 41X
LW, L2L., 7h Y T ARFOER (589nm) [CBWTITFHMANC A —12 T ORIGRENMEL . HAFRESE
THARKAHABRSFTRE L 725 [ BEREBIAT ARBEIK {5 2001 #1], ZhZ2FIHL. 2002405 A LY+
N D AKOBRZERIG L., FROKKWWE (20BN oRELIHMETX 5 L 52, 4 FlEIC 1
RHEREOFIETA—r FBRAOERIITo TS, L—F—RT7 A ¥ —TIIBRIREE R KT R r—1 (R
23 5km fRE QMM EN S, 1000km BREE X TOMEOBA - THNFETH S, 2B, MBATIE, KE
DT N—T (8. Avery b) BIE L —F —IC X 2 REBHZ RRFIZIToTW3, KENETHRZIZ/NARr— ik
BOEREREEZDLOTHY, b OEEHERDEEINS,

B 12200246 4 16 H 20 %700 47 (UT) {28 b= OI(557.7nm) DE (£ : |H 328, Eifgo L, AHix
ENENT Y =P, 0OW OFHR) &, 01 HE%ICESNET R Y T A (58Inm) DEHE (F : TBH 64 B) %
AT, OlOFTIEA—nr 7HEBROEMZPLICREHEENTWVAR, TR Y 7ADIES IITE L X 5 eiEx
Rond, KEENKTEBNIC LV ER I & Bbh 25 0ofREE KEEETE+ kn) BB D HNRAB,
2B, SIEBAREAEL Y LRVEE CRESNTE Y, SEMRMIT LT BHCIIBREEENNLEL 2 5,
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N. F. Arnold (L 2 &% —K%)
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PMSE Observations with the SuperDARN HF Radars

T. Ogawa, N. Nishitani (STE Lab., Nagoya University)
N. F. Arnold (Univ. Leicester)
N. Sato, H. Yamagishi, A. S. Yukimatu (NIPR)

Polar Mesosphere Summer Echoes (PMSE) appearing at around 80-80 km near the cold summer
mesopause have been well studied at northern high latitudes using a various kind of radars at MF-UHF
frequencies. In Antarctica, PMSE were first detected with a 50-MHz radar at a Peruvian base in 1994.
These radars have vertical (or nearly) pointing beams because PMSE are believed to be strongest for
the vertical beam with very high aspect sensitivity. To the contrary, the Super Dual Auroral Radar
Network (SuperDARN) HF radars use oblique multi-beams to explore the high latitude E and F region
ionosphere. The objective of this paper is to demonstrate that oblique incidence HF radars like
SuperDARN are also suitable for the PMSE study.

Peculiar upper mesosphere summer echoes at HF band were first observed in 1997 with the
SuperDARN radars (11 MHz) at Syowa Station in Antarctica. The echoes occurred in summer at slant
ranges between 180 and 315 km under very quiet geomagnetic conditions, and were characterized by a
duration of less than 80 min, quasi-periodic oscillations of velocity and echo power with periods of 5-20
min, velocities between -40 and +20 m/s, and narrow spectral widths less than 40 m/s. Although no
supporting evidences exist, these echoes have been believed to be Antarctic PMSE, relying on that the
echo characteristics are quite similar to Arctic PMSE.

Very similar echoes were also observed in the summer of 1999 at ranges of 105-250 km with the
SuperDARN radar in Finland that were being operated at 9, 11, 13, and 15 MHz. We suggest that
scattering target of the HF echoes is not a horizontally layer but rather isotropic, and speculate that with
increasing radar frequency, the target becomes less isotropic. Simultaneous detection of PMSE at
altitudes of 80-100 km with an MST radar at Esrange, 650 km north of the HF radar site, strongly
supports that the HF echoes are surely PMSE at HF band.

In the presentation, PMSE detected at the Syowa HF radars in the austral summer of 2001-2002
are also reported. We believe that many SuperDARN radars in the Arctic and the Antarctic are quite
useful for exploring the global morphology, long-term variability and north-south asymmetry of PMSE.
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Global occurrence rate of sprites estimated from ELF waveform data

obtained at Syowa station and Onagawa observatory

©M. Sato', H. Fukunishi', N. Fujita’, M. Kikuchi®, and H. Yamagishi’
1. Graduate School of Science, Tohoku University
2. Graduate School of Science, Kyoto University
3. National Institute of Polar Research

In order to estimate the global occurrence rate of sprites, we have analyzed ELF magnetic field
waveform data obtained at Syowa station (69.0°S, 39.6°E), Antarctica and Onagawa observatory (38.4°N,
141.5°E) in Japan in the period between February 2000 and January 2002. The observation systems
installed at both sites have continuously acquired ELF waveform data of the X and Y components with a
400 Hz sampling rate and a 16-bit resolution. It is found that transient Schumann resonances (SR)
coincided with sprite events induced by strong positive could-to-ground (CG) discharges. Using this
relationship, we selected transient SR events statistically and estimated the charge moments of causative
CG discharges. It is found that most of these transient SR are excited by positive CG discharges with
the charge moment of >200 C-km. From these analyses and referring the results of Hu et al. [2002], the
global occurrence rate of sprites is estimated to be ~220 events a day. We will show the global map of
lightning activity and will discuss the seasonal variation of the sprite occurrence rate.
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Observation of sprites for Hokuriku lightning and of the associated ELF sferics
and ionospheric perturbations and some results.

M. Hayakawa, T. Nakamura and Y. Hobara (Department of Electronic Engineering, The

University of Electro - Communications)

Optical phenomena in the mesosphere and ionosphere (like red sprites, elves etc) are becoming
one of the most interesting subjects in the field of atmospheric electricity.  Also, those optical
phenomena have been found to induce many associated phenomena like ELF sferics,
ionospheric perturbations (Trimpis) etc., and in this sense, this subject can be regarded as the
good means to study the atmospheric - ionospheric electromagnetic coupling mechanism.
However, in order to have a complete understanding of this coupling, it is highly desired to have
a coordinated measurements (lightning, optical measurements, ELF sferics, ionospheric
perturbations etc.). We have carried out this kind of coordinated measurements for the winter
of 2001/2002 (Dec. 2001 to February 2002) as follows.
(1) lightning measurement: Lightning and radar observation at Kamatsu base, together with the
electric field observation.
(2) Optical measurement for Hokuriku lightning from Shimizu.
We have succeeded in detecting about 20 sprites for the winter lightning.
(3) ELF observation in Moshiri.
By using the ELF observation (waveform observation) in Moshiri in Hokuriku, we can
estimate the charge transfer (Q ds) for the lightning.
(4) Ionospheric observation (Trimpi).
We have seven observing stations of Trimpi phenomena in Japan, but we will use the
Trimpi observation at Kasugai and Moshiri for NWC (Australia) VLF transmitter.
In the talk, we will present some results on sprites in relation with the causative lightning

(polarity and charge transfer).
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Current Issues in the Magnetosphere — lonosphere Physics

Tsugunobu Nagai Earth and Planetary Sciences, Tokyo Institute of Technology
Tokyo 251-8551, Japan

In the polar ionosphere, the average current pattern derived with ground magnetic field observations
shows basically the two-cell pattern: the clock-wise current cell in the dawn side and the counter-
clock-wise current cell in the dusk sector. The intensity of the two-cell pattern is governed mainly
by the IMF Bz, while the position and size of the two-cell pattern are controlled mainly by the IMF
By. This average current pattern is believed to be the magnetospheric plasma convection produced
by the solar wind — magnetosphere coupling. The anti-sunward convection in the polar cap
corresponds to the dawn-dusk electric field with 20-50 mV/m in the ionosphere. Spacecraft at low
altitudes observe the dawn-dusk electric field in the polar cap, the southward electric field in the
mormning side, and the northward electric field in the evening side, in the northern hemisphere.
Furthermore, spacecraft in the polar ionosphere observe ion drift patterns that are consistent with the
large-scale electric field. In the magnetosphere, plasmas should flow tailward on open field lines
across the polar caps and the magnetospheric lobes, and the sunward convection in the inner
magnetosphere should complete the plasma convection cycle. In situ observations for plasma flows
in the plasma sheet show that plasmas are rather stationary. Even when strong plasma flows are
expected to take place, fast plasma flows are rarely observed. These facts imply that more
comprehensive studies are needed to understand the magnetosphere-ionosphere coupling mechanism.
In this paper, the dynamic of the plasma sheet is studied in relationship with well-known ionosphere
phenomena: substorms, steady southward IMF Bz, and ssc. For substorms, the development of
substorm activity appears to be well monitored with global views from satellite observations. It is
well established that active auroral activity in the UV images and fast plasma flows in the same
meridian in the plasma sheet are well correlated. However, the relationship between feature in the
global UV image and those in ground optical observations is poorly investigated.  For steady
southward IMF Bz, enhanced convection is expected to continue. In the case when the southward
IMF Bz is fairly strong, substroms recurrently take place, and fast plasma flows appear in
association with substorm onsets in the plasma sheet. In the ssc event in the northward IMF Bz, the
magnetosphere is not simply compressed. Usually, cold and high-density plasmas appear in the
plasma sheet. These cold and high-density plasmas are not the dominant population in the plasma
sheet, so that the plasma transport mechanism changes drastically. On the basis of these

representative observations, future direction for the magnetosphere-ionosphere physics is discussed.



Global Network Observations of Electric and
Magnetic Field Variations for Space Weather Study

OyuMOTO! K., K. Kamikawa2, R. Ishihara2, A. Yoshikawa2, H. Kawano?2,
M. Shinohara3, K. Nozaki3, and the CPMN Observation Groups

1. Space Environment Research Center, Kyushyu Univ., Fukuoka, 812-8581, Japan
2 Dept. of Earth & Planet. Sci., Kyushu Univ., Fukuoka, 812-8581, Japan
3 Communication Research Laboratory, Tokyo 184-8795, Japan

In order to understand the solar wind-Earth's magnetosphere-ionosphere coupling
system, and to clarify global nature of penetration and/or propagation mechanisms of
electromagnetic disturbances from the polar to the day- and night-side equatorial
ionospheres and/or from outside the magnetosphere into the dip equator, the CPMN
(Circum-pan Pacific Magnetometer Network) group is planning to build up a FM-CW
(Frequency-Modulated Continuous Wave) radar array along the 210° magnetic meridian.
This project also focuses on contribution to the Space Weather study especially around the
earth's space environment.

In this paper we will demonstrate DP 2-range variations as an example, which has a
complex nature and cannot explained by the existing model. It is well known that
daytime DP 2 magnetic variations observed on the ground are well correlated with
changes of the solar wind Bz component (Nishida, 1968 a & b). Electric fields caused by
the solar wind interaction with the Earth's magnetic field are believed to be imposed on
the polar ionosphere and penetrate into the equatorial ionosphere (Nishida, 1968b;
Kikuchi et al, 1996). DP 2 magnetic variations are clearly seen on the ground in the
dayside equatorial region where the ionospheric Cowling conductivity is zonally
enhanced.

Two-type DP 2 magnetic variations are found to correlate with quasi-periodic changes
of the solar wind pressure and the IMF Bz component. The electric fields caused by the
IMF Bz variations must be imposed on the polar ionosphere, and the ionospheric DP 2
electric fields may penetrate instantaneously from the polar ionosphere into both the day-
and night-side equatorial regions. The expected magnetic variations produced by the
penetrated electric fields should be anti-parallel in the day and night sectors, which is not
consistent with magnetic variations observed at night-side equator. The observed DP 2
magnetic variations may be produced by a zonal ionospheric current at lower latitudes,
which must be induced by the IMF Bz variations. The other type DP 2 magnetic
variations show a good correlation with changes of the solar wind pressure, which can
produce intensity variations of the Chapman-Ferraro current at the magnetopause and then
global in-phase magnetic variations in day and night sector.



2-3 Real Time Data from the IMAGE Satellite:

Current Status and Plan for Coming Years

E.Sagawa (CRL), K. Ohtaka (CRL), T. Onsager (NOAA), S.B. Mende (UC Berkeley)

We have been utilizing the real time IMAGE satellite data, in particular, aurora images taken with the FUV instrument for
space weather forecasting. Real time data from IMAGE is received by one or more of several ground stations operated by
NOAA, UC Berkeley, and CRL and redistributed to all three sites through the central data depository located in NOAA. It has
been proved that real time images of aurora are valuable for assessing the current status of magnetosphere activities, and
becomes an important asset for the space weather forecasting.

The latitude of the satellite apogee is drifting about 45 degrees per year since its launch in March, 2000. It has been over the
northern polar region during the IMAGE primary mission period which ended this March. It is now located in the midlatitude
of the northern hemisphere. Due to the change of the apogee latitude, the instrument is now increasingly looking at the low
and mid latitude ionosphere. Although the primary mission of FUV is to observe aurora over the polar region, it becomes clear
from the recent FUV observations that the instrument is also capable to provide a unique data set to the study of the low
latitude ionosphere. Fig. 1 is an example of images taken by IMAGE/FUV with the 135.6 nm light (SI). The sub-tropical arcs
are clearly shown both to the north and the south of the magnetic equator. The 135.6 nm nightglow is known to be related to
the plasma density of the ionosphere, and two arcs correspond to the equatorial ionization anomaly during nighttime. This data
set is unique because of its global coverage and the high cadence of 2minutes. TIMED and other low altitude satellites are
observing the nightglow at very high spatial resolution and sensitivity but with with less geometrical coverage. So two types
of satellite observations could be complimental. Furthermore groundbased observations of plasma density by radars and optical
methods at visible wavelengths will also be benefitted with the IMAGE's global view of the ionosphere.

As the apogee of IMAGE drifts further south as show in Fig.2, we will have a much better view of the low and midlatitude
ionosphere. In addition of aurora images, the low latitude ionosphere can be monitored with IMAGE/FUV. Further. images of
the plasmasphere simultaneously observed with IMAGE/EUV provide a global view of the plasmasphere. As shown in Fig.2,
the apogee latitude of IMAGE will be over the southern polar region after the year 2004, and a ground station in the Antarctic
region for real-time data is highly desirable. Because the IMAGE mission has been extended to 2005 and beyond, the real-
time data would be useful for the space weather forecasting activity in coming years with an Antarctica station,
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Fig. 1 Mid- and low-latitude view from Fig. 2 Orbit plot of IMAGE for years 2002-2005
IMAGE/FUV(SI at 135.6 nm)
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Solar cycle variation of background lower-ionosphere
in the polar region

“M. Nishino (STEL, Nagoya Univ.), H. Yamagishi, (NIPR) and J. A. Holtet (Oslo Univ.)

A solar cycle variation of background cosmic radio noise (30 MHz) is analyzed from 10-years data (September,
1991 ~ June, 2001) obtained by the imaging riometer observations at Ny Alesund (comected geomagnetic lat.
77.3°) in the polar cap. The solar cycle variation shows a good consistence with the variation of counts
measured by the neutron monitor (Kiel, Gemmany). This implies that the solar cycle variation of the polar cap
lower-ionosphere is govemed by D-region ionization caused by precipitations of high-energy protons (50 ~ 100
MeV) in galactic cosmic rays. The amplitude (0.6 ~ 1.0 dB) of the background cosmic noise during one solar

cycle is quantitatively discussed using electron density models in the polar lower-ionosphere.
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On the ionospheric electron distribution during
HF-radiowave pumping
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ABSTRACT

The shape of the electron distribution during HF radio induced auroral experiments have been a long
standing central question. In this talk we present estimates of f.(£) from 0 to 30 eV based on optical multi-
station (1-3 stn) and multi-wavelength (6300, 5577, 8446, 4278 AA) data [rom the Auroral Large Imaging
System (ALIS) and the Digital All-Sky Imager (DASI) and EISCAT UHF measurements of ion temperature,
electron temperature and electron concentration. According to our estimate the electron distribution has a
depression at around 2 eV, probably caused by electron excitation of vibrational states in N3, and a high
energy tail that are clearly supra-thermal. The temporal evolution of the emissions indicate that the electron
temperature still plays an important role in providing electrons with energies close to 2 eV. At the higher
energies Lhe electron distribution has a nonthermal tail.
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A classification of spectral populations in HF radar backscatter
around various kinds of boundaries in the dayside ionosphere

Keisuke Hosokawa®
Department of Geophysics, Graduate School of Science, Kyoto University, Kyoto

Akira Sessai Yukimatu, Natsuo Sato
National Institute of Polar Research, Tokyo

Toshihiko Iyemori

Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University, Kyoto

Abstract. It is well known that spectra of SuperDARN HF radar backscatter from the dayside ionosphere
have a very particular behaviour [ Baker et al., 1995]. In particular, spectra which have several overlapping
components are believed to be dominant around the dayside ionosphere. Corresponding spectral widths
as determined by FITACF tend to be very broad (greater than 150ms~!) and highly variable. These
broad and highly variable spectral width values have been widely utilized for determining the equatorward
edge of the cusp particle precipitation. In general, form of the spectra is expected to be defined by the
ionospheric structures and feature of the geophysical phenomena. André et al. [2000a, 2000b] theoretically
predicted that these broad spectra result predominantly from timi-varying electric field in the Pel-2
frequency range (= 0.1-5Hz) which are characteristics of the cusp region although the geometry of the
radar with respect to the large-scale convection pattern also makes an additional contribution. However,
one to one correspondence between geophysical condition and form of the spectrum has not been well
clarified. Recently, we have started to investigate how form of the spectra changes across various kinds
of geophysical boundaries such as flow reversal boundary (FRB), particle trapping boundary (PTB), and
spectral width boundary (SWB) through the study of case examples. Preliminary results on classification
of spectral populations around these boundaries will be reported.
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Transient F-region irregularities associated with TCV events

_R Kataoka [1], H. Fukunishi [1], A. S. Yukimatu [2], N. Sato [2], K. Hosokawa [3],
and SuperDARN PIs

[1] Department of Geophysics, Tohoku University
[2] National Institute of Polar Research
[3] Department of Geophysics, Kyoto University

We investigated SuperDARN HF radar signatures of impulsive traveling convection vortices
(TCVs). We selected two large amplitude (100-200 nT) TCV events that occurred on May 22,
1996 and July 24, 1996 respectively in the noon-to-dawn sector under quite geomagnetic
activity condition. The solar wind sources of both TCV events are identified to be interplanetary
tangential discontinuities. It is found that these TCVs are accompanied by large-scale (hundreds
of km) HF backscatter regions in the sunlit northern hemisphere. The backscatter regions
convected along with the tailward bulk motion of TCVs across the 3 fields-of-view of HF radars

in ten minutes.

The spectral width of the backscatter is typically 100-200 m/s, but sometimes it is over 400 m/s.
These extremely broad spectral widths were observed for only one scan time of 2 min with
multi-peak spectral forms. Note that single-peak spectra were common in other scan times. It is
also worthwhile to note that Pc 1-2 bursts were observed in the southern-hemisphere conjugate
region of the northern hemisphere backscatter region. This observational result supports the
story of Andre et al. [GRL, 26, 3353, 1999] that Pc 1-2 bursts are the cause of multi-peak
spectra as seen by SuperDARN.

The spectra in the backscatter region showed only unidirectional Doppler velocities (200-800
m/s poleward). It is confirmed that the poleward flows are consistent with fluxgate
magnetometer observations. The backscatter region was located on the poleward side of the
guiding center of the twin convection vortices. If the gradient drift instability is the dominant
mechanism to produce the F-region irregularities, density gradient vector must direct poleward.
Since TCVs are accompanied by F-region density wakes [Schunk et al., GRL, 21, 1759, 1994;
Valladares et al., Ann. Geophys., 17, 1020, 1999], such localized density wakes may produce
strong density gradients. This result would be a good clue to understand the physical processes

of F-region irregularity productions.
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Excitation of a Hall-current generator by field-aligned-current closure, via an
ionospheric, divergent Hall-current, during the transient phase of

magnetosphere—-ionosphere coupling

Akimasa Yoshikawa
Department of Earth and Planetary Sciences, Kyushu University

Abstract

To clarify the process by which an ionospheric-current system is formed by
field-aligned-current (FAC) closure in the ionosphere, an inclusive formulation of
magnetosphere—ionosphere (MI) coupling is undertaken. The “Hall-current generator”
that is excited during the transient phase of MI coupling, plays a crucial role in the
formation of the ionospheric rotational-current system. It extracts energy from the FAC
system through the divergent Hall-current, and pumps it into the rotational Hall-current.
The energy of the rotational current accumulates as an evanescent poloidal magnetic
field, associated with the ionospheric surface-wave. This accumulated energy is also fed
back to the FAC system through the change in energy flow of the Hall-current generator.
It is found that there is a typical timescale for the rotational-current system to
accumulate or extract the poloidal magnetic energy of ionospheric surface waves. This
depends on the inductance of the rotational-current system, and the -effective
conductivity of the ionospheric rotational current. This characteristic timescale becomes
the cause of an ionospheric inductive effect, such as a time delay or phase lag between
the source electromagnetic field of the FAC and the corresponding poloidal magnetic
field on the ground. This latter causes an inductive shielding effect on the amplitude of
the geomagnetic disturbance. Numerical simulation has been able to explain the details
of the physical process that occurs when the incident FAC is developing and decaying,
and how the energy and current are redistributed into the other elements during the

transient MI-coupling process.
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Variation of the Stratospheric Vertical Electric Field Associated with the Ionospheric Potential
Variation: Observation by the PPB#4

“ Akira Kadokura, M. Ejiri, N. Sato, Y. Ebihara (NIPR), F. Tohyama, Y. Tonegawa (Tokai Univ.), Y. Hirashima, H.
Suzuki (Rikkyo Univ.), E. A. BeringIll, and J. R. Benbrook (Houston Univ.)

We have analyzed the relationship between the vertical and horizontal components of the electric field observed by
the 4th flight of the Polar Patrol Balloon (PPB#4). The PPB#4 was launched on December 26, 1992 from Syowa
Station in Antarctica. The flight altitude was maintained above 28 km during the first 4 days. Figure 1 shows the
amplitude of the horizontal (upper panel) and vertical (lower panel) components of the electric field during the 4
days. The daily variation of the vertical component had a maximum amplitude around 16-19 hr UT (indicated with
upward arrows). This result is consistent with the so-called "Carnegie curve". This Carnegie curve varied day by
day. Sometimes, very significant changes appeared, as shown by the star symbols. Around 22-24 hr UT on
December 28, the vertical component almost disappeared. During this period, a magnetic storm and substorm

developed, and the balloon was located in the
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Numerical Simulations and Plasma Physics
OT, Sugiyama, Y. Omura, H. Matsumoto
(Radio Science Center for Space and Atmosphere, Kyoto University)

We review recent results from numerical simulations on space plasma physics in order to show a
relation between numerical simulation and the real physics. The recent industrial development makes it
possible to investigate plasma physics using not only a super-computer but also a personal computer.
Some of the important purposes of the numerical simulations are (1) to simulate the real world in a
computer and (2) to investigate a fundamental mechanism under an ideal condition. We have to develop

numerical simulation science with good collaboration with plasma physics.
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Magnetosphere-Ionosphere Dynamics From Global MHD Simulation
Tatsuki Ogino (Solar-Terrestrial Environment Laboratory, Nagoya University)

Configurations and dynamics of the earth's magnetosphere-ionosphere are strongly affected by the
solar wind and the interplanetary magnetic field (IMF). The topology of magnetic field lines in the
earth's magnetosphere is determined by magnetic reconnection between the IMF and the geomagnetic
field. That is, it is fundamental factors to determine the topology where magnetic reconnection oceurs,
and how the reconnected field lines move. There are two important conditions to determine where
magnetic reconnection occurs at the magnetopause. One is how well antiparallel field condition is
satisfied and another is how small the relative velocity of the reconnected field lines becomes in
perpendicular direction to the magnetic field. The IMF lines flow radially from the subsolar point in the
magnetosheath with increasing its speed and the velocity can easily exceed a local Alfven speed.
Therefore, the magnetopause reconnection occurs in regions where antiparallel field condition is well

satisfied and magnetosheath plasma flow is relatively small (closest areas to the subsolar point).

An almost closed magnetosphere is formed for pure northward IMF because high latitude
reconnection occurs simultaneously in both northern and southern hemispheres. If there exists finite
IMF By component, the earth's magnetosphere becomes open. When the IMF has small duskward
component (Bz>0 and By>0), magnetopause reconnection occurs in dusk side and high latitude region
in the northern hemisphere. Open field lines become rich in the dawn polar region because reconnected
open field lines convect from dusk to dawn in the polar region. It is difficult to know these complicated
structure of reconnected field lines from simple superposition of the geomagnetic field and a uniform
IMF. We demonstrate topology of magnetic field lines from a high resolution global MHD simulation

between the solar wind-magnetosphere interaction.

What is happened in the more realistic magnetosphere-ionosphere? It is interesting to simulate the
interaction between the solar wind and the earth's magnetosphere-ionosphere by using the satellite
observations as input in connection with space weather study. It is also important to investigate the
magnetospheric configuration and momentum transfer for extreme conditions of the solar wind and
IMF because a simple extrapolation cannot be applicable. Thus we have studied a large storm event for
October 21-22, 1999 by a global 3-dimensional MHD simulation. As the input of simulation, we used
the WIND observations of the density, velocity, plasma pressure and IMF every 1 minutes. The inner
boundary near the earth is 2.5 Re and the uniform grid interval is 0.3 Re in all directions. As the
simulation results, time evolution of the cross polar cap potential, the plasma pressure, Bz and Ey
profile on sun-earth line were produced. The cross polar cap potential increases about 250 KV for
Bz=-20 nT and has the maximum about 350 KV for Bz=-30 nT and By=31 nT. The dayside
magnetopause moves inside the geosynchronous distance and the inner edge of the plasma sheet
approaches near the earth at x=-3Re. The energy flux projected on the polar cap expands up to the very
low latitudes of 50 degrees.
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Magnetospheric plasma population regimes and current systems coupled to the
convection in the magnetosphere-ionosphere coupling system
T.Tanaka (Kyushu University)

Based on the magnetosphere-ionosphere (M-l) coupling scheme, convection as a
complex (compound) system is considered including the generation of plasma population
regimes in the magnetosphere. To guarantee the self-consistency, the MHD simulation is
adopted to analyze the problem. In these considerations, primary elements that must be set
to a self-consistent configuration are convection flows in the magnetosphere and the
ionosphere, filed aligned current (FAC) systems, ionospheric currents, energy conversion
processes, and plasma pressure. Then, global current systems coupled with plasma
population regimes are derived from the magnetohydrodynamic (MHD) force balance
controlling the convection.
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Possibility of compound simulation in polar upper atmosphere physics

[ FE EAS (R HBARF)
Masaki Okada (NIPR)

Global MHD model simulations have widely been used and have obtained
remarkable results in modeling self-consistent magnetosphere. The global simulation
also clarified the necessity of a compound simulation. The author categorizes these
simulations in two types. One is of the domain decomposition type and the other is of
the parameter decomposition type. In this talk, he discusses not only the physical
possibilities, but also about the technical background often picked up in simulation

groups.
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Review of the ring current simulation
Ebihara, Y.°, and Ejiri, M.

National Institute of Polar Research

Numerical simulation of the terrestrial ring current is reviewed in the sense described by
Parker (1968):

We construct idealized and simplified theoretical models for the

purpose of demonstrating how the basic laws of physics lead to a

certain observed effect.
After reviewing physical "modules” that are needed to model the ring current, we
particularly focus on the development and decay of the ring current. Satellite
observations carried out by POLAR shown that the ring current exhibits highly
asymmetric in local time during a storm main phase (Ebihara et al., 2002). The ring
current is suggested, by means of the simulation, to develop asymmetrically when the
large-scale convection electric field is monotonically enhanced, and the asymmetry
vanishes when a substorm-associated injection takes place. This leads to a conclusion
that to account for the satellite observations the storm main phase should be primarily
sustained by the enhancement of the large-scale convection electric field. The
contribution from the substorm-associated injection or a diffusive transport should be
minor to the development of the asymmetric ring current. As for the decay of the ring
current, the charge exchange is shown to be a dominant loss process, followed by the
Coulomb scattering. A role of the quasi-strong diffusion, which is revealed to remove
the ring current particles quickly with a characteristic decay time of several hours, is

also discussed. o 3 o
g S8 Schematic of the possible association

1=0.266 keV/nT w=0.266 keVinT between the convection electric field and
the substorm-associated electric field. A
contour line indicates a constant uB+q®
value. A solid line stands for the separatrix
between open and closed drift paths. Two
kinds of substorms (indicated by gray
color) are superimposed on the convection
electric field. A dashed-and-solid line
indicates a possible drift trajectory for an
ion injected by the substorm.

The substorm-associated electric field
accesses the region of the closed drift paths
only for the case of (C), leading to a
symmetric distribution of the resultant ring
current.

Weak convection Strong convection
(B) ——]

Weak substorm

Strong substorm
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A Numerical Simulation of the SC
S. Fujita (Meteorological College), T. Tanaka (Kyushu University), T. Kikuchi (Communications
Research Laboratory), and K. Fujimoto (Kyoto University)

This report discusses physical mechanism of magnetospheric and ionospheric
signatures of the Sudden Commencement (SC) numerically simulated by using a solar wind-
magnetosphere-ionosphere coupled model. We simulate the SC as a magnetospheric
response to a density impulse in the solar wind. After the simulation results, we found that a SC
event is decomposed into three phases of the Pl phase, the transition phase, and the recovery
phase. The ground magnetic signature in the auroral latitudes exhibits a rapid decrease, an
increase, and a slow decrease in the H component in the Pl phase, the transition phase, and the
recovery phase, respectively. It is noted that signals in the Pl phase is recognized as a pure
magnetospheric response to a solar wind impulse. The ionosphere does not play a role at all.
The FAC appearing in the Pl phase is generated by the compressional signal in the
magnetopause through mode conversion from the compressional signal to an incompressible
signal that carries a field-aligned current in the magnetosphere. On the other hand, the
transition phase and the recovery phase are stages when the magnetospheric convection and
the ionospheric convection, which are initially unbalanced, gradually match to each other.
These two convections tends to have a self-consistent system that has the region 1 and region 2
field-aligned currents in a new steady state corresponding to the enhanced solar wind speed
condition. In the course to the new steady state, there appears a transient local current system.
Further, we found that the ionospheric convection potential can regulate the magnetospheric
convection in the transition phase and in the recovery phase Therefore, the ionosphere plays
an essentially important role in the transition phase and in the recovery phase.

- 24 —



4-1

EISCAT L =% — L ZHE 7+ F A— ¥ —[EERUICL 5B TEFI AL —OZE

OR #%E (1] #H B— (1] BE B (1] o #8[(1] K -8 (2]
Asgeir Brekke [3] Chris M. Hall [3] /B #3 [4]  Shin-ichi Ohtani [S] Simon Wing [5]

(1] B ARFKEERIUEMZERT (2] @ERLESMZRT (3] ol v KFEHER
(4] HALAKFFEEZBFE  [5] The Johns Hopkins University Applied Physics Laboratory

Derivation of the energy spectrum of precipitating electrons using multi-wavelengths photometer and EISCAT

radar observations

(OKazuhiro Adachi [1], Ryoichi Fujii [1], Satonori Nozawa [1], Toshiaki Yamaguchi [1],
Shin-ichiro Oyama [2], Asgeir Brekke [3], Chris M. Hall [3], Takayuki Ono [4], Shin-ichi Ohtani [5],
Simon Wing [5]

[1] Solar-Terrestrial Environment Laboratory, Nagoya University
[2] Communications Research Laboratory

[3] Faculty of Science, University of Tromse

[4] Faculty of Science, Tohoku University

[5] The Johns Hopkins University Applied Physics Laboratory

lonospheric currents, connected to magnetospheric currents through field-aligned currents, provide indispensable
information on the so-called M-I coupling. In order to derive these currents, we need to know spatial and temporal
distributions of the ionospheric conductivity and the electric field. In the nightside ionosphere, precipitating
electrons produce the conductance. Hence, we believe that optical technique is one of the useful techniques for
obtaining the conductance.

It is theoretically predicted that the ratio of intensities between certain auroral emissions gives the average energy
and flux of incident electrons. However, the validity of this method has not yet been ascertained by other
techniques. We hence try to validate this method from experimental viewpoints.

For this purpose we have conducted simultaneous multi-wavelengths (427.8 nm, 630.0 nm, 670.5 nm and 844.6
nm) photometer observations and EISCAT UHF radar observations, where, for the first step, the two instruments
look into exactly the same magnetic field-aligned direction of the Tromsoe EISCAT site, Norway, in order to
avoid possible uncertainties.

In this talk, we will present a quantitative comparison of the average energy and flux of precipitating electrons
derived from auroral emissions obtained with the photometer and from the altitude distribution of the electron
density obtained with the EISCAT UHF radar and also preliminary results from the comparison between the

photometer, and conjugate DMSP data that directly provide the energy spectra of incident electrons.
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Auroral streamers and omega-bands/torch structures
observed by DMSP satellites

H. Miyaoka, M. Okada and S. Takeshita (NIPR)

The DMSP/OLS auroral images with a spatial resolution of 2.75km have been
continuously accumulated since 1997 at Syowa Station (69.0S, 39.6E), Antarctica.
In spite of the poor time resolution of OLS(15-20min/picture), multiple N-S auroral
streamers with narrow longitudinal scale-size are identified clearly around the
nightside auroral oval during disturbed magnetospheric conditions. Omega-bands
and/or torch are identified as large-scale wavy structures occasionally appeared on
the poleward boundary of the diffuse auroral region in the midnight/morning sectors.
It is proposed that the formation of omega-bands/torch structures are caused by
several models; the Kelvin-Helmholts instability at the interface between CPS and
LLBL or the interchange instability in the regionl/region2 FAC system, and so on.
Its verification, however, has not yet been made due to the lack of the observation
evidences. We present here characteristic features of torch structures based on
high-resolution auroral images from the DMSP satellites, all-sky TV images
recorded at Syowa Station and the POLAR/ FAST data at the conjugate location to
the DMSP auroral images. Torch structures are found strongly enhanced during the
period of a magnetic storm, and the activations in cases spatially correspond to
multiple N-S auroral streamers moving equatorward from high latitudes.
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Direct comparison of pulsating aurora observed simultaneously by the FAST
satellite and from the ground at Syowa

Sato, N., Y. Ebihara, Y. Murata (NIPR), H. Doi (Tokai Univ), M. Sato (Tohoku Univ), T.
Saemundsson (Univ. Iceland), D. Wright, S. Milan, M. Lester (Univ. Leicester), and C. W.
Carlson (Univ. California)

The auroral form observed at Syowa appeared as east-west-aligned bands consisting of two
different types: a poleward moving pulsation and a standing mode pulsation, each with a period
of ~5 sec. The aurora occurs within the region of an inverted-V structure of lower energy
(0.1-1 keV) electron precipitation. The two different types of pulsating aurora are separated in
space by a narrow gap in the inverted-V potential structure. The down-going high-energy (>5
keV) electron flux show a one-to-one correspondence with the optical pulsating aurora. The
down-going high-energy (1-10 keV) ion flux modulation is out of phase (anti-correlated) with
the high-energy electron flux modulation. These features suggest that the precipitating
high-energy electrons, which produce the pulsating aurora, are modulated by the oscillation of
the field-aligned electric field located above FAST.
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Possibility of Ion Outflow Observation
by Measurement of 0" 720nm Emission Line Profile

©S. Okano', N. Koizumi', T. Sakanoi', M. Taguchi®’ and T. Aso’

1 Planetary Plasma and Atmospheric Research Center, Tohoku University
2 National Institute of Polar Research

Signatures of ion outflow in the topside ionosphere have been observed with
EISCAT radars, but have not been correlated with direct observation of heavy
ion emission of F-region aurora. It is well known that 0" 720/730nm emission
originates in high altitudes. Therefore, if we can observe field-aligned
Doppler shifts of these emission lines, it will become direct measure of the
ion escape from the ionosphere. Doppler shift measurements of 0" 720nm were made
almost 20 years ago by Smith et al. (1982) with an assumption of no field-aligned
ion velocity component, since ion outflow did not draw much attention at that
time.

Based on our observation of auroral spectra with an aurora spectrograph
installed at Longyearbyen, we could get statistical characteristics of O
720/730nm emission in terms of occurrence frequency and intensity against MLT.
For a limited event in which simultaneous ESR observation of ionosphere exists,
ionospheric signatures correlated with O" emission are also noticed.

In the presentation, we will discuss a possibility of using a Fabry-Perot
interferometer for direct measurements of escaping velocities of oxygen ion in
high altitude F-region.
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Axial symmetry/asymmetry of geomagnetic storm fields: Re-examination
Masahisa Sugiura (Communications Research Laboratory)
Toyohisa Kamei (Data Analysis Center for Geomagnetism and Spacemagnetism, Faculty of

Science, Kyoto University)

The global magnetic field decrease during geomagnetic storms is generally attributed to an
equatorial ring current. This ring current is thought to develop axially asymmetrically in
its early stage of development and to become symmetric after its full growth. This image for
the storm-time ring current is largely based on semi-qualitative interpretation of magnetic
field observations at observatories. On the other hand there exist results of fully
quantitative statistical analysis of storm disturbance fields. Based on a re-examination of
the ‘old-school’ analyses of storm fields, assisted with more recent understanding of
magnetosphere we demonstrate that the axially asymmetric and symmetric components of
the storm field develop essentially separately. In the axially asymmetric component of the
disturbance field, DS, the two orthogonal components (say, H and D) show a 90 phase
difference, but undergo a similar phase change with storm-time. From these features, we
conclude that the main element of the current system responsible for the asymmetric
disturbance (DS) involves field-aligned currents. Thus this current system is associated
with a magnetospheric convection system, while the axially symmetric disturbance field is
caused by ions directly injected into the inner magnetosphere. We present various storm

features that appear to support such a view.
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Critical problems of M-I coupling on the nightside magnetosphere
Takesi lijima (CRL)

The coupling physics combining the solar wind/
magnetosphere and the ionosphere can be organized by
generation of plasma convection and its consequence. Among the
consequence, the role of field-aligned currents in the coupled
system is one of the important issues. I will focus my talk on the
critical problems of the magnetosphere-ionosphere (M-I) coupling
on the nightside hemispheres that are not accepted well, which
include the following: (1) model of field-aligned currents (artificial
or realistic); (2) effect of ionospheric conductivities (exaggerated
or reasonable); (3) idea of incompressible flow (misleading or
reconcilable) and others. The observation of fields and particles,
convection and current, substorm and Pi2 with the satellites will
be used.
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Field-aligned currents derived from plasma convection data by the SuperDRAN experiments
Hiroki Deguchi (Graduate School of Science, Kyushu University)
Natsuo Sato (National Institute of Polar Research)

Using the SuperDRAN experiments and the plasma convection data obtained in two-dimensional surface
on F region, we have investigated the field-aligned currents that are described to the rotational plasma
motion perpendicular to the background magnetic field. As the results of the analysis until today, we have
determined the flow direction pattern of field-aligned currents in the midday F region. We are proceeding
with the further analysis of this study now.
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RELATIONSHIP BETWEEN IONOSPHERIC CONDUCTIVITY
AND INTENSITY OF THE DAYSIDE REGION 1
FIELD-ALIGNED CURRENT IN GEOMAGNETICALLY QUIET
CONDITIONS

OTakashi Yamamoro! and Masao OzAKD

! Department of Earth and Planetary Science, University of Tokyo

2 Institute of Industrial Science, University of Tokyo

The relationship between region 1 field-aligned current (FAC) intensity and
ionospheric conductivity in geomagnetically quiet conditions has been believed to
be useful to determine whether the FAC is driven by a voltage generator or a
current generator. This paper, however, shows that at least for the prenoon and
postnoon FACs, the current generator has the same characteristic of “linear re-
lationship between current intensity and conductivity” as the voltage generator.
This conclusion is obtained due to the fact that addition of Pedersen conductivi-
ties, maintained by solar EUV ionization, at two conjugate points on the northern
and southern ionospheres is approximately independent of the solar zenith angle at
either of these points. Notably, the pressure-gradient-driven model for the genera-
tion of region 1 FAC from the low-latitude boundary layer is then consistent with
observations that the current intensity increases linearly with the height-integrated

Pedersen conductivity.
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Anti-sunward current system derived from high-altitude observation
O Nakano S. and T. Iyemori
(Graduate School of Science, Kyoto University)

The dawn-dusk asymmetry in the north-south geomagnetic disturbances at mid or low latitudes have been
examined by many researchers. Crooker and Siscoe [1981] attributed such asymmetrical geomagnetic disturbances
to net field-aligned currents, flowing into the ionosphere on the dayside and flowing out of the ionosphere on the
nightside. Such net field-aligned currents have been originally proposed in the model of Hughes and Rostoker
[1977, 1979]. In their model, the net field-aligned currents on the dayside and the nightside are connected together
by anti-sunward auroral electrojets in the ionosphere, and constitute an anti-sunward current system. The anti-
sunward current system was supported by many low- or mid-latitude ground observations. On the other hand, low-
altitude spacecraft observations revealed a statistical picture of the high-latitude field-aligned current distribution.
However, from such observations, the net day-to-night current system was not derived.

In order to confirm whether the net field-aligned currents actually generate asymmetry of geomagnetic distur-
bances as observed on the ground or not, we examine the azimuthal magnetic disturbances in the inner magne-
tosphere, which would represent the magnetic disturbances caused by the net field-aligned currents, by using the
megnetic data obtained by the DE-1 satellite. The results shows:

1. At the low latitudes in the inner magnetosphere, the magnetic disturbances tend to be westward and eastward
on the dayside and on the nightside, respectively. This result is consistent with that of ground observations.
2. The net field-aligned current is downward in the pre-noon sector, and upward in the pre-midnight sector.
This result suggests the existence of dawn-dusk asymmetry in the intensity of the Region-1 or the Region-2

currents.

We also discuss the closure of the field-aligned currents consisting in the anti-sunward current system.

H#t FRESSE AR DRSS I E R T Z LI OVWTRE LA SAISATWS. F, HAERSICOWTIL,
BHIcHmE, BTHAEDOEELE RTHIAICHS [e.g., Iyemori 1990]. FL T, Z0 & DBHFKIE, Hughes
and Rostoker [1977, 1979] IC ko THREEN =K AR HF MBHREBR T2, BUTTRE, AT EAEL 25
D RERDOREIRFERTHRHETE 5L WD Z LM, Crooker and Siscoe [1981] IC &k - THBHEN TS, LAL
2505, ERERECLZBIREENSIE, HTULEMTTFME, BT EME L 225 &> RIEKRDEHII®EH
Shiav.

AL TIE, #HEBBORAARS OB NREOIRERICEET200THEHE XD EHEID B=HIC, DE-1
WEOT—4EHWT, WIBEEEIZHIT 5 azimuthal A MOBERELIC O W TR R 2 4iT-7%=. FLT, LA
FTO&D 2GR EMRE.

1 EREORSHEILL, APREAET M L ARC, BUTHEE, RNTHRASICROMECHS. 2oz
I3, BRUTHRE, BATHNE LR LD M ERBEDN, LU TREIMERICL280THE I
o

2. NIRENE RIS T 5221k Y, ERONAIEERE BT 5L, pre-noon sector T FIH
%, pre-midnight sector T LEMZE L5,

EBIC, ZORREBLLICLT, RARGEETRICEET 2B IREHROBSE TO closure ICHT 255
fI5>FETH 5.



A Dynamics of Earthward Electric Field in the Magnetospheric
Current Sheet Based on a Laboratory Simulation

S. Minami', S. Takechi', R. Rana',

A. L Podgorny?, I. M. Pcndgorny3
' Department of Electrical Engineering, Osaka City University, Osaka 558-8585 Japan

% Lebedev Physical Institute, Moscow Russia
¥ Institute for Astronomy, Moscow, Russia

1. Introduction
We have performed a laboratory simulation of the magnetosphere using an intense
magnetized plasma flow and a dipole magnetic field. One of the most important
features of the magnetosphere is the stability of the interaction. Laboratory
simulations bring new knowledge about the physical behavior of such natural
phenomenon by controlling the key parameters artificially. In this report, the dynamic
behavior of the artificial magnetosphere is measured by the use of electric and
magnetic probes. Time-resolved photographs of the magnetosphere are also taken.
The electric field in the laboratory magnetospheric current sheet is explained by the
Hall effect. The polarity of the measured earthward electric field shows possible
evidence of the current sheet which is driven by electrons in the tail of the
magnetospheric current sheet.

2. Experiment

The experiment was made using an artificial solar wind (the velocity of 100 km/s and
the density of 10" cm™) produced by a coaxial plasma gun. The dipole magnetic field
simulating the earth's magnetic field is 10 kG at the equator. The size of the earth is
about 5 cm in diameter. The geocentric distance of the plasmapause is about 10 cm.
Measurements of the electric field is made using a floating electric double probe whose
separation distance is | cm.

3. Results and Discussion

The electric field measured along the sun-earth line is shown in Figure 1. The result
shows an earthward electric field in the tail. ~Also the stable existence of plasmapause
is shown. It means that the plasma is confined effectively after the end of solarwind

flow. Fig. 1 Ex Measurement along x-axis
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Loss Processes of MeV Electrons in the Quter Radiation Belt

OTakahiro Obara(1), Yoshizumi Miyoshi(2), Tsutomu Nagatsuma(1), Paul Buehler (3) and
Akira Morioka (2)

(1) Communications Research Laboratory

(2) Planetary Plasma and Atmospheric Research Center, Tohoku University

(3) Paul Scerrer Institute

Relativistic electron flux inthe outer radiationbelt decreases by a few orders of magnitude
when the geomagnetic storm takes place. In this paper we have examine the flux drops based
on the observations from geo-stationary transfer orbit satellites and polar orbiting

satel|ites together with adiabatic guiding center simulations. Results demonstrate that
loss of the MeV electrons is due the adiabatic deceleration and the outward drift in the
inner part (L< 3.5) and outer part (L> 3.5) of the outer radiation belt, respectively.

MRAEHEFICH TS, BFARTHTEFEDHRED A D =XLICHT IMRGRERET 5.
BTF. BRIZDOVWTEZ ATV HHEE, BIEAMRROEXLGXRES T, COBHEDHEE
[Tk YSHRIFIE. MRERNE (KEAR) [SEBFENELXTHEVIHATHS. £, VT
ALY bOFEEICKY, O—DLGHIEAENED LT, MBMICIRILF—ZTIFIOR LI
BehTWb, EFOREDH Maxwel | 2FITEVKETHNIE, BIBEEOR LY BK
ELTERAIRLF—FRIZOHNFD, TOHER. BIRLF—/HS BIAE 1 MeV 2LE)
TlE, AL ISV I ADORLHIHAFEIND, IS, BMREADRKEIZE LG > THFEEICEE
THTSXATEBCLY . BIFREFAEYFABEZEC LTXRICETI S L biElch
T,

FrlE, LRROVDEEZEEMICUY R TEEAEIT o1z, BITORBEMNCKRIET H L. HIBKITHE
LV 4ESE (L<3.5 M) TR BMICIS v IR EZRBLOTONERLSBERTHHDIZHL .
FRLLEDNHTIE, BMRIBXRICE YBRSREFNEVSONLIDN, BLDOE-LFEETH
5 ENFIBAL-. KEADETIE, MKEOEHEARFICR ohdith, KEDEEMEICEHL
THEEICER oM, BIZ, FECHFUWENNEFISvIRAOETRRELRE SNz, KA
NECEI2TWEWIA ST T HEN BEFITEEL T COMFORRIZCDONTIE,
IHERPE TIXMRAHET LRV, FHEBFICRBEEZRELZL,
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Spatial distribution of increase of energetic particles observed in the upstream
region of the Earth’s bow shock and in the magnetosheath

Kunihiro Keika (Department of Geophysics, Graduate School of Science, Kyoto University)
Masahito Nosé (Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University)

Increase of high energy (> 50keV) particle flux called an upstream event is observed in the upstream region
of the Earth’s bow shock and in the magnetosheath. The upstream events are attributed to particles accelerated
at the bow shock or in the magnetotail. We examined spatial distribution of the upstream events in order to
specify characteristics of particles of magnetospheric origin. We used energetic ion flux data obtained by the
lon composition system (ICS) sensor of the EPIC instrument on board the Geotail spacecraft.

We used flux data of energetic protons detected by P2 channel (58.1 keV — 77.3 keV) and P3 channel (77.3
keV — 107.4 keV). We identified an upstream event when particle flux increased more than 100 times within

10 minutes in the upstream region defined by Xgsg > 0 and 15 < r(= \/XG5 se + Yésg) < 35 Re. We divided
the upstream region into 4 bins in radial direction and 8 bins in azimuthal direction. Then we calculated the
occurrence probability (number of events/hours of satellite observations) in each mesh.

We analyzed dependence of the spatial distribution of the upstream events on the SYM-H index. We can
expect to clarify characteristics of particles of magnetospheric origin. The occurrence probability was about
0.2 and almost the same in all meshes when SYM-H was larger than zero. The probability was 0.6 to 1.2 in
the dawn sector and about 0.2 in the dusk sector when SYM-H was below -30 n'T. This result indicates that
the occurrence probability is larger especially in the dawn sector when a geomagnetic activity is greater. We
propose that particles of magnetospheric origin are leaking out from the duskside of the magnetopause and
streaming along the IMF toward the dawnside of the upstream region when a storm occurs.

In addition to the above results, we will report spatial distribution of increase in flux of CNO ions. We will

also refer to how spatial distribution of upstream events depends on energy of particles and the AE index.

#hEK Bow shock O Lt magnetosheath IZBW T, T AV F -k T (§50keV L EDA F ) 7
T 92 ADEFEHLZBMBERONE I 0B DL, ZORFIZIE. KEER T Bow shock THLE X L7
bDL, BMABANOKRFIREL-bDFHBEEZLNSE, L L, ZRFROBEMP S ERER
FOHHMBI R E, L bhoTniWnI hEn, H4lZ, FOEIANF R FOKBREED D
DPHEREIFE DO b D EAR, &6 ICHIEREFEN FOMMEBHO 2T 572012, 4 XY D2
B BT 4T o 720 77— 5 13, Geotail R ICHEH ST 5 EPIC #1230 Ion Composition
System (ICS) oG b Nkl F7— % ZHwiz,

AR DN ZIT) B2 T, Xgsg > 0. 15 < r(= /XEsp + Yisp) < 35 Re DIEMT, 75 v
7 ANS10 3PS 100 FELA EICHEM L 2 DA AR P EEFR L2 ZRDHZRRDL ICHT-oTiE, B
AT (3HIS) IC& o THEOWERBARL 5 DT, FHEBOA XY MR HAERB CHB LT 208D
HbHo €I T, Lt T EREESMIC 5 Rew AMAFMIZ22.5° F21ICXE Y, FEBHNTAS X
M VRAERET (A% W) 2 R®7z,

T, MERGEFA 25§ 5 BRIC 1 Ring Current 258l Twa EEX 6N b, ZD7:% Ring
Current DIFEE & % 5 SYM-H 88U T 2 ZE O MOEFELZ AL Z & T, HERRBR F O % M
L5ZENTEDLTHA )0 SYM-H A0 nT LLEEED A XV ME, &4 XY PREICHAEA/NE {, 131T
AL HFIHA LTz L (£90.2-0.3). SYM-H 75-30 nT LT DA 1E. KE 285 ISR
Sh. BECHEIKELL kol (HMTO.645 1.2, FHBTHO03). DI EIF, 7797 AERM
IR D ZEMHAR IR BEEELE AWK L, BAEESL ML WIS CRAEREE BV &
ZRLTWS, ZOFBRPG, BABEDOY D6 L 7z hEREEiF R 7552 R 22 iR (HEk - kK
B At L CERENCH 45 ) 12i68 - TEAMD Bow shock LH~ABEI L TWB L EZ AT ENTE 2,

WE T, LRROFRICMAT. CNOF ¥ Y ANVIZOWTORKRIHET S, /2, ZHSHD
SYM-H $88UKTF 721 T LT T RNV F—IKFFR AE F8EUIKF IOV T H BT %,
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Characteristics of PC index
Tsutomu Nagatsuma

(Applied Research and Standards Division, Communications Research Laboratory)

We have studied the relationship between merging electric field (Em) and Northern PC index (PCN) using
data from Wind and ACE for solar wind, and PCI at Thule during 1995-1999, since the relationship between
PCN and solar wind parameter give us in formations of solar—-wind magnetosphere coupling. We found that
the value of the PCN tend to be saturated when Em tend to increase over 5 mV/m with no dependence on
B, but Em. This is consistent with the model of Hill et al. [1976]. We are also examining the
characteristics of negative value of PCN and enhancement of PCN. These results will tell us another

important aspect of solar wind — magnetosphere — ionosphere coupling.

PC $E¥IE. WA AT T O MBS K R4y O BB A3 KSR O merging electric field [Em=B;sin®( 6 /2)
(By=sqrt (By*+Bz®), 0% clock angle)] & EWAB#FF>Z &5 Troshichev et al. [1979]1Z - THEE
Sz, MREROHBEKACER D OB, o T 5 Hall BRI O Regionl BHfIZ L - T
ALDEEZLBNTWS, ZOZ &b PCIEEIIMSExHROME L LTRIHTE 81 bbb, PCHk
IR RERRITAE O Thule, FARBGMGITIED Vostok DF —# Z AW TIER Eh T\ 5,
ORI 1 BRI R OBM TR L LT, IF L—F—S ALRBHENRET NN, ZnbiX
B 22 T — & AT S 3 5, PC IRENIMGEIR 1 SRR T — 7 # VT 5728, i T —4
D3> CTER Y | IO WIND 2 =0 ACE RIS & Dy i KEGR 7T — & LG bW CTHEHIC PC ¥ O
AL LT, KR — B — BRI EH OMH AW~ LB alREL 125,
ZHETIT, 1995 4~1999 4 WIND, ACE R DKL T — 4 & THULE @ PC #5%% (PCN) % FAV 7= it A4 7>
B, Em2S5mV/m 2% %5 &, PON XA RICEVEZ R L, O HIT En liCOAETF L, Bil&FELARWE
EMRERTVWS [Nagatsuma, 2002], 58\ KB R ES I T 2 BB XD saturation [X Hill et
al. [1976]<° Siscoe et al. [2002] % CEEGGIIIRME X TV 23, BBIRIIZEA 5262 L= DX PC Ha¥k o fl 3
PIEHTTH D, ZOMIZEH PCHEEOEBIIZN SO DBEAH Y . FHEH KR — BER 8 — B HEE
HEEROBMZ KL TS EEX NS, flxiE, PC HBRZADOHELZTTI ENH Y, ThidEEmc
WK MOXHENRET D2 LI I LB TH S LIRS TWD, F/, PCHREMS EnizxfLTLIEL
FELSKREWVEZ LD ENRHY, ZHIEIY TR P—AIZHES DP1 BIRROKETHL LRI TWD,
LML s, ZhbOREL KRN Z A —4 L OBRICET 28TNIIIE TICHFE D I TN,
T, RATIC L > TH L2 o 72 PCHERORR 4 1 FFtE & KRN T A — 4 L ORE%R, ROEDOFERIC
ONWTHET S TFETH D,
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Large amplitude compressional Pc 3 observed in the magnetosheath

Tohru Sakurai, Yutaka Tonegawa (Tokai Univesity), Yu-ichi Shinkai (Grad. Univ.
Advanced Studies) and Geotail Team

Large amplitude compressional Pc 3 was observed by the Geotail satellite in the
morning side of the magnetosheath throughout the satellite trajectory on 06
January 1998. Special activations occurred in association with large changes of
IMF Bz and By, i.e., Bz positive to negative and By from 270° to 180° — 270° with
rapid fluctuations. The compressional component of the magnetic field was
largest with a power, 1 — 2 x 10° nT%Hz. Slow mode oscillations were dominant
near the magnetopause, suggesting the slow mode transmission across the
magnetopause is most probable. Inside the magnetopause the spectral power of
the magnetic field decreased steeply with two orders. However, the field-aligned
component of the Poynting flux was about 2x 10° W/m?, which was superior to
the perpendicular component, 3x 107 W/m?.



>4 R BERREICBITAEBIV#ES—T T - TVL—2 T 9T

IZHE Ei’ﬁiﬁ : 7°7X'7’_?£Eil
HFET RBAEIATIR) . EHIES KRS BRRSRRIEAT)

Pseudo and major breakups

H. Nakai (Ibaraki High School), Y. Kamide (Solar-Terrestrial Environment Laboratory)

Abstract: Utilizing UVI data from the Polar spacecraft and plasma/field data from the Geotail spacecraft, three clear-cut
substorms are studied. Physical differences between the pseudo and major breakups in the magnetotail are discussed.

F—OFiEICBITAHE (F21380) 7L —2 7T 97 (pseudobreakup) D#E 213, Akasofu (1964)I2 & - THLA &
N AHICESTOETVL— Ty TEHETL—=0T v 7TEDORXGHNIE, T#ED b D Tld 7\, Koskinen et al.
(1993)iF T L —2 7 v FIC BV T M ETHRHWAEBE = v MEROMME PRS- FFRBOLNLLDD,
LS TIER S 7 XA DEADPR SN W ERTWS, —J, Nakamuraetal. (1994)id, Mg sh b L F
C— DS FELSNE L HEO IR 28 E v £ EBR L TV %, Ohtani et al. (1993)id, current disruption 7% i
KR LT AL WO, 7L —2 7 v TOHMTH B L LTv5, Kamide (1998)ix, [TV —27 T v 7
PN ARY T A F—ADBLIZLIERFASATYA ], FLHERLA—2VICH> TRETSHH, M5 IrOEK
KLEoTET L=V T TIFTCRELLZVODERETL— 2 T v TERRERETH S| LikRTW5HE, ZOE
i1. Koskinen et al.7¢ & UFIZ Nakamura et al.23, 7V —2 7 v FICE 2/ L T V-2 T v 7% W8T L -2 7
v FENPFATHED L EET 5, Mishinetal. (1998)id, #—FE 7L —27 v 7O_BRBERENKBEES 7R b — 4
DM THLE L, #ETL—2 T v TTIRBVEEIHOBFEGEIRIOBRWEFRLTWS

Af7e HiiL, Geotail & Polar (2 X » TRl S WA= 7 VL—27T v THE» P HBAERICBWTHLE
LCke = A3 % & L. unloading process (DWW T DR EOD L LIZH D, Z20FFIBVT, wihd X

~ =20 Rg DEEAPFHEICHIE L TV 7: Geotail £, HABREEDZM, %6 CICHBSEIET1L, 1 4 ¥ B«
BHILE (ZhSD=20#EIZ TSI XEL FOGFHEZRET LA, FEHER, HRZFOLOER/ITHFELL T
Magnetotail Deflation (MD)Z $Rfl L T2 5), =fl& b MD BB S WA HGRIICA -1 T - TL—2 7 v 7HMEE
7D, FRbIE, FORICFRFRBEL A -0 T - VI OTEBFELSET D . BERH 20 EIET 5K
BAE 2 VD IS5 Lo BlhE, M & ISP ART AIEFR L4 — 0 71897 Geotail DEREREICBIT S 7 v RS~ b
IETAD L MAERICB VT Geotail 2 MD % il 4 2 DOAZIZFETH o7z, Zhid, A — 0 FOIFHEIR L |
MSHERICBYTMD 2B X N AN —HTAZLEZRLTWA, T4bb, MD OIRIIEAEED 4 5l
WiEE D, BmEICRL T EEZ LN,

FiRoOTL—2 7y THRET AL X T TRZOETSNCHEGELEEL A —a T - XV IBFEL IS,

ToONVTE, #6 BEHOBRER, BRKTHREOHEIRLFORBEL VI THE, LML, LEONLVIE
Wt ae, YO/ BTIEHA, ZONSVTOFNREICHIT AEELIEHIZ. FAEM L ICSEITHEABTI L
T (F—=WICF o THEFFIREID IS 2 TWL EIHICRZ D) EWH T L THH, — ., BABRICBWTIZ,
Geotail D7 v FFEA ¥ NN OIRITHIIZMELTWTH, MDAEIE B v, T, 7y bsRA 2 b
F—0FOEIHIFEICE I NSO L IIITERICMD Bl S LREoSE& L, MBMLHETH S,

Fealz, MD 25 TV —2 79 7% F 7V =0T 97, EbRWwWbORETVL T v TEEZ D, K, F
—0F - NSVYOBBICE-T [E /1 #E] ORBUPIND T ENFEh o720, T4 OBHBIL, ERTEHEB SR
vy, 10, BIFEGE FORBEELTHMBOMICTELRZE I 2V, 2770, RFMER [F] TRz %55, [H]
TR LWEWI NS L, T L —2 T v 7k, ERHE TR L2 ERBOBHESOMEIZL>TREZ 5 &
HRIS B, 2SI AEEEHE D ISR A0k, BHEFEEFIEF~BE T LILbLBbNs, #EHTIX,
KEHENANL T OERDILT L HIEREOBES*ER LW L ZRT,

T IR S1G 170450 LT e i mmc IPEAT O TSI
s S | S

UVI auroral images from Polar. The foot point of Geotail is
shown by a X mark. (Left) A large-scale auroral bulge was
developed during a pseudobreakup. (Right) A major breakup
was initiated near the western edge of the auroral bulge created
during the pseudobreakup.
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AKR M iA1= storm-time substorm
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2. Case Study O#H
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(1) RBRTHF: BIEZERORTHTFIX., substorm BFEIZRLEE 9 HEAKELL . Fhid AKR DR
.12 free energy ELBRNIENEZOND, COBE . MEBOHEARLZZ . storm-time
substorm DRBEICEIH HHEERICE-TL,

(2)  AKR BSEOTSXTEE: AKR BB ELBS B OIS X vBEARS R CIXRILTE
WIENEZAOND, COBE HERTHOBLVHEFR FICLVEESEMBEOEFRESHH
RECEEIL. plasma cavity NEELLLVE, BED substorm B LI (R 2B EMEH T
REhdZENEZLND,

(3)  AKR D4t -m#k:@E: AKR B RESTIE. MLV FR FICE->TISXToHEAKRE{ELN
TWAIENEZOND, TOEANDEMRA—ILH AKR DREUTOHWEELDIZELE . st
@ growth rate DIETF ., F-HE SN KBDIEME pass DEMABEENEZI LIS

ABETIE, (1)ISDLTH KL, storm-time substorm [ZDUL\T#®RT 3,



5-11

Seasonal and solar cycle variations of auroral kilometric radiation
—Vertical distribution of radiation sources

OA. Kumamoto, T. Ono, M. lizima (Tohoku Univ.)
H. Oya (Fukui Univ. of Tech.)

[Introduction] The positive correlation between 11-years variation of occurrence frequency of aurora
phenomena and sunspot number cycle had been sensed in eighteenth century, and now it is widely accepted by
many researchers. Therefore, auroral kilometric radiation (AKR) has been also assumed to be active in the
solar maximum period because AKR is closely associated with discrete aurora and inverted-V events. However,
based on the statistical analyses of long term plasma wave data observed by the GEOTAIL and Akebono
satellite, it is shown that AKR is quiet in the summer polar region and becomes active in the winter polar
region |[Kasaba et al., 1997; Kumamoto and Oya, 1998; Kumamoto et al., 2001], which suggest the possibility
that AKR becomes quiet in solar maximum period by the same mechanism in the summer period. In this study,
we have investigated the solar cycle variation of occurrence probability of AKR sources based on the 13 years'
data archive of plasma wave data observed by the Akebono satellite. Then, in order to discuss the solar cycle
variations of the AKR and particle acceleration regions, we performed the analysis of occurrence probability of
up-flowing ions (UFI) simultaneously observed by the satellite.

[Analyses and Results| The occurrence probabilities of AKR and UFI events in the summer and winter polar
regions have been calculated based on the data observed by the PWS system onboard the Akebono satellite in
the period from 1989 to 2002. For the statistical analysis. the coverage of the Akebono satellite's orbit in
geomagnetic latitude ranges of 45-90° (AKR) or 65-75° (UFI) in a sector from 1500 to 0300 MLT is divided
into altitudinal bins whose vertical size is 500 km. The occurrence probabilities of AKR and UFI events are
then calculated for each altitudinal bin. An occurrence of AKR is identified by the intensity larger than -150
dBW/mz2. The altitudes of the AKR sources are determined by assuming that the AKR emission frequency is
nearly equal to the electron cyclotron frequency at the source points. The occurrence of UFI events is identified
by sveral criteria on average number flux, energy, and pich angle. The summer and winter seasons are
defined as 120 days' period around the solstice. In the summer polar region, the peak of vertical distribution of
occurrence probability of AKR sources, is at an altitude higher than 5000 km with a value of 10% in the solar
maximum period and at an altitude of 5000-6000 km with a value of 40% in the solar maximum period. In the
winter polar region, peak altitude and value are 4000-5000 km and 50% in the solar maximum period, 4000 km
and 60% in the solar minimum period, respectively. Vertical distribution of occurrence probability of UFI
events also shows seasonal and solar cycle dependence corresponding to that of AKR sources.

[Discussion] The negative correlations of AKR and UFI events with solar activity support the hypothesis that
the solar EUV controls auroral activity which is proposed for explanation of seasonal variation of auroral
phenomena. Among numerous auroral theories, not only the feedback mechanism in the ionosphere, pointed
out by Newell et al. [1996], but also several mechanisms associated with plasma waves like ion acoustic waves
and electrostatic ion cyclotron (EIC) waves are plausible to depend on season and solar activity because
up-welling plasma from the ionosphere to the exosphere up to an altitude about 5000 km is expected to change
temperature and density of background plasma and controls unstable conditions of those plasma waves. The
results in this study do not contradict numerous

7000 T
statistical studies of auroras even though they
6000 | reported positive correlation between solar
activity and auroral activity because most of
000 | them were analyzed without discrimination
between discrete and diffuse aurora. If they
£ 4000 | analyzed only for the discrete auroras, which is
= the counter part of AKR and UFI, the results
e | probably show negative correlation with solar
< activity.
000 Smmee Y92 e | |
qW""‘-“:‘l’ ::{ = Fig. 1: Vertical profiles of occurrence probability
S.mme9l L el .
- Wt or —a— || of AKR sources observed in the summer and
e 0002 o winter polar region in periods of 1989-1992
. Wi'er 0002 @ (solar max.), 1994-1997 (solar min.), and
0 ‘0 21 0 0 ) 60 t gn  2000-2002 (solar max.).
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Plan for observation of high-energy cosmic-ray electrons and atmospheric y-rays
with emulsion chamber by PPB

T. Kobayashi (Aoyama Gakuin U.), T. Yamagami (ISAS), Y. Sato (Utsunomiya U.),
K. Yoshida (Kanagawa U.), J. Nishimura (ISAS)

We have been observing the energy spectrum of high-energy cosmic-ray electrons and atmospheric y-rays
with emulsion chambers on board balloons. To improve the statistical accuracy of the electron spectrum in the
TeV region, further observations by the long-duration ballooning of PPB are considered to be the most
appropriate. However, the statistical accuracy below a few hundred GeV was limited because of the low
scanning speed to pick up showers in emulsion plates. By apply the automatic scanning system for the
detection of showers, we can expect to solve this problem.

BT, EH R SN1006 DOIEERE X #OBNA 5 EF-A 100TeV T THEE N TV AiHWVEF
WAHTR S N7z JGEHT 2 RX J1713.7-3946 TH; 177 10%eV F THLHH S LT 2 BHlHS R 257K S h,
FHROBHEINMEHPBELOND L IR o TE L, FHEB T OB BB ITEI LD
55 &, KbRIEEE T TeV #ISOE 2853 5UiE Vela £ Monogem DA TdH 5, Vela &
Pt i3k © HST OJeBMNC L) 300 pe LHigEAHE <, TeV HIBICHK D HFLS L TWAIETH
ALV, A DI N Y 3 v F 2N~ (ECO) WV BMEERITI NS DD SIS
NBARZ PVEMIIEE L TWA, PPB 2L 5 10 H~ 2 B OB THEr2S 2 158 Em ¥ 5
Lo &) L-MEZ MmO LN, FHHEOWE (Vela) % [F5E T & 5 1 HEMATE VY,

FpE TEM S /o= 2 — b IRBYOFEM 2 AT 217 9 121E 100GeV % B O KA =2 — b
)75y 7 ADMRE L WIFHEE ORBPLETH S, TDd—RET. pwhiFnRA~x b
WORHBMAHRAICEH L RO TV D, TIKEGE (B g/cm?) TORZRyHOEBNIZ—XkFH
PR BHEAEHOMREERNET AT LR, =2a—F ) /)75 v 7 ADOMRER:EIC EE
T 25, A BRIREETRKAYHANRY PVOBEBI 47V, ZOMEOMBIIZ%
555,

CNETHH GeV~TeV HIBOFHME T OBMICHED) L7zDIF ECC I L 2 EBRDATH 5,
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ROLBLTWHEEZOLNS, XH GeV HBOET Lyl ECC PIZEEFHEINTWED Y v
=IO HE S BB THE TR E A X Y VT EERERGFNOLDIC, T OBEIEOFERE
E, Thid ECC BIBRDORETH B, T ORI EEL LT CHORUS 7 )V — 7 hS sk 335 Bk
IS L7 F MDA — A F v Y Y A7 4 (3 RITCHBHIN Y &) OFHMy v — @
MNDIEHTH b0 A BRI DY AT ADFHBIRIFOMRATIZHHTRETH L L 2R L TH 5,
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Observation of High-Energy Cosmic Ray Electrons with PPB

S.Torii, N.Tateyama, T.Tamura, K.Yoshida, K.Anraku, T.Yamashita (Kanagawa Univ.), J.Nishimura, T.Yamagami.

Y Saito. S.Ohta, M.Namiki,Y.Matsuzaka (ISAS). K.Kasahara, T.Ogawa, M.Fujii (Shibaura Inst. of Technology),

H.Murakami (Rikkyou Univ.). Y.Katayose (Yokohama National Univ.). H Kitamura (NIRS).T.Kobayashi (Aoyama-

gakuin Univ.), Y.Komori (Kanagawa Prefectural College), T.Yuda (STE Lab., Nagoya Univ. )

We are preparing a newly-developed instrument for an observation of high-energy electrons by the
Polar Patrol Balloon (PPB) in the Antarctic. The detector is an imaging calorimeter composed of
the scintillating-fiber belts and plastic scintillators sandwiched in lead plates. Two image-intesified
C(CD cameras are employed for the two-dimensional read-out of scintillating fibers to the number of
~ 10.000. Using the shower profile observed with the cameras, electrons can be discriminated from
the background protons. The effective area of detector is 28 x 28 ecm? and total thickness of the lead

absorber is 9 r.l.

Nearly 600 electrons are expected to be observed at energies larger than 100 GeV for the thirty-days
observation. The goal of observation is to determine definitely the electron energy spectrum ranging
from 100 GeV to 1 TeV, which gives us knowledges about the origin, the acceleration mechanism and
the propagation characteristics in the Galaxy. The performance of detector has been proved by the
test flight at the Sanriku Balloon Center, ISAS and the accelerator beam test by the Super Proton
Synchrotron (SPS) in CERN. Figure presents the detector and an example of electron-induced shower
observed at SPS. Preliminary test of the detector performance in vacuum has been done to confirm
the capability of long duration flight. The flight will be carried out in January, 2003 at the Showa

Station.

Figure: Detector and the read-out system (left). and an example of shower profile
induced by 200 GeV electron at CERN-SPS (right).
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Millimeter-wave measurements of stratospheric and mesospheric minor constituents in the polar region
Tomoo Nagahama, Hideaki Nakane (National Institute for Environmental Studies), Akira Mizuno, Yasuo Fukui
(Nagoya University), Yoshinori Yonekura and Hideo Ogawa (Osaka Prefecture University)

We present a plan for continuous measurements of the vertical profile of stratospheric and mesospheric minor
constituents in the polar region by using a millimeter-wave radiometer equipped with a superconducting
receiver. The measurements provide us valuable information on temporal variations of them driven by
dynamical and chemical processes including changes of the solar activities. Features of the instruments and
feasibility studies on measuring O3, CO, H,O and so on are presented.

WF, M EI ) REBRARENDMERLEICEY)  RBBEL T TALINETTF—4PS Lh- -hEBLKh%
BHIN— Lz ARBEA FOBSELSHOERBAUNIRENHLDE LY HF T E DS ERSREZTEH H KBS
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Tk - MELRMOFEEE<Z. REBBETEFRAPISH L TVWA0ICH LT, PRECHEEFROT
BrBEETHI L, BEPRVWEIhTEL,

L2 LENS ., REES L UFREBEOARHMES FOBBZERICOVWT. . WERVIEFERLEA XA
DEMIEFEAEEATVEN, ENDE, BROM FERIF PREERIBICERONTWE I EH S, LUVEEE
IR LB T — 2 P ECEEN TV S, I, BB FFERBICE 3 ATOINE - B8 b - &bk
ELLBFRTHY . ThICLIMENFAOHEEBIROAZICHNZEMEEIZ, MAT. A—A54K &
ABEBOFEBICLIREE - FRBEMESFOLHIBBTOABAINZ EEIONE, 22 Thhbh
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AETOEEERE LTVS, XEFHETR. MEAFHISOWMBLT R AR LY bREREHFRENICHL
USSR ERTREL.ChETHRIRSETH - ~PREBEOMEDFH 5 DML ANT MLEXKSH S
BHHROEBRTHR %4 SN TRAT S, IVRICEIBAIELEDHBERIFIC WD 4 EEEE LT
BATE, RBICHOAZVBHZEBHERANIDOICRETH S, bhbhidFJ 0. O XS I L ¥ —HF
EDRENFRE NS NO. NO,. HO, & & DERRIRTEEMEIC DUV T, RETEEH TV D, BETIE. EBRICLEL
BEE PN L ENEBHABLEICODVWTHHDOETRERT S,
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A prospect of automated network observation of upper atmosphere physics in
Japanese Antarctic Research Expedition

OH. Yamagishi (Natl. Inst. Polar Res.), H. Fukunishi (Faculty of Sci., Tohoku Univ.), K. Yumoto
(Faculty of Sci., Kyusyu Univ.) and S. Morita (Space Systems Dep., IHIl AEROSPACE CO.,LTD.)

In the first generation of automated observation in Antarctica, the system was equipped with a power
supply of big capacity and an insulated housing to keep the instruments working in a room temperature.
The second generation is a compact system based on a design of low power consumption (0.1W) and low
working temperature (below -40° C) developed by BAS. We are discussing on the concept of the third
generation system, which must have a function of satellite communication for remote control and near
real-time data collection. The system must be installed even at an inaccessible area by airplanes and
snow motors by using the means of air-drop technique. Applications of this system for Geophysical

observations will be discussed in this talk, and the technical aspect will be given in a separate talk.

KEG-HECR B FEO B CIIMKE CTRET 2BHE %2, £ OBNBORT T 2T HAYIZELE X
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PEANIEAS % B KRR T3 A B BVBLAERE SV ETH 5, KERLHEE T 1990 £ & i A I
MERBHECHA=FNVX—ER (KB, BAORE) EH Lo EABRAZRE L, EH 28T
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Inquiries regarding use of penetrators to meaure various parameters
at remote/inaccessible locations such as Antarctica
Sinya Morita  Space Systems Section No.2, Space Systems Department, IHI AEROSPACE CO., LTD.

Hisao Yamagishi  National Institute of Polar Research

Penetrator is one of the autonomous observation methods which can be installed in the place where
installation by the staff is difficult or impossible. And now, operations of penetrator on volcanoes and
the moon are planed. We discussed the availability of the penetrator for the large-scale magnetometer

networks at Antarctica with same difficulties.

RAPL—REE ABICESREARBT - ETAREGHRRARICHLTEENSO B TICKYIEFF L1
EARGERBARETHS. BRI M EESSIVABETOERMNFESNTLNARRN —2DORAFEET>TL
2. ARERBITBETAIRKRL—2F AL, (ERORENREMH OCERRENETHLOICHLT, BEICE
& Rt RREA G EOM PBRMBOREZARELL. HERMIBFMFIEICLDA OREHEE. AR,
A2FEDILPHERERSIFRELTEOFRUAROLN TV, Ff=, HERICHE T HRRI—2F AL, KILE
KOHEICELEIILHEAYRFIRBATHICHERLE S, GPSPMRETCIABRITEY . AKILME K EF O Hh BRI
FHBRROCHBRARTRACEDH KB TORANEDRENMHITHS.

ARERTIE, EICEF b ECABTORALEHROBHESZHOBBREICENT, HEKBUETI50
KRS BRI R IR T—IADRRN—FL AT LOBEIGHE DR FHEREZRET 5.
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Long-term variabilities of the Antarctic PMSE detected with the
SENSU Syowa radars - preliminary results -

Keisuke Hosokawa®

Department of Geophysics, Graduate School of Science, Kyoto University, Kyoto

Tadahiko Ogawa

Solar-Terrestrial Environment Laboratory, Nagoya University, Nagoya

Akira Sessai Yukimatu, Natsuo Sato
National Institute of Polar Research, Tokyo

Toshihiko Iyemori

Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University, Kyoto

Abstract. Polar Mesospheric Summer Echoes (PMSE) in the Northern Hemisphere high latitude re-
gion are very well known phenomena and have been investigated using various kinds of radars whose
frequency ranges from MF to UHF bands. However, our understanding of the Antarctic PMSE is still
poor because of short observation history which may be due to the warm summer mesopause in the
Southern Hemisphere or a lack of radar facilities suitable for the PMSE observation. Recently, Ogawa
et al. [2002] identified peculiar HF echoes at Antarctic Syowa station that cannot be explained by field-
aligned E region irregularities. These echoes appeared at slant ranges of 180-315km under very quiet
geomagnetic conditions in summer. Relying on the fact that these echoes are very similar to the Arctic
PMSE, Ogawa and colleagues believe that this is the first observation of the Antarctic PMSE by using
SuperDARN HF radars. However, some additional studies are needed to acquire more conclusive results.
In particular, continuous statistical survey must be done with large amount of data in order to support
the PMSE hypothesis and to know long-term variabilities of the Antarctic PMSE. Then, we looked for
echoes, similar to those reported by Ogawa et al. [2002], by eye inspection in the SENSU Syowa East
and South radars data of 47 months from March 1997 to January 2001. K index at Syowa station was
referred to eliminate contamination of E-region echoes. Preliminary results of the ocurrence distribution

with season and characteristics of the parameters will be reported.

References

Ogawa T., N. Nishitani, N. Sato, H. Yamagishi, and A. S. Yukimatu, Upper mesosphere summer echoes
detected with the Antarctic Syowa HF radar, Geophys., Res., Lett., 29, 61-1 — 61-4, 2002.
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Airglow and GPS scintillation at Brazilian anomaly Region
K.Makita®, F. Rodrigues?, S. Monteiro?, N. J. Schuch?
1. Takushoku Univ. 2.INPE, Brazil 3. Univ. Fed. Santa Maria

On the basis of photometer and GPS scintillation data at geomagnetic anomaly region
in Brazil, 630nm intensity of zenith photometer was in inverse proportion to GPS
scintillation. In this time, plasma bubbles were propagating from the equator. It must
be considered that the decreasing of 630nm intensity and strong scintillation were
observed in association with the plasma bubble where the electron density is extremely

low.
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Mesopause temperature measurements using sodium temperature lidar
at Syowa Station, Antarctica

FKobayashi', TKitahara', J.Yamashita | T_K1awahara1, M.Taguti’
Yi‘.Saito and A.Ngmura
Shinshu Univ. "NIPR

The mesopause temperature structure over Syowa station was observed using a sodium temperature
lidar system. The observation started in Feb. 2000 and continuous to Oct. 2002. The purpose of this
observation was to examine the mechanism of energetic interactions between the lower thermosphere and
the upper mesosphere through the mesopause region. The observation was performed with a spatial
resolution of about 1km and a temporal resolution of 6 min. The temperature data was obtained 100 nights
(700 hours ) from Mar. to Sep. in 2000 and 85 night (694 hours ) in 2001.

It was found that monthly averaged mesopause altitudes (~100km) was fluctuated between 85km
and 100km seasonally and also found that the sodium density was greatly influenced by the aurora
activities.
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Fig.1 An example of temperature profile.
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Observations of polar middle atmosphere with lidar technique at Poker Flat
— The present state and future plans of lidar observations of CRL Alaska project —

Kazuyo Sakanoi!, Kohei Mizutani!, Masahiko Sasano!, Richard Collins2, and Yasuhiro Murayama®

(*Communications Research Laboratory, 2Univ. Alaska Fairbanks, Geophysical Institute )

At Poker Flat research range (65.1°N, 147.5°W) in Alaska eight optical and radio wave instruments
have been operated for observations of polar middle atmosphere, which are related with a CRL
(Communications Research Laboratory) international research project, “Alaska project”. In this talk,
instrumentation of three lidars of Alaska project is introduced and a comparison between lidar and other
instruments data (e.g. satellite data and MF radar data) will be presented. A Rayleigh lidar is one of these
instruments and has been operated successfully from 1997. Atmospheric density and temperature at an
altitude range of 30 — 80 km can be derived from the Rayleigh scatter data. In addition, installations of a
multiwavelength and a Rayleigh-Doppler lidars are planned. The first light of a multiwavelength
(infrared and visible wavelengths) lidar at Poker Flat will be obtained by March 2003. The
multiwavelength lidar will be used to observe atmospheric aerosols and clouds in the troposphere
stratosphere. The Rayleigh-Doppler lidar is now being developed at CRL Koganei, Tokyo, and will be
used to observe wind velocity in the middle atmosphere.
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Variation of summer middle atmosphere jet over Poker Flat and Andenes
Y. Murayama, S. Oyama (CRL), K. Sato (NIPR), T. Hirooka, S. Miyahara (Kyushu U.),
Werner Singer (IAP, Germany), Dennis Riggin (CoRA, USA)

MF radars at Poker Flat,Alaska (65N,147W)and Andenes,Norway (69N,lI6E)are employed together with UKMO
stratospheric analysis data,to demonstrate wind system for 2 years of 1999-2000 over the whole middle atmosphere
(MA)at the two locations.30-day low-pass filter was applied.Zonal (U)and meridional (V)winds over Alaska (AK)are
generally by some tens of percent stronger than those at Norway (NR).Winter V is largely disturbed,but tended to be in
opposite directions,northerly at AK and southerly at NR,implying that a stable S=1 structure dominated through
winter.Although a summer MA jet was supposed to be circumpolar,the UKMO and radar observation revealed that the jet
was eccentric,which will be discussed in terms of probable reasons,e.g.,orographic gravity waves, disturbed ozone and
radiation fields,and other geographically forced disturbances.

FHEROKFREERHETIMIL—F—LFENIFBROPTH MFL—4 — 3 EERL TR EGEHA TEH
2Hd, BEHFRDT20 XLl EASTRNR - FREHSILIER - FEXETRBL TS, GAHTHIERPEXR
BT, BERE. MYE. BEES-1 ¥ARMROBRGLEICKEGHEEZLTVD, — 7. AFEEHAEEL
A THIHMELASREROERRIT T —2-8FN LI L>TER, AR|E T, RkBF7FRAH-R—H—7
Swybk (65N,147W). BEUV/ILIx—FoTHABIN16E)D2 #FATOMF L—5—BME. UKMO (EEER
)iz 2# E—0.3hPa OEEF—42H52 FM(1999—-2000F)DhBAR Y FOEBZNEHE~S,

MF L—4&—Tl. FCA (AEBRZE)ICKYASN 121999 —2000 F£DKFREEZ1HEHLTHLD, &ERE (T
60 —100km . BMEFOFRM-WESRRIEE3 52-4km THS, UKMO (30.3hPa LLIFTORMEDERITT—2T.
1 B1 7y7ORERERAV =, ThETh30 BMOBBMEHZTOTLVS, MF L—5—&(UKMO OF—48%D7%
WERRTRAE. 73AMBPRAERARICOVTEEOTRWARIHER S v b EBLTHAETSkm ik
IZE—=2(>60m/s )AR5H, 90km FHEICERELTHBREAFEY 5. 2FICET SR —RELEOERT
KEGEILNERTEHH 2HLLTI0-60km [TE—2ZFBEANERTIMAA RN D, 1999 £3 AIC(E
ECRELGERRAEBN RSN, 95km H520km UTORKEFEREETOLEVRBEORRARELTLD,
—B/ N/ BTIE. 2EICTIANLYEEOE—1F40m/s BE. 2FLL2EICERIEILTLOL M+ %=
EREANNEN oz, FLBARICOVTIE, XFEB0-95km TR A—A—ISVF-FUOFRABRAIZENT
10-20m/s BEOFFERAREFRERSADIAEBRELH o1 2FICERBRELEREKEVLDOD, R—7
=I5B TP UOTFRATER TR -FRLEFHERS SR T IBAMAH 1=

Uk R—h—D39rEToFRAICEHTDRABHMOPEAR S v rOEB/E2 EMIChiz> TR~z X
B -ELERARSICOVT, RELLR—D—D75YM7UOFRRAKYEGLTEY, F-ELAFRMLRBEAR—H—D2F
YhTFUOTRATH AR EGIER TH ol COFFEERALBIE. EWAHHoTHS=1 MEH LB EREK
PTEFERTIEETRYT D, ROU oy bOREEERFEZUKMO O A FYRE<TYTITHL RO, BRMIZIE
BRDICEARKTHINEZEOPEARD oYM RRIZEPOLOThI-AKTH LI LM REhT=, BKIEEAD
ROBSHROREETFE. WBICEEL-BEAGCEORERERFLTVCILZFA TS,
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OFEAGrLFE( 1], BREREEN] RILME—A[2), #T1LUZ¥4(2], A. Brekke[3], C. M. Hall[3], A. Manson[4].
C. Meek[4], BEHE—{1]

(1] H R R AR BRI HERRFFEAT, (2108 (EAEIIZERT,

[3]: Faculty of Science, University of Tromsoe, Norway,

[4]: Institute of Space and Atmospheric Studies, University of Saskatchewan, Canada.

Research on the quasi-2 day wave observed in the polar mesosphere

(Olwahashi, Hiroyuki[1], Nozawa, Satonori[1], Oyama, Shin-ichiro[2], Yasuhiro, Murayama[2], A Brekke([3],
C. M. Hall[3], A. Manson[4], C. Meek{[4], Ryoichi, Fujii[1]

[1]: STEL, Nagoya University, [2]: CRL. [3]: Faculty of Science, University of Tromsoe, Norway.

[4]: Institute of Space and Atmospheric Studies, University of Saskatche wan, Canada

By using two MF radars located at high latitudes such as the Tromsoe MF radar (69.58 deg N, 19.22 deg E)
and Poker Flat (65.1 deg N, 147.5 deg W), Alaska, we reveal characteristics of the quasi 2-day wave (Q2DW) in
the polar mesosphere between 70 and 91 km.

The Q2DWs observed at the two stations exhibit similar features in terms of (1) the seasonal variation, (2)
short-time variability, (3) variability of the period, and (4) ratio of meridional to zonal amplitudes. However, it is
found that the amplitude of the Q2DW is significantly stronger at Poker-Flat than at Tromsoe.

In this paper, we will present results about Q2DW observed in the polar mesosphere, and then discuss
differences between the 2 stations as well as between high and middle/low latitudes.

AL FAYMF L— % — dt#69.58 i, BAX19.22) &R—H— 75 Kt 65.1 FE, Ta5147.5
FEMF L— & — 7 o5 S 7-fdsrh [P @R 70-90 km) DfEGE 7 — ¥ 2T, IRk D 1o
THAUE 20 2HFE LTV A, 1999 4E7225 2001 4R (272 5 SELLE DT — ¥ %80T L=

e ] P R S 7T 2H I, SN F O S C A MERERE 1B 1) 5 b YRR iR
WEATRT— T, BLHRAFEADR LTS IG5 H o720 B SRR 125 1) Al DIEE 7k
Wid, ZOFEZETH A, HHPFREE 2B W TE, B { L2550 bW B #5325
EREREICB W, £ 1308 K BICTI WERIZAL AR T SEAWH BN TroTze SORRERE DFEZAL
13, Tromsoe B XU Poker-Flat [ 7 ThEgE ST 5, 72, HE 2HIE DB PERIIL O i+ 2
&, HMERRREE CIIR IR 25 25 | 50V AS, L 128 VT, MR IZIEEE LM %, 200
SR DAT — 2 av B WAZ LN, HE 2H DS/ O— NV BBIR ThHAHZ LA 5— 5T, &
MRS ARY N TRV oY AN

I TIE, 20D AT — ¥ avh G SRR 1B ) A8 2H I ORISR 2R3 L eI, s
THRIA S 724 28 W OFAEICD T, ERRBE D b L U &, 3R 5o
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Ion temperature of the dayside E-region
in the auroral and cusp/ cleft regions
Sawako MAEDA (Kyoto Women’s University)
Satonori NOZAWA (STEL, Nagoya University)

Yasunobu OGAWA (Swedish Institute of Space Physics (IRF))

Simultaneous Common Program Two experiments by the EISCAT UHF radar at Tromse and the
EISCAT Svalbard radar at Longyearbyen on March 08-12, 1999 have been utilized to investigate
distributions of the ion temperature in the E-region between 108 and 118 km.

Daily variations of the ion temperature in the cusp/cleft region and in the auroral region were
quite different. The dayside ion temperature at Tromsg was generally lower than that in the
nightside, since the dayside electric field was very small. The ion temperature at Tromse was
increased during periods of the strong electric field. The electric field at Longyearbyen didn’t
show systematic daily variations, and was fluctuated more rapidly than that at Tromse. The ion
temperatute at Longyearbyen showed a maximum between 11 and 15 MLT in response to the
large electric field. The daytime increase in the ion temperature at Longyearbyen was observed
only above 115 km, which indicated the magnetospheric heat sources.

The ion temperature variations at the two locations will be discussed in some detail with respect
to the F-region electric field.

Reference

Maeda, S., S. Nozawa, M. Sugino, H. Fujiwara and M. Suzuki’ “lon and neutral temperature distributions
in the E-region observed by the EISCAT Tromsg and Svalbard radars”, submitted to Ann. Geophysicae.,
2002.
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Estimation of altitude profile of molecurar ion at polar ionosphere
° M. Yamadall , S. Watanabel'), M. Kubotal? , Y. Murayama!?
[1]Graduate School of Science, Hokkaido University, [2] CRL

Satellite observations revealed the exsitance of molecular ions at high altitudes(>1000km) in the polar ionosphere.
From mass spectrometers (Akebono and DE-1 satellite) and optical imagers (MSX satellite), we suggest that molec-
ular ion upflow can be observed by ground based optical mesurement as a tracer of ion flow from ionosphere to
magnetosphere. We present a method of molecular ion upflow observation using all sky imager data obtained at

Poker Flat, Alaska.

IR REPE 158, X Re DWEIC NF £ OF &£vio
e FAAX Y DBFAET HZ EATDE-1 HE, HiTIZD
WENTEU,»SmMON TS, M1 ITIZOHE
W SN A F 2 HESHTEE (SMS) 25 1992-1999
FEOMMIZF T A4 7 v 7 7099 % EE S000km
DECHBMIL fE%2R_LTBY, DT L S EM
HATHEBIZRS 2\, 2) £ OBEA R BAIGHE
AW (Kp>4), &) BAEMEEBHL ML
72, MSX 7213 & B 1000km F T N FLUB#LEL AT
AATHEBTEBHMEN 26)% 7L TBH [Romick et
al., 1999], #® 15t NG /¥ F 24D FIEREIF 2.5kR
IZEL T3,

#h ERFEBD S A — 1 TR0 NF HSEE km D
BT IBHELR L TV A EaH 52 L it val-
lance Jones (1960) ZEIZ L > THIGNTWAS. L2 L,
DFAX DT v T 707 EFEEDIFFEIE R
IThhTwiz v,

FAZAA Ty T 70O ENFBRIOTEE
HEHFERHRLTBY, BIHTFA4Y (N)) %
FL—H— L7z AEICEBL TWa. AIFFEILE
BRAEAMERDET AN - F—H—7F v+ (E
HPE - #RPE, 65.1N, 212.6E; A - 2/, 65.6N -
261.0E; MLT=UT-13hours) I fX @B L 7 &KEI 4 A —
¥ ¥ — (CRL-ASI) 75 1% 5 72 01(732.0nm), NJ
427.8nm) DT — ¥ ZHWTAF Ty 7709 %8
W 2FEEHITLIIEZENE TS, BICHKE
km T Nj KL T2 EHfEE S5 8% bR

f#3TH Y, 4% SALMON(System for Alaska Middle
Atmosphere Observation Data Network) ¢ fth > i1 25
% SuperDARN %L GhE - EiIrZ EOHET 5.

X 1. B 5,000km LA ECTHFA 4+ 258
B ENALE. 1992-1999 D B TIT O
E2/SMS Eifllic X 5.

BN

[1] Vallance Jones, Rotational and Vibrational Intensity Distri-
bution of The First Negative NJ Bands in Sunlit Auroral
Rays, Can. J. Phys., 38, 456-476, 1960.

[2] Romick et al, Polar Cap Optical Observations of
Topside(>900km) Molecular Nitrogen lons, GRL, 26,
1003-1006, 1999.
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RF Wave Irradiation Experiment to the Upper Atmosphere in the Polar Region

S. Takechi, S. Minami, Y. Suzuki, M. Nishino', S. Nozawa' and M. Rietveld?
Graduate School of Engineering, Osaka City University

'Solar Terrestrial Environmental Laboratory, Nagoya University
’EISCAT and Max-Planck-Institut fur Aeronomie

We have performed an experiment to artificially stimulate the upper atmosphere using high-power HF radio wave at the
EISCAT facility in Tromso, Norway. Atmospheric stimulation experiment was made by using 4.04 MHz, 900 kW
transmission wave. Following signals are recorded: (a) the high-frequency component of pressure wave (the period < 200 s)
detected by a microphone with a wind reduction pipe, (b) the cosmic radio noise of 38.2 MHz detected by a riometer, and (¢)
the RF transmission wave monitored by a dipole antenna. Incoherent scatter radar signals in the lower ionosphere are

simultaneously monitored. Results obtained by cross-correlation analysis between these signals are presented.

B CRZ 5 BERBKRBE LR T 57200521 L2 5 OB FEIZIROS N TW S A ix, P,
7 5 A @ HIPAS HiikiZBWT, BEkE KA~ ~OEHEH (B 2.85MHz, /37 —80MW) FEGFHEERZ1T,
FRA—FRUOTA =LA77+ 2 FHLABNZTo/2 SROOBERRD . EERH 90km 225K T
OEEEmECEE L)+ A= S ESOEWLEN LRI L S LB L BIEEEE RO EA~DIEREEIE &
B L7, A, IS L— ¥ E A FEL Tvad b Ao EISCAT fifkic BT, BITHE R Rz 4
B0 ER (JEik4.04MHz, 757 —900kW % i) %fTo/ciiR e b4 %,

Fig. 1 13, Z OBLES 5 —BI T RF %15 50 549 15km Db 3T (a)E ) i D E53disisr (I 200 #LUT) |
O BHRME . OEBEEET=V—DEFErEFRETREL TV D, FEMIZ TR RIS IS TiEX5%,

ittt o AR e s e

(a)

I S| P IYRW . W G Y (0N P

(b)

A AW AN L U™ A kU
(c)

T | 1 T
17:00 18:00 19:00 20:00

Time (UT) February 19, 2002

Fig. 1 The received signals: (a) a high-frequency component of pressure wave, (b) cosmic radio noise, (¢) RF wave.

1) S. Minami, M. Nishino, Y. Suzuki, S. Sato, T. Tanikawa, Y. Nakamura, A. Y. Wong and UCLA HIPAS Group: Adv. Space Res. 24
(1999) 997.
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At ic(1], F)1I BAIE*(1], R.J.Morris[2], B. J. Fraser[3], J.V.Olson[4], S.I. Solovyev[5], %7t (1]
(TR - 2 - #ERZXE, [2]Australian Antarctic Division, Australia, [3]University of Newcastle, Australia,
[4]University of Alaska, Fairbanks, U.S.A., [5] Inst. of Cosmophysical Research and Aeronomies, Russia

A Study of Pc 4 Pulsations Observed at Circum-pan Pacific Magnetometer Network
Yuki Obana[l], Akimasa Yoshikawa*[1], R.J.Morris[2], B. J. Fraser[3], J.V.Olson[4], S.L Solovyev[5], Kiyohumi Yumoto[1]
[1]Earth and Planetary Sci. Kyushu University, Japan, [2]Australian Antarctic Division, Australia, [3]University of Newcastle,
Australia, [4]University of Alaska, Fairbanks, U.S.A., [5] Inst. of Cosmophysical Research and Aeronomies, Russia

Amplitude of magnetic pulsations observed on the ground can be expressed by
B=AFMLT) f(LT) o
where A is amplitude of source wave, F(MLT) shows MLT dependence of amplitude, f(LT) is a function of
ionospheric conductivities at local time of station,and o isa geological factor at station.

In order to clarify F(MLT) and f(L'T) of Pc 4 pulsations observed at the Circum-pan Pacific Magnetometer
Network (CPMN) conjugate stations, we analyzed the CPMN magnetic data at Chokurdakh (CHD;
M.lat.=64.67 deg.,M.lon.=212.12 deg., L=5.46), Kotzebue (KOT; 64.52, 249.72, 5.40), and Macquarie Isl.
(MCQ; -64.50, 247.84, 5.40) during the interval of 21 — 23 March, and 15 - 17 September, 1994 by using
inversion method (Chi and Russell, 2001) .

From the analysis, the following results are obtained. (1) The F(MLT) of Pc 4 shows maximum in the
prenoon sector and minimum in the afternoon sector. The maximum power is more than 3 times stronger than
the minimum power. (2) The f(LT) of Pc 4 has the maximum around 6 and 18 LT, and minimum around 12 LT.
The maximum power is about 1.6 times stronger than the minimum power.

In the present paper, we will compare the F(MLT) of Pc 4 on the ground and in space, and also discuss the LT
dependence of obtained f(LT) on the ground.

19944E3 H21 H-23H, 9A 15817 B IZBR & 7zPc 4IREHZOUWNT, #1_E2% SERIRGEZ BT —
S AWTCfT 21T o 1, EREEMRIR A2 EDREME £64.5° © 3814 (Kotzebue in Alaska,
Macquarie island in Australia, and Chokurdakh in Russia)?DHf%437 —# (Zinversion method (Chi and
Russell, 2001) ZiEM L7z & Z 5, #RIE % wave event?®d K & X:B, Magnetic Local Timeffk 774 F(MLT),
Local imeff&AFE: f(LT), BURIAER OHIER: 0 DERSTHBET 2 Z LITHEZh L=, FMLI). f(LT)
N Lhiwave energy DREKEN/ A . BREBCEEL IS th EOIRIEE L EZ X bhb, T
B9 _REFMCDBEMSHETRNER LIZZ L THDH, Thid, MEKRILESEOMRISHIIE kT
FERFEIIZFH < 72 B & D B FE ORFFE(Saito et al, 1989; Takahashi et al., 1994; Obana, 2001(Master
Thesis)) & consistent/2FER TH V) | BEEEERLEE D _EFITHEW, BEEB ORI ENE E > T
DAREMD D D, AR TIZZ N DDA XY MIOWTEIZE AT — & % FIVTA R MEHT
ZITV, BRE-EHERE S OREN D & HIZERAATTERZ{TS,
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Phase-integrated Currents Generating Self-exciting Whistler-mode Sideband Waves

° Makoto Ikeda ( Musashi University )

Broad or discrete sideband waves generated around frequencies of monochromatic whistler—-mode
signals such as the Siple signals and power line harmonics were observed on the ground and in the
magnetosphere. However, the causes of this variation in spectrum types have not been clarified yet.
It is considered that the sideband waves in whistler—mode are generated via a non—1inear Doppler—shifted
cyclotron resonant interaction between untrapped electrons and the whistler mode carrier signal. The
untrapped electrons resonant with the quasi-monochromatic whistler mode signal are phase-bunched along
the trajectory, just outside the separatrix, on the phase space in the frame of electron of the
Doppler-shifted cyclotron resonance with the carrier. Then, they may be able to radiate the whistler
mode sideband waves with broad frequencies, and the sideband generation currents obtained by the
phase-integration may never be zero because of strong non-linear interaction.

RN & BT, YA T VRMERBRLENBREHBE O MR AR A 2T —F— FEOFAMIZ, 20~1
00Hz DT o— K2, HHWET 4 A7V — bW A KAV FERERSNLIFRBRISL TS, ZD%
g A7 hAVBRIOFREIIZ, BIETH EEHALNZERTVARY, ZTOHWA RV FERET /L L LT, HIEK
WRIBEANT, EREARA AT—F— R Ry 7I7— 7 LA 70 bo AR EERT 2 E 1D,
PR EDERT MY v 7 REFE TN F o TBREED EVIETNEE XD, ZTRODERITHRA AT —
F— N & QMG EMER CAE L, Ul > TS T2FIc Lo THRBD L Bbh D, X, £
NHOBEFHAZELEMREFIIL, BT M) v 7 AFIETV X b OERICEVIMEL, 2 » oA
BEEY KTV A AV FEORBEBOTRE G2 5, —F. EDILHIYA /30 N E$ko ER
1, PARFE S B OMEES WD T SR EFHOPEIC L - TE AN D L Bbh 5,

ZDOVURY Y AT, YA B FEOFEO KB A A5k T 2 ERE 2 B MR TH LM L, 8
HENDERER ALY DA EABNTERFARERETAVERIT L2V, S DITIPREARFEMBEEICL DY
A RV Rt E BB 23c L 0, ZoETF AN, I ECHRKE 7T X~ O E2REET 5 FB A ik
TED I DT, BT RZ BT L7z v,
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INEX satellite is scheduled to be launched in 2004 to investigate the relationship between precipitating
aurora particles and the illumination of the aurora. We have developed a new code which simulates
electromagnetic environment in the vicinity of a spacecraft. This code solves plasma particle behavior as
well as background electric and magnetic field. The simulation code adopts unstructured-grid as the
spatial coordinate system. This enables us to model arbitrary shape of the spacecraft. We will be able to
show the results from the spacecraft charging simulations and possible applications to the observation of

plasma fine structure in the earth's auroral region.

INDEX ffSitid, fiihk 1-75 680km ZMM L, A—a FHEVIABRL LA —a TRNEOD A H =X LEHiE
WH 2728, 2004 ‘EICHTH LIFOND TIETH D, A—a TRV IARK O EREICIT D =0l
L BT =2 O MR AIC LD EEXONEALAHEIC R LR H 5, AFKT
., ALBHOEREO 7 7 X< GBI A HEICHUT 226N TED SR 77 A< ik +a—
FOIE ATV INDEX it WEIREET A E LTI EREZITo -, WO KEEFT AL
L CTIEMEISH 5 2 & 2 vfBICT B 7oiid, T HREAZ W > S 7 & LTINS 4 ik s
WTZEN 2T 5, Ehxr~y 2 20 oV FREAIGEB LEBEAOIRMREB 2 N5, &6
WO 7 T X~ O 5% EMIZET AT 2001003, I X~v2RF& LT, Lo
LAHRERIZL->THEZOBNZ0—L oY HE2EZE LR 22 O TFlconWTixiEDn D, X
LIS, 77 AR O K-> TRAET 2 EMEMC, Ti%E4Ed~ v 2 20 2 HiFRICR M &

W52 LI LY ARG (self-consistent)’ e S a b—raa—RERoTINVS,

X 1. o s " 7 INDEX fit b i o sENr oo g AT



P4-1
FHA MLT CHEHI2MBREXERICALGAEZEET 54— 05 RKME
2 1§
TR ASWIN), BB RE-[1), KPR BE(1), B IEHER(2], TEDL (2]
(1] HUERFERFBRBFEH PRI R - 7T Xt ¥ —
[2] [ Kbt 76 97

Analysis of stable auroral wave-like structures in the afternoon MLT sector
using the South Pole all-sky images

" Yasuaki lzutani [1], Shoichi Okano[1], Takeshi Sakanoi[1], Masaki Okada[2], Masaki Ejiri[2]

[1] Planetary Plasma and Atmospheric Research Center: PPARC, Graduate School of Science, Tohoku University
[2] National Institute of Polar Reserch

Abstract

An event study of all-sky auroral image data, obtained by a multispectral all-sky imager installed at the
South Pole (MLAT=74.2, MLT=UT-3.5h) station by the National Institute of Polar Reserch, will be
presented. On the 557.7nm aurora images in the afternoon MLT sector(MLT=15h-16h), we found stable
wave-like structures in diffuse aurora whose duration was about one hour. Comparing with the
simultaneous overpass observation of the FAST satellite, the wave-like structures correspond with
electron precipitation of ~10keV, and DC electric field shear is located within the wave-like structures.
We will try to discuss the auroral wave-like structures in connection with the ionospheric plasma
convection data obtained by the SuperDARN.

EF

(] 37 48 MU 72 75 A5 19 4 s (MLAT=74.2, MLT=UT-3.5h)ICi% [ L= @ RKE A A — 2 v —IZ L W Hf} &
A —o T A -4 <2 Mg &{T-7-. 1998 4 5 H 7 HOH#M MLT(MLT=15h-16h)iZ
BFA 557.7nm A—u I 4 A—JICHWNT, 1 bl >TRELTHEETETF 4 7a—XA—n
T OWPARAMIED R Hiudz, FAST il X D RN 7 — 2 L 0 Z OB iES 10keV FREED =3
IWE—Z OO 2L TWDH, Bk Ei2 DC 850 7 —BFE L TV DR
e ahs-, AROBRIZBWVWTIE., ZoA—a 7 OEKEE ST 2R RIZHOVW T, SuperDARN
(2 X DU 7 7 X2t — 7 L L TR LW E B 2T 5,

Fig. FAST DC fields data(left: (ExB)_y, right: dB_y) and 557.7nm aurora image projected onto the
geomagnetic coordinate
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Characteristics of the corotating aurora observed at Poker Flat Alaska
Saori Toyoshima [1], Hiroshi Fukunishi [1], Naofumi Yoshida [1], Minoru Kubota [2], Yasuhiro Murayama [2]

[1] Department of Geophysics, Graduate School of Science, Tohoku University, [2] Communications Research
Laboratory

As part of the CRL-UAF cooperative middle atmosphere project, monochromatic imaging observations of aurora and
airglow have been carried out at Poker Flat (65.1N, 212.6E; 65.6MLAT: MLT = UT- 13 hours) on the routine basis since
October 2000. Monochromatic images at 10 emission lines are obtained every 5 minutes using two sets of all-sky
imagers. The characteristics of the 'corotating aurora' found by Kubota and Nagatsuma [2001] has been investigated in
detail using 13 events identified in the period from October 2000 to April 2001. Although the imaging observations can
cover the magnetic local time from 14 to 07 MLT, this type of aurora is observed only in the dusk to midnight sector (14
- 03 MLT), it is also formed that this type of aurora occurs on geomagnetic quiet conditions (Kp=0 - 1+) after the decay
of substorm activity. Another important charac teristic is that the fine structure is observed only in OI 557.7, N2+ 427.8
and OI 844.6 nm emission, and not in OI 630.0 and HB 486.1 nm. Using coincident spacecraft data, the generation
mechanism of this aurora will be discussed.

BERSHREIE, 77X - R=h—7F v+ (HIEE - BE 65.1N,212.6 E; MG - & 656N,
261.0 E; MLT=UT - 13 hours) TE&KHEIAS A — ¥ — (CRL-ASDZ W4+ —05 - KEKEBM*ERL Twv
5o CRL-ASI2 BICE o TEUTD 10 EEDERA A—T % HOBEVIERICHEE L TWa,

| %4 © HB (486.1 nm), OI (557.7 nm), N2+ (427.8 nm), 5 (572 nm), Na (589 nm)

254 . HB FH6(481 nm), OI (630.0 nm), OI (844.6 nm), O+ (732.0 nm), OH(680 nm)

1 5h e 2 SR L TE2SshTB), HB L ZDOEHK, 557.7mm & 630.0 nm D7D A — TV Ik
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Estimation of two-dimensional distribution of auroral electron
energy parameters using all-sky image data

M. Kubota, S. Oyama, and Y. Murayama (CRL)

As part of an international cooperative research project with Geophysical Institute of University of Alaska, we
installed two all-sky imagers (CRL-ASI) at Poker Flat, and have obtained monochromatic auroral images with
several wavelengths since October, 2000. Now, we are planning to develop an estimation method of two-
dimensional distributions of aurora electron energy parameters using this data set. Figure shows all-sky images
observed by the CRL-ASI at 04 UT on 27 Oct. 2000. Patch-shaped aurora can be clearly seen in 557.7-nm and
427.8-nm emissions. Figure also shows an average energy of auroral electrons estimated from the intensity ratio
of 427.8-nm and 844.6-nm emissions. In the presentation, we will compare these results and DMSP observations,
and discuss about estimation errors of the energy parameters.
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Figure a) An all-sky image of N2* 427.8-nm emission observed by the CRL-ASI at 04 UT (17 MLT) on 27
October 2000. Patch-shaped aurora can be seen. b) Ol 844.6-nm emission image at the same time. ¢) A two-
dimensional distribution of the average energy of auroral electrons estimated from the intensity ratio of
these 427.8-nm and 844.6-nm emissions.



P44 R~ R % B R R T A — 1 5 &

SuperDARN L — & — & D 8%

OFE FEZ(RBIR), g B LE AR, TR ¥, Hih HITOERBT,
Y R, B WlR(FEBA), ~—72 - LAZ—(LAF—K)

Study on poleward moving quasi-periodic auroras in the cusp region

and their relationship to the SuperDARN radar
“Y. Murata (Grad. Univ. Advanced Studies), N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi (NIPR),
H. Yang, R. Liu (PRIC), M. Lester (Univ. of Leicester)

A number of quasi-periodic visible auroras have been obtained in the postnoon sector in the cusp region
using all-sky TV cameras and meridian scanning photometers. The dynamics of quasi-periodic aurora are
variable with respect to the temporal / spatial variations. Their generation mechanisms are still unclear.
The field of view of the SuperDARN SENSU Syowa East radar covers over the Chinese Zhongshan
Station (invariant latitude is 74.5°S and MLT=UT+1.5hr) in Antarctica, where an all-sky TV camera and
a high-speed multi-channel (427.8nm, 557.7nm, 630.0nm) meridian scanning photometer are operating.
Such coordinated tools could give us an important opportunity to solve the generation mechanism of the
quasi-periodic visible aurora.
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SOLAR FLARE PROGNOSIS DIRECTED FOR SUBSTORM
PREDICTION IN THE MAGNETOSPHERE.

A. l. Podgorny *, S. Minami ** |I. M. Podgorny ***

* Lebedev Physical Institute, Moscow, Russia,
podgorny@fian.fiandns.mipt.ru
** Osaka City University, Japan
*** Institute for Astronomy RAN, Moscow, Russia

According to observational and theoretical data, the solar flare radiation and
coronal mass ejection (CME) are manifestations of the same explosive process,
which take place high in the solar corona. In some solar flares one of these
manifestations can be weak and can not be observed, in other flares both of
these manifestations are present. CME are the mostly important reason of
substorms appearance in the magnetosphere. For the substorm prognosis it is
important to have information about main processes during the solar flare and
possibility of its generation. The energy for solar flare can be accumulated in a
current sheet, which is created by focusing of photospheric disturbances in the
vicinity of a magnetic singular line in the solar corona. For MHD simulation of this
process the program PERESVET is developed that uses observed distributions
of magnetic field on the photosphere as the boundary conditions. The main
problems of such a simulation are consist in setting of initial-boundary conditions
and stabilizing of numerical instability. The special methods, which solve these
problems, are realized. The MHD simulation of energy accumulation for flares
May 31, 1991 and July 14, 2000, showed, that the current sheet for different
disturbances can be vertical, horizontal, or inclined to some angle to the
photosphere. The vertical current sheet can produce the CME. In such a case
the magnetic tension force accelerates plasma from the Sun. These simulations
are planned to use for prognosis of solar flare appearance and its power. The
CME prognosis is based on information about the position of current sheet in the
solar corona.
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THE MECHANISM OF ENERGY RELEASE AND FIELD-ALIGNED
CURRENT GENERATION
DURING SUBSTORMS AND
SOLAR FLARES

I. M. Podgorny *, S. Minami **, A. |. Podgorny ***
* Institute for Astronomy RAN, Moscow, Russia, podgorny@inasan.rssi.ru
** Osaka City University, Japan
*** Lebedev Physical Institute, Moscow, Russia

The explosive energy release at the tail current sheet (CS) reconstruction is
considered as a mechanism of substorms appearing. The model of field-aligned
current (FAC) generation in the Earth magnetosphere is proposed. The system
of FAC is generated due to Hall electric field E = j_B/nec that directed along the
current sheet of the magnetospheric tail. Upward and downward FAC are closed
in ionosphere (chromosphere) by the Pedersen current. West electrojet (Hall
current) is located between two opposite directed sheets of FAC. During a
substorm the energy accumulated in the tail CS fast disappears. The FAC and
westward electrojet are increased.

The electrons accelerated in upward FAC produce auroral arcs. This model is in
agreement with spacecraft measurements. The similar energy storage occurs in
the coronal CS. The systems of currents are responsible for energy transfer to
the ionosphere at substorms and in the chromosphere at solar flares. The MHD
calculations have been carried out for compressible resistive plasma with
PERESVET code.
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Simultaneous observation of GEOTAIL/SuperDARN in order to investigate Pc 3 waves
Y. Shinkai (NIPR), N. Sato (NIPR), A. S. Yukimatu (NIPR), M, Lester (Leicester Univ.),
S. Milan (Leicester Univ.), J-P. Villain (LPCE/CNRS) , G. Sofko (Saskatchewan Univ.),
T. Sakurai (Tokai Univ.), Y. Tonegawa (Tokai Univ.), SuperDARN/GEOTAIL Research Group

It is widely accepted that Pc 3 ULF waves generated in the upstream and the boundary region are
penetrating into the magnetosphere and on the ground. However, the propagation characteristics from
the magnetosheath to the cusp ionosphere are still open to debate. Therefore, simultaneous
GEOTAIL/SuperDARN observation has been conducted, in recent few years, during the SuperDARN
Discretionary period in order to investigate such characteristics. On Feb. 12, 2002, we could obtain very
interesting data from the CUTLASS Iceland East radar. There are clear wave activities with a period
around 50 seconds (20mHz). These waves showed good coherency and less phase lag among the range
gates of 20-28, which is suggesting that the pulsation phenomena had very large wave length. However,
the GEOTAIL satellite, which is located in the dayside magnetosheath, did not show such clear Pc 3
wave activity.
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Study of compressional Pc 5 waves by using
GEOTAIL conjunction with the EISCAT heater experiment

O Y. Tonegawa [1], T. Sakurai [1], Y. Shinkai [2], N. Sato [2], A. Yukimatsu [2], T. Aso,
M. Lester [3], D. M. Write [3], and, T. K. Yeoman [3]
[1] Tokai University, [2] National Institute of Polar Research, [3] University of Leicester

Compressional Pc 4/5 waves observed mainly in the dusk flank side of the magnetosphere
have been thought to be generated by wave-particle interactions with energetic protons drifting
westward and bouncing along the magnetic field line. The compressional waves could have
the high magnitude of azimuthal wave number m to match the drift-bounce resonance condition.
The high m wave cannot be detected on the ground because of the ionospheric screening effect.
There is indeed no report of simultaneous observation of compressional waves in the
magnetosphere and on the ground. On the other hand, evidences of high m waves in the
ionosphere have been reported recently as results from HF radar observations. Now, it is
important to observe compressional waves simultaneously in the magnetosphere and in the
ionosphere in order to investigate their generation and propagation mechanisms.

We have carried out the special coordinated observation of GEOTAIL and CUTLASS HF
radars with EISCAT heater experiment at Tromso on January 17, 2002. The main purpose of
this campaign is the simultaneous observation of compressional waves in the magnetosphere
and in the ionosphere. On this day the footprint of GEOTAIL located in the dusk side was
passing over the field of view of the CUTLASS HF radars covering the ionosphere over
Tromso. The EISCAT heater at Tromso was turned on in time to the GEOTAIL conjunction to
generate artificial radar backscatter. The aiming target, compressional wave was observed by
GEOTAIL, and transverse waves as well. The compressional Pc 5 wave with the spectral
peak at 3.6 mHz started to be detected from 15 UT at GEOTAIL. Just before the
compressional wave appeared, a transverse wave of f ~ 2.6 mHz was simultaneously observed
by GEOTAIL and by the HF radars, of which backscatter was continuously detected from the
region heated artificially. However, the radar backscatter faded out as the compressional wave
was activated in the magnetosphere, suggesting some change of the ionospheric condition. On
the ground magnetometer data no evidence of the compressional wave was found, while Pc 5
oscillations corresponding to the transverse wave in the magnetosphere were clearly observed
both in the ionosphere and on the ground. This interesting phenomenon suggests that particle
precipitations are caused by high m compressional wave, and the ionospheric conditions are

modulated by the particle precipitations.
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Characteristics of Alfven waves with a harmonic structure in the Cusp region observed
on the AKEBONO satellite
Yumi Hirano [1], Hiroshi Fukunishi [1], Mitsuteru Sato [1], Wataru Miyake [2], Ayako Matsuoka [3]. Tsutomu
Nagatsuma [2], Toshifumi Mukai [3]
[1] Department of Geophysics, Graduate School of Science, Tohoku University, [2] Communications Research
Laboratoryv, [3] Institute of Space and Astronautical Science

Intense fluctuations of electric and magnetic field were observed on the AKEBONO
satellite when the traversed the dayside cusp region at altitudes of 5000-10000 km.
From the spectral analysis these fluctuations are found to have a dominant power in
the range less than 2.0 Hz, and occasionally an odd harmonic structure with its
fundamental mode at about 0.3 Hz. It is also found that these are one-to-one
correspondence between burst-like fluctuations and small-scale upward currents. It
is likely that a possible source of these fluctuations is the ‘dispersive Alfven waves
(DAWs) ' generated in the cusp region, and that the harmonic structure is formed by
the interference of downward and upward DAWs.
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Substorm Changes of Magnetospheric VLF Hiss

T. Ondoh (Space Earth Environment Laboratory)

Latitudinal variations of magnetospheric VLF hiss observed by low-altitude polar orbiters of
ISIS-1 and -2 represent integrated spectra of the whistler-mode VLF hisses which
propagate from wide-altitude sources in the magnetosphere. We study substorm
changes of magnetospheric VLF hiss regions, using narrow—band VLF data produced from
ISISI¥ VLF tapes which were recorded at Syowa station, Antarctica from January, 1980 to
January, 1982. Dynamic range for the narrow-band VLF data is 30 dB while that for the
VLF-hiss f-t spectra is 10 dB. The VLF hiss valley exists between regions of narrow-band
mid-latitude hiss at invariant latitudes of 50 — 60 degrees and of broad-band polar hiss at
68 — 80 degrees. As the substorm magnitude increases, the polar hiss region moves
toward the mid-latitude hiss region in latitude and finally it joins the mid-latitude hiss region.
This seems to reflect an inward movement of the inner edge of plasmasheet in the

substorm expansion phase.
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Multipoint observations of a Pi2 pulsation on dayside

OM. Nosé ', K. Takahashi %, T. Uozumi *, K. Yumoto *, Y. Miyoshi ¢, A. Morioka *, D. K. Milling ®, and P. R. Sutcliffe ®

" Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University; * Applied Physics Laboratory, Johns Hopkins University
* Department of Earth and Planetary Sciences, Kyusyu University; * Graduate School of Science, Tohoku University
* Department of Physics, University of York; ® Hermanus Magnetic Observatory

Previous studies have shown that the plasmaspheric cavity mode resonance is a plausible mechanism for Pi2 pulsations.
Fast mode waves emitted from a substorm onset region will bounce back and forth between two boundaries (the
ionosphere and the plasmapause) and will be radially trapped, if the wave normal is nearly perpendicular to the
boundaries. This is likely to occur near the midnight meridian where substorms are thought to initiate. It is expected that
waves would not be trapped effectively on the flanks where the waves make oblique incident on the boundaries, resulting
in no appearance of Pi2 pulsations. However, Pi2 pulsations are global phenomena observed at local times far from local
midnight. The longitudinal structure of the cavity mode resonance is yet to be investigated.

In the present study we focused on a Pi2 pulsation that occurred at 0538UT on September 20, 1995, because two
satellites (ETS-VI and EX0S-D) and ground stations located from low-latitude to high-latitude made observations at
07-10MLT. Magnetic field data from low-latitude stations at 02MLT and 15MLT were also available. We found that all
ground stations and the ETS-VI satellite observed a Pi2 pulsation. The Pi2 pulsation detected by the ETS-VI satellite was
dominated by the parallel and radial components, indicating a fast mode wave. This data set provided us a unique
opportunity to investigate the Pi2 pulsation on morning side in great detail and to examine its longitudinal structure.
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Study of ELF/VLF electromagnetic environment around Japan
observed by a stratospheric balloon

°T. Miyake!, T. Okada!, H. Yamagishi?, A. Chino!, T. Yamagami®, Y. Matsuzaka3, Y. Saito?,
ISAS balloon group, NIPR PPB group

1: Toyama Prefectural University, 2: National Institute of Polar Research,

3: The Institute of Space and Astronautical Science

The large scientific balloon B15-83 was launched on June 2nd, 2002 06:07(JST) at Sanriku Balloon Center (SBC).
The balloon reached the altitude of 33km, observed ELF/VLF electromagnetic waves for 4 hours and obtained impor-
tant data to recognize ELF/VLF electromagnetic environment around Japan. We developed EMW/(ElectroMagnetic
Wave reveiver) onboard B15-83 scientific balloon, and observed waveforms of ELF waves and power spectra of VLF
waves. This balloon experiment is also a pilot study of PPB(Polar Patrol Balloon) experiment which will be conducted

at the end of this year. All the pilot systems for PPB experiment also worked completely.

20028 6 H2HFRI 6B 74, BFREZBAIRBWH» S BME =KL B15-83 3. B E 33km THREZER
BICAY, 7 4RMERICHESBHEEEFBL. HUBLAREATERICEKZEE, ZOARICEFEICHBINERL
HRBDBEUE (EMW) PERZh, HAFZOBREEERRBEOBN E2T-E, ZORDSBENBII7 v FFL LT
RERERIC—ATIEARN-—T7YTFFEAVWTE Hz U TOBEAREE L B+ kHz ICE 2 B AREE 0B %
HEICT-o=, BHESUBIERCHEL, HABNCOEIRELF - X EMBLE,

SHOKRERTIE, AROAF IR THRYMITEERRN—T7UFFASOANE, BETOHRBENBICE -
TRETS. TOWR. EXLE_HMO7YTFFERY. TORAEGRLTHNRITIZ L CEAROA L VI L 2 HE
DEALEFTBHEL TWS, SEBENNR L 22 ERBEEEIE Hz A FOHBLIIRE & VLIF HEHTH2. 20E=HA
HATHBE W -BHREBRIZATHhOFEICH U THEZLERRHER XML CERTIRIFICR-TWS, AH
ATRFICHBIRDOMHEL VLF HFEBOBRICOWTEHN 2475 2o, BEFAKRESOBREEN L VLF B
DIREBH E FEFICITA S &S ICEHREROBE £217- . HHREBIBELENE WFC(Wave Form Capture). &
BBEEROZF v > % VR EH MCA(Multi Channel Analyzer). JiBEHR 512 E8 SFA(Sweep Frequency Analyzer)
DERESNTWS, BIEEETOHBBIIRE I Sampling F#E 10Hz ® WFC 2 W T 0.2 4Hz OB %47,
—7%. VLFEIEAEBOKHELEBUT 22010, BEBEED MCA * AWTEVWEMOMFE X RAE L. M
BHETS, ZO VLFHIRBRBICK > TEREBWICIEBCHRWEBIEET 225, BHBEEROE WY MCA k28
HWEB ) AXHMLLTEENTHS. FLEWABRBFRICOWTHHHELMELXN A0 b W I AEREER L
B THWUMNAEEZ SFA E HWTH 2175 7=,

e, SEOKRERIE 20024 12 AN S 2003 4 2 A KT TEEBHHARFAROLL 2o THbN5, BEEEHEL
# (PPB: Polar Patrol Balloon) #HISZBOFHERL WO UEEF->TWS, PPBEHUERICEWT. HBHEHEUE T
AREFTOHTIVISHICERENG, TELTIAZXOBEBEBITHEH, OBABRIBEREhEAS YTy RS
BETTBRICL->T 100mELZRBTHAEZITS. ¥ TIVRSASL AL YT Y RSARERETLEHVWTENT—
BRFER/TE. SHOZRERTHARICAAN VIV FSE2EETTBICL-T 100mBEL. ERETLICLEF— X
BEET->TVWS, TORMR, BRETFTLANIEESEHEIZFEHBLE. PPBHUKLROBEO—oR., 3BOK
REEGHRL CTHBRRA 24752 THa. ZhilE-oTHAShEHKOEE#HERZNEBET 2 ENTRE LY, —
RBEUTIEELREN - CRHECOSENTRL L2, FOEDICHERLENRL 2M2BWRRTRTHY. PPBT
X GPSEHENSD 1 BNANRICEHBLTEHUETOWT 10ms A TORECERLBELIMHT 217>, 2EHOZHERT
BEBROYATLNRA SN, BFKEELEEE@EL =,

- 70 —
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Generation of AKR associated with SCs in the polar regions
A. Shinbori', T. Ono' and H. Oya’
'Geophysical Institute, Tohoku University

’Fukui University of Technology

In order to identify the generation of plasma waves associated with SCs in the regions of the polar
ionosphere, plasmasphere and magnetosphere, plasma wave phenomena are analyzed in the relationship
to the SCs based on the Akebono satellite observations which have been carried out more than 13 years
since March 1989. For the present data analysis, plasma wave data of PWS (20kHz-5.1MHz) are used.
Low energy particle data of LEP are also used to clarify the relationship between the modification of
energetic particles and SC triggered plasma waves. Within a period from March 1989 to November 2001,
930 events of SCs have been identified in SYM-H data with the time resolution of 1 min. We defined SC
events as a rapid increase of SYM-H data with more than 5 nT per ten minutes. For accurate
determination of the SC onset time, we referred the geomagnetic variations with the time resolution of |
sec obtained at the Kakioka Magnetic Observatory. Within 157 high latitude SC events recorded in the
Akebono data base, 81 events show intensification of the AKR waves in a frequency range from 100
kHz to 800 kHz. However, the rest of 76 events has no signature of the AKR intensification. The
intensities of the SC triggered AKR waves show similar magnitude as those of other AKR. The
distribution of the delay time between the onset time of the SCs and those of the AKR waves mainly
located in a range from 3 minutes to 8 minutes. The average delay time is measured as 5.26 minutes.
This delay time is significantly larger than other SC triggered plasma waves which located within the
time range from —90 second to 90 second as shown in Shinbori et al. [2002]. From comparison between
the onset time of an abrupt increase of AE index and that of modification of the AKR waves, it is shown
that the onset time of the AKR waves are delayed for more than three minutes. The intensification of the
AE index with the amplitude of 100 nT to 1000 nT continues for thirty minutes to one hour. On the other
hand, continuation of the AKR waves is ten minutes to one hour. These facts suggest that enhancements
of AKR waves are caused by SC triggered substorm as has been shown in Kokubun [1983]. 20 events in
the 83 SC triggered AKR events are associated with intensification of terrestrial hectometlic radiation
(THR) in a frequency range from 1.3MHz to 1.7 MHz or from 3.2 MHz to 4.IMHz. Most of these

events tend to appear simultaneously with the on set time of the AKR waves.

Refferences

Kokubun.S., Characteristics of storm sudden commencement at geostationary orbit, J. Geophys. Res., 88,
10025-10033, 1983.

Shinbori. A., T. Ono and H. Oya, SC triggered plasma waves observed by the Akebono satellite in the
polar regions and the plasmasphere, APUAR, 16, in press.
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The Characteristics of Occurrence and frequency of the second harmonic auroral kilometric radiation.

Akira Hosotani, Takayuki Ono, Masahide lizima, Atsushi Kumamoto

(Department of Geophysics, Graduate School of Science, Tohoku University)

Harmonic structure of the Auroral Kilometric Radiation (AKR) was first reported by Benson and Calvert
[1979] based on ISIS 1 ionograms. It was concluded to be caused by a non-linear response of the receiver
because of the intense signal level. Later, Benson [1982] showed that the harmonic emissions are natural
origin. More detailed characteristics of the harmonic structure of AKR were given by DE 1 observations by
Mellott et al. [1986]. The result showed that the fundamental and second harmonics of AKR is O-mode and X-
mode, respectively, in the harmonic structure. However, the detailed characteristics as well as physical
process are not clear because DE 1 could detect not so many harmonic structure event of AKR.

On the other hand, harmonic AKR waves are frequently observed by the Akebono satellite. The harmonic
waves are identified as natural origin because many of harmonic waves have well weak intensity below the
saturation level of the receiver and they show change of polarization between fundamental and second
harmonic waves such as shown by Mellott et al. [1986]; that is, fundamental and second harmonic AKR waves
are right-handed X-mode and left-handed O-mode waves, respectively. Measurements made by the Plasma
Wave and Sounder experiment system (PWS) onboard the Akebono satellite are able to clarify the statistical
feature of the harmonic AKR. In addition, because the Akebono satellite can observe with higher frequency
resolution and more wide frequency range than those of the DE 1 satellite, more detailed frequency
characteristics can be clarified.

Within the pre liminal analysis, we examined the occurrence characteristics. The result showed that the
second harmonic AKR waves exit with 65.6 % of AKR waves observed by the Akebono satellite. This high ratio
means that source regions of dominant X-mode AKR and harmonic structure of AKR exist at the same time in
the generation of the AKR. It was found that accurate harmonic relationship exists in the fine structure of AKR.
The frequency and bandwidth of harmonic waves show close harmonic relationship. This relation between
fundamental and second harmonic waves suggests that these AKR emissions are radiated from the same
small source region.

By examining the characteristics of these harmonic AKR waves, we will be able to obtain a key for the
verification of proposed two generation mechanism of the harmonic AKR, they are a cyclotron maser instability

in the relatively dense plasma region (fp/fc>0.3) and a non-linear wave-wave interaction process.



P5-11
TORA—OFICEIBERBI1IFIVIO)E— DT

oM @E3[1].488 &[1]. H. U. Freyl2]. S. B. Mende[2]. 3@ 5[3]. M. Lester[4], m# #F|&[5]
[1ELAS 28 [21HU 74 N_TFN—TL—kF BIREBESHER [dL242—KF [BIFHEEFEHARR

Remote sensing of magnetospheric dynamics using proton aurora image data

ON. Yoshida[1], H. Fukunishil1], H. U. Frey[2], S. B. Mende[2], T. Kikuchil3], M. Lester[4] and T.
Mukail5]

[1] Department of Geophysics, Tohoku University, Japan

[2] Space Science Laboratory, University of California Berkeley, United States
[3] Communications Research Laboratory, Japan

[4] University of Leicester, United Kingdom

[5] The Institute of Space and Astronautical Science, Japan

Imaging of proton aurora is an excellent probe to monitor magnetospheric dynamics. In the period
15-16 UT on November 26, 2000, proton aurora activity occurred in the cusp and duskside polar
region just after the IMF southward turning. Using the Tsyganenko model, we mapped the proton
aurora intense and potential distribution into the magnetosphere. It is found that the enhanced
proton aurora region is located near the dusk side magnetospheric boundary and that this region was
surrounded by fast plasma convection flows. From this spatial relationship, we will discuss the
response of the magnetosphere to the IMF southward turning.

TORA—OTE, ARIEINERDEL ZEAERTEWEDIC, WEE Y — XEEBOERE Z D % £R
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=% B R RiRis A R £0 90 ) dtm & Th - KD 5 BHICER X ICED - /- (IMF Bz 44" 10 nT
5 -10 nTICZAEL ) 15:25 UT o, BAIA X ABRIGEN IO A —OFHHBLE, ZTD 2 5EICIE, Y
HAICEEWNE00 R) 7O oA —O5HHERL, 15:42 UT (AW THRAICEEREMCBE L A 5B L 2
D% . ZHEAI7O A —OFBB2ITENEL TWE 15:56 UT ICI3H EDREEE TR- 7=
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e EirE % IC Y FRARSBEE AR 70 b oA -0y HRL, ZhERWET LS 5K TS
BT S XIIERESEED TR E N TN EPESNICHE 5, 7A M A—OFFEEIE. B2 ICHEARIGED &

TRe 7). SE 75X vibisaEie FERMBE & -7 Z0%, 70O M F—OFERBERVEET X
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Observation of Geomagnetic Perturbation by Polar Patrol Balloons (PPB)

Fumio Tohyama , Makoto Tanaka, Yasuho Nishio (Tokai University)
Natsuo Sato, Akira Kadokura, Hisao Yamagishi (NIPR) and MGF Working Group

For the Polar Patrol Balloon Observations from December 2002 to January 2003 in Antarctica, we have
developed a tri-axial fluxgate magnetometer system that is detectable with a precise resolution and a quick
sampling. The objectives are to measure long and short periodic perturbations and anomalies of the
three-component geomagnetic field in Antarctica.

It is very difficult to determine balloon’s attitudes because of the balloon’s irregular movement during the
flight. The magnetometer sensors are mounted on the top of a balloon gondola and the sensor system has
8-directional sun pulse sensors and 2-axial clinometer. The attitudes of the magnetometer sensor determine
by a GPS timer, a sun light pulse and a declination of the gondola. We describe here how to determine the
precise attitude of the magnetometer sensor.

e

2002 £F 12 AA>5 2003 45 1 A 2o TRIMREFEH) » HFTH _HiF i 3 HORREEISER(PPB) £5 11E
AR JUREAOBER I ZoEh 4 R =R BIE L, BRI (EHE ST BhistE OfRE 7 — 42 %-I7E
THRETHD, Fio, RRICRIT HREEEE O ERESTT Vsl YO BHIAE T 3,

KEROEEND SRR T2, RO % maE TR 2 Z LI3ERICEE LV, —MTITEERD S FhHlon—
T THmbiv-Tr 7 08EIXE, <1 )Tiddb A EHaL IREIOESER Th 5, 1InT~¥% nT OEFEERLS
TEN R T D IIAEROEEZ L% 0.01° LT ORE CRIET DB DD, D=, T Hid 8 [HoAE
PR A EIKRFEZ Gy DT Y ) A—F— (ERED 2L, E5I2 GPS BEHo L AWM SV R b o o —
PRI LCWD, B NEIT T v 2 A5 — MR o B L OMERE R — I s X MIC (R 1 281) .
SERT F7 EmlCv v > band, FRRAEROHRER 1ITRT, 5L, GPSEEICFEMI Lz X7 — k3
IVADS KBNS UT=R§f1% 240 1 sec DORRRERFF O 7 0 Z#—TKHKO A (E# 30 F0F%E) Hians
MARE L, BREIT— 20 bRENEHE Y OF B RET D, KEHTANIFEHENC 0.008° OREREFEH>DOT,
9 1-2nT OHFRRE CREFE BN %31l TE 5,

Z ZCIIHT BT LT T E O 1R A T AORIERER L OMSEEORSEE- U CTREAT 5,

Zs
Table 1. Characteristics of Magnetometer System Thiskiite Sesir
Fluxgate Magnetometer (3-axial) —- Ye
Dynamical Range 100,000 nT/ axis
Resolution 0.25 nT/ digit Xs
Clinometer (2-axial)
Dynamical Range +24 degrees / axis Sun Sensor
Rescliitie 0.005 degrees / axis Iy
Sun Pulse Sensor (8-directional) kK | Clinometer
Dynamical Range -10~+50 deg/ dir.
Resolution =+ 2 angular minute / dir.

Fig. 1. Magnetometer Sensor System
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Preliminary Experiments on Meteor Burst Communications in the Antarctic
Kaiji Mukumoto* Akita Fukuda* Masashi Nagasaw a** Yasuaki Yoshihiro*

Hisao Yamagishi' Natsuo Sato' Hui-Gen Yang® Ming-Wu Yao'

Li-Jun Jin*

*Shizuoka Univ. **Numazu Col. of Tech. 'NIRP *Polar Res. Inst. of China *Xidian Univ.
Abstract: In order to investigate the characteristics of meteor burst communication paths in Antarctic, two
preliminary experiments(Tone and MCC) are being performed at the Japanese 43rd Antarctic expedition. Outline
of the experiments and some interesting results obtained by now are shown.

1. EBREE

43 WRBETIX, MBEkizcB T 2B/ S—A b
HE B MBO)D B Mk Ot A2 M A S
LD, iy (hE) —EfAH (K9 1430km)
MITKRD2ODEREZIT-> T D,
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Plans for Future Experiments on Meteor Burst Communications in the Antarctic
Akira Fukuda* Kaiji Mukumoto™ Yasuaki Yoshihiro* Kei Nakano* Masashi Nagasawa** Hisao Yamagishi*** Natsuo
Sato™* Hui-Gen Yang” Ming-Wu Yao™ Li-Jun Jin™
*Shizuoka Univ. **Numazu College of Technology **NIPR "Polar Research Institute of China “*Xidian Univ.

Abstract: Plans for the experiments on meteor burst communications during the Japanese 44-th and 45-th Antarctic
expeditions are shown. During the 44-th expedition, we will evaluate the data collection ability of a system with two
remote stations at Zhongshan and Dome Fuiji stations. At the 45-th expedition, a new data collection system designed by
us will be deployed.

1. 5544 zBi

PILEHOBER Y E— MR LR Y T— MNa% F—AS UEMICLREB L, B 43 KEOF— 2 EEERT AT A
%2 Y E— Mafbd 5(Fig1). BFI~R ¥ —R[O F—ABTT 74 U—38 43 KBEOZ T—2EHAL, 2507
YTTERAT) y Mr—T ML VAT S, F—aEHUClY, FV—F 4m © 5 BENKT U FHERETS. F—
LIEMA~OBEP, VE— NAEZBERL LCERATAZ L LEZI DN, OB 3 EFI\ AT 73 HNS.

AFBIZLY, @EN - Es HBE - A —o SHARR LIRS 2 ) T— FNRMOESHIERR, BT —2 5k
BAREBRALMNIRD. E-BEFEERCLY, LOS E— Fhb MBC E— RAOBITHEENH LN S.

ZOEDIZ, 2 VE— M TOEL£10 HE 20 /N1 FMEORIBHBIRIT — 4% 208~ A ¥ —RIoEE L, HERnc e
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SRRSO e i 43,65MHz,100W B, AEETER, B

e || R ey, L[ HoET | 45 KB DT
CR10X %%’—ﬁ{ﬁ%yz%i.\
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Data Remote
Lo [ R
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Fig.1 Experiment at the Japanese 44-th Expedition
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Fig.2 Experiment at the Japanese 45-th Expedition
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Real time monitoring of Syowa Station data using satellite link
©K. Nozaki, M. Kawamura, N. Obara (Communications Research Laboratory)

M. Okada, and M. Kikuchi (National Institute of Polar Research)

Abstract
Inmarsat B High Speed Data (HSD) service system was installed in Syowa Station by JARE 43.
Observation data at Syowa Station is now accessible in real time basis. Data archive system was
developed as a part of global data acquisition system for Space Weather Services in the Communications
Research Laboratory (CRL). Observation control PCs and WSs at Syowa Station are accessed
simultaneously from CRL through ISDN 64k network.  Along with the data archive, observations at Syowa

Station can be modified and controlled by an operator in Japan.

W4 3WHEHBBRAKIZEID A <2ty b BHSD —E R LD T — ZEEMSHEMEMIZEA SN,
BERATETIFHERIRFROLDICTa =R Y TAEAL LT —ZNEEZED TWAHH, HSD —t
ABbA L IEICEREOEHE HET— D) TNEIA LT 7 A% Mth LT-, BIEK AT 05 AN
51 SDNAKREMREZFEHR LT, BEMOBMELHETSPC/ WSICHEREREL, 7—F42F V0
— k43, A=Yy b BHSD #ICL 5 —EXXIISDN64kERTHY, HILHEE TEH
BHEET D EICKDBERMAH DM, [t pEERTEHT kB s ODEEFEENFLNI, BE LG
FEMOBHREERTMOPC/WSIZXH L TORBEREHERNLOT 7 ARFAIIATWEA, &
MEREERP DY — S TTF —F 2k L THESMOT —ZIBELATRE L 72 5,

BAMEMOBEEOHARICERFICT 7€ AT 52 LAFWRET., BEMLLF v ro— FLARA L H AR
DF—2% T v 7u—F K+ LtbHksd, P—ZLOEBEEIEDLLRY, BfE#hoF—F#ZBAET
T H—TEHOT, BRKEOHS, MELEEOHEBAFRICR 7, BFfEHOB NI B AR
V7RO TRREZT7ANEEY, BANL ORETEBOREZITS Z L bARETH 5, BfEM T
WROESREZBR L., Mk OBRILHER L ESHELLOT BT,

BIERAMERTED TOWAIFHRATRERKICE > TRHFROBIKT — 2B Y TALEZAL MZHBLNDF]
BIFREV, BIEX 1 BRI T 22 O THRIEFERT & RHE TIRMERIZT 7 A LTWBH A, FkEpi
GREEERHRTIEIERERICE 27 7 AL AEEL 2D,
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Demonstration of Solar-Terrestrial data Analysis and Reference System
Ken T. Murata (Ehime U.), M. Okada (NIPR) and F. Abe (Nagoya U.)
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