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yanonal Institute of Polar Research
The 25" Symposium on Coordinated Observations
of the Ionosphere and the Magnetosphere in the Polar Regions

Date : July 30th - 31st, 2001
Venue: Auditorium in National Institute of Polar Research, Tokyo

Programme

Oral presentation: total 15 min. including 12-min talk and 3-min discussions
Poster presentation: presented in the poster session on the second day

Monday, July 30th : 09:50 - 18:40

* Session 0. Opening session

09:50-10:00
Chair: Aso Takehiko (NIPR)
Opening Ejiri Masaki (NIPR)
* Session 1. Stratosphere - Mesosphere - Thermosphere — new findings
10:00-12:15

Chair: Murayama Yasuhiro (CRL)

1-1. Semi-annual variations of mesospheric ozone measured with the Tsukuba millimeter-wave radiometer
Nagahama Tomoo, Nakane N., Fujinuma Y. (NIES), Ogawa H. (Osaka Pref. U) and Fukui Y. (Nagoya U)

1-2. A study of gravity wave generation around the polar-night jet based on a high-resolution global circulation model
Sato Kaoru (NIPR) and Takahashi M. (U Tokyo)

1-3. Long period waves of mesospheric winds observed at Poker Flat, Alaska

Murayama Yasuhiro, Oyama S. and Igarashi K. (CRL)

1-4. Vertical thermal structures in the Antarctic mesopause region measured by a sodium temperature lidar
Kitahara Tsukasa, Kawahara T.D., Kobayashi F. (Shinshu U), Tsutsumi M. (NIPR),
Saito Y. and Nomura A. (Shinshu U)

1-5. Application of Syowa HF radars to meteor wind observations
Tsutsumi Masaki and S. Yukimatu A. (NIPR)

1-6. Characteristics of sprite- and elve-induced ELF waves observed at Syowa station, Antarctica
Sato Mitsuteru, Fukunishi H., Takahashi Y. (Tohoku U), Kikuchi M. and Yamagishi H. (NIPR)

1-7. On the Recent Practical Meanings of Observing Auroral Infrasonic Waves
Minami Shigeyuki, Suzuki Y., Takechi S. and R. Rizwan (Osaka City U)

1-8. Artificial airglow: analysis of optical and incoherent scatter data
Bjorn Gustavsson (NIPR), A. L. Aruliah (U College London, UK),
M. T. Rietveld (MPAe, Gemany / EISCAT, Norway), F. Honary (Lancaster U, UK),
A. Steen, B. U. E. Brindstrom (IRF, Sweden) and Aso T. (NIPR)

1-9. "Evening Rayed Patches" Observed by CRL All-sky Imagers at Poker Flat, Alaska
Kubota Minoru (CRL)

[Poster presentations] (presented at poster session on 31st)

P1-1. Charging of the impedance-probe by the electron-beam
Watanabe Yuzo (ISAS)

P1-2. Numerical modeling of the VLF scattering in association with sprites and elves producing lighting

Otsuyama Takuya, Hayakawa M. (U Electro-Communications) and Hobara Y. (LPCE/CNRS)

* Lunch 12:15-13:00
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* Session 2. EISCAT - SuperDARN etc. — Radar results and future perspective
13:00-16:00
Chair: Ogawa Tadahiko (Nagoya U) and Iijima Takesi (Kyushu U)

2-1. Digital Signal Processing Hardware and Software for the Upgraded EISCAT Mainland System, and some examples
of data from new experiments.
Assar Westman (EISCAT HQ), J. Markannen, M. Postilla (EISCAT Sodankyli site), G. Wannberg,
T. Turunen and I. Haggstrom (EISCAT HQ)

2-2. A Possible Explanation for Polar Mesospheric Summer Echoes
Alan D. Aylward and Y. Chaxel (U Colleage London)

2-3. NSMR - NIPR / Norway Svalbard Meteor Radar complementing EISCAT and SOUSY Svalbard radar in
Longyearbyen
Aso Takehiko, Tsutsumi M. (NIPR) and C. Hall (U Tromsg)

2-4. Recent contributions to E-region irregularity studies from 50- and 12-MHz radar measurements at the Antarctic
Syowa station
AV. Koustov, R.A. Makarevitch (U Saskatchewan), Igarashi K., Ohtaka K. (CRL),
Ogawa T. and Nishitani N. (Nagoya U), Sato N., Yamagishi H. and S. Yukimatu A. (NIPR)

2-5. SuperDARN observations of ionospheric flow during a rapid change of the IMF orientation.
Mark Lester (U Leicester, U.K.), B.S. Lanchester (U Southampton), H. Khan, S.E.Milan
and G. Provan (U Leicester)

2-6. On Low Altitude Echoes Observed with the Syowa East HF Radar
Ogawa Tadahiko, Nishitani N. (Nagoya U), Sato N., Yamagishi H. and S. Yukimatu A. (NIPR)

2-7. Statistical characteristics of ionospheric convection under low solar wind dynamic pressure
Nishitani Nozomu, Ogawa T. (Nagoya U), Sato N., Yamagishi H. and S. Yukimatu A. (NIPR)

2-8. Pc5 Waves simultaneously observed by GEOTAIL and in Artificially Generated HF Radar Backscatter
, Sakurai T. (Tokai U), Sato N., Shinkai Y., S. Yukimatu A. (NIPR), D. Write,
T.K. Yeoman and M. Lester (U Leicester)

2-9. SuperDARN HF radar signatures of traveling convection vortices
Kataoka Ryuho, Fukunishi H. (Tohoku U), S. Yukimatu A., Sato N. (NIPR) and SuperDARN Pls

2-10. Characteristics of field-aligned currents assessed by SuperDARN experiments
Iijima Takesi, Deguchi H. (Kyushu U) and Sato N. (NIPR)

2-11. Interhemispheric Comparison of Spectral Width Characteristics as Observed by CUTLASS and SENSU
Hosokawa Keisuke (Kyoto U), E.E. Woodfield, M. Lester, S.E. Milian (U Leicester),
Sato N., S. Yukimatu A. (NIPR) and Iyemori T. (Kyoto U)

2-12. Transient Traveling Aurora Vortices (TTAVs) in the Dayside Cusp
Sato Natsuo (NIPR), Yang H., Hu H., Liu R. (PRIC), Yamagishi H., S. Yukimatu A.., Kikuchi M. (NIPR),
Murata Y. (Grad. U. Adv. Studies), S.E. Milan, M. Lester (U Leicester) and lijima T. (Kyushu U)

(Poster presentations] (presented at poster session on 31st)

P2-1. Range profiles of 140-MHz E-region and 12-MHz F-region coherent echoes
AY. Koustov, D. Danskin (U Saskatchewan), M.V. Uspensky (FMI), Ogawa T. and
Nishitani T. (Nagoya U)

P2-2. Seasonal variation of the ionospheric F-layer electron density in the cusp region

Yamagishi Hisao (NIPR) and Liu S. (PRIC)

P2-3. MLT dependence of optical and radar auroras in the dayside cusp/cleft regions
Sato Natsuo, Ejiri M., Okada M., Yamagishi H., S. Yukimatu A., Kikuchi M. (NIPR),
Okano S. (Tohoku U), Makita K. (Takushoku U), Yang H., Liu R., Honggiao H.
(PRIC, China), M. Lester (U Leicester, UK) and M. Pinnock (BAS, UK)

P2-4. Characteristics of postnoon quasi-periodic optical aurora
Murata Yozo (Grad. U. Adv. Studies), Sato N., Yamagishi H., S. Yukimatu A., M. Kikuchi (NIPR)
Makita K. (Takushoku U), Ogawa T. (Nagoya U), Yang H., Liu R. (PRIC, China),
A.D.M. Walker (U Natal, S.A.) and M. Lester (U Leicester, UK)

£l

P2-5. Development of 112 MHz VHF auroral radar at Syowa Station, Antarctica
Igarashi Kiyoshi, Ohtaka Kazuhiro, Obara N. and Nozaki K. (CRL)
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P2-6. Radiation pattern measurement of Syowa Station HF radar antennas using an aeroplane
Katoh Yasuo (Nagoya U), Yamagishi H. (NIPR) and Ogawa T. (Nagoya U)

P2-7. Interferometric observation by Syowa HF radar (2)
Sessai Yukimatu Akira, Yamagishi H. and Sato N. (NIPR)

P2-8. Rapid transient ionospheric phenomena detected by SuperDARN Basyouhu mode
Sessai Yukimatu Akira, Yamagishi H. and Sato N. (NIPR)

* Tea break 16:00-16:10

* Session 3. Ionosphere and Magnetosphere (1)
16:10-18:40
Chair: Tanaka Takashi (CRL) and Yoshikawa Akimasa (Kyushu U)

3-1. ANEW MODEL FOR THE IMF DEPENDENCE OF REGION 1 FIELD-ALIGNED CURRENT IN THE LOW-
LATITUDE BOUNDARY LAYER
Yamamoto Takashi and Ozaki M. (U Tokyo)

3-2. Convection and plasma population regimes in the magnetosphere
Tanaka Takashi (CRL)

3-3. Plasma Density Enhancement in the polar cap ionosphere - Observations by AKEBONO satellite -
Ichikawa Youichi (Science U of Tokyo), Abe T. and Oyama K. (ISAS)

3-4. The Observation of ESA/ISA on board §S-520-2 sounding rocket
Tanaka Hiroki, Saito Y., Asamura K., Ishii S. and Mukai T. (ISAS)

3-5. Quantity and Distribution in Magnetosphere of Oxygen Ions from Cusp
Tashiro Shinichi, Yamazaki A. (CRL), Yoshikawa 1. (ISAS), Mlyakcw (CRL) and
Nakamura M. (U Tokyo)

3-6. Plasma density profile of polar cusp by using the Impedance probe on-board S§520-2 rocket experiment
Kodama Osamu, Ono T. (Tohoku U) and Yamamoto M. (CRL)

3-7. Whistler mode wave propagation analysis used T89 magnetic field model in the region between polar and near
magnetotail
Matsuo Toshio and Kawamura K. (Kyoto U)

3-8. Toward the Elucidation of Electromagnetic Process in the Magnetosphere-Ionosphere Coupling
Yoshikawa Akimasa and Yumoto K. (Kyushu U)

3-9. Monitor of field-line-resonance frequency by using the dual-station H ratio technique and the phase gradient
technique at L~1.3.
Takasaki Satoko, Kawano H. (Kyushu U), Seto M. (Tohoku Inst. Tech.), Morioka A. (Tohoku U) and
Yumoto K. (Kyushu U)

3-10. Separation of Local Time Dependence from Amplitude Distribution of Pc3-5 Pulsations along the +64.5deg
Geomagnetic Latitude Line
QObana Yuki, Yoshikawa A., Yumoto K. (Kyushu U), IV. Olson (U Alaska),
R.J.Morris (Australian Antarctic Division), S.I. Solovyev (Inst. of Cosmophysical
Research and Aeronomies) and CPMN observation group

. [Poster presentations] (presented at poster session on 31st)

P3-1. Secular variations of quiet-day cosmic radio noise at the polar cusp/cap
Nishino Masanori, Nakao M. (Nagoya U), Yamagishi H. (NIPR) and I.A. Holtet (Oslo U)

P3-2. Substorm Effects on Magnetospheric VLF Hiss
Ondoh Tadanori (Space Earth Env. Lab.)

P3-3. Analysis of VLF transmitter signal received at geomagnetic conjugate point
Sakai Tomoya, Ujigawa S. and Shimakura S. (Chiba U)

P3-4. Relationship between the Pc3 ULF waves in the magnetosheath and in the cusp region

Shinkai Yuichi (Grad. U. Adv. Studies), Sato N. (NIPR), Sakurai T. and
Tonegawa Y. (Tokai U)
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P3-5. 630nm enhancement observed at Brazilian geomagnetic anomaly
Makita Kazuo (Takushoku U), Takahashi H. and N.J. Schuch (INPE)

* Banquet
18:40-20:30
at Auditorium Lobby in NIPR

Tuesday, July 31st: 09:00 - 18:15

* Session 4. Ionosphere and Magnetosphere (2)
09:00-10:30
Chair: Nose Masahito (Kyoto U)

4-1. Equator-S observations of the wedge-like ion dispersions
Ebihara Yusuke (NIPR), L. Eliasson (IRF) and Ejiri M. (NIPR)

4-2. Dynamics of Quter Radiation Belt; a Review
Obara Takahiro (CRL), Miyoshi Y. and Morioka A. (Tohoku U)

4-3. Rapid Decrease of Dawnside Convection Electric Field due to Precipitation of Substorm Injection Particles:
Observation by PPB#5
Kadokura Akira, Ejiri M., Sato N., Ebihara Y. (NIPR), Tohyama F.,
Tonegawa Y. (Tokai U), Hirashima Y., Suzuki H. (Rikkyo U), E.A. Bering and
J.R. Bendrook (Houston U)

4-4. Intense auroras originated in the viscous component of magnetospheric plasma convection
Nakai Hitoshi (Tbaraki High School) and Kamide Y. (Nagoya U)

4-5. Solar wind-magnetosphere coupling during geomagnetic storms

Nagatsuma Tsutomu (CRL)

4-6. Ion composition of the near-Earth plasma sheet in storm and quiet intervals
Nose Masahito (Kyoto U), Ohtani S., Takahashi K., ATY. Lui, RW. McEntire,
D.J. Williams (JHU/APL), SP. Christon (Focused Analysis and Research) and
Yumoto K. (Kyushu U)

(Poster presentations] (presented at poster session on 3 1st)

P4-1. Geomagnetic disturbance as probabilistic nonlinear processes
Watanabe Yuji, Shirai H. and Kamide Y. (Nagoya U)

P4-2. SC triggered disturbances in the magnetosphere and plasmasphere
Shinbori Atsuki, Ono T. (Tohoku U), and Oya H. (Fukui U Technology)

* Tea break 10:30-10:40

* Session 5. Auroral dynamics
10:40-12:10
Chair: Okano Shoichi (Tohoku U)

5-1. N-8 auroral streamers and torch structures deduced from DMSP/OLS data received at Syowa Station, Antarctica
Miyaoka Hiroshi, Okada M. and Takeshita S. (NIPR)

5-2. Relationship between electromagnetic ion cyclotron waves and the spatial and temporal structures of flickering
aurora

Sakanoi Kazuyo and Fukunishi H. (Tohoku U)

5-3. Conjugate study of auroral breakup and pulsating auroras observed at Syowa-Iceland conjugate-pair stations: Initial
results on 30 September 2000 event

Sato Natsuo (NIPR), Murata Y. (Grad. U. Adv. Studies), Doi H. (Tokai U), Sato M. (Tohoku U) and
T. Saemundsson (U Iceland)
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5-4. Observation of aurora spectra at Longyearbyen, Spitzbergen
Qkano Shoichi, Sakanoi T., Koizumi N. (Tohoku U) and Aso T. (NIPR)

5-5. Determination of the sensitivity of a multi-spectral auroral camera onboard the INDEX satellite using aurora
spectrograph observation data
Sakanoi Takeshi, Okano S., Koizumi N. (Tohoku U), Ejiri M., Aso T., Okada M. (NIPR) and

Hirahara K. (Rikkyo U)

5-6. In-situ observation of aurora fine structure via INDEX-MAC/CRM
Okada Masaki, Ejiri M. (NIPR), Sakanoi T. and Okano S. (Tohoku U)

[Poster presentations] (presented at poster session on 31st)

P5-1. The simultaneous observation using EISCAT radar and the multi-wavelength photometer at the Tromsg
Adachi Kazuhiro, Fujii R., Nozawa S., Yamaguchi T. (Nagoya U), Oyama S. (CRL), A. Brekke and
C. Hall (U Tromsg)

P5-2. Micro-scale structures and dynamics of auroral arcs (2)

Miyaoka Hiroshi and Takeshita S. (NIPR)

P5-3. Conjugacy of WTS observed at Syowa-Iceland conjugate-pair stations
Doi Hiroko (Tokai U), Sato N. (NIPR), Murata Y. (Grad. U. Adv. Studies),
Sato M. (Tohoku U), Tonegawa Y. (Tokai U) and T. Saemundsson (U Iceland)

P5-4. Electromagnetic fields model of aurora - a large vortex structure -
Harada Takashi and Takeuchi S. (Yamanashi U)

P5-5. Aurora spectrograph: system evaluation and a method to obtain absolute intensity of auroral emission
Koizumi Naoko, Okano S., Sakanoi T. (Tohoku U), Taguchi M. and Aso T. (NIPR)

P5-6. Auroral Spectra Measured by a New Auroral Spectrometer Using an Acousto-Optic Tunable Filter
Shiokawa Kazuo, Katoh Yasuo, Satoh M. and Ogawa T. (Nagoya U), Taguchi M. and
Yamagishi H. (NIPR)

* Lunch 12:10-13:00

* Session 6. Poster session
13:00-14:30

P1-1. Charging of the impedance-probe by the electron-beam
Watanabe Yuzo (ISAS)

P1-2. Numerical modeling of the VLF scattering in association with sprites and elves producing lighting

Otsuyama Takuya (U Electro-Communications), et al.

P2-1. Range profiles of 140-MHz E-region and 12-MHz F-region coherent echoes
AV. Koustov (U Saskatchewan), et al.

P2-2. Seasonal variation of the ionospheric F-layer electron density in the cusp region

Yamagishi Hisao (NIPR), et al.

P2-3. MLT dependence of optical and radar auroras in the dayside cusp/cleft regions
Sato Natsuo (NIPR), et al.
P2-4. Characteristics of postnoon quasi-periodic optical aurora

Murata Yozo (Grad. U. Adv. Studies), et al.

P2-5. Development of 112 MHz VHF auroral radar at Syowa Station, Antarctica
Igarashi Kiyoshi, Ohtaka Kazuhiro (CRL), et al.

P2-6. Radiation pattern measurement of Syowa Station HF radar antennas using an aeroplane
Katoh Yasuo (Nagoya U), et al.

P2-7. Interferometric observation by Syowa HF radar (2)
Sessai Yukimatu Akira (NIPR), et al.

P2-8. Rapid transient ionospheric phenomena detected by SuperDARN Basyouhu mode
Sessai Yukimatu Akira (NIPR), et al.
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P3-1. Secular variations of quiet-day cosmic radio noise at the polar cusp/cap
Nishino Masanori (Nagoya U), et al.

P3-2. Substorm Effects on Magnetospheric VLF Hiss
Ondoh Tadanori (Space Earth Env. Lab.)

P3-3. Analysis of VLF transmitter signal received at geomagnetic conjugate point

Sakai Tomoya (Chiba U), et al.

P3-4. Relationship between the Pc3 ULF waves in the magnetosheath and in the cusp region.
Shinkai Yuichi (Grad. U. Adv. Studies), et al.

P3-5. 630nm enhancement observed at Brazilian geomagnetic anomaly

Makita Kazuo (Takushoku U), et al.

P4-1. Geomagnetic disturbance as probabilistic nonlinear processes

Watanabe Yuji (Nagoya U), et al.

P4-2. SC triggered disturbances in the magnetosphere and plasmasphere
Shinbori Atsuki (Tohoku U), et al.

P5-1. The simultaneous observation using EISCAT radar and the multi-wavelength photometer at the Tromsg
Adachi Kazuhiro (Nagoya U), et al.

P5-2. Micro-scale structures and dynamics of auroral arcs (2)

Miyaoka Hiroshi (NIPR), et al.

P5-3. Conjugacy of WTS observed at Syowa-Iceland conjugate-pair stations
Doi Hiroko (Tokai U), et al.

P5-4. Electromagnetic fields model of aurora - a large vortex structure -

Harada Takashi (Yamanashi U), et al.

P5-5. Aurora spectrograph: system evaluation and a method to obtain absolute intensity of auroral emission

Koizumi Naoko (Tohoku U), et al.

P5-6. Auroral Spectra Measured by a New Auroral Spectrometer Using an Acousto-Optic Tunable Filter
Shiokawa Kazuo, Katoh Yasuo (Nagoya U), et al.

P7-1. Background Noise Diminishing Effect of Plasma Particle Simulation
Okada Masaki (NIPR)
P7-2. Development of Plasma Particle code via Object-oriented Methodology (POM) and its application to Virtual
Network Laboratory

Ueoka Ko-ji, Murata T. (Ehime U), et al.

P7-3. Electromagnetic particle simulations of electrostatic solitary waves in a two-dimensional open system

Umeda Takayuki (Kyoto U), et al.

P8-1. A project of cometary magnetosphere observation in Antarctica for the study of substorm mechanism

Saito Takao (Tohoku U), et al.

P8-2. Experiment on Meteor Burst Communications in the Antarctic Region
Fukuda Akira (Shizuoka U), et al.

* Session 7. Modeling and Simulation
14:30-16:00
Chair : Fujita Shigeru (Meteorological College)

7-1. Formation of a new type of WDL in the auroral acceleration region with up-flowing ions and three-dimensional
structure of WDL

Yajima Akira and Machida S. (Kyoto U)

7-2. A Numerical Simulation of the Pi2 Pulsations Associated with the Substorm Current Wedge
Fujita Shigeru (Meteorological College), Itonaga M. (Yamaguchi U),
Yoshikawa A. (Kyushu U), Nakata H. (Nagoya U) and Mizuta T. (U Tokyo)

7-3. Near real-time monitoring of the ionospheric electric field and currents using the KRM program and the GEDAS
system

Shirai Hisato, Kamide Y. (Nagoya U), E.A. Kihn (NOAA/NGDC),
B. Hausman (Rice U), Shinohara M., Nakata H., Isowa M., Takada T.K. and Watanabe Y. (Nagoya U)
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7-4. Development of Space Simulation / Net-Laboratory System
, Matsumoto H. , Omura Y. (Kyoto U) Okada M. (NIPR),
Ueda H. (NASDA) and Murala T. (Ehime U)

7-5. Solar-Terrestrial data Analysis and Reference System (STARS) and distributed database
Murata Takeshi (Ehime U)

7-6. Introduction of Polar Science Integrated Data Library System
Okada Masaki, Miyaoka H. and Sato N. (NIPR)

[Poster presentations] (presented at poster session on 31st)

P7-1. Background Noise Diminishing Effect of Plasma Particle Simulation
i (NIPR)

P7-2. Development of Plasma Particle code via Object-oriented Methodology (POM) and its application to Virtual
Network Laboratory
Ueoka Ko-ji, Murata T. (Ehime U), Ueda H.O. (NASDA), Usui H. (Kyoto U) and
Okada M. (NIPR)
P7-3. Electromagnetic particle simulations of electrostatic solitary waves in a two-dimensional open system
Umeda Takayuki, Omura Y., Matsumoto H. and Usui H. (Kyoto U)
* Tea break 16:00-16:10

* Session 8. Future plan
16:10-18:10
Chair: Sato Natsuo (NIPR)

8-1. Future plan: Overview (10 min.)
Sato Natsuo (NIPR)

8-2. Plan for observations of the antarctic mesopause region on JARE43

Yamada Yoshinori and Fukunishi H. (Tohoku U)

8-3. A future plan of unmanned observation network for the upper atmosphere phymu; in Antarctica
Yamagishi Hisao (NIPR) and WG for unmanned UAP observation in Antarctica

8-4. ECC ohecrvauon of primary electrons in the TeV region by PPB
(Aoyama Gakuin U), Yamagami T, (ISAS), Komori Y. (Kanagawa Pref. College),
Yoshida K. (Kanagawa U) and Nishimura J. (ISAS)

8-5. Abstract of the next planned PPB (Polar Patrol Balloon) experiment
Kadokura Akira, Yamagishi H., Sato N. (NIPR) and PPB working group

8-6. Millimeter-wave measurements of upper stratospheric and mesospheric minor constituents in the polar region
ideo, Yonekura Y., Asayama S. (Osaka Pref. U), Nagahama T., Nakane N. (NIES) and
Fukui Y. (Nagoya U)

8-7. The project of Antarctic Syowa MST radar
Sato Kaoru, Tsutsumi M., Aso T. (NIPR), Sato T. (Kyoto U), Yamanouchi T. and Ejiri M. (NIPR)

8-8. Discussion (20 min.)
[Poster presentations] (presented at poster session on 31st)

P8-1. A project of cometary magnetosphere observation in Antarctica for the study of substorm mechanism
Saito Takao (Tohoku U), Sato N. (NIPR) and Misawa H. (Tohoku U)

P8-2. Experiment on Meteor Burst Communications in the Antarctic Region
Fukuda Akira, Mukumoto K., Yoshihiro Y. (Shizuoka U), and Nagasawa M. (Numazu College Tech.)

* Session 9. Closing session
18:10-18:15
Closing remarks Aso Takehiko (NIPR)
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1-1 DCEI RS ATTRASH-PREEL Vo OFFEEMED

CRIRE4. PRER, FERE (BILRHEH) ., DIEX (KIRFFX), EHFFRE (4XRE)

Semi-annual variations of mesospheric ozone measured with the Tsukuba millimeter-wave radiometer
Tomoo Nagahama, Nideaki Nakane, Yasumi Fujinuma (National Institute for Environmental Studies),

Hideo Ogawa (Osaka Prefecture University) and Yasuo Fukui (Nagoya University)

We report on results of millimeter-wave measurements of the mesospheric ozone over Tsukuba, Japan.
From the measurements during more than 4 years, we found that the mesospheric ozone clearly shows semi-
annual variations. Ozone mixing ratio at 76km in altitude becomes a maximum in spring and autumn while it
shows a minimum at 60km. This feature cannot be induced by semi-annual variation in temperature because
its amplitudes is much smaller than that of the ozone, suggesting that yet another process such as transport of

water vapor may affect for variations of the mesospheric ozone.

EIBIEHAERR (D IEH) TlE, 1995 £ 10 BLY I YRS RHEAVKESE - PHEL Y o ONE
PHTOEHKERAUET-o-TLD, COBRBTIE, BEE 110GHz DAV VAR FLESHITEIZMBL. X
R[EICKDENBEFALIZA ON—D 3 EITEK>TEE 38~76km OF J ViRESSESDHE 14km OBE
ARETHTND, SYRICEZA VY URESHRANIBLEOFEEZHI2L, 24 BMEKELTT—2
E/RLBIENTEDLOH. BEHICOLYBRMZEHZRAUTI0IBRETHD.

FE. HE2E 1996 £ 10 ALBROEMO S JERNTF—2£AVT. dMHEF VUREOFHERICOL
TRIFETo1z. BIFICIE, BEFEOBISRAFNIBETORMEBMFEHEEZRS, 512 30 BB
BFEHLI-EEALz, =20, | BORAMA 3 BEUTOBES BTN SBRA LIz, BANMSELH
1-%E 76km & 60km DAV UREOFHEHAE 1R, Ehs., FHEBHIFERAREHINRLSBL
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HZEERMETHNEAELZOICH L. BE 60km TIEEDLMEA 76km EBFETHS, FLEBORIES, BE
76km TIXEFBEIZHL T 26%THADIZH L. 60km TlE 16%E/NELY, PREBAY VREOFHEHD
BEEIZOVTIE., SYEEED 50km HEICEVTREEICRBRERICIDEMASHIZSATLSN, £
NULOBEESTREBELANTIELEL, BE 60km HEICLRBEOFEFRMEINR SN HA. TOREI
EEHIHLTELR1BENESL, FYUEHORBERAT I LIBHTHS. COZ&E, PREEF
JUDHERPEDMN, AV VICHETIRESGOF (KGE) OWMEL L. oo AOEFITLS
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1-2 BRNSDENERECETIENBESBETILERAVE-HE
Ok W (EHH) - B4FIEBACGEKX CCSR)

A study of gravity wave generation around the polar night jet
using a high-resolution global climate model

Kaoru Sato (NIPR) and Masaaki Takahashi (CCSR, U.Tokyo)

In our previous study based on a high-resolution GCM simulation, we showed global characteristics of gravity waves
in the Earth atmosphere such as meridional-cross sections of kinetic/potential wave energies and momentum/energy
fluxes, and frequency spectra as a function of latitude. The reality of simulated gravity waves was supported by
comparison with MST radar observation data at the middle latitude. The present study extended this previous work by
focusing on the gravity wave generation around the polar night jet stream. Several cross sections for

isentropic-equivalent latitude coordinates as well as traditional pressure (or altitude)-latitude coordinates were
examined.
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Long period waves of mesospheric winds observed at Poker Flat, Alaska
Y. Murayama, S. Oyama, and K. Igarashi (Communications Research Laboratory)

Wind oscillations with long periods of days are studied using horizontal wind velocity data observed with Poker Flat MF
radar (geogr. 65N, 147W). At the height of 76 km, oscillations with periods of 2-15 days are observed to enhance in
winter and to be depressed in summer, while at 88 km, they tend to enhance both in summer and winter. With regard to
quasi-two day waves, previous observations showed enhancement in summer mainly. For interpreting the Poker Flat

results, latitudinal difference of wave characteristics need to be considered.
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Vertical thermal structures in the Antarctic mesopause region measured by a
sodium temperature lidar

T. Kitahara!, T. D. Kawahara!, F. Kobavashi!, M. Tsutsumi?, Y. Saito!, and A. Nomura!
! Shinshu Univ. 2 NIPR

A new sodium temperature lidar was used to observe sodium density, mesopause
temperature and temperature in middle atomosphere at Svowa station, Antarctica. The
main objective is to examine the mechanisms of energetic interaction between the lower
thermosphere and upper mesosphere through the mesopause region. The observation
started in 2000 and continues to 2002. In the winter measurements in 2000, routine
observations of more than 100 nights, 700 hours were successfully carried out with

spatial and temporal resolution of about 1 km and 6 minutes in the mesopause region.

T U LBIET A Y —E L 10 NS E 0 OS2 X E L < P IBIE Wi
(EIEO IS A AR I i s 3 2 e bdt, ok xih\';jim‘:i.rz 2IZW s o
2%, Livl, SIET A ¥ — 134D BHET KA 220 IS0 VY — Tz
DAL TR P L o [ - & & £ o Tuva, 2 O7= 8 240 £ T Wik <o il i ) 73 7
SVHFMIER; CE ZARMTIEL UL Z B ELW] S Ae 5Ty,

P2 1k WA R RO T O S WTER T A = AT N E MR L, ikiTod-
BU T LGET A A — il A 2000 452 1) 0 BHAT L7 B I8 W i 00 1 Ll 10 1
Z O KA 7e ¥ OIS KD A i A2 32, ZORKO X A9 2 7 240 50045
ZENINNTH S

2000 HHE 2 1210 24T THEY 100 B, 700 WMo @I fiant=. 9 kU & LARiAE
(E1 2 @R 80 - 100 km Ze @)% 0 e Tkm, WEIROMIEHE 6 0 (A L—2 2 ZU% 30 43)
TMPE L7z, 5 )] 28-29 1O TIE KRR ikic K24 LGOI 559 15 WEIRIS oo 48
i 2 £ o P LA X407 Z ORGEiGIE 2-3 WG 0 X NTE Y L 9 60K O
WiAd > TUNiz Efoy 2O O PRI S % 101km (2% 188K T IIE] Yeiii 73
(Lt LT D L i Savtz, ZAURAE T ERO ML T RE S AL T U D % o [ TE Wi )
DT I

ATl ZAOIME UL Z OV TIE L WO, B84 179



b5 BFRHF L — 4 — = & % 72 RESa0iest
3B eI, FAAK
(A i AT )

Application of Syowa HF radars to meteor wind observations
°Masaki Tsutsumi and A. Sessai Yukimatu
(National Institute of Polar Research)

Meteor wind observations with two HF radars at Syowa (69S, 39E), Antarctica are discussed.
SuperDARN HF radars are mainly utilized for plasma drift measurements in polar F region.
However, recent studies using those radars report that significant number of echoes are received
from ionized meteor trails within the range of a few hundred km, and that they can be applied to
wind measurements in the mesopause region. Advantages and also inherent problems of meteor
wind measurements with Syowa HF radars are to be surveyed. Combined mesopause region wind
measurements with collocated MF radar and Fabry-Perot imager are also discussed.
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Characteristics of sprite- and elve-induced ELF waves

observed at Syowa station, Antarctica
“M. Sato', H. Fukunishi', Y. Takahashi', M. Kikuchi?, and H. "i’amagishi2
1. Graduate School of Science, Tohoku University

2. National Institute of Polar Research

Using two horizontal search coil magnetometers, ELF magnetic field observations in the frequency
range of 1-500 Hz have been carried out at Syowa station (69.0S, 39.5E), Antarctica since February
2000. The observation system can continuously acquire ELF waveforms in the X and Y components
with a 1000 Hz sampling rate using a 16-bit A/D converter. During the STEPS (Severe Thunderstorm
Electrification and Precipitation Study) campaign which was carried out from May 22 to July 15, 2000,
many sprite and elve events were detected at Yucca Ridge Field Station (40.7N, 104.9W), Colorado. On
the other hand, ELF transients corresponding to these sprite and elve events were observed at Syowa

station. The propagation and generation mechanisms of these waves will be discussed.
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On the Recent Practical Meanings of Observing Auroral Infrasonic Waves
Shigeyuki Minami, Yutaka Suzuki, Seiji Takechi (Dept. Electrical Engineering, Osaka City University)

Abstract: Auroral infrasonic wave (AIW) is thought to be generated by the supersonic motion of the aurora during the substorm.
We have performed the observation of AIW at Syowa base, Antarctica for years. Recently the observation projects have

resumed at many scientific institues. The moder meanings of observing AIW are disc rived.
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Artificial airglow: analysis of optical and
incoherent scatter data

°B. Gustavsson”, A. L. Aruliah®, M. T. Rietveld®, F. Honary,
A. Steen®, B. U. E. Brindstrom® and T. Aso™"

(1) National Institute of Polar Research, Tokyo, Japan
(2) Atmospheric Physics Laboratory, University College London, England
(3) Max-Planck Institut fiir Aeronomie, Germany, Also at EISCAT, Ramfjordmoen, Norway
(4) Department of Communication Systems, Lancaster University, Lancaster, England
(5) Swedish Institute of Space Physics, Kiruna Division, Sweden

Abstract

The multi station optical imgaging of artificial airglow makes it possible to retrieve
information on the state, such as neutral wind ExB drift and neutral density, of the
thermosphere and F region ionosphere. This talk will present the method to obtain
these estimates. The neutral wind estimate obtained with ALIS during an experiment
on February 16, 1999 is compared with Fabry Perot Interferometer measurements by
University College of London. Further estimates of O(1D) effective lifetime is
presented and used as a tool to obtain information on the neutral density.
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“Evening Rayed Patches” Observed by CRL All-sky Imagers at Poker Flat, Alaska
M. Kubota (CRL)

As part of an international cooperative research project with Geophysical Institute of University of Alaska [Mori et
al., J. of the Comm. Res. Lab., vol. 46, p235, 1999], we developed two all-sky imagers (CRL-ASI), and installed them at
Poker Flat, Alaska. We have conducted aurora/airglow observations since October, 2000. Obtained data have been
immediately transferred to CRL, Japan using the System for Alaska Middle Atmosphere Observation Data Network
(SALMON), and anyone can see the summary data by internet (http:/salmon-www.crl.go.jp/index e.html). Fig. 1 shows
patch auroras accompanied with ray-structures observed by CRL-ASI during 03-06UT (15-18MLT) on Oct. 27, 2000.
Geomagnetic activity was quiet during this period. The rayed patches moved toward west at first, changed the direction
to east around 0350 UT, and again changed the direction to west around 0440 UT. In this paper, we will show some
examples of auroras in the MLT-evening observed by CRL-ASI.
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Fig. 1 All-sky images of
the OI 557.7 nm emission
observed by CRL-ASI at
Poker Flat, Alaska. White
circles show movements of
a patch structure, which
stayed in the CRL-ASTI's
field-of-view for more than
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Charging of the impedance-probe by the electron-beam
Yuzo Watanabe (ISAS)

Charging of the metallic electrode caused by the elentron-beam which was emitted from the sounding rocket to
the space was observed in the frequency spectra of the impedance-probe.  This negative charging (AQ=A1 XAT)
was estimated from both  the injected electron-beam current (A 1) to the probe surface and the chrging  duration

(AT) bytheelectron beam. The probe potential (V) was negatively biased tothelevelof AQ/Cpo. C
p © is the probe capacitance in the vacuum.
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LT, —VF=(kTe/ 2¢e) log (TeM/Tim) £E£ENB, BHADNLTRADBEL Lh>TL DL
—ADHIRBREL e bo 7O—TEM (VP) DL LB EOEEDEN S (V) £, V=VPXexp (—
X/RD/SQR2) L&ELTLIHBOETHIE (Ne) 12, Ne=NeoXexp (eV/kTe) LEXNL,
CITXR7O—-TRHADPLDOHHETRDIITNNA EEEXDLT . EFEEVCEBLO—LMED 1 /e 2k 25 (X)
FU—ADNETAEV—RAES (S) ZF0—TFEBM (VP) I2L-oTET S,

D ADESIHSTREVPLOMGIRD Y — 2% RETHETO—TOXFEEra b LTI —AERM (CS) i3,
CS—ZXPAIXEUXL/log(S/a+l)®liﬁﬁéo&—ZwﬁéSﬁLK%Lw%.CS=Cp
0t%ho>T, S=L/3DWE, CS=CpoX (1£0. 2) £h>TCSOfIZCp o lZiFW i b,

M7 0 —-7%2&07) 7 7R0O%M%#1E (C) #8100 p F & L CHMKHHE (R) #HMA—24 L
FTHUTESIR IV EL S, 70— TEMIBE - ADENTEFICT T 2OMEEMEIZ. V (t) =A
Q/'CpoXexp (—t/CR) THbEhD, 7TO—T7EREL ZIZZOMESEMITE > THALT B,

Yo REMD KT T A GO T —-THEEE (CP) i3, CP=CSXCpoX (fXf—fUXTfU)
s ((CS+Cpo) XfXf— (CSXfHXfH+CpoXfUX{fU)) THAONE, ENTIXvhiziF
IR TE £ 5 EFEHEDOHEBARE L TOAHAIZIZCof W EY 7T,

(3) W REER B S B st (Hw)
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okEl HE B)I Bt (BRIEEKE)
FIR R (LPCE/CNRS, 14H)

Numerical modeling of the VLF scattering in association with sprites
and elves producing lightning

°Takuya Otsuyama, Masashi Hayakawa (The University of Electro-Communications)
Yasuhide Hobara (LPCE/CNRS, France)

Abstract Amplitude and phase perturbations on subionospheric VLF signals (known as Trimpi effect) are
caused by scattering of VLF waves by ionization enhancements either by the percipitation of higher energy electrons
or the lightning discharge. In this paper, we calculate the ionospheric perturbations using the observed discharge
parameter and we calculate amplitude perturbations by the ionospheric perturbations due to the lightning discharge
using the conventional FDTD method. This suggests that the propagation anomaly is easily caused by elves.

A R OEMEEELILE - B85 VLF BOMERPRIBICELZB Y. S0k ) R I Trimpi B
S LTI TRV, THEMEOREBEZMERSFERL LTASTHS. Trimpi RBZIIW S OPOFELH L. bodt b
F4 72 b DX “classic Trimpi” & FETH S HDTHY, TS EN TORR FREEERA O/ & L TR RLF—
B P ARG - % BT AT Lic Lo CHEEEEOBERER T S RAET 5. TORICEREIZ X - THEE THEME S ERE
B Lt oTRAET S, “early Trimpi” & LENDLOXREHS. THIIBABRLBET I HLOLEEZILNATWS. £
O HIFEDORTIE & LTH I 5 Trimpi HE LITHEHE STV 5. Sprites X elve & RIRHZBIEI S5 Trimpi BRI Z
FTILEL OWER SN TVAHD, £ OKELIR & BABLE & OXISIEAPIRE 2RI AZ .

Dowden et al. i Sprites 72 ¥ DRMYBLPII B EROEHAETH 5O T VLF BUTEWFHRICHEELEND L LTWS.
F 70T elve ILERBOERETH S Z L A HFNIZ L ZBEAIIPNBOIZRD E LTS, L LR H Sprites Z4H
LT SR L % 5 T i R M G DR S 2 L—Ya v E BT RO &, Dowden bOFER L1387 v BEEEE
REABEIRDHE YV REL BV ERDMP-o TS, FEEBOBAICHE VTS EHEEELICS L TEERMTY elve D
FAERFIC Trimpi BENE L HONoTWE. ZTh b ORBEOMHRITIZFOEBIRITHE 5 Trimpi BLROELIR O K5 E 25 H
EChH5H. ARLTITEREN SN - BHRR L FOEKRBEOKE T A —F BLUOE AW TEKEIC X 2 BN EIL
DY Ialb—avERiiy, $FOBELEHAVT VLF BEOERY I aLb—aridBIR5 T EICXVEKRE
& VLF EEoBEs b &, Bl 2z Trimpi B& L OEBE RS- 2 o7, Z{EFHATO VLF BOEER AT 51
FLE OFREEITROFRO XL S IThR o0k,

‘ Sprites Elve Sprites+Elve Conventional
Yal—¥ar (dB) -30 -16 -18 -45
By (dB) | +4.67 -8.67 -14.79

ZOHRNMEDND LI, elves HRAE SV BHBIZHED VLF BERELOBENRKE L 2HHARDH D Z EBbND.
7= Sprites IS WELIZIZ L A E B BNV, BRIC Lo THA LN sprites I2fE 5 VLF BHBELIXERBI* L THBEL
WARH4.6dB Lo TWAHENL bbM5 X510, EERICIIBEE ZZIETETWRVWAENYRH L. ZhbOHFE2Z &
FTHEYIal—va UERIBC L > TE LN VLF B#ESRE L —BT 5.

EX.2) EKEIZ L D VLF HEELOBEFE 2 RD -0 EZR BN S h TV 3 EHREOENit, EiifEi2 bbb T
BHEEFLIS LN VLF BHELOMREB I 2o kR, RO Z Lbhol.

1. EEOMEEL S I 2 Lb—2a vy EBNTHBRLUERER, Y I2b—2a VOEIIREEEILND.
9. EHEIZE B D VLF OGS EIL elves #RAESELEERBEIC L 2EHRELRELEILOND.

3. Sprites D # O MMEEEL TIEIT & A EHELITBRI Shievs., ZoZ LML sprites DF F IV T Gl R o
HA L BT 5. oV EHERO/NS REMRE TIHIZ L A CERRF IR0,



Digital Signal Processing Hardware and Software for the
Upgraded EISCAT Mainland System, and some examples
of data from new experiments

°Assar Westman'", Jussi Markannen”, Markku Postilla ),

@ Tauno Turunen” and Ingemar Haggstrom™

Gudmund Wannberg
1 and 4 EISCAT HQ,

2 EISCAT Sodankyld, on leave for Sodankylid Geophysical observatory project,
3 EISCAT Sodankylii.

In the upgraded mainland EISCAT system, digital receiver backends are used. The
backend needs software that initialises it at the start of a new experiment. Software is
also needed to manage the flow of data. The scheduling of all these steps is handled
by EROS 111, the Eiscat Real time Operating System. All these software components
have been written in-house by EISCAT staff.

The pre-processing of the raw data is done by a parameter-controlled software
process, lag_wrap, running in a FORCE CPUS50 VME computer under Sun Solaris
2.7. A number of different pre-processing functions are available, e.g. direct transfer
of raw data, amplitude domain FIR filtering, power profile computation, lag profiles
computation and power domain integration. This hardware/software layout gives a
much more flexible system to write more complicated experiments that was possible
on the old EISCAT system.

Set-up parameter values and lag_wrap call lists, which are different for each
experiment, are defined in a text file with a simple, intuitive syntax. This file is
parsed during experiment start-up, and program internals like memory allocation
and calculation engine setup are performed.

We will discuss the structure of the new digital hardware how experiments are
designed and implemented in this software environment. Also some examples of data
from new experiment schemes will be given.
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A Possible Explanation for
Polar Mesospheric Summer Echoes

°A. D. Aylward and Y. Chaxel

Atmospheric Physics Laboratory, University College

An explanation i1s suggested for the occurrence of Polar
Mesospheric Summer Echoes at UHF and VHF as seen in EISCAT data.
The presence of microscopic negatively charged small ice particles
modifies the diffusion of the electrons. A "slow diffusion mode"
provides the conditions for strong scattering to take place when normally
small enough scale turbulence would not exist long enough. By
considering the relative strengths of scattering with and without this
slow diffusion component, relative scattering strengths can be estimated
which are very similar to the observed strength of PMSE- and
"incoherent'-scatter respectively, A model of the ice formation has been
developed which shows many of the characteristics of the PMSE layers.
We can also make predictions about the spectra expected as the radar
echoes pass from incoherent to PMSE type.



2-3 NSMR - NIPR / Norway Svalbard Meteor Radar complementing
EISCAT and SOUSY Svalbard radar in Longyearbyen

Takehiko Aso ”, Masaki Tsutsumi ”, and Chris Hall ?
1) Arctic Environment Research Center, National Institute of Polar Research, Itabashi, Tokyo, Japan
2) Tromsg Geophysical Observatory, University of Tromsg, Tromsg, Norway

A new meteor radar was installed in Longyearbyen (16E, 78N) and started its operation on March 14,
2001 as a collaborative Arctic research project between NIPR, Japan and TGO, UiT, Norway. It is a
coherent pulse Doppler radar working at 31MHz with five receiving antennas for the interferometry of
arrival angle measurement. The TX pulse can be either a single Gaussian pulse or a complementary coded
pulse. The radar aims at resolving atmospheric structure and dynamics in the Arctic mesosphere and
lower thermosphere by measuring neutral wind velocity and temperature on routine basis all year round.
It is supposed to comprise a radar complex with EISCAT Svalbard Radar (ESR) and SOUSY Svalbard
Radar (SSR) in Longyearbyen, and may also be combined with optical observations at the Auroral Station
- Nordlysstasjonen in Adventdalen , such as our aurora-airglow spectrograph and imagers. Specifically it
can fully complement ESR which can explore the upper atmosphere but has some difficulty in measuring
the low electron density mesopause region in winter, and also SSR which can detect echoes from
stratosphere and summertime mesosphere. Atmospheric motions of scales from global planetary and tidal
waves down to gravity waves and turbulence in the polar cap atmosphere are studied in collaboration with
Arctic radar chain and conjugate Antarctic MF radars. Variabilities from short-term fluctuations to
climatic change will be studied in view of dynamical coupling of the whole regions of the earth
atmospheric environments. At the moment, it has been running almost continuously since March and
detects usable echoes of far more than 1000 per day. The figure on the left below shows 5-day mean
eastward wind versus altitude over 70 days around vernal equinox, and the figure on the right shows the
power spectrum of eastward (solid) and northward (dashed) components of horizontal wind averaged over
84 — 96 km in the same period. In the figure, a diurnal component as well as semidiurnal one is an
evident signature in this averaged velocity fields.
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2-4 Recent contributions to E-region irregularity studies from 50- and 12-MHz radar
measurements at the Antarctic Syowa station

(*) A.V. Koustov and R.A. Makarevitch
Institute of Space and Atmospheric Studies, U of Saskatchewan, Saskatoon, Canada

K. Igarashi and K Ohtaka K.
Communications Research laboratory, Tokyo, Japan

T. Ogawa and N. Nishitani
Solar-Terrestrial Environment Laboratory, U of Nagoya, Japan

N. Sato, H. Yamagishi and A. S. Yukimatu
National Institute of Polar research, Tokyo, Japan

Meter-scale auroral electrojet irregularities have been traditionally studied using VHF radars (50, 140 and
400 MHz). Recently, with the deployment of the SuperDARN HF radars, significant data sets have
become available on irregularities of a decameter scale. At the Antarctic Syowa station, VHF (50 MHz)
and HF (12 MHz) radar measurements were combined for several seasons in 1995-1997. In this
presentation a general overview of the experiments will be given followed by a details of new results.
Discussion covers echo occurrence at various azimuths of observations, features in power, velocity and
spectral width distribution at near ranges and mutual relationship between echo parameters. We
concentrate on differences and similarities of echo characteristics at two significantly different radar
frequencies. Implications of obtained results to the plasma physics of ionospheric irregularities will also
be discussed.

= 113



2-5 SuperDARN observations of ionospheric flow
during a rapid change of the IMF orientation.

M. Lester (University of Leicester), B.S. Lanchester (University of
Southampton), H. Khan (University of Leicester), S.E. Milan (University
of Leicester) and G. Provan (University of Leicester).

Abstract

On November 26 2000, the interplanetary magnetic field (IMF) was somewhat
abnormal, with the magnitude of the IMF, reaching some 40 nT on occassion.
The orientation of the GSM Z component was, however, mainly positive,
although there were several intervals of southward polarity. One of these was
relatively short lived, some 15 minutes or so and in this paper we report the
SuperDARN observations of the ionospheric flow before during and after this
interval of southward IMF. Our main aim is to investigate the response of the
flow to the changes in polarity of the Z component of the IMF, with particular
reference to how the flow evolves during the two changes. The SuperDARN
observations are uniquely placed for this particular interval as the radars
spanned in local time from pre dawn to the dusk sector.



HEf1 East S — ¥ —CHBA SN IKEGE-a—

AN BE, AR 2 (4K STE#)
el HHE, LR ARE TR 2 (b

On Low Altitude Echoes Observed with the Syowa East HF Radar

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

At the 24th Symposium in August 2000, we presented analysis of a large data-set of line-of-sight
Doppler velocity obtained with the Antarctic Syowa East HF radar from February to December
1997 and discussed the statistical characteristics of Doppler velocity (Vd) at ranges of 180-1200 km
and their implications. In short, on average Vd has a minimum of around 100 m/s at 180-225 km
ranges. With increasing range it increases monotonically to attain a maximum of 300-350 m/s at
400-500 km, decreases gradually to reach 250-300 m/s at about 700 km, and again increases slowly
at farther ranges. These values of Vd and the range vary depending on both local time and radar
beam direction. In the light of recent knowledge of plasma instabilities in the ionosphere we
suggested that such range profile of Vd is mainly caused by the combined effects of altitude-
dependent phase velocities of ionospheric plasma waves, HF wave refraction due to enhanced E

region electron density, and latitude-dependent electric field.

The low Vd (around 100 m/s) at ranges of 180-225 km, however, cannot always be explained in
terms of the E region plasma instabilities such as the gradient drift and two-stream processes. This
is because radar echo altitudes corresponding to these ranges seem to be lower than 100 km. In this
paper, from case studies we point out that the low altitude echoes may originate in part from
neutral winds and/or turbulence of the neutral atmosphere that do not produce geomagnetically

field-aligned irregularities.
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Statistical characteristics of ionospheric convection under low solar wind dynamic pressure

N. Nishitani and T. Ogawa (STELAB, Nagoya U.), N. Sato and H. Yamagishi, and A.S. Yukimatu (NIPR)

Statistical characteristics of ionospheric convection are studied when the solar wind dynamic pressure
was low. The HF radars tend to observe very fast westward flow in the dusk to midnight local time range.
This fast flow was typically located inside the auroral oval, judging from the comparison with the DMSP
particle data. The possible mechanisms for generating such fast flows will be discussed, using several
examples when the solar wind velocity was below 1 /cc for more than 10 hours.
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Pc 5 Waves simultaneously observed by GEOTAIL
and in Artificially Generated HF Radar Backscatter

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

An experiment to generate artificial radar backscatter from the ionosphere in the field of view
of the CATLASS HF radars was carried out on March 21, 2001. Continuous radar backscatter
was obtained from the region heated artificially, and the ionospheric signatures of Pc 5 waves
were very clearly observed throughout the experiment of 1500-1830 UT. Pc 5 waves with the
same frequency of ~2 mHz were simultaneously observed by the IMAGE magnetometers. The
ground data show that it was a magnetically disturbed day, and Pc 5 waves are activated all the
day. On this day, the GEOTAIL satellite was skimming the dayside magnetopause and
observed transverse Pc 5 waves. By using the dataset, we are able to reveal detailed wave
characteristics of the Pc 5, such as polarization and phase property in the space, ionosphere, and

on the ground.

GEOTAIL Electric Field K0>Eey parameter

Sumvd E {ap)
041 mV/m

i

Duskwd E
0.01 mV,

15:00: DD 15:30:00 1 B:0000 165000 17’ oLoc 17:30:00 18::00:00 18:30:00

g a ,ﬂm.nh“f\}.m &:\ WMMM A

=
k |w‘-\5':' Wﬁ‘f‘”‘x " =
3 Ez\"_’ I ’“r’"“ﬁ V‘\"W Lﬁ E g %
p i “"‘TW"" y M*”'“’\ \«4 - g3
¥ = A g
300 = = = :%
= = -Q
g ez wakj‘w*f‘rhv \‘*m\,_x“f\,.fh'\v,"-— hv‘}‘rw**w \«f‘v“f‘«..’\‘ i _f é E
g o= MM#\/-\_/\.(L ;Lf\v‘q’r o .J'f\.llrk o A A S pu O ,AM-\,, = % %
E z_-' WMW"\/"W‘\- Geaa i 1) Sl VA -'—F’W i l‘ H: g E
= = m
= = --E
i e e T R it T Pogeny B
=aT 5 L = &
E i i 2 -~ Lo 3
g u“d {7 N N A R e O L A N - 8
= e g e ! Gk T W
M % bk
1= 1530 1400 1640 Rr 1t 2] 1800 RO




SuperDARN HF radar signatures of traveling convection vortices

°R Kataoka,! H. Fukunishi,! A. S. Yukimatu,2 N. Sato,2 and SuperDARN PIs
[1] Department of Geophysics, Tohoku University
[2] National Institute of Polar Research

We investigated SuperDARN HF radar signatures of impulsive traveling convection vortices
(TCVs) observed by flux magnetometer chains in northern and southern high latitudes. We
selected six large amplitude (100-200 nT) TCVs with comprehensive data sets obtained in
austral winter in 1996-1999. The austral winter data make it possible to compare auroral
features in the northern and southern hemispheres simultaneously. It is found that TCVs
are accompanied by HF backscatters with strong enhancement in the Doppler line-of-sight
velocity (above 500 m/sec) and spectral width (above 200 m/sec). The backscatters
themselves have similar tailward motion as TCVs. Equivalent convection pattern analysis
using ground-based fluxgate magnetometers confirmed that these TCV related backscatters
appeared between the leading and lagging Hall current vortices. The generation processes of
these HF backscatter signatures associated with the passage of TCVs in the conjugate
hemispheres will be discussed.

- 20
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Super DARN ZEERIZ & % 1 /1 R &R O Re 1 O FF
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Characteristics of field-aligned currents assessed by Super DARN experiments
Takesi lijima (Kyushu Univ.), Hideki Deguchi (Kyushu Univ.), Natsuo Sato (NIPR)

Fiel;d-aligned currents (FACs) play a crucial role for the magnetosphere-ionosphere
(M-I) coupling process by virtue of their transmission of the momentum and the energy
along magnetic field lines. The master physics demands the matching of the following
quantity between the magnetospheric source region and the ionosphere: the electric
current, the transverse momentum flux and the energy flux.

By using the plasma flow data acquired with HF radar experiments by the Super DARN
project, we have determined various characteristics of the plasma flow vorticity in the
plane perpendicular to the background geomagnetic field at an altitude of 400 km.
Characteristics include: 1) simple linear shear flow (corresponding to large-scale FACs),
2) non-linear shear flow with its intensity varying along the flow velocity
(corresponding to meso-scale FACs), 3) time-dependent shear flow (corresponding to
time-varying FAC). Based on this analysis, we argue the generation of FACs.
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>, E. E. Woodfield?, M. Lester?, S. E. Milan?, /£ B 13, 174853, Ktz !
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Interhemispheric Comparison of Spectral Width Characteristics
as Observed by CUTLASS and SENSU

°Hosokawa, K.', E. E. Woodfield?, M. Lester?, S. E. Milan?,
N. Sato®, A. S. Yukimatu®, T. Iyemori'

(1) Department of Geophysics, Graduate School of Science, Kyoto Univ., Kyoto, Japan
(2) Radio and Space Physics Group, Department of Physics and Astronomy, University
of Leicester, Leicester, UK

(3) National Institute of Polar Research, Tokyo, Japan.

Abstract : Statistical characteristics of the spectral width distribution were investigated
using the conjugate radar pair composed of CUTLASS Iceland-East in northern hemi-
sphere and SENSU Syowa-East in southern hemisphere. Two types of spectral width
distribution were identified. One is the exponential like distribution, which was found
within the LLBL and above the cusp, and the other is the Gaussian like distribution
within the cusp. These features are commonly identified in conjugate hemispheres and
are consistent with the results of Baker et al. [1995]. The trend of the distribution is
fairly consistent between two hemispheres, however, there is a interhemispheric difference
in the form of the distribution within the cusp such that spectral width values obtained
from Syowa-East is larger than that from Iceland-East. Average locations of the cusp and
the open/closed field line boundary (OCFLB) are determined on the basis of the spectral
width characteristics. Average position of the cusp center is 78° in magnetic latitude,
which is fairly consistent with the identification of the cusp using the DMSP satellite
by Newell and Meng [1992]. Also, the OCFLB is identified to be positioned within the
magnetic latitudes between 74° and 76°. In addition to the statistical analysis, we have
investigated the behaviour of the spectral width boundaries in both hemispheres through
the studies of case example.
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Transient Traveling Aurora Vortices (TTAVs) in the
Dayside Cusp

Sato, N. (1), H. Yang (2), H. Hu (2), R, Liu (2), H. Yamagishi (1), A. S.
Yukimatu (1), M. Kikuchi (1), Y. Murata (3), S. Milan (4), M. Lester (4),
and T. [ijima (5)

(1) National Institute of Polar Research, Japan

(2) Polar Research Institute of China, Shanghai, China
(3) Graduate University for Advanced Studies

(4) Universuty of Leicester, Leicester, UK

(5) Kyusyu University, Japan

Quasi-periodic optical signatures of poleward moving auroral forms (PMAFs) and
HF radar features of poleward flow burst were obtained simultaneously during the
SuperDARN Special Time period of 18 May 1999. We examined in detail the dynamic
signatures of PMAFs using all-sky TV cameras and meridian-scanning photometers
obtained at Zhongshan Station in Antarctica (~74.5 mag. lat.). We found following
interesting and new evidences; 1) Transient Traveling Aurora Vortices (TTAVs), that are
vortex configurations in corona type dayside aurora eddying counter-clockwise,
occurred in association with PMAFs. 2) TTAVs appeared near the region of ionospheric
convection reversal, and traveled/drifted eastward (anti-sunward) along the direction of
the ionospheric convection pattern. These signatures suggest that TTAVs occur on
newly open field lines in association with the upward field-aligned line current (not
sheet current) triggered by the transient reconnection processes in the dayside

magnetopause.
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P2-1 Range profiles of 140-MHz E-region and 12-MHz F-region coherent echoes

(*) A.V. Koustov and D. Danskin
Institute of Space and Atmospheric Studies, U of Saskatchewan, Saskatoon, Canada

M. V. Uspensky
Finnish Meteorological Institute, Helsinki, Finland

T. Ogawa and N. Nishitani
Solar-Terrestrial Environment Laboratory, U of Nagoya, Japan

Currently two Doppler coherent radar systems are operational at Hankasalmi, Finland, namely STARE
and CUTLASS. The STARE radar works at VHF frequency of 140 MHz and the CUTLASS radar works
at HF frequency of 10-12 MHz. The 140-MHz beam #3 is oriented in nearly the same direction as the
12-MHZ beam #5 so that a comparison of echo characteristics is straightforward provided that time
differences between VHF/HF measurements of ~1 min are allowed. In this study we consider two
separate events when the 140-MHz radar observed E-region echoes while the 12-MHz radar observed F-
region echoes. Differences and similarities in echo power and Doppler velocity distributions with range
are studied. Special attention is paid to ionospheric refraction effects that are important for the formation

of 12-MHz echoes. Plasma physics of E- and F-region irregularities is discussed in attempt to explain
inferred features in echo characteristics.
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Seasonal variation of the ionospheric F-layer

electron density in the cusp region

© H. Yamagishi (NIPR) and 8. Liu (Polar Research Institute of China)

We have compared the cusp signature observed by the digital ionosonde at
Zhongshan Station with those observed by Syowa East radar looking overhead of
Zhongshan, using the data obtained in 1999. Daily variation of foF2 at Zhongshan
shows maximum near the local noon (07 UT) in summertime, while near the magnetic
noon (1030 UT) in wintertime. The summer maximum is caused by the solar
ionization which becomes maximum at the local noon. Considering the weakness of
the solar luminosity in wintertime, the winter maximum must be maintained by
charged particle ionization and/or plasma transport from the low latitude ionosphere
where the solar ionization was still effective. Just after the foF2 peak at the magnetic
noon, we often found sharp depression of foF2, and succeeding small peaks in some
cases.

When we compare these characteristic foF2 variations with the echo characteristics
observed by Syowa East radar, we found that the foF2 peak corresponds to the region of low
spectral width (possibly LLBL and the cleft region), and the foF2 depression to the region of
high spectral width (the cusp). We could relate the small foF2 peaks after the depression with
polar patches identified by the HF radar.

The foF2 depression in the cusp region (identified by the HF radar spectral width) is
an outstanding feature, and can be used as another ionospheric signature of the cusp. The
reason of plasma density enhancement in the region of low spectral width and the depression
in the cusp must be considered in the context of horizontal plasma transport along the

convection flow and vertical plasma transport along the open/closed field line, as well as local

ionization by precipitating particles.
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MLT dependence of optical and radar auroras in the dayside
cusp/cleft regions

Sato, N., M. Ejiri, M. Okada, H. Yamagishi, A. S. Yukimatu, M. Kikuchi (1), S.
Okano (2), H. Yang, R, Liu, Hu Hongqiao (3), K, Makita( 4), M. Lester (5), M.
Pinnock (6)

(1) National Institute of Polar Research, (2) Tohoku University, (3) Polar Research
Institute of China, (4) Takushoku University, (5) Univ. of Leicester, Leicester, UK, (6)
British Antarctic Survey, Cambridge UK

The fields of view of Syowa East and Kerguelen radars cover over Chinese Zhongshan
Station, where NIPR's all-sky CCD, panchromatic all-sky TV camera, scanning
photometers are operating. Syowa South, Halley and Sanae radars cover over South
Pole Station, where NIPR's all-sky auroral imagers are working. Both of South Pole and
Zhongshan are located at the cusp latitude (~74.5 degree), but about 5 hours different in
MLT. In order to carry out these scientific objectives NIPR has proposed and carried out
special SuperDARN campaigns during new moon period in austral winter from May to
August in 1999 (also in 2000 and 2001).

An ideal event occurred on 18 May 1999 under very variable (quasi-periodic) IMF Bz
changes. PMAF's (Poleward Moving Auroral Forms) occurred at both of Zhongshan
and South Pole Stations in association with the quasi-periodic negative Bz changes. The
main subject of this presentation is to examine the local time dependence of the optical
and radar signatures using the data obtained simultaneously at Zhongshan and South

Pole and SuperDARN radars in the dayside cusp/cleft regions.
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Characteristics of postnoon quasi-periodic optical aurora
©Y. Murata (Grad. Univ. Advanced Studies), N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi (NIPR),

K. Makita (Takusyoku Univ.), T. Ogawa(STEL, Nagoya Univ.), H. Yang, R. Liu (PRIC),
A. D. M. Walker (Univ. of Natal), M. Lester (Univ. of Leicester)

The field of view of the Sy owa East radar covers over the Chinese Zhongshan Station (invariant latitude
is 74.5°S and MLT=UT+1.5hr), where an all-sky TV camera and a high-speed (8 sec) multi-channel
(427.8nm, 557.7nm, 630.0nm) meridian scanning photometer (M SP) are operating. Such coordinated tools
give us an opportunity to observe quasi-periodic (~2 min - 10 min) variations of optical aurora which are
some outstanding characteristics in the dayside cusp region.

We report a case study of quasi-periodic optical aurora observed by the all-sky TV cameraand the MSP
at Zhongshan during ~1200-1400 UT on 3 August , 1997. Characteristics of the quasi-periodic aurora are
summarized as following; (1) fine structure was consisted with an east-west aligned band/arc ty pe discrete
aurora, (2) time variations were found with period of ~2-min to ~10-min and (3) the luminosity position
moved poleward quasi-periodically. During this time interval such quasi-periodic variations were found
among Sy owa East and Iceland East HF radars and ground based magnetometers. The Pc 5 ty pe magnetic
pulsations observed at Zhongshan and Syowa in Antarctica and IMAGE magnetometer array in the
northern hemisphere had revealed typical field line resonance. We will report here some extended work
applying spectral analysis method to identify quantitatively the close correlation among these
phenomena.
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Development of 112 MHz VHF auroral radar at Syowa Station, Antarctica
K. Igarashi, “K. Ohtaka, T. Obara, and K. Nozaki (Communications Research Laboratory)

We are developing a new 112 MHz VHF auroral radar system intended for deployment at Syowa Station in
Antarctica. Radar auroral echoes are caused by field aligned irregularities in the polar E-region and thus the echoes
show strong aspect sensitivities. A scanning-beam observing technique is used to observe a wide backscattered
region. The auroral radar is a coherent Doppler radar system employing a transmi/receive beam which is steerable
in azimuth. The antenna pattern is directed towards the East, but is steered approximately 22.5 degrees from East in
both the Northward and Southward directions. The antenna system comprises a row of 28 6-elemet Yagis spaced
at A /sqrt(2) spanning a distance of approximately 51 meters. Antenna height is one half of a wavelength, ie., 1.34
m. The two-way half power full width of this configuration plane is approximately 2.1 degrees. Figure 1 below
shows a simplified block diagram of the complete radar system. Two 12 kW all-solid-state transmitter systems are
utilized to provide a peak-envelope-power of 24 kW. The antenna system is comprised of a linear array of 28 Yagis.
Each tarmsmitter powers half of the array through a transmit/receive switch. Two 1:14 splitter/combiners split the
transmit signal to the individual antennas on transmission and combine the received signals. On reception a further

2:1 combiner is used to combine the signals from

the two transmit/receive switches. A phase Syowa Base 112 MHz Auroral Radar
steering module in the signal path of each Yagi _—
Combiners

antenna to control the phase of the

transmitted/received  signal  allowing  the

transmit/receive beam to be steered in azimuth.
R 12 kw

The data acquisition system provides system

control and data acquisition hardware functionally

and incorporates the complex receiver channel.

The unix-based host computer provides overall
system control, data acqusition and analysis and - 12 kW
. . . ' Swiwch Tx
display functionality. The data will be transferred
to the remote user in quasi real-time via satellite.
RF drive and

Antenna Array Control

28 6-Element

B )

Diata acquisition, analysis Data Acquisition
and control computer Sysem

{unix-based & networked )

Figure 1. Simplified block diagram of 112 MHz VHF auroral

radar system
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Radiation pattern measurement of Syowa Station HF radar antennas using an aeroplane
Y.Katoh,T.Ogawa(STEL Nagoya Univ.)
H.Yamagishi(NIPR)

Radiation patterns of the Syowa East and South HF radar antennas were measured using an
air-borne signal transmitter (10MHz) and a GPS system. The flight trajectories of the aeroplane were
arranged to form a half sphere over the antennas with a radius of 5 km so that both horizontal and
elevation patterns could be obtained. Eight beam patterns were simultaneously measured in one circular
flight by fast electrical switching of the antenna beams. It was found that the measured patterns were

fairly consistent with the designed ones
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Interferometric Observation by SENSU SuperDARN HF Radar (2)

A. Sessai Yukimatu (NIPR),
H. Yamagishi, N. Sato (NIPR)

Interferometric observation has been made in the northern hemisphere SuperDARN HF radar
network and has also started these days in part of southern hemisphere SuperDARN network. The
preparation for the interferometric observation at Syowa HF radar has been made step by step. Using
our pseudo echo generator and radar operating system, Radops, we checked whether two receivers
have some phase difference and, if any, how it depends on Tx frequency, doppler shift, and noise and
echo power level etc. After introducing a conversion table or function to fitacf algorism in Radops,
we estimate observation accuracy. If we can start the real interferometric test observation, we will

show the initial results and also discuss on the validation of elevation angle measurements.
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Rapid transient ionospheric phenomena

detected by SuperDARN Basyouhu mode

A. Sessai Yukimatu (NIPR),
H. Yamagishi, N. Sato (NIPR)

We have developed several new sounding modes for SuperDARN HF
radars. One of these, Nasu, is a multi purpose, universal radar control
program which could be utilized to detect short term transient phenomena.
Another new sounding mode, Basyouhu, is developed to optimize both
special camping beams and global scanning beams to get higher temporal
resolution special beam data and global convection pattern simultaneously.
Our new sounding modes can be utilized as powerful tools to detect rapid
movement of transient phenomena in ionosphere.

Using this new mode, we could detect very rapidly moving transient
phenomena (about 20 km/s, which is much faster than typical speed of
TCVs) passing over a radar FOV without any ambiguity or uncertainty,
which has never been detected by the SuperDARN radars. We'll discuss
what causes this kind of very rapid transient phenomena in ionosphere and
magnetosphere comparing with satellite and ground based observations.
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A NEW MODEL FOR THE IMF DEPENDENCE OF REGION 1
FIELD-ALIGNED CURRENT IN THE LOW-LATITUDE
BOUNDARY LAYER

OTakashi YamamoTo! and Masao OzAKI?

! Department of Earth and Planetary Science, University of Tokyo

2 Institute of Industrial Science, University of Tokyo

Using the TSYGANENKO magnetic field model, it can be shown that a magne-
tosheath plasma entering the low-latitude boundary layer (LLBL) is highly likely
to be polarized, producing the region 1 field-aligned current (FAC) as observed
there. The FAC generation occurs whenever the sheath-particles penetrate into the
magnetosphere, regardless of what kind of entry process takes place. The present
paper numerically demonstrates the FAC density distribution in the LLBL by cal-
culating the flux tube volume in the 1989 TSYGANENKO magnetic field model and
assuming the adiabatic behavior of the magnetosheath particles upstream. The
calculated FAC density/intensity profiles are consistent with observations. They
are increased with the kinetic energy density of the LLBL particles. On the other
hand, it has been observationally confirmed that the reconnection occurs at the
dayside magnetopause, when the interplanetary magnetic field (IMF) is south-
ward, so that the magnetosheath particles can be efficiently energized in passing
the magnetopause boundary. Therefore, considering the entry of such energized
particles into the LLBL, one can understand that the LLBL region 1 FACs can be

intensified as the IMF B, decreases.
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Convection and plasma population regimes in the magnetosphere
T. Tanaka (CRL)

The motion in the magnetosphere-ionosphere (M-I) coupling system cannot grow into a large-scale convection without a response of
the ionosphere, because the line tying effect of magnetic field that is connected to the rest ionosphere prevents the magnetospheric
motion. In the course of convection, open magnetic field lines are accumulated into the mantle associated with the anti-sunward
convection, The dawn-to-dusk electric field equivalent to this anti-sunward convection is mapped down to the polar cap ionosphere. If
the ionospheric current is not connected to the field-aligned current (FAC), charge accumulation must appear on the polar cap boundary
due to the dawn-to-dusk ionospheric Pedersen current. Using the relation divJ=0, the FAC inhibits this charge accumulation and
connects the ionospheric current to the magnetospheric current. Thus, a steady ionospheric convection is established following the
magnetospheric convection. Seeing from a different angle, the JxB force in the ionospheric part of the region-1 current loop is such as to
maintain the ionospheric plasma convection caused by the mapped down electric field against the atmospheric friction (J * E>0).Ina
steady current loop connecting the magnetosphere and the ionosphere, the ionosphere dissipates electromagnetic energy. In order to
maintain a steady current system, therefore, the FAC must be connected to the magnetospheric dynamo region. This fact means that the
magnetospheric counter part of the current closure must include a dynamo, by which plasma bulk energy or internal energy is converted
into electromagnetic energy. Apparently this kind of energy conversion requires a condition J * E < 0. Thus, convection field, FAC, and
energy conversion process are coupled with each other in the M-I convection system.

It is well known that the dynamo for the region-2 current loop distributes in the ring-current region. However, the problem is less
clear for the region-1 current loop. A reason for this situation is that little is known as yet on where the FAC flows and closes in the
magnetosphere despite the fact that a rather clear picture has been revealed for the spatial distribution of FAC at low altitudes. Recently,
the magnetohydrodynamic (MHD) simulations of the solar wind-magnetosphere-ionosphere (S-M-I) system have been becoming more
realistic. From these methods, Tanaka [1995] traced the FAC from the ionosphere to the magnetosphere and confirmed the previous
expectation that the dynamo for the region-1 current loop distributes in the boundary layer. In the southward IMF case, sharp bends of
newly merged field lines in the dayside magnetopause exert the magnetic tension force to accelerate the plasma (motor action), thus to
convert electromagnetic energy into kinetic energy (J * E > 0). The kinetic energy generated through the motor action is immediately
converted to internal energy, because flow tends to stagnate toward the cusp. Consequently, the magnetic tension pumps up the cusp
pressure on the low-latitude side of the cusp [Zanaka, 2000a]. Positive J + E on the low-latitude side of the cusp shows these situations.
The dynamo region for the region-1 FAC exists in the boundary layer located tailward of the cusp, where both dynamic pressure and the
-VP force keep the boundary-layer flow moving in the face of the opposing JxB force. In the boundary layer located tailward of the
cusp, therefore, not only the braking of plasma flow but also pressure gradient is such as to generate electromagnetic energy (J « E < 0).
These processes are well reflected in the distribution of negative J + E on the high-latitude side of the cusp.

The situation being worthy of special mention is the participation of cusp high-pressure region into the energy-conversion process.
With this high-pressure region, even a steady convection without acceleration and deceleration can maintain the dynamo process. In the
M-I coupling system, steady convection is selected more preferably, because it is more suited to the M-I convection system, in which
only the shear component can be projected down to the ionosphere. In this picture, the convection controls not only the flow (electric
field) and FAC but also plasma population regime in the magnetosphere. The half-coupling status in the M-I system for motions can also
be the fundamental cause of the plasma sheet thinning in the growth phase, in which incompressible ionospheric flow is required under
the imbalance of dayside and tail reconnections [Zanaka, 2000b].

In the near-earth region, plasma sheet is filled with plasma even during the quiet time. This plasma supports the JxB force in the x
direction. The steady earthward convection in this plasma sheet converts electromagnetic energy to the intenal energy. Resulting high
internal energy in the inner edge of the plasma sheet drives the region-2 FAC. Similar to the case of the cusp, therefore, the formation of
plasma sheet is also controlled by the convection.

In the region between x= -12 and -30 Re, the distribution of plasma pressure changes little even after the onset, whereas a drastic
change of plasma pressure occurs in the near-earth region inside -12 Re. In this view, therefore, the NENL is never a floating object but
an interaction system with the surrounding plasma. The convection in the plasma sheet is in the subsonic regime and nearly
incompressible. In the incompressible convection system, only a portion of the convection cannot become fast, since a fluid element in
the incompressible flow cannot move until a fluid element in the front position moves aside. However, the dipolarization can
equivalently generate flow convergence through the confinement of plasma by the restored tension and enables a state transition in an
incompressible system. In this respect, the dipolarization is a restoration of tension and never a relaxation to the potential field. In the
dipolarization process, the magnetic tension balances with increased pressure which is, in turn, a result of the pumping effect associated
with the plasma sheet convection which directs from low-pressure region to high-pressure region against -\/ P force [Zanaka, 2000b].
The state transition in the near-earth region explains quite well why the onset starts from the equatorwardmost preonset arc. In general,
the state transition requires the existence of multiple solutions for one boundary condition. On the other hand, the relation between the
NENL solution and inflow and outflow boundary conditions is in one-to-one correspondence that generates no state transition. In the
NENL model of the substorm, the magnetic energy is converted to the kinetic energy through the NENL formation. The ground onset in
the NENL model of the substorm is attributed to the braking of this kinetic energy in the inner magnetosphere. On the other hand, the
state transition model can generate the substorm onset without the dominance of kinetic energy everywhere in the tail. It generates the
onset along a natural extension of the incompressible convection in the M-I coupling system.
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Plasma Density Enhancement in the polar cap ionosphere
- Observations by AKEBONO satellite -
Youichi Ichikawa (Science University of Tokyo). Takumi Abe, Koh-ichiro Oyama (The Institute
of Space and Astronautical Science)

Introduction and Observation

Observations of the electron temperature (Te) in the ionosphere have been made in the high latitude region as
well as low and mid latitudes. Despite its long history of the measurement. there are few published data sets of the
Te profiles particularly above 3000 km altitudes in the polar ionosphere. because the low plasma density (usually <
10° /em®) hinders the correct measurements. The Akebono satellite, which was launched in 1989. uncommonly
encountered a mass ol unexpectedly high-density plasma above 4000 km altitudes in the polar cap region, in which
two instruments onboard for thermal plasma measurements detected characteristic feature in the Te. electron
density and drift velocity of ions. We present an interpretation of such high-density plasma and a possible scenario
to generate the phenomena.

From April 13 to 17. 1992. the Akebono satellite frequently traversed the high-latitude polar cap (> 80° ILAT) at
altitudes higher than 4000 km. and the observations obtained for this time period were considered as appropriate
data for the polar cap study. The thermal electron energy distribution (TED) instrument usually performs reliable
measurements on the density condition higher than 10%em”. During 11 min starting at 11:59 UT on April 13, the
TED detected the unexpectedly high-density (~3 X 10%em’) plasma at 5000 km. which is supposed to be more
than 1 order higher than the normal plasma density in the same region. Observation made 24 hours later in the same
region (altitude. latitude. local time) shows a plasma density slightly lower than on April 13, but still much higher
than the normal condition. However. no meaningful observations were made for the rest of satellite pass (April 15-
I'7) passing through the same region. Our statistical study indicates that a possibility of its occurrence is < 0.1 %. It
is also found that the Te is extremely low (~2000 K) inside the high-density region, which corresponds to that
below 1000 km altitudes. Observations from Suprathermal ion Mass Spectrometer (SMS) on Akebono showed in
this region that the H' ion drift velocity parallel to the magnetic field remains insignificant and that the ion density
is remarkably high which is consistent with the TED observation.

Discussion and Summary

The plasma density profile in the polar cap region is greatly influenced by thermal ion outflow (mainly polar
wind). The low electron temperature obtained from the TED measurements tends to prevent the ionospheric plasma
from escaping into high altitude regions, because the ambipolar clectric field is positively correlated with the Te. It
results in keeping relatively high value of the plasma density in comparison with the case in that the higher Te
enhances the ion escape flux due to the large electric field.

On the other hand. the data comparison with IMF indicates that such high-density plasma is generated on the
condition of a particular combination of the By and the magnetic local time (MLT); the high-density plasma in the
northern hemisphere is observed on negative By while that in the southern hemisphere is found on positive By. At
low altitudes (< 1000 km). the dense plasma (and probably low temperature) produced by solar EUV in the dayside
polar ionosphere and/or by particle precipitation in the cusp/cleft regions can be transported into the dusk-side polar
cap due 1o the plasma convection. resulting in a mass of dense plasma existing in the low altitude polar cap.
Because of the ion escape scenario described above. the plasma density at higher altitude is supposed to be higher
as observed by the Akebono satellite. However. additional condition will be necessary. considering very low

probability that these phenomena were found.
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The Observation of ESA/ISA on board SS-520-2 sounding rocket
OHiroki Tanaka, Yoshifumi Saito, Kazushi Asamura, Shinichi Ishii, Toshifumi Mukai (ISAS)

SS-520-2 sounding rocket was successfully lunched from Ny-Alesund, Norway, on December 4, 2000, at
0916 UT. The main purpose of this rocket experiment was to observe ion acceleration and heating in the
cusp/creft region. We have developed an electron energy spectrum analyzer (ESA) and an ion energy
spectrum analyzer (ISA) for this rocket experiment. ESA and ISA are toroidal top-hat type electrostatic
analyzers that can obtain energy spectrum (10ev - 10keV) of electrons and ions with the time resolution of
20 msec. ESA/ISA functioned normally throughout the rocket flight, and we succeeded in obtaining good
and scientifically meaningful data. We will report evaluation of the flight data and will show the initial
results obtained by ESA/ISA.
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Quantity and Distribution in Magnetosphere of Oxygen Ions from Cusp

Shinichi Tashiro(Communications Research Laboratory)
Atsushi Yamazaki(Communications Research Laboratory)
Ichiro Yoshikawa(Institute of Space and Astronautical Science)
Wataru Miyake(Communications Research Laboratory)

Masato Nakamura(University of Tokyo)
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Title of Abstract Plasma density profile of polar cusp by using the Impedance probe on-board S5520-2 rocket experiment.
Auther Osamu Kodama(Tohoku university), Takayuki Ono(Tohoku University) Masayuki Yamamoto(CRL)

Electron density profile associated with ion outflow from cusp region was obtained by using the
Impedance probe (NEI) onboard SS520-2 on Dec.4,2000, at Svalbard rocket range, Norway. Flight
operation of the rocket was successful and density profile was obtained throughout the range from the
antenna extension at 197 km altitude to the telemetry lock off. The peak electron density was recorded
about 2.7x1075 (1/cc) at 321 km in the ascent and 2.8x10”5 (1/cc) was obtained at 358 km in the descent

passage of the rocket. Most of the measured density was located within a range of 10”4 (1/cc) order.
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Whistler mode wave propagation analysis used T89 magnetic field model
in the region between polar and near magnetotail

°T. Matsuo!

K. Kawamura!
! Kyoto University

One of our concerns is where does VLF whistler mode wave propagate, especially in the polar-magntotail
or within magnetotail regions. As VLF wave propagation paths are strongly governed by geomagnetic field
and magnetospheric density structures, we used distorted geomagnetic field model which is developed by Tsy-
ganenko (1989) to calculate ray path, and also develpoed magnetospheric density model adopting Strangeways
method(1986). By these effects, we obtained result that neutral sheet greatly affects its wave propagation.
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Strangeway : J. Atmos. Terr. Phys. 48, 671-683, 1986
Tsyganenko : Planet. Space Sci., 37, 5-20, 1989

Ray Paths

[X] 1, Ray path plot of 0.5 kHz whistler mode wave.
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Toward the Elucidation of Electromagnetic Process in the Magnetosphere-Ionosphere Coupling

OA.Yoshikawa and K.Yumoto, Graduate School of Sciences, Kyushu University

Toward the elucidation of electromagnetic process in the MI coupling, we discuss the importance of simultaneous observation,
using multi-point magnetometer and H-F radar network observation with multi-satellite formation-flight. In this paper, we

introduce the theoretical background of electromagnetic process of MI coupling.
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BHARICHBI2FBESOERMEEZIRELLD,

EBRBNESOT TR, BRSHORYBHEHOBRRERTHIBBRT Vv IUBEEZRETHILICEY. Bk
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Monitor of field-line-resonance frequency by using the dual-station

H ratio technique and the phase gradient technique at L~1.3.
° Satoko Takasaki [1],Hideaki Kawano [1],Masahiro Seto [2], Akira Morioka [3],
Kiyohumi Yumoto [1]

*[1]Department of Earth and Planetary Sciences, Kyushu University, Japan

*[2]Tohoku Institute of Technology, Japan
*[3]Graduate School of Scientce, Tohoku University, Japan

In order to investigate features of the field line resonance close to the Earth, we installed
three magnetmeters at L~1.3 with Tohoku Institute of Technology and Tohoku University, and
observed geomagnetic pulsations in the Pc range. Each adjacent stations were separated by 50~100
km. The magnetic field data from these stations were analyzed by using the two techniques, the
dual-station H ratio technique and the phase gradient technique.

In ground-based observations of the field-line resonance phenomena, it is known that the
amplitude of the H-component perturbation reaches a maximum at the resonant point, and that its
phase jumps by 180 degrees across the resonant point. These properties are of use for determining
the frequency of ULF pulsations that form standing waves in the magnetosphere. The phase gradient
technique and the dual-station H ratio technique identify these properties as fol lows.

The phase gradient technique is to calculate the dynamic spectra of the phase difference between
the H-component data obtained at two neighboring stations along a magnetic meridian. The phase
difference is expected to become the largest when the resonance point is located at the center
between the two stations.

The dual-station H ratio technique is to calculate the dynamic spectra of the ratio of the
H-component data obtained at two neighboring stations along a magnetic meridian. The resonance
above the station at the numerator of the ratio is expected to cause a maximum in the ratio,
and the resonance above the station at the denominator of the ratio is expected to cause a minimum
in the ratio.

If the dynamic spectra of the phase difference is plotted as a function of frequency, it will
show a unipolar structure, as stated above. Then, we can determine the frequency of its peak
to be the resonant frequency at the central point between the two stations. Similarly the dynamic
spectra of the H-component ratio will show a bipolar structure. Then we can decide the frequency
at the center of the bipolar peaks to be the resonant frequency at the central point between
the two stations.

We found 51 the Pc3 pulsation events in May 20, 2000 ~ February 5, 2001. For the majority of
these events, resonance frequency decreased with decreasing geomagnetic latitude; we infer that
this feature was caused by heavy ion mass loading to low-L field lines.

We will present and discuss this and other observed features.
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Separation of Local Time Dependence from Amplitude Distribution of Pc 3-5

Pulsations along the £64.5° Geomagnetic Latitude Line

Y. OBANA(1), A. Yoshikawa(l), K. Yumoto(1),
J.V.Olson(2), R.J.Morris(3) S.I. Solovyev(4), and CPMN observation group
(1) Department of Earth and Planetary Sciences, Kyushu University
(2) University of Alaska, (3) Australian Antarctic Division
(4) Institute of Cosmophysical Research and Aeronomies

We have studied the ground signature of Pc 3-5 amplitude by using data observed at Circum-pan
Pacific Magnetometer Network (CPMN).

In this network, there are 2 stations (Chokuldakh in Russia : CHD, Kotzebue in Alaska : KOT)
located on approximately 64.5° geomagnetic latitude line, and Istation (Macquarie island in
Australia : MCQ) located at geomagnetic conjugate point of KOT. From the amplitude of the events
recorded at these stations simultaneously, wave amplitude was separated three essential factors as
follows: (1) the intrinsic magnetospheric magnitude of the wave events, (2) their local time
dependence, and (3) the amplification factor for the ground stations. These factors have shown by
Chi et al. (1996) from data observed at Air Force Geophysics Laboratory magnetometer array. Their
stations are located on the line of approximately 55° geomagnetic latitude, so their local time
dependence can be considered to include both of the effects of the daily variation of the ionospheric
conductivities and the inhomogeneous distribution of the energy source in the magnetosphere.

In this study, we have tried to separate these effects by using data observed at stations located on
the same latitudinal line and at geomagnetic conjugate pair. That is, a wave event recorded at
geomagnetic conjugate pair can be assumed to be from same source region, so show us the effects
of the ionospheric conductivities.

As a result, local time dependence calculated from data of KOT and MCQ, shows negative peaks
at local noon and midnight. And local time dependence calculated from data of other combination
(KOT - CHD, and MCQ — CHD) shows negative peaks about 3:00 LT and 17:00.
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Secular variations of quiet-day cosmic radio noise at the polar cusp/cap
©M. Nishino, M. Nakao (STEL, Nagoya Univ.), H. Yamagishi, (NIPR) and J. A. Holtet (Oslo Univ.)

Secular variations of quiet-day values of cosmic radio noise (30 MHz) are reduced from 10-years data
by the imaging riometer at Ny Alesund (corrected geomagnetic lat. 77.3% in the polar cusp/cap region.
Quiet-day values of 64 beam directions are usually reduced every month as background levels in order
to obtain real absorption values. The secular variation of quiet-day values at 00h UT for the zenith
beam shows a good correlation with the variation of counts by neutron monitor. Neutron monitor
represents magnitude of galactic cosmic rays and shows generally an anti-correlation with the variation
of sunspot number on the solar activity. This makes a conclusion that the secular variation of quiet
ionosphere at the polar cusp/cap is determined by the variation of the D-region ionization due to galactic

cosmic rays.
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Substorm Effects on Magnetospheric VLF Hiss
Tadanori Ondoh (Space Earth Environment Laboratory)

Narrow-band VLF electric field data (0.3, 1.5, 5, 8, 16, and 20 kHz) of I1SIS-1 and -2
satellites received at Syowa station, Antarctica for substorms of AE =300 nT between
June, 1976 and January, 1982 have been analysed to study substorm effects on latitudi-
nal structure of magnetospheric VLF hiss. Telemetry latitudinal range for the ISIS
satel lites from the Syowa station is from 50° to 80°, and the mid-latitude hiss (50°-
60°) and polar (auroral) hiss (64°-78°) are normally observed along the ISIS orbits.

In substorm periods, the polar hiss region comes closer to the mid-latitude hiss
region. Especially, during strong substorms (AE =800 nT), the both regions join, and
sometimes LHR hiss appears at latitudes below 60°. We shall discuss qualitatively the
substorm effects on the latitudinal structure of the magnetospheric VLF hiss.

AaESEERMEt T1976456 A ~1982E 1A OMICREL £ I1SIS-1, 20 BEBRVLFERF— 9D
A, AEZ300 nTOMABEEICEIZVFFT—9ZHUL T, VIFEXAOBET{LANOBMABEOR
RBEFEAN 2, BHEM TIHBRAFTEEES ~80° (2555 M OO ISISHEED T L X ~UR{E
NegETHY, PEECLAER—F (#A—0F) cAZBAUTED, VLIFE AGHBRBEHEICH
STHAB IS XAY FEBTI28keVELTOBFHISDRAASE— FOVLFEL > 27 B
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CERAMASE-—FOVLFERBEDRBROBRERIEBEDND, BREICKE50°~60° ICHBEEE
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<, AEZ700 nTORVERERICK, MEANERNI KR IZ2B/00HD. TLHIABEFTOR
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Analysis of VLF transmitter signal received at geomagnetic conjugate point

Tomoya Sakai, Satoshi Ujigawa and Shin Shimakura
(Graduate School of Sci. and Tech., Chiba Univ.)

The VLF transmitter signal, which was transmitted form Khabarovsk (39°N) in Russia and received at the
conjugate point Ceduna (40°S) in Australia, has been analyzed. The observed wave at Ceduna is composed
of the wave propagating in the Earth-ionosphere waveguide and of the whistler-mode wave traveling through
the megnetospheric duct.

Dynamics of the magnetospheric plasma and propagation mechanism of the VLF wave can be probed
by estimating the ionospheric exit point of the ducted wave. The ionospheric exit point is estimated by
the direction finding techniques, such as the MUSIC method and the wave distribution function (WDF)
method. The results show the variation of the exit point and of the wave energy which are thought to be
related to the geomagnetic pulsation.

Numerical simulations of the field on the ground induced by the VLF wave emerging from the lower
ionosphere are carried out in order to interpret the direction finding results. The propagation mechanism
of the observed wave and the characteristics of the direction finding methods are mainly discussed.
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Relationship between the Pc 3 ULF waves in the magnetosheath and in the cusp region.
Yuichi Shinkai (Grad. Univ. Advanced Studies), Natsuo Sato (NIPR),
Tohru Sakurai and Yutaka Tonegawa (Tokai Univ.)

Wave characteristics (Wave modes and Poynting fluxes) of hydromagnetic ULF waves, Pe 3 (periods =
10 — 40 sec) in the magnetosheath were investigated using the magnetic field, electric field and plasmas
simultaneously measured by the scientific satellite, GEOTAIL. The results showed that Pe 3 ULF signals
in the magnetosheath had the mixed wave modes including fast, intermediate and slow magnetosonic
waves. The poynting fluxes of the Pc 3 ULF wave in the magnetosheath were found to be 100 ~ 1000
times bigger than those of the Pc 3 signals observed in the magnetosphere (10 ~ 50 nJ/m2s ), suggesting
that the transmission efficiency of Pc 3 signals across the magnetopause is the order of 1% or 0.1% only.
These observed facts suggest that most of the Pc 3 ULF wave in the magnetosheath should be bend and
propagated to the flank side. So we will investigate that how much energies of the Pe 3 ULF wave into the
cusp region and these waves characteristics using the data of the SuperDARN and the induction

magnetometer.

B LUHIBRTEANES NS Pe3 B ULF #ilhit, #5EATHICH S Bow Shock O Lt THREL ., £
NABIENICEE L TETHWDH LW EBRFENTH S, BEKENO Pe 3 KBNSV TIZ I £ TLS HFE
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630nm enhancement observed at Brazilian geomagnetic anomaly
Makita Kazuo(Takushoku Univ.) , Hisao Takahashi and Nelson J.Schuch(INPE)

From the photometer observation at INPE Southern Space Observatory in
Brazilian geomagnetic anomaly region (~20° Dip Latitude), remarkable enhancements
of 630nm line intensity were observed in the post mid-night sector. These enhancements
show the seasonal variation. In the summer hemisphere, peak enhancement seen at
03h local time and its intensity is about 400R. In the winter hemisphere, there are
double peaks, One is seen at 23h LT with 400R and another is seen at 03h LT with 150R.
These enhancements were frequently observed during geomagnetic quiet period.
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(SSO)T Z DEHEMBRZIT-> T D, BEE TOL Z AARK FICEEMET 2 X 5 7ok
RARBNBLGUIROD > TRV, FHEED H AR BROBRT — % L, —DhHh
MTRERNRKINABEBBREND Z L Bbhr o T, ThBBERREHICIARTS
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Equator-S observations of the wedge-like ion dispersions

©Y. Ebihara (NIPR), L. Eliasson (IRF, Sweden), and M. Ejiri(NIPR)

The enhanced sub-keV ion dispersion structures, so-called the wedge-like dispersions,
are found by the Viking and Equator-S satellites in the morning and dayside sector. All
these cases are understood as results of energy-dependent drift motion of ions coming
from the nightside near-Earth tail with a time-dependent distribution function in the
source region. A narrow flow channel and a temporal slow change in the distribution
function in the source region are expected by means of a single particle simulation to
account for the Viking observation. The distribution function inversely calculated from
the Equator-S observation will give us a hint to infer an essential origin of the ions
constituting the wedge-like dispersion. The low-inclination satellite, Equator-S, was

able to detect almost all the bouncing ions in the inner L-shell by a state-of-the-art

instrument.
Viking #1147 September 18, 1986
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(top) An example of the wedge-like ion dispersion observed by Viking,

and (bottom) a simulated energy spectrum of ions.
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Dynamics of Outer Radiation Belt; a Review

© Takahiro Obara (CRL), Yoshizumi Miyoshi, and Akira Morioka (Tohoku Univ.)

Dynamical behavior of the outer radiation belt will be reviewed by paying a particular attention to the large increase in
the relativistic electrons during the magnetic storm. The present review will be demonstrated by using recent GEM
(Geospace Environment Modeling) storm campaign events, which occurred in 1997 and 1998. We categorized the events
into two groups; i.e. the cases when the outer belt electrons increased tremendously, and the cases when they showed
little growth. The parameter, which controls the increase, is the magnetic activity during the storm recovery phase. We

will propose an adequate scenario for the growth and will check it theoretically by performing a model calculation.

R DEE AR B W T, RGO MeV BTAREICHNT2HHNRESINTVS., R4 Th
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Rapid Decrease of Dawnside Convection Electric Field due to Precipitation of
Substorm Injection Particles: Observation by PPB#5

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

We have analyzed an event on Jan. 1, 1993, where a sudden decrease of the convection electric field was observed
in the dawnside sub-auroral region by Polar Patrol Balloon (PPB) #5. This decrease occurred simultaneously with a
sudden increase of the auroral X-ray emission observed by PPB#5 and a sudden increase of the cosmic noise
absorption (CNA) observed at several nearby stations on the ground. Expansion phase onset of a substorm occurred
about 35 min before that observation, which was evidenced by a clear dipolarization at geosynchronous orbit in the
midnight region. It can be supposed that the energetic particles, which are responsible to the auroral X-ray emission
and CNA, should be injected in the midnight region in the course of the substorm, drift eastward toward the
dawnside, and then precipitate into the ionosphere with some pitch-angle scattering process. Magnetic variation
observed both at the balloon and ground stations did not show any significant changes in association with the
electric field decrease and X-ray/CNA increase, which suggests that the magnetospheric source region for the
electric field should have a characteristic of a constant current source. We will discuss about the coupling process
between the ionosphere and magnetosphere in the case of the sudden electric field decrease.
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Intense auroras originated in the viscous component of magnetospheric plasma convection
H. Nakai (Ibaraki High School), Y. Kamide (STEL)

Abstract. By using auroral images from Polar UVI, variations in the auroral luminosity of December 10, 1996, is
examined. A transpolar arc appeared at ~1536 UT . The pointing flux transported from the solar wind into the
magnetosphere is estimated to be nearly constant from 1550 UT to 1655 UT (€~8uW/m’ ). During this period the
auroral oval expanded equatorward particularly in the region dawnside of the TPA .  An auroral spot appeared west of
the TPA at 1655 UT, simultaneously with an increase in the H component at Kakioka. Examining energy spectgrams
from DMSP, it is inferred that this bright aurora was not generated in the “merging” cell, but in the duskside viscous cell.

It is contended that interactions between the viscous cell and the merging cell play crucial roles in the generations of
TPAs and auroral substorms.
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Solar wind-magnetosphere coupling during geomagnetic storms
Tsutomu Nagatsuma
Applied Research and Standards Division, Communications Research Laboratory

We have compared the relationship between merging electric field (Em) and PC index (PCI) using data from Wind and
PCI at Thule during 1995-1998, since previous theoretical work suggests that the efficiency of merging process will be
maximum when the magnetic field Bl(solar wind) and B2(magnetosphere) are anti-parallel and equal magnitude.
Another theoretical work suggests that polar cap potential tend to be saturated during intense Em interacting to the
magnetosphere because of coupling process between magnetosphere and ionosphere. We found that the value of the PCI
tend to be saturated when Em tend to increase over 5 mV/m with no dependence on Bysin’( 0 /2) (By:sqri(By*+Bz?);

0 :IMF clock angle). We also compared the relationship between Em and Polar cap potential using ACE and DMSP data
during two magnetic storms. We also found the similar saturation effect of polar cap potential. From the results of our

data analysis suggest that efficiency of dayside merging tend to be low during intense Em period because of

magnetosphere-ionosphere coupling.
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DMSP RO K 7 f A—#F— 2 b5 Lz @p OITHEH RO —EEZTR L, EEIC O 25 KB E
PN HMEEND Ope DLV bEBINENI ERRENTND, 2, UEDZ En b, BRBFHO
saturation DFEXRL, BEKEREES & KBS DK & X OEVIIEKT % merging process £ D H DERIELT T
272K, BHEE L ON v 7 ) S EDPRBIENTH D Z BN T,

_51_



4-6

IR ELIRE & BSRRIZ B ) AHERITEE 7 5 X~ — b DA F U #ERE

OREBMIE(= ?, KAE—2 BHEM 2 A T Y.Luil R.W. McEntire .
D. J. Williams . S. P. Christon >, &tifx *

! R R R BRSO R i RE St RIEHARIT 2 2 & — . ? Applied Physics Laboratory, Johns Hopkins University
?Focused Analysis and Research, * LM K2 K Brm 2R 05

Ion composition of the near-Earth plasma sheet in storm and quiet intervals

OM. Nosé ', S. Ohtani %, K. Takahashi %, A. T. Y. Lui 2, R. W. McEntire 2,
D. J. Williams %, S. P. Christon >, and K. Yumoto *

' Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University, > Applied Physics Laboratory, Johns Hopkins University
? Focused Analysis and Research, * Department of Earth and Planetary Sciences, Kyusyu University

We investigate the ion composition of the near-Earth plasma sheet in storm and quiet intervals, using energetic (9-210
keV) particle flux data obtained by the suprathermal ion composition spectrometer (STICS) sensor of the energetic
particle and ion composition (EPIC) instrument on the Geotail spacecraft. In 1998 four magnetic storms (minimum Dst<-
50 nT) occurred when Geotail was located in the near-Earth plasma sheet (X<-10 Rg). For each of the storms, we have
selected a corresponding quiet interval from time periods when Geotail revisited the near-Earth plasma sheet under the
condition Dst>-20 nT. The energy density of the H+, He+, and O+ ions was computed from the EPIC/STICS data for
these storm and quiet-time events. We obtained the following results: (1) The energy density is higher during storms than
during quiet times for all ion species (H+, He+, and O+); (2) the He+/H+ energy density ratio during storms is 0.01-0.02,
while that during quiet times is ~0.01; and (3) the O+/H+ energy density ratio is significantly larger during storms (0.2-
0.6) than during quiet times (0.05-0.1). To explain these results we suggested a current sheet acceleration mechanism in
which ions are energized by the dawn-to-dusk convection electric field in a mass-dependent way in the course of

interaction with the current sheet.
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Geomagnetic disturbance as probabilistic nonlinear processes

©Y. Watanabe, H. Shirai, and Y. Kamide
Solar-Terrestrial Environment Laboratory, Nagova University

The magnetosphere is a nonlinear system, in which energy from the solar wind is being
transformed into energy in the ionosphere and the inner magnetosphere. Recently, a
number of papers have reported that there are various phenomena showing the power law
dependence of their probability distributions against the magnitude of the disturbances.
This scale—free (the power law) property can be considered as a consequence for a system
being driven in a state of self-organized criticality (SOC). The SOC system evolves
naturally into a critical state with no characteristic length or time scale. In this
study, geomagnetic disturbance events are defined in terms of a threshold in the AL
time series. It is demonstrated that the probability distribution against the magnitude
(both for the time of duration and the peak value) follows a power law form with an
exponential decay. This result is consistent with a stochastic model such as the SOC.

To test whether the power law originates from processes in the magnetosphere or those
in the solar wind, long-term variations of the distributions of certain characteristics
of AL are examined. It is found that the parameters characterizing the distribution
are almost constant for the 15 years from 1978 to 1994. There are, however, obvious
seasonal variations in the parameters, implying that the distribution of geomagnetic
disturbances is determined through magnetospheric processes. Using solar wind
parameters, By, BV, BZV, and BV, probability distributions of solar wind events are
derived. The distributions have, similar to those of the AL index, power law forms with
exponential decay. The similarity between these probability distributions indicates
a possibility that the power law forms originate from solar wind processes. It is
contended that the power laws in the probability distributions of the AL events against
the duration and the peak value are produced through two different processes. The power
laws in the “duration” distributions would result from solar wind conditions. This may
be attributed to the directly driven process associated with the magnetospheric
convection. The power laws in the “peak value” distributions, on the other hand, would
be produced through intrinsic processes in magnetosphere. This result suggests (1) that
there exists a state of SOC in the magnetosphere producing the power law forms, or (2)
that the power law forms of geomagnetic disturbances do originate from the solar wind
but there must be a system in the magnetosphere controlling the slopes of the power
law distributions.
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SC triggered disturbances in the magnetosphere and plasmasphere
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 12 years since March 1989. For the present data analysis, plasma wave data of PWS
(20kHz-5.1MHz), VLF (3.16Hz-17.8kHz) and ELF (0Hz-80Hz) are used. Low energy particle data
of LEP are also used to clarify the relationship between the modification of energetic particles and
the plasma waves. Within a period from March 1989 to September 2000, 601 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 1 sec obtained at the
Kakioka Magnetic Observatory. The simultaneous plasma wave observation data of 168 SCs reveal
that plasma waves are enhanced with one-to-one correspondence to SCs in entire observation
regions of the polar region and the plasmasphere region. In the middle latitude and equatorial
regions of the plasmasphere, whistler waves, LHR waves, electrostatic helium and oxygen
cyclotron waves are generated. On the other hand, in the high latitude region, electrostatic whistler
mode waves, electromagnetic helium and oxygen ion cyclotron waves are identified to be
associated with SC disturbances. Spectra of low energy particles are observed simultaneously with
the enhancement of the SC triggered plasma wave phenomena. The ion particle fluxes are more
enhanced in upward than in downward direction to the magnetic field. Difference between onset
times of SC and plasma wave enhancement determined within 2 sec resolution reveals propagation
characters of SC triggered disturbances. The distribution of the delay time of the plasma wave
disturbances to the SCs measured at the Kakioka Magnetic Observatory showed that there are two
propagation routes of the SC triggered disturbances; one locates near the geomagnetic equator
region with a speed of 340 km/sec and the other one locates in the polar region where a disturbance
enters from the cusp region and expands from dayside to nightside with a speed of 67 km/sec.
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N-S auroral streamers and torch structures deduced from DMSP/OLS data
received at Syowa Station, Antarctica

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

Global auroral images with a spatial resolution of 2.75km have been processed and accumulated
continuously since 1997, through the telemetry receiving of OLS(Operational Linescan System)
data from the polar-orbiting DMSP satellites at Syowa Station (69.0S, 39.6E).  In spite of the poor
time resolution of OLS(10-20min/picture) compared to the recent several UV auroral imagers
(snapshot), multiple N-S auroral streamers with narrow E-W scale are identified clearly within
auroral oval during disturbed magnetospheric conditions. Torch-like structures of diffuse aurora
are also prominent around the poleward boundary especially during the main and/or recovery phase
of magnetic storms. We will present several characteristic dynamical features of these auroras with
the aid of ground-based all-sky images and other relevant data, and argue for the generation
processes responsible for these structures in the magnetosphere.

Figure 1. N-S auroral streamers and equatorward torch structures observed by DMSP F-13 close
to Syowa Station, June 9, 1997.
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Relationship between electromagnetic ion cyclotron waves and
the spatial and temporal structures of flickering aurora
OKazuyo Sakanoi, Hiroshi Fukunishi ( Department of Geophysics, Tohoku University )

Flickering aurora is a typical auroral feature seen in bright auroral arcs and surges. Recent observations and
models have suggested that electromagnetic ion cyclotron (EMIC) waves which occur below the auroral
acceleration region accelerate and modulate precipitating electron flux, resulting in flickering of auroral
intensity. However some important characteristics of flickering aurora, especially its spatial structure and motion,
are not yet covered. To investigate the dynamical processes of flickering aurora, we operated two multi-anode
fast photometer (MFPs) at Syowa station simultaneously. We analyzed MFP's data and obtained the following
results. In an event on 24 April 1998, the dynamic spectra of individual MFP channels show spectral peaks of a
typical flickering aurora with frequencies from 6 to 12 Hz. Two dimensional intensity distributions of flickering
aurora filtered at the very narrow frequency band of 3 Hz width show a plane wave-like structure. An important
finding is that these plane wave-like structures are quite different between two frequency bands, 7-9 Hz and 9-11
Hz. In the previous models and observations, the relationship between these plane wave-like structures and
flickering patches could not be interpreted. We will discuss a mechanism which can produce the observed spatial
and temporal structures of flickering aurora using the theory of EMIC waves.
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Conjugate study of auroral breakup and pulsating auroras observed at
Syowa-Iceland conjugate-pair stations: Initial results on 30 September
2000 event

Sato, N. (1), Y. Murata (2), H. Doi (3), M. Sato (4), and T. Saemundsson (5)
(1) National Institute of Polar Research, (2) Graduate University for Advanced Studies
(3) Tokai University (4) Tohoku University, (5) University of Iceland

Conjugacy and non-conjugacy of optical aurora give us useful information on the
generation and acceleration mechanism of aurora. However, there are very few
conjugate pairs of observatories in the northern and southern polar regions. Fortunately,
conjugate point of Syowa Station in Antarctica is located in Iceland, making an ideal
pair of conjugate stations in the auroral zone. Utilizing this advantage NIPR has been
carrying out the conjugate campaign at Syowa Station and three observatories in Iceland
since 1983. In my talk, some excellent examples of conjugacy and non-conjugacy of
auroral breakup and giant pulsating auroras, which were observed on 30 September in
2000 at Syowa in Antarctica and Raufarhofn in Iceland, will be presented.
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Observation of aurora spectra at Longyearbyen, Spitzbergen

S. Okano', T. Sakanoi', N. Koizumi', and T. Aso?

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

Aurora spectrograph was installed at Aurora Station at Longyearbyen in Spitzbergen
in March 2000. The aurora spectrograph is an imaging spectroscopic instrument, using a
grism as a dispersive element. It can obtain auroral spectra along a magnetic meridian
with a field of view of 180 degree on a CCD chip of 512 x 512 pixels over 450nm-760nm
spectral range with a wavelength resolution of 1.5nm. We have developed a method to
obtain absolute values of auroral emission intensity from raw image data based on the
calibration data obtained by using the absolute optical calibration facility at NIPR.

Although the OI5S57.7nm emission is predominant in auroral optical emission, its
excitation mechanism is still not clear. In order to investigate this question, comparison
between OI5S57.7nm intensity and N, first positive band intensity was made using the
data obtained with the aurora spectrograph in the winter season of 2000. The excitation
mechanism will be discussed based on the data analysis.
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Determination of the sensitivity of a multi-spectral auroral camera
onboard the INDEX satellite using aurora spectrograph observation data

OT Sakanoi, S. Okano, N. Koizumi (Tohoku University), M. Ejiri, T. Aso, M. Okada (NIPR), K. Hirahara (Rikkyo
' University)

We have been developing a multi-spectral auroral camera (MAC) onboard INDEX-1 which will be launched by an H2A rocket as a
piggyback satellite into a polar orbit in the altitude of 680 km. Auroral image data of OI 557.7 nm, OI 630 nm, and N2 1st positive band
emissions are independently obtained by three channels of MAC. 1 2-bit sampled CCD image data are compressed to 8-bit data using a
simple bit-shift method by the science handling unit onboard the satellite. Thus, we have to determine an appropriate bit-shift level for each
channel since auroral intensities are different with each emission. To estimate the bit-shift level, we make statistical analysis of aurora
spectral intensities obtained by an auroral spectrograph installed at Longyearbyen in Spitzbergen during the period from October 2000 to
January 2001.
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In-situ observation of aurora fine structure via INDEX-MAC/CRM
() FEUHERST ' . VLA | SR, [9FiE—2, SRS
VRRHAAE, 2HAER, 3 SE#K

We have been developing an instrument to observe plasma density and temperature with high time
resolution which is scheduled to onboard on INDEX satellite. Primary goal of this satellite is to observe
the fine structure of the aurora whose typical scale is thought to be from around 100m to 1km. The
instrument, CRM, is designed to measure background plasma parameter with the impedance probe as
the basic concept. In order to avoid the interference of the satellite itself, this instrument includes three
sets of sensors observing three different directions. One has a FOV at the up-stream direction, the
second observes at the direction of down-stream direction and the third one observes perpendicular to
the other two sensors. By subtracting the observed data with each other, we expect to be able to observe
the background plasma parameters without interference from the satellite itself. We will show the basic

concepts of this instrument and will discuss the difficulties in modeling the satellite environment.
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The simultaneous observation using EISCAT radar and the multi-wavelength photometer at the Tromsg

*Kazuhiro Adachi [1] Ryoichi Fujii [1] Satonori Nozawa [1] Toshiaki Yamaguchi [1] Shin-ichiro Oyama [2]
Asgeir Brekke [3] Chris M. Hall [3]
[1] Solar-Terrestrial Environment Laboratory, Nagoya University [2] Communications Research Laboratory

[3] Faculty of Science, University of Tromsg

In February 2001, we newly installed a multi-wavelengths photometer at Ramjordmoen, Tromsg, Norway. The
photometer is designed to detect auroral emissions with four wavelengths such as 427.8 nm (N2+ ING), 630 nm (OI),
670.5 nm (N2 IPG) and 844.6 nm (OI). By taking ratios of each emission, the average energy of precipitating electrons
can be derived [Ono, 1993]. However, this optical ratio technique has not as yet been sufficiently ascertained. On the
other hand, the EISCAT UHF radar enables us to derive the same parameter with electron density profiles. Our
photometer is settled for simultaneously observations with EISCAT UHF radar. The field of view of the photometer is
1.2 degrees and the photometer is directed to the field-aligned direction (Az.182.6 deg, E1.77.5 deg.). In order for
increasing the number of simultaneous observation opportunities, we plan to operate the photometer system continuously
during dark-period for at least 5 years. For this purpose, we have made the photometer system controlled automatically
by a PC with Linux. This October, we plan to update the photometer system, and also plan to install a digital camera
with a fisheye lens for obtaining information on structures of aurora. In this paper, we will describe the photometer

system and the future plan for this project.
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Micro-scale structures and dynamics of auroral arcs (2)
H. Miyaoka and S. Takeshita (NIPR)

In order to clarity the micro-scale structures and dynamics of discrete auroral arcs quantitatively, we
have carried out several campaign observations in Sondrestrom (Inv. Lat.=74.5) , Greenland and
Syowa Station (Inv. Lat.=66.0), Antarctica since 1995.  For this purpose, we have developed
narrow-FOV high sensitive auroral imagers with an extremely fine spatial resolution (~ 1 1m)

nearly equivalent to the gyro-radius of precipitating electrons around the geomagnetic zenith at
[00km altitude. It has been confirmed from these observations that the width of auroral arcs

which form into curl structures is almost very thin (~ 100m), so the generation mechanism for these
thin arcs in the ionosphere and the magnetosphere is still open question as originally indicated by
Borovsky(1993). In this paper, we present an observational summary of the micro-scale structures,
tast drift motions and fluctuations of discrete arcs.
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Figure |.  Snapshot of a thin auroral arc which builds up a curl structure(upper panel)
and its brightness profile(lower panel).
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Conjugacy of WTS observed at Syowa-Iceland conjugate-pair stations

Hiroko DOI!, Natsuo SATO? Yozo MURATA?, Mititeru Sato?, Yutaka TONEGAWA!,
Thorsteinn SAEMUNDSSON*

VU RS RSB 258 8. School of Engineering, Tokai University.
2 [ENZ MR AFZE 7. National Institute of Polar Research.
3 b K2 KB B SAHFZE R} School of Science, Tohoku University.
17 A4 A7 FK:. Science Institute University of Iceland.

Conjugate point of Syowa Station in Antarctica is located in Iceland, making an ideal
pair of conjugate stations in the auroral zone. Westward Traveling Surge (WTS) was observed
at the conjugate-pair stations about 2000UT on September 30, 2000. This isolated WTS showed very
similar forms and motion at both hemispheres, but the aurora at Syowa displaced eastward than that at

Raufarhofn in Iceland referring the magnetic field model.
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Electromagnetic fields model of aurora —a large vortex structure —
“Takashi HARADA and Satoshi TAKEUCHI (Yamanashi University)

The large vortex structure of aurora is an attractive phenomenon still remained as an unsolved one.

On the basis of the Faraday law of induction, the temporal variation of the localized field B generates the

localized electric field E.

Therefore, the both fields form the time varying fields with circular

polarization. A belt type aurora that consists of many test particles experiences the circularly polarized

fields and moves in the direction of EX B, and the vortex structure is formed as a result.
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Fig.1 Vector map of the electric fields and the bird's-eye view of the
magnetic field
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Aurora spectrograph: system evaluation

and a method to obtain absolute intensity of auroral emission

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

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

Aurora spectrograph was installed at Aurora Station at Longyearbyen in Spitzbergen
in March 2000, and observation was started immediately. The aurora spectrograph is an
imaging spectroscopic instrument, using a grism as a dispersive element. It can obtain
auroral spectra along a magnetic meridian with a field of view of 180 degree on a CCD
chip of 512 x 512 pixels over 450nm-760nm spectral range with a wavelength resolution
of 1.5nm.

Raw spectral image data obtained with the aurora spectrograph contain wavelength
dependence of transmission of optics as well as that of CCD quantum efficiency. Further,
the raw data is affected by sensitivity decrease toward the edge of the field of view
caused by the optics. In order to obtain absolute intensities of auroral emission over full
field of view, these effects have to be removed using calibration data. We have made it
possible to get absolute values of auroral intensity based on the calibration of the
instrument carried out using a calibration facility of NIPR. In addition, we have evaluated
nonlinearity of wavelength against CCD pixel column, and curvature of slit image on the
image plane. We will present how auroral absolute intensities can be obtained from the
raw data along with a detailed evaluation of performance of the instrument.
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Auroral Spectra Measured by a New Auroral Spectrometer
Using an Acousto-Optic Tunable Filter

K. Shiokawa, Y. Katoho, M. Satoh, and T. Ogawa
(Solar-Terrestrial Environment Laboratory, Nagoya University)

M. Taguchi and H. Yamagishi
(National Institute of Polar Research)

This paper reports the performance of a newly developed zenith
spectrometer that uses an acousto-optic tunable filter (AOTF). The AOTF
can scan the pass-band of the spectrometer for 450-700 nm with a
bandwidth of 2-3 nm by changing the RF driver frequency from 180 to 100
MHz. The absolute sensitivity of the spectrometer is about 0.1-1.5
counts/Rayleigh/s. The spectrometer is fully automated. Test
observations of midlatitude airglow made at the Shigaraki Observatory,
Japan, shows that the spectrometer can measure the OI (557.7 nm) airglow
line with an integration time of 7.2 s.  From an estimate of the signal-to-
noise ratio, it is concluded that the full auroral spectrum of 450-700 nm can
be obtained by the AOTF spectrometer with a time resolution of about 100 s
and a signal-to-noise ratio of 100, for an auroral emission intensity of 10 kR.
The spectrometer is set at the Syowa Station (69.0S, 39.6E) in Antarctica to
measure the auroral spectra for March-December 2000. In the
presentation, we show initial results of the observation at the Syowa Station.
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Formation of a new type of WDL in the auroral acceleration region
with up-flowing ions and three-dimensional struture of WDL

®Akira Yajima, Shinobu Machida

Dept. of Geophysics, Kyoto Univ.

A series of one-dimensional electrostatic particle simulations was carried out to study the
formation of a new type of Weak Double Layer (WDL) in the auroral particle acceleration region
including magnetospheric hot electrons, background cold ions and ionospheric hot beam ions. We
discovered the excitation of downward propagation slow ion acoustic waves, and the subsequent
formation of type 1 WDLs from the nonlinear development of the slow ion acoustic waves. We
also discovered the excitation of upward propagating fast ion acoustic waves, and the formation
of type 2 WDLs as a result of the nonlinear development of these waves. This type 2 WDL is a
newly discovered type of WDLs.

A series of one-dimensional electrostatic particle simulations was carried out to study the
formation of a new type of Weak Double Layer (WDL) in the auroral particle acceleration region.
In the system, we assumed magnetospheric hot electrons, background cold ions and ionospheric
hot beam ions. We discovered the excitation of downward propagation slow ion acoustic waves,
and the subsequent formation of type 1 WDLs from the nonlinear development of the slow ion
acoustic waves. These type 1 WDLs were categorized as ordinary WDLs able to be found in
the system where no ionospheric hot beam ions are present. However, we also discovered the
excitation of upward propagating fast ion acoustic waves, and the formation of type 2 WDLs as
a result of the nonlinear development of these waves. This is a newly discovered type of WDLs.

In the real auroral particle acceleration region, the density of ionospheric hot beam ions is
not negligible. Therefore, type 2 WDLs must also be formed and contribute toward accelerating
both electrons and ions. We further found that the type 2 WDLs can be formed in a limited
altitude range, and that there is significant interaction between the type 1 and type 2 WDLs.

Futuremore, we show the initial results of three-dimensional electrostatic simulations, and

denote three dimensional structure of WDL.
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A Numerical Simulation of the Pi2 Pulsations Associated with the Substorm
Current Wedge

S. Fuyjita (Meteorological College), M. Itonaga (Yamaguchi University), A. Yoshikawa
(Kyushu University), H. Nakata (STEL), and T. Mizuta (University of Tokyo)

The present talk deals with the transient behavior of MHD perturbations in the
inner magnetosphere induced by an impulsive localized eastward current (source current) as
a model of Pi2 pulsations in the magnetosphere. The model magnetosphere has a dipole
magnetic field, plasmasphere, ionosphere with Pedersen conductivity, and a free outer
boundary. The source current is an impulsive magnetospheric current at the onset of the
substorm current wedge, and is distributed around the equatorial plane of L = 10 with 4-
hour longitudinal extent around midnight. The numerical results exhibit a local time
variation in the Pi2 pulsation signals. The poloidal mode wave exhibits plasmasphere
virtual resonance with large amplitude around midnight, weakening towards dayside. The
toroidal mode wave is excited as a field-line resonance immediately after passing the wave
front of the poloidal mode wave in the regions where the radial gradient of Va is steep. The
toroidal mode wave has largest amplitude in the local time of the east/west edge of the
source current. The duration of this wave is about 5 min. In the middle plasmasphere
where the radial gradient of the Va is smaller, the poloidal mode wave tends to predominate
over the toroidal mode wave. These numerical results are essentially consistent with
satellite observations, namely the day-night asymmetry of Pi2 pulsations and existence of
the transient toroidal waves.

We also intend to discuss similarity between the Pi2 pulsation current system and
SC current system using numerical simulation results.
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Near real-time monitoring of the ionospheric electric field and currents using the KRM

program and the GEDAS system

H. Shirai'", Y. Kamide'". E. A. Kihn'?, B. Hausman'". M. Shinohara'"’. H. Nakata'"’,
M. Isowa'", T.K. Takada'", and Y. Watanabe'"
(1) Solar-Terrestrial Environment Laboratory. Nagoya University
(2) NOAA National Geophysical Data Center. U.S.A.
(3) Rice University. U.S.A.

In this paper. we report our recent cfforts on near real-time monitoring of the
ionospheric eleetric field and currents using the KRM program running in the system
called GEDAS (Geospace LEnvironment Data Analysis System). Near real-time ground
magnetometer data are sent to the GEDAS and are used as input into the KRM
program to calculate the ionospheric current and potential patterns. One of the goals of
this research is to develop a new method to monitor ionospheric and magnetospheric
conditions by combining the KRM. AMIE. and MSM programs. which will estimate
variations in the ionospheric parameters and magnetospheric  particle fluxes

simultaneously and also be a useful research tool.
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Development of Space Simulation /Net-Laboratory System
H. Usui, H. Matsumoto, Y. Omura,
(Radio Science Center for Space and Atmosphere, Kyoto University
Tel : 0774-38-3817, E-mail: usui@kurasc.kyoto-u.ac.ip),
M. Okada (NIPR), H. O. Ueda (NASDA), and T. Murata (Ehime Univ.)

A research project for the development of space simulation /net-laboratory system was approved by Japan Science and
Technology Corporation (JST) in the category of Research and Development for Applying Advanced Computational
Science and Technology(ACT-JST) in 2000. This research project, which continues for three years, is a collaboration
with an astrophysical simulation group led by Prof. Ryoji Matsumoto at Chiba University as well as other space
simulation groups using MHD and hybrid models. In this project, we develop a proto type of unique simulation system
which enables us to perform simulation runs by providing or selecting plasma parameters through WEB-based interface
on the internet. We are also developing a on-line database system for space simulation from which we will be able to
search and extract various information such as simulation method and program, manuals, and typical simulation results
in graphic or ascii format. This unique system will help start simulation study without much difficulty or effort, and
contribute to the promotion of simulation studies in the STP field. In this presentation, we will report the overview and
the current status of the project.
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Solar-Terrestrial data Analysis and Reference System (STARS) and

distributed database
Ken T. MURATA (Ehime University)

Due to the development of computer performance and information networks, a large
amount of data in the wide-area Earth research fields have been observed, stored and
opened. In the present paper, we propose a system with software and distributed database
for the International Solar-Terrestrial Physics project datasets. In the database, indices of
the observation data files are stored and managed as meta-databases. Data analyses are
carried out with help of software, which are constructed with object-oriented methodology.
The present system is well designed for the data those are time-dependently observed, thus
highly available for a variety of Earth research fields.
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Introduction of Polar Science Integrated Data Library System
M HES, =M R, e R
Okada, M., H. Miyaoka, and N. Sato
BB e TS @Rl #t& o % —, ISC/NIPR

Polar Science Integrated Data Library System has been introduced since this FY. The system is
intended to dedicate for observational and model ing data related to the polar science as a information
infrastructure. The major purpose of this system is to integrate large amount of data sets and to
distribute the data to the researchers outside the institute as well as internal researchers. The
system includes 12TB disk storage device server, 40TB tape library server and the data search engine.
These servers enable quick publication of observational data and exchange data with inside/outside
researchers. We briefly introduce this system and show sample integration after the system has started
this FY.
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Background Noise Diminishing Effect of Plasma Particle Simulation
using Physical Random Numbers
MHE  HE#/Okada, M.
H i AF/NIPR

Pseudo-random number has long been used as initialization method for plasma particle simulations.
This method, i.e. cold start, is very helpful in analyzing plasma normal mode, however as the system
become large as 2D and/or 3D, we require large number of super-particles to initialize. We have tested
the relateion of these large number of particles, ~1078, with the background noise level. We found that
the physical random numbers used in the particle initialization possibly diminish the background noise

level relative to the pseudo-random numbers.
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Object-oriented plasma particle simulation code

and its application to a virtual network laboratory

Ko-ji UEOKA, Ken T. MURATA (Ehime University), Hiroko O. Ueda (NASDA),
Hideyuki USUI (RASC), and Masaki OKADA (NIPR)

Due to development of super computers, especially parallel computers, and high-speed network, roles of computer
simulations are studies of space plasma, fusion plasma, process plasma and other plasma sciences. However, simulation
environments have not been kind for researchers who don’t make programs for their own simulation codes. We here
in  propose a new virtual network laboratory system for plasma simulations. This system is composed of front-end
WWW server and back-end supercomputer. With the present system, space plasma simulations become closer to
non-programming researchers, and even to general (non research) users.

The present system is designed on one of the object-oriented methodologies, named OMT. In the OMT, an object model
is separated into static mode (domain object model) and dynamic model (application model). GUI on WWW is closely

connected with the application model, and the domain object model is. thus, independent of the WWW design.
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Electromagnetic particle simulations of electrostatic solitary waves in a two-dimensional
open system

" T. Umeda, Y. Omura, H. Matsumoto, and H. Usui

(Radio Science Center for Space and Atmosphere, Kyoto University)

We present computer simulations of electrostatic solitary waves (ESW) observed
by the GEOTAIL and other recent spacecraft in the Earth's magnetosphere. The previous
electrostatic simulations in uniform periodic systems have demonstrated that ESW
correspond to BGK solitary potentials generated through nonlinear evolution of the
electron bump-on-tail instability. These simulations also showed that obliquely
propagating electrostatic modes such as whistler waves, lower hybrid waves or ion
cyclotron waves are excited through coupling with solitary potentials drifting parallel to
the ambient magnetic field. Meanwhile, the FAST spacecraft observed isolated magnetic
fields with the bipolar structures of parallel electric field. We extend the previous
simulations to electromagnetic simulations to study the electrostatic and magnetic solitary
structures and possible emission process of electromagnetic waves from the solitary
potentials.

We developed a two-dimensional half-open system taken in the x-y plane with
1024 x 64 grid points. The external (static) magnetic field is taken in the x direction. The
system has open boundaries in the x direction and periodic boundaries in the y direction.
We attach damping regions at both open boundaries of the physical (simulation) region to
absorb outgoing waves. As the initial condition, we assume that both background electrons
and ions exist uniformly in the system. Since a computer simulation starts, an electron
beam is continuously injected from the left boundary of the system into the background
homogeneous plasma. In the present simulation, we assumed a weak electron beam with
the beam-to-total electron density ratio R=6%. The injected electron beam and the major
background electrons form an unstable "bump-on-tail' velocity distribution function at the
left boundary.

As the electron beam propagates from the left to the right, a series of electrostatic
potentials are excited. These potentials have 2-D structure varying in both parallel and
perpendicular direction to the ambient magnetic field. They coalesce with adjacent
potentials and become isolated. In the top portion of the electron beam, we find one-
dimensional solitary potentials. On the other hand, in the middle portion of the electron
beam, we find two-dimensional potentials. In the open system, the coupling process of
parallel drifting solitary potentials with obliquely propagating electromagnetic modes is
localized at the generation region of potentials because the parallel group velocity of
potentials is different from that of the oblique modes. In the present simulation, we also
found that two-dimensional potentials are accompanied by isolated magnetic fields. These

isolated electrostatic and electromagnetic structures are analyzed.
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Plan for observations of the antarctic mesopause region on JARE43

Yoshinori Yamada, and Hiroshi Fukunishi
Department of Geophysics, Tohoku University, Sendai, Japan

We plan to perform observations of airglows around mesopause region with the All-sky Imager (ASI) and
Fabry-Perot Imager (FPI) at Syowa Station, Antarctica on JARE43. ASI images dynamical features of the
atmosphere with horizontal scale ~10-100 km such as small-scale gravity waves by observing Sodium airglow
intensity. Horizontal structure of atmospheric temperature is estimated with FPI from measurement of Doppler
broadening of an airglow OH Meinel (8-3) line. These observational studies are carried out in essentially
conjunction with the other simultaneous observations by such as the Na/Rayleigh lidar, MF radar, and radio
sonde at Syowa Station. Main purposes of this study are (1) to observe dynamical features of the antarctic
mesopause region, and (2) to set these dynamical features in the context of troposphere-stratosphere-
mesosphere-thermosphere (ionosphere) coupling.

1. ffZEH®
MO RS - FEB3AM (MLT - Mesosphere and Lower Thermosphere) #2313 5 kA0 /%
RIEHT 2. MLT RIS ZNL ) LB LU TFTRBAGRFEED S 04 L ERASAET2HBTH Y |
FLRNET 2ALERCFBUMENERN 2 EONFBIRICHRT 2082 KAEH 2R+, I BKTI.
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A future plan of unmanned network observation
for the upper atmosphere physics in Antarctica

© H. Yamagishi, Working Group for unmanned UAP observations in Antarctica

BAS introduced a new trend of low-power technique in unmanned UAP observations in Antarctica.
As a future program, UAP group in NIPR is planning to extend this technique to include satellite
data link and airdrop installation of the instrument in collaboration with scientists in other scientific
field who are interested in unmanned observations in Antarctica. As a first step of this program, we

propose to test 100 km grid magnetometer network in the vicinity of Syowa Station in 2003.
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ECC observation of primary electrons in the TeV region by PPB
T. Kobayashi (Aoyama Gakuin U.), T. Yamagami (ISAS), Y. Komori (Kanagawa
Prefectural College), K. Yoshida (Kanagawa U.), J. Nishimura (ISAS)

Measurements of the high energy cosmic-ray electrons above 1 TeV provide important
information on the sources of cosmic rays and on the propagation in the Galaxy. If we
have enough statistical data in TeV region by PPB, we can judge which supernova give
major contributions, such as Vela.
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Abstract of the next planned PPB (Polar Patrol Balloon) experiment
©Akira Kadokura, H. Yamagishi, N. Sato, (NIPR), PPB working group

We will introduce the abstract of our plan for the next Polar Patrol Balloon (PPB) experiment, which
will be carried out by the 44th Japanese Antarctic Research Expedition (JARE-44) at Syowa Station in
Antarctica during Dec., 2002 to Jan. 2003. The next PPB has two different kinds of scientific purposes. One
is for observation of the high-energy primary cosmic ray electrons, and the other is for observation of the
upper atmosphere physics phenomena. One large stratospheric zero-pressure balloon will be used for the
former purpose, and three (at least) smaller size balloons will be for the latter purpose. The latter three will
be launched successively in a few days as possible as weather condition permits it, and observe the spatial
and temporal evolution of various phenomena in a narrow region, especially around various boundary
regions, e.g., cusp, LLBL, PSBL, trough, and plasma pause.

Figure 1 below shows the spatial relationship between the expected trajectory of the PPB and ground-
based observations. PPBs launched at Syowa Station will move westward almost along equi-geographic
latitude line, and come back the launching site about 2 weeks later after a circumpolar trajectory.
Geomagnetically, they can traverse a wide latitudinal range from 50 deg to 80 deg, hence from plasma
sphere domain to the polar cap region. During their circumpolar trajectory, they can fly over the FOV of
many ground stations and within the FOV of SuperDARN HF-radar network. An well-organized
coordinated observation with those ground-based observations can be also expected.

= < ;f_‘_—_“_\

Syowa Station \“‘\‘

270

? PPB

(> FOV of HF radar 180

O FOV of ground station (el>20 deg) P1—P6 : American AGO
Equi-Invariant Latitude line A7 7~AS8 4 British AGO

Fig. 1. Spatial relationship between expected trajectory of PPB and ground-based observations.

_’?9 -



8-6 i< A REE LS - PRBAKHES FOS U RENHE

CMIZER, KREHER RILE—B (KERAFX), RIES4E, DiRER (EEEH).
_ TR (2 KBRHE)

Millimeter-wave measurements of upper stratospheric and mesospheric minor constituents in polar region
Hideo Ogawa, Yoshinori Yonekura, Shinichiro Asayama (Osaka Prefecture University) , Tomoo Nagahama,
Nideaki Nakane (National Institute for Environmental Studies) and Yasuo Fukui (Nagoya University)

We present a plan for continuous measurements of vertical profile of upper stratospheric and mesospheric
minor constituents including ozone and CO in polar region by using a millimeter-wave radiometer equipped
with a superconducting receiver. These measurements provide us valuable information on distributions and
time variations of the minor constituents in them, helping better understanding of the chemistry and dynamics

of the middle atmosphere.
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The project of Antarctic Syowa MST radar
K. Sato, M. Tsutsumi, T. Aso (NIPR), T. Sato (Kyoto Univ), T. Yamanouchi and M. Ejiri (NIPR)

We propose the construction of an MST (Mesosphere, Stratosphere and Troposphere) radar at Syowa Station in the
Antarctic. This radar provides three dimensional winds with fine spatial and time resolution and high accuracy, which
are essential to examine the dynamics and mixing processes in the middle atmosphere. Moreover, since the MST radar
covers the regions below and above the middle atmosphere, dynamical coupling between these regions will be

elucidated.
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A project of cometary magnetosphere observation in Antarctica for the

study of substorm mechanism

® Takao SAITO (Tohoku Univ. OB) * Natsuo SATO (NIPR)
Hiroaki MISAWA (Tohoku Univ.)

In order to study the mechanism of auroral substorms, a study of DE (disconnection event ) of
the plasma tail of comet is very important from the viewpoint of comparative magnetospheres.
A project to observe cometary magnetosphere from Antarctica is proposed.
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Experiment on Meteor Burst Communications in the Antarctic Region

Akira FUKUDA Kaiji MUKUMOTO Yasuaki YOSHIHIRO Masauji NAGASAWA

Shizuoka University

Numazu College of Technology

Abstract: We are planning two kinds of experiments on Meteor Burst Communications (MBC) between Showa Station and Zhongshan
Station (China) starting this winter. These are to study the possibility of MBC for scientific data collection in the Antarctic region. The
experiments in the first year are 1) A simple tone transmission and reception experiment to study the statistical properties of the MBC

channel in that region. 2) Preliminary data transmission experiment using commercial MBC equipments to demonstrate the feasibility
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