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National Institute of Polar Research
The 28™ Symposium on Space and Upper Atmospheric Sciences
in the Polar Regions

Date: August 3rd - 4th, 2004
Venue: Auditorium in National Institute of Polar Research, Tokyo

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

Poster session will be held on August 3rd

Tuesday, August 3rd  09:00- 18:05

[Opening sessions])
09:00 - 09:05
Chair: Sato, Natsuo (NIPR)

Opening Ejiri, Masaki (NIPR)

[1. Aurora I: Fine-scale structure]

09:05 - 09:50
Chair: Fuijii, Ryoichi (Nagoya U)

9:05 1-1

Okada, Keigo (Nagoya U), H. Miyaoka (NIPR), Y. Ogawa (Nagoya U), B. Maarten (Tromse U), K. Adachi,
S. Nozawa, R. Fujii (Nagoya U)

Electrodynamic characteristics of small-scale auroras

9:20 1-2
Miyaoka, Hiroshi (NIPR)
Micro-scale structures and dynamics of aurora

9:35 1-3
Tsutsumi, Masaki, A. S. Yukimatu (NIPR), D. Holdsworth (Atmospheric Radar Systems)
Fine range resolution observations using SuperDARN radars

[2. Aurora Ii: High latitude aurora]

09:50 - 10:35
Chair: Fujii, Ryoichi (Nagoya U)

9:50 2-1

H. Yang, Dehong Huang, H. Hu (Polar Research Institute of China), Z. Hu (Wuhan U), R. Liu, Z. Chen (Polar
Research Institute of China), M. Taguchi, N. Sato (NIPR), A. Brekke (U Tromsg), K. Oksavik (U Oslo), R.
Fujii, S. Nozawa, Y. Ogawa (Nagoya U)

Establishment and initial results of auroral observation with a 3-wavelength monochromatic aurora imaging
system at Ny-Alesund, Svalbard

10:05 2-2

Ebihara, Yusuke, M. Ejiri, M. Taguchi, M. Tsutsumi (NIPR), Y. Saito (JAXA/ISAS)
Auroral observations at the South Pole station

— xiii —



10:20 2-3
Miyaoka, Hiroshi (NIPR), K. Nakano (Shizuoka U), N. Sato (NIPR)
Dynamics of dayside cusp aurora — All-sky camera observation at Dome-Fuji camp —

HE Teabreak 10:35-10:45 HE

[3. Aurora llI: Auroral substorm]

10:45-12:15
Chair: leda, Akimasa (Nagoya U)

10:45 31
Kadokura, Akira (NIPR)
Auroral observation at Syowa Station in JARE-44

11:00 3-2
Sato, Natsuo, A. Kadokura, Y. Ebihara (NIRP), K. Nakano (Shizuoka U), H. Deguchi (Kyushu U), E. Inui
(Yamagata U), T. Saemundsson (U Iceland)

Excellent conjugate auroral breakup event obtained by the Syowa-Iceland conjugate observatories on 26
September 2003

11:15 3-3

Fujii, Ryoichi (Nagoya U), Y. Tanaka (Murata Seisaskusho), Y. Ogawa, S. Nozawa (Nagoya U)
The location of the initial brightening of auroral substorm in the auroral oval (Part I1)

11:30 3-4

leda, Akimasa (Nagoya U), D. H. Fairfield (NASA/GSFC), K. Liou (JHU/APL), T. Nagai (TITECH), S. Machida
(Kyoto U), T. Mukai (JAXA), Y. Saito (JAXA)
Association between auroral breakup latitudes and the total pressure in the magnetotail

11:45 3-5
Nagai, Tsugunobu (Tokyo Institute of Technology)
Aurora and plasma flows in the magnetotail

12:00 3-6
Shirai, Hisato (INCT), T. Mukai (JAXA/ISAS), T. Hori (JHU/APL)
Mapping of auroral regions to the magnetosphere: comparison of the tail (>10 RE) plasma sheet

EE Lunch 12:15-13:10 HE

[4. PPB and cosmic ray 1]
13:10-13:55
Chair: Kadokura, Akira (NIPR)

13:10 4-1

Namiki, Michiyoshi, Y. Matsuzaka, Y. Saito, I. lijima, T. Kawasaki, S. Ohta, N. lzutsu, T. Yamagami (ISAS),
A. Kadokura, Y. Ebihara, K. Sato, H. Yamagishi, N. Sato, M. Ejiri (NIPR)
Balloon experiments at Syowa Station in 2003~2004

13:25 4-2

Kitamura, Hisashi (NIRS), S. Torii, T. Tamura (Kanagawa U), T. Yamagami (JAXA/ISAS), H. Yamagishi,
A. Kadokura (NIPR), for the PPB-BETS Collaboration
High energy electron observation by Polar Patrol Balloon flight in Antarctica
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13:40 4-3

Sakurai, Hirohisa, S. Kikuchi, E. Inui, S. Gunji, F. Tokanai (Yamagata U), N. Sato (NIPR), T. Saemundsson
(Iceland U)

Comparison between daily variations of Be-7 concentration in air at ground level in Japan and Iceland

[Poster session]
13:55 - 15:25

[P1. Thermosphere and mesospehre 1]

P1-1
Fujiwara, Hitoshi (Tohoku U), S. Maeda (Kyoto Women's U), S. Nozawa (Nagoya U)
Energy budget in the polar mesosphere and lower thermosphere (MLT) region

P1-2

Yamamoto, Katsura, H. Fukunishi (Tohoku U), M. Sato (RIKEN), Y. Takahashi (Tohoku U)

Morphology of sprites and characteristics of positive cloud-to-ground discharges over the U.S.High Plains in
summer

P1-3
Yamada, Yoshinori, H. Fukunishi (Tohoku U)
Quasi-monochromatic wave patterns in the sodium nightglow over Syowa Station in the Antarctic

P1-4

Kawahara, Takuya D. (Shinshu U), M. Tsutsumi (NIPR), A. Nomura (Shinshu U)

Antarctic stratospheric sudden warming event in 2002 and the mesospheric temperature variation observed
by a sodium lidar

P1-5

Henna, Takeshi, H. Fukunishi, H. Fujiwara (Tohoku U), T. Kikuchi (NICT), K. Hosokawa (UEC), R. Kataoka
(NICT)

Statistical analysis of the ground back-scatter echo using SuperDARN HF radar

[P2. Aurora IV]

P2-1

Matsuoka, Daisuke, K. T. Murata (Ehime U), M. Okada (NIPR), T. Sugiyama (Earth Simulator Center), H. Usui,
Y. Omura, H. Matsumoto (Kyoto U)

3D hybrid simulation of magnetotail reconnection and 3-D visualization

P2-2

Fujimori, Tohru, M. Nose, K. Keika (Kyoto U), W. McEntire (JHU/APL), S. P. Christon (Focused Analysis and
Research)

Charge states of O and He ions injected at substorm onset and injection region; Geotail/EPIC observation

P2-3
Shirai, Hisato (INCT), T. Mukai (JAXA/ISAS)
Mapping of auroral regions to the magnetosphere: Comparison of the near-earth (<10 RE) plasma sheet

P2-4
Kumamoto, Atsushi, T. Ono, M. lizima (Tohoku U)
Applicability of AKR index

[P3. PPB and cosmic ray Il}
P3-1
Kadokura, Akira, Y. Otsuka (Nagoya U), T. Chachin (DX antenna Co.), H. Yamagishi (NIPR), T. Yamagami

(ISAS), JARE-44 PPB group
TEC observation in the PPB experiment in JARE-44
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P3-2

Miyake, Taketoshi, A. Chino (Toyama Pref. U), H. Yamagishi (NIPR), T. Okada, K. Ishizaka (Toyama Pref. U),
T. Yamagami (ISAS/JAXA), NIPR PPB group, ISAS/JAXA balloon group

Study of ELF/VLF band electromagnetic waves in the Antarctica observed by Polar Patrol Balloons

P3-3
Nishio, Yasuho, F. Tohyama (Tokai U), H. Yamagishi, N. Sato, A. Kadokura (NIPR), T. Yamagami, M. Namiki,
Y. Saito (ISAS/JAXA)

Analysis of magnetometer data by Polar Patrol Balloon (PPB) observation

P3-4

lijima, Issei, N. lzutsu, T. Kawasaki, Y. Matsuzaka, M. Namiki, S. Ohta, Y. Saito, M. Toriumi, T. Yamagami
(ISAS), H. Yamagishi, M. Ejiri, N. Sato, Y. Ebihara, A. Kadokura (NIPR), H. Murakami (Rikkyo U),

S. Uchiyama, Y. Konno (Clear Pulse Ltd.)

Performance of the revised house-keeping system for the polar patrol balloons

[P4. Precipitating ions and upflowing ions at high latitudes]

P4-1
Asai, Keiko T. (NICT), K. Maezawa, T. Mukai, H. Hayakawa (JAXA/ISAS)
Location of cusp lon precipitation related with IMF By and Bz: Akebono observations

P4-2

Miyake, Wataru (NICT), M. Bouhram (MPIP)
Altitude variation of ion conics around the cusp region

P4-3
Tsubone, Katsuya, T. Sakanoi, S. Okano (Tohoku U), Y. Ogawa, S. Nozawa (Nagoya U), T. Aso (NIPR)
Simultaneous measurement between auroral spectral emission and ion upflow obtained by ASG and ESR

P4-4

Ogawa, Yasunobu (Nagoya U), K. Oksavik (JHU/APL) and the SERSIO science team
EISCAT observations during the SERSIO experiment

P4-5
Sakurai, Akihiro, R. Fuijii, Y. Ogawa, S. Nozawa (Nagoya U)
Solar-cycle variation of ion upflow in the polar ionosphere using EISCAT UHF radar

[P5. Magnetic storms Ii]

P5-1

T. Seki (JAXA/ISAS), Morioka, Akira (Tohoku U), Y. S. Miyoshi (Nagoya U), F. Tsuchiya, H. Misawa,
H. Sakanoi (Tohoku U)

AKR disappearance and magnetospheric dynamics during magnetic storms

P5-2
Souma, Kei, M. Nose, K. Keika (Kyoto U), R. W. McEntire (JHU/APL)
Statistical study of dayside magnetopause motion at SCs: Geotail/EPIC and GOES observations

P5-3

Ebihara, Yusuke (NIPR), M.-C. Fok (NASA GSFC), R. A. Wolf (Rice U), M. F. Thomsen (LANL), T. E. Moore
(NASA GSFC)

Nonlinear impact of plasma sheet density on storm-time ring current

P5-4
Ebihara, Yusuke (NIPR), M.-C. Fok (NASA GSFC)

Global storm-time morphology of ring current proton flux: Post-midnight enhancements and their possible
mechanisms
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P5-5

Keika, Kunihiro, M. Nose (Kyoto U), P. C. Brandt, S. Ohtani, K. Takahashi, D. G. Mitchell (JHU/APL)
Contribution of charge exchange process to the storm recovery: Quantitative estimate using IMAGE/HENA
data

P5-6

Shinbori, Atsuki, T. Ono, M. lizima, A. Kumamoto (Tohoku U), H. Oya (Fukui U Technology)

Intense convection electric field observed in the inner magnetosphere and plasmasphere during a major
magnetic storm

P5-7
Nishino, Masanori, M. Sato (Nagoya U), J. A. Holtet (Oslo U)
Twilight effect of PCA during the huge solar proton event

P5-8

Makita, Kazuo (Takushoku U), M. Nishino (Nagoya U), M. Hoshino (Takushoku U), M. Sato, Y. Kato (Nagoya
U), N. J. Schuch (INPE), A. Foppiano (Concepcion U), R. Monreal (Magalhanas U)

Network observations of imaging riometer in geomagnetic anomaly region

[P6. Advanced measurement and sophisticated technology I1]

P6-1

Okada, Masaki, M. Ejiri (NIPR), H. Usui, Y. Omura (Kyoto U), T. Murata (Ehime U), Geospace environment
simulator project team

Study of compound plasma simulation by numerical space plasma chamber

P6-2
Yamamoto, Kazunori, K. T. Murata (Ehime U), S. Fujita (Meteorological College), D. Matsuoka (Ehime U)
Virtual Earth Magnetosphere System

P6-3
Matsuura, Hiroki, Ken T. Murata, K. Yamamoto (Ehime U), STARS Team
Areport on STARS (Solar-Terrestrial data Analysis and Reference System) development

P6-4

Nagasawa, Masashi (Numazu Col. of Tech.), A. Fukuda, K. Mukumoto, Y. Yoshihiro. K. Nakano, S. Ohichi
(Shizuoka U), H. Yamagishi, N. Sato. A. Kadokura (NIPR), Huigen Yang (Polar Res. Inst. of China), M. Yao, S.
Zhang, G. He, L. Jin (Xidian U)

Properties of MBC channel between Syowa and Zhongshan stations

P6-5

Mukumoto, Kaiji, A. Fukuda (Shizuoka U), M. Nagasawa (Numazu Col. of Tech.), Ya. Yoshihiro, K. Nakano, S.
Ohichi (Shizuoka U), H. Yamagishi, N. Sato, A. Kadokura (NIPR), H. Yang (Polar Res. Inst. of China), M.Yao,
S. Zhang, G. He, L. Jin (Xidian U)

Report on MBC data transmission experiments during JARE 43rd-45th expedition

[5. Thermosphere and mesosphere 1]

15:25 - 18:05
Chair: Murayama, Yasuhiro (NICT)
Fujiwara, Hitoshi (Tohoku U)
15:25 5-1
Hayakawa, Masashi (UEC)
Condition of thunderstorms leading to sprites in winter in the Hokuriku area

15:40 5-2

Hosokawa, Keisuke (UEC), T. Ogawa (Nagoya U), N. Arnold, M. Lester (U Leicester), A. S. Yukimatu, N. Sato
(NIPR)
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Statistical analysis of backscatters from first range gates with SENSU Syowa East and CUTLASS Iceland
East - an attempt to estimate interhemispheric asymmetry in PMSE activities -

15:55 5-3

Ogawa, Tadahiko, N. F. Arnold (U Leicester), N. Nishitani (Nagoya U)
Polar mesosphere HF radar echoes during a solar proton event

16:10 5-4

Iwahashi, Hiroyuki, S. Nozawa (Nagoya U), Y. Murayama (NICT), M. Tsutsumi (NIPR), Y. Ogawa, R. Fujii
(Nagoya U)

Research on ai16-hour oscillation in the polar mesosphere - A possible wave-wave interaction between
Q2DW and semidiurnal tide -

16:25 5-5
Aso, Takehiko, M. Tsutsumi (NIPR), Chris M. Hall (U Tromsg)
NIPR/Norway Tromse meteor radar (NTMR) - a new observing platform in Tromse -

16:40 5-6
Tsuda.Takuo, S. Nozawa, H. Iwahashi (Nagoya U), T. Aso, M. Tsutsumi (NIPR), Y. Ogawa, R. Fujii (Nagoya U)
Study of the lower thermospheric wind derived from ESR data

BE Teabreak 16:55-17:05 HHE

17:05 5-7

Nozawa, Satonori (Nagoya U), S. Maeda (Kyoto Women's U), T. Aso (NIPR), H. lwahashi, Y. Ogawa, R. Fujii
(Nagoya U)

Polar lower thermospheric wind dynamics based on EISCAT 8-day wind data obtained in November 2003

17:20 5-8
Miyoshi, Yasunobu (Kyushu U), H. Fujiwara (Tohoku U)
Variations of the semidiurnal tide in the MLT region simulated by a GCM

17:35 59

Murayama, Yasuhiro (NICT/NIPR), K. Sakanoi (NICT), S. Oyama (U Alaska), T. Hirooka, S. Miyahara
(Kyushu U), Y. Kawatani, M. Takahashi (CCSR, U Tokyo), A. Dowdy, R. A. Vincent (U Adelaide), K. Sato
(NIPR), W. Singer (IAP, Germany), D. Riggin (CoRA, USA)

Latitudinal variation of summer middle atmosphere jet at northern high-latitudes

17:50 5-10
Ishii, Mamoru, T. Maruyama, Y. Murayama, M. Kubota (NICT)
Long-term climate change effect in MTI region

EE Banquet 18:05-20:00 HHE
(At Auditorium Lobby in NIPR)

Wednesday, August 4th  09:00 - 17:05

[6. Magnetic storms 1]
09:00 - 10:15
Chair: Obara, Takahiro (NICT/JAXA)
Nagai, Tsugunobu (Tokyo Institute of Technology)
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9:00 6-1

Ogawa, Tomoya, M. Den (NICT), T. Tanaka (Kyushu U), K. Yamashita (U Yamanashi)
High-resolution simulation of propagation of Interplanetary shock wave

9:15 6-2

Kataoka, Ryuho, K. Marubashi, S. Watari, T. Kikuchi (NICT)

Geomagnetic storm phases depending on microstructures of fast ejecta

9:30 6-3

Nakao, Akira, S. Taguchi, K. Hosokawa, A. Yamazaki (UEC), M. R. Collier, T. E. Moore (NASA/GSFC)

Solar wind control of the intensity of the emission observed by IMAGE/LENA in the direction of the high-
latitude sheath during southward IMF

9:45 6-4
Sakurai, Tohry, Y. Tonegawa (Tokai U)
Strong enhancements of ULF wave activities during the super storm on October 29-31, 2003

10:00 6-5
Shickawa, Kazuo, T. Ogawa, Y. Kamide (Nagoya U)
Low-latitude auroras observed in Japan during the solar maximum period of 1999-2003

BB Teabreak 10:15-10:30 HH

10:30 6-6
Mei-Ching Fok (NASA GSFC), Y. Ebihara (NIPR), T. E. Moore (NASA GSFC)
Geospace storm processes coupling the ring current, radiation belt and plasmasphere

11:00 6-7

Ebihara, Yusuke (NIPR), M.-C. Fok (NASA GSFC), R. A. Wolf (Rice U), T. J. Immel (U California Berkeley),
T. E. Moore (NASA GSFC)

Influence of ionosphere conductivity on ring current development

11:15 6-8
Kikuchi, Takashi (NICT), K. Hashimoto (Kibi International U), K. Nozaki , M. Shinohara (NICT)
Penetration of the convection electric field to the low latitude ionosphere during a geomagnetic storm

11:30 6-9
Obara, Takahiro (NICT/JAXA)
Role of plasma waves for the radiation belt variation

11:45 6-10
Saka, Osuke (Kurume National College of Technology)
Field-aligned plasma flow associated with slow mode waves

BE Lunch 12:00-13:00 HE

[7. lonosphreic disturbance and field-aligned current]

13:00- 14:45
Chair: Fujii Ryoichi (Nagoya U)

13:00 7-1

Kadokura, Akira, H. Yamagishi (NIPR), K. Nakano (Shizuoka U), M. Rose (BAS)
Unmanned magnetometer observation in JARE-44 - preliminary result
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13:15 7-2

Sato. Natsuo, A. Kadokura (NIPR), T. Saemundsson (Iceland U), Y. Shinkai (Grad. U Advanced Studies),
K. Nakano (Shizuoka U), A. S. Yukimatu (NIPR), T. Ogawa, R. Fujii (Nagoya U), S. Milan, M. Lester

(U Leicester), H. Hu (Polar Research Institute of China)

Conjugate ionospheric disturbances affected by the 23 November 2003 solar eclipse

13:30 7-3

Maeda, Sawako (Kyoto Women's U), S. Nozawa, Y. Ogawa (Nagoya U), A. Brekke (U Tromsg), S. Oyama (U
Alaska)

Relationship between F-region ion temperature distribution and plasma convection pattern

13:45 7-4

Nishitani, Nozomu, T. Ogawa, T. Tsugawa, Y. Otsuka (Nagoya U), W. A. Bristow (U Alaska), A. Saito (Kyoto U),
T. Kikuchi (NICT), N. Sato (NIPR)
Observation of large-scale TIDs by SuperDARN and GEONET

14:00 7-5
Yuan, Zhigang, R. Fujii, S. Nozawa, Y. Ogawa (Nagoya U)
Polar ionospheric disturbances observed by ESR during magnetospheric substorms of 25 September 1998

14:15 7-6
Nakano, Shin'ya, T. lyemori (Kyoto U)

Estimation of global distribution of large-scale field-aligned currents from ground-based magnetic data at
mid-latitude and polar-cap observatories

14:30 7-7
Hasunuma, Tomoyuki, H. Fukunishi, Y. Takahashi (Tohoku U), T. Nagatsuma, R. Kataoka (NICT)
Statistical study of small-scale field-aligned currents

EE Teabreak 14:45-15:00 HN

[8. Advanced measurement and sophisticated technology 1]

15:00 - 17:00
Chair: Miyaoka, Hiroshi (NIPR)
Okada, Masaki (NIPR)

15:00 8-1

Miyoshi, Yoshizumi, K. Shiockawa, K. Seki, A. leda (Nagoya U), T. Ono, M. lizima (Tohoku U), T. Nagatsuma,
T. Obara (NICT) T. Takashima, K. Asamura, Y. Kasaba, A. Matsuoka, Y. Saito, H. Saito (JAXA/ISAS),

M. Hirahara (Rikkyo U), Y. Tonegawa, F. Toyama, M. Tanaka (Tokai U), M. Nose (Kyoto U), Y. Kasahara
(Kanazawa U), K. Yumoto, H. Kawano, A. Yoshikawa (Kyushu U), Y. Ebihara, A. S. Yukimatu (NIPR),

the Inner Magnetosphere Subgroup in the SGEPSS

A satellite mission to investigate the geospace

15:15 8-2
Taguchi, Makoto (NIPR), K. Yoshida, H. Nakanishi, Y. Takahashi, T. Sakanoi (Tohoku U)
Development of a balloon-borne telescope for remote sensing of planets

15:30 8-3

K. Sato, M. Tsutsumi, T. Aso (NIPR), T. Sato (Kyoto U), T. Yamanouchi, Ejiri, Masaki (NIPR)
Current status of program of the Antarctic Syowa MST/IS radar

15:45 8-4
Yukimatu, Akira S., M. Tsutsumi, N. Sato (NIPR), M. Lester (U Leicester)

New implementation of Stereo radar system and digital receivers in the SENSU Syowa SuperDARN HF
radars
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16:00 8-5

Nishitani, Nozomu, T. Ogawa, K. Shiokawa, Y. Otsuka (Nagoya U.), T. Kikuchi (NICT), N. Sato, A. S. Yukimatu
(NIPR), A. Saito (Kyoto U), K. Hosokawa (UEC) and others

Plans for Hokkaido HF radar

16:15 8-6

Kurihara, Junichi, T. Abe, K.-l. Oyama (JAXA/ISAS)

DELTA campaign: Sounding rocket experiment to study the Dynamics and Energetics of the Lower
Thermosphere in Aurora

16:30 8-7

Usui, Hideyuki (Kyoto U), M. Okada (NIPR), Y. Omura (Kyoto U), O. Ogino (Nagoya U), T. Sugiyama (The
Earth Simulator Center), N. Terada (Nagoya U), Geospace environment simulator project team
Development of geospace environment simulator and the application to the analysis of spacecraft
environment

16:45 8-8

Murata, Ken T. (Ehime U), STARS team
A new paradigm for research of solar-terrestrial physics

[Closing]
17:00 - 17:05

Closing remarks Sato, Natsuo (NIPR)
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A= 11 T ORI KE DHFSE
MBS (4K STEL) ®Z (NIPR) /MI#E{E (4K STEL) Blixt Maarten (b A Y K)
RSFifE (4K STEL) BHSERE (4K STEL) AR — (4K STEL)
Electrodynamic characteristics of small-scale auroras
Keigo Okada (STEL, Nagoya Univ), Hiroshi Miyaoka (NIPR), Yasunobu Ogawa (STEL, Nagoya Univ),
Blixt Maarteen (Tromsoe Univ), Kazuhiro Adachi (STEL, Nagoya Univ), Satonori Nozawa (STEL,

Nagoya Univ), Ryoihi Fujii (STEL, Nagoya Univ)

We have conducted simultancous EISCAT-optical observations in March 1-5, 2003 in order to investigate
electrodynamic characteristics of small-scale auroras. In this campaign, we run a special program of the
EISCAT Tromsoe UHF radar viewing at the local magnetic field aligned direction.  Also, we operated a
high resolution TV camera, and two digital cameras at Tromsg (Geographic latitude: 69.6 deg North). To
investigate electrodynamic characteristics of fine structures of auroras, we have used high time resolution

(1.33 sec or 4 sec) EISCAT data.
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Micro-scale structures and dynamics of aurora

Hiroshi Miyaoka
(National Institute of Polar Research)

Micro-scale structures and dynamics of aurora are expected to contain rich and essential information
relevant to the generation mechanism of auroral particles in the coupling region of the topside polar
ionosphere and the magnetosphere. Based on this perspective, we have made quantitative and
comprehensive analyses on the characteristics of the micro-scale structures and dynamics of aurora
which have been collected through our past campaign-based observations in Sondrestrom (Inv.
Lat.=74.2), Greenland and Syowa Station (Inv. Lat.=66.0), Antarctica using a narrow-FOV auroral
imager looking at the local magnetic zenith with an extremely fine spatial resolution (~11m).

It has been confirmed that the thickness of elementary auroral arcs which evolve into curl structures
is very thin (~100m) in dominant cases, so the generation mechanism for these thin arcs in the
ionosphere seems still open question as originally pointed out by Borovsky(1993). In this paper,
we present an observational summary of the micro-scale structures, fast drift motions and
fluctuations of discrete arcs including flickering auroras during an auroral breakup.

Narrow-FOV Keogram
1895-12-22 075930 -075940UT - L

Horizontal

Vertical

75630 10sec D75840

Figure 1. Snapshot of a thin auroral arc making up a curl structure(left panel, every 1 sec)
and its keograms on horizontal axis(upper right) and vertical axis(lower right). FOV of each
snapshot is 4.0x2.7°(7.5kmx5.0km at 105km). Clear 3Hz modulations are found in both
keograms, presumably caused by high speed shear flows on both sides of a curl street.
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V[E N MR FZE T, Atmospheric Radar Systems

Fine range resolution observations using SuperDARN radars
M. Tsutsumi', A. S. Yukimatu' and D. Holdsworth”
'National Institute of Polar Research

*Atmospheric Radar Systems, Australia

The range resolution of SuperDARN observations is 15, 30 or 45 km and thought to be significantly coarse compared to
the spatial scales of echo scattering regions. By utilizing the frequency agility of SuperDARN, we propose an application
of FDI (Frequency Domain Interferometer) technique to SuperDARN observations in order to study fine spatial

structures of polar E and F region plasma.
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Establishment and Initial Results of Auroral Observation with a
3-wavelength monochromatic aurora imaging system at
Ny-Alesund, Svalbard

H. Yang', D. Huang', H. Hu', Z. Hu?, R. Liu', Z. Chen', M. Taguchi’, N. Sato’

A. Brekke®, K. Oksavik’, R. Fujii(‘, S. Nozawaf‘, Y. Ogawa6

1. Polar Research Institute of China, China

2. Wuhan University, China

3. National Institute of Polar Research, Japan

4. University of Tromse, Norway

5. University of Oslo, Norway

6. Solar-Terrestrial Environment Lab., Nagoya University, Japan

Abstract:

3 all-sky CCD imagers were successfully assembled with Nikon ASI-2 optics,
Hamamatsu CCD cameras, and Andover interference filters. Nikon ASI-2 is all-sky
optics with a moderate sensitivity which is higher than that of Nikon ASC but lower
than that of Nikon ASI. The other performances of ASI-2 such as spatial resolution,
field-of-view, and sensitivity flatness are equivalent to those of ASC and ASI. ASI-2 is
manufactured at very low costs by using commercial camera lenses. CCD camera
selected is Hamamatsu C4880-21-24A which is an air-cooled camera with 14 bit A/D
converter. Interference filters used are targeted on auroral emissions of 427.8 nm, 557.7
nm and 630 nm. The 3 all-sky CCD imagers were calibrated at the optical laboratory in
NIPR in 2003 October.

China has established a permanent Arctic station at Ny-Alesund, Svalbard, which is
located under the projection of cusp in day time and is close to the geomagnetic
conjugate point of Zhongshan station in Antarctica. The 3 identical all-sky CCD
imagers with different filters were set up at the Chinese Arctic Station in 2003
December. They formed a 3-wavelength monochromatic aurora imaging system for
simultaneous multi-wavelength auroral observation. The highest time resolution of this
system is 6 seconds (3 seconds for exposure and 3 seconds for data read out), which is
high enough to resolve Pc3 auroral pulsations in auroras. This system provides a new
means to complement the existing auroral observations in Svalbard and forms a
conjugate aurora observation scheme with the Zhongshan auroral observation.

The first wintering observation with the 3-wavelength monochromatic aurora imaging
system was carried out during 10 December 2003 to 10 March 2004 and more than 900
hours of multiple wavelength all-sky imaging data of aurora were obtained. By
coordinating the 3-wavelength monochromatic aurora imaging system and EISCAT
Svalbard Radar at Longyearbyen, 40 hours of campaign observation on cusp and
postnoon auroras were carried out during 5 Dec., 2003 ~ 29 Jan., 2004. Initial analysis
results of the routine and ESR campaign observation with the 3-wavelength
monochromatic aurora imaging system during the winter will be presented.
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Auroral observations at the South Pole station
Yusuke Ebihara”, Masaki Ejiri, Makoto Taguchi and Masaki Tsutsumi
(NIPR, Tokyo, Japan)

Yoshifumi Saito
(JAXA/ISAS, Sagamihara, Japan)

Telescience has been employed as a means of commanding remotely the all-sky imager
at the Amundsen-Scott South Pole station to conduct optical auroral studies as well as
mesosphere-thermosphere studies since 1997. A unique geographic (-90.0°) and
geomagnetic (-74.3° in CGLAT) location of the South Pole provides us an excellent
opportunity to continuously measure the dayside/nightside high latitude aurora, and
airglow associated with gravity waves and tidal oscillations. In 2003 and 2004, five
narrow bandpass interference filters for wavelengths of 427.8 nm [N, 1NG(0,1)], 486.1
nm [HPB], 557.7 nm [OI], 630.0 nm [OI], and 579.0 nm [Nal] have been equipped, and
high resolution data from the all-sky imager has been automatically transferred to
National Institute of Polar Research, Tokyo by way of Tracking and Data Relay
Satellites (TDRS). All the data is open to public at the web

http://polaris.isc.nipr.ac.jp/~asi-dp/ in near-realtime.

The following two scientific subjects are in particular focused on. (1) Successive
poleward moving auroral forms were observed in the closed field line region at dawn in
conjunction with the Geotail satellite. Quasi-periodic oscillations in bulk motion of
plasma and electric fields were observed by Geotail near the equatorial plane in
association with the successive auroral forms. The auroral forms are probably attributed
to bulk motion of the plasma vortices propagating tailward near the dawnside flank. (2)
Midday proton auroras have been clearly captured. Localized spots detached from
electron auroras are found to appear and disappear regardless of the electron auroras.
Detailed analysis will be presented.
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Dynamics of dayside cusp aurora
— All-sky camera observation at Dome-Fuji camp —

H. Miyaoka(NIPR), K. Nakano(Shizuoka Univ.) and N. Sato(NIPR)

Bright red cusp aurora was observed with an all-sky color digital camera and an all-sky TV
camera overhead at Dome Fuji Camp(77.3S, 39.7E), Antarctica on May 29, 2003, soon afer the
arrival of solar wind disturbance caused by a coronal mass ejection. The dayside magnetopause
during this event was compressed inward beyond the geosynchronous orbit(6.6Re) judging from
the GOES satellite data. We will present and discuss on the dynamic feature of dayside cusp
aurora during a magnetic storm based on the full-color auroral images recorded at Dome Fuji and
the conjunct FAST/DMSP satellite particle data.
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In JARE-44, optical auroral observation was carried out, in total, at 128 nights at Syowa Station from
February to October in 2003 (Table 1), using six different instruments (Table 2). The tilting photometer
(TPM) was newly installed and the multi-color photometer (MCP) was re-installed for a specific purpose
of investigating the spatial and temporal relationship between electron and proton auroral emissions. Both
the TPM and MCP data were recorded together with the SPM (Scanning Photometer) data with a
sampling rate of 20-80 Hz (Fig. 1 and Table 3). In our presentation, we will talk about a summary of
auroral observation at Syowa Station in JARE-44, about the performance, espcially, of the TPM, and
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Auroral observation at Syowa Station in JARE-44

show several interesting events.

A. Kadokura (NIPR)

Table 1. Date of auroral observation at Syowa Station in JARE-44 in 2003

| [1]2|3[a|5|6|7]8]|9 10[11]12|13)14]15]16]17]18[19]20 21]2_2_;3 24|25 |26|27|28[29 30|31 |TD
Feb | oo 900 5
Mar| @ @ @ LK J @ o 0 e o @ @ ® =] LI 2K 3K J 18
rn| @loeee (ele eleo e | elelel o e |15
My @@|0 O @O @ 5 . |eleee|® ' ® 13
Jun| @ oo @ | | oo ee @ e o ele 13
Jul| @ | ® @@ ® o 0 o LI 3K 3K [ 2K 3K 3K J ® 17
Aue o (e o ® olee o000 ojeeoee | o0
Sep L 2K 3K ] ® ® o e ® [ ) -] ® © o000 o o0 o e 20
ot @ @ | oo (e/ele|e - 8
s | ] [ 128
Table 2. Nights of auroral observation by each instrument
Instrument ASC SPM ATV ASI FPI TPM | MCP ]
nights 0 100 123 117 96 92 91 |
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Fig. 1. TPM, MCP data recording system
TPM
Table 3. Channel assignment of the data recorder NR-2000
Chl | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
TPM | TPM | TPM | TPM | MCP | MCP | MCP | MCP | MCP | sPM fg,x fg,ﬂ ﬁgﬁ ?F.lﬂ g;’é‘g gﬂg
HV | Tilt | Lo | Hi | 4825 | 4855 | 6303 | 6705 | 8446 | Scan oo i
x1 x1 x10 x10 x10 x10
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Excellent conjugate auroral breakup event obtained by the Syowa-
Iceland conjugate observatories on 26 September 2003

OciE B, FE BB, VEER thEs (BRHEF) . B R (BREOR) . Do oKHEt
(FUMK). 8 HEF (LK), Thorsteinn Saemundsson (74 RATF v KK)

#Natsuo Sato (1), Akira Kadokura (1), Yusuke Ebihara (1), Kei Nakano (2),
Hiroki Diguchi (3), Emiko Inui (4) and Thorsteinn Saemundsson (5)

(1) National Institute of Polar Research, Japan, (2) Sizuoka University,
(3) Kyusyu University, (4) Yamagata University, (5) University of Iceland

An excellent conjugate event, which occurred on 26 September 2003, showed that the
evolution of an auroral substorm from the growth phase through expansion phase to recovery
phase was observed at the conjugate-pair observatories. Auroral breakup occurred at lower
latitudes, and then a north-south (N-S) structured auroral forms appeared from higher latitudes
and extended to lower latitudes several times.
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The location of the initial brightening of auroral substorm in the auroral oval (Part I1)
Ryoichi FUJII, Yuichiro TANAKA*, Yasunobu OGAWA, Satonori NOZAWA
STEL/Nagoya Univ., * Murata Seisakusho
The initial brightening (IB) is the first, localized auroral emission that is followed by auroral
intensification in area and brightness and eventually developed to an auroral bulge. The aim of
this study is to reply to one of the outstanding questions to understand the substorm processes,
where the IB happens to occur in the magnetosphere. We have analyzed isolated substorm
events observed with Polar and determine the relative location of IBs to the higher and lower
boundaries of individual auroral ovals. Furthermore, we found quasi-simultaneous observations
between Polar and DMSP, which enables us to infer the location of an IB in the magnetosphere

in terms of BPS/CPS. The results are summarized as below.

1) Statistically, IBs occur around the middle of the auroral oval, neither near the equatorward
nor the poleward boundary of the auroral oval.

) One quasi-simultaneous observations between Polar and DMSP has shown that the IB of this

substorm event occurs in CPS and downward field-aligned region.
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Association between auroral breakup latitudes and the total pressure in the magnetotail

©A. Ieda (STEL), D.H. Fairficld (NASA/GSFC), K. Liou (JHU/APL), T. Nagai (TITECH), S.
Machida (Kyoto U), T. Mukai (JAXA), Y. Saito (JAXA)

Associations between auroral breakup latitudes and the static total pressure in the magnetotail
were studied. We first identified 2084 auroral breakup events in the Polar ultraviolet imager
observations. We then studied Geotail observations of the total pressure between 9 and 31 Re
down the tail before 10 min of breakups. It was found that breakups tended to be observed on
the lower latitudes when the total pressure was high. This result indicates that (1)
reconnection tends to occur nearer the earth for higher total pressures in the tail, and/or that
(2) the auroral oval tends to shift to the lower latitudes for higher total pressure in the tail.
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Aurora and Plasma Flows in the Magnetotail

T.Nagai  Tokyo Institute of Technology
RIEHE  HRTEAY  HERSERE

In association with substorm onsets, magnetic reconnection takes place mostly at radial distances of
20-30 Re in the magnetotail. This finding is based on relatively small substorms observed in 1996-1997 with the
spacecraft Geotail. The recent study with the data obtained with the spacecraft Cluster in 2001 shows that
magnetic reconnection can occur near 15 Re for large substorms. Magnetic reconnection in the near-Earth
magnetotail produces fast earthward plasma flows with positive Bz and fast tailward plasma flows with negative
Bz. These fast plasma flows exist only in the expansion phase of substorms. On the ground, a signature of
substorm onset is aurora brightening.  The auroral brightening appears mostly at geomagnetic latitudes less than
70° in the limited local time range in the expansion phase. The tail plasma flows appear to be observed only in
the limited local time range of the auroral brightening. Substorm onset starts frequently with multiple-onset.
Each onset has auroral brightening, Pi2 burst, and particle injection at synchronous orbit. Each onset is well
correlated with short-lived fast plasma flow in the magnetotail. Hence, a good one-to-one correspondence

between auroral activity and tail flows is found in the expansion phase.

In the recovery phase, fast earthward flows appear at radial distances inside 30 Re in the magnetotail.
These fast earthward flows are often intermittent. The flows are observed as field-aligned flows near the plasma
sheet/tail lobe boundary region. Near the equatorial plane of the plasma sheet, the fast flows form convection
motion carrying the magnetic flux, resulting in an increase in Bz in the midtail. These convection flows are
associated with aurora activity at geomagnetic latitudes higher than 70°. These auroral activities can be
classified as polar boundary intensifications (PBIs). The duration of the flows is relatively short and thought to
be localized in the limited local time segment. Since the flows in the recovery phase are usually disconnected
with the flows in the expansion phase, the flows in the recovery phase are most likely attributable to magnetic

reconnection in the distant plasma sheet.

The aurora observations in the studies described above are based on UV observations provided with the
spacecraft Polar and IMAGE. However, detailed spatial and temporal characteristics of the auroras cannot be
examined in these data sets. It is highly needed to compare aurora observations on the ground with plasma flows
in the magnetotail. Recently, the spacecraft Geotail has its apogee (30 Re) in the magnetotail in May —June. It
is possible to make conjunction studies with Geotail in the tail and ground aurora observations in Syowa.
Furthermore, these studies are based on the magnetic field model, for example, the T96 model. A calculation of
the spacecraft foot point has large ambiguity. The calculated magnetic local time of the spacecraft corresponds
well to the aurora signature. It is difficult to identify the magnetic field line that passes through the spacecraft in
the magnetotail, so that the latitude of the foot point is less correct. Hence, it is required to collect many

examples in order to establish the relationship between aurora activity and plasma flows in the magnetotail.
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Mapping of Auroral Regions to the Magnetosphere : Comparison of the Tail (> 10 Rg) Plasma Sheet
Hisato Shirai (INCT), Toshifumi Mukai (JAXA/ISAS), Tomoaki Hori (JHU/APL)

We analyze E-t spectrograms of 10 eV-40 keV particles obtained by the Geotail spacecraft at 9-30 Re
near the magnetospheric equator. The spectrograms indicate that particle intensity was usually large and
fluctuating in the magnetotail, but that in the near-Earth magnetosphere is small and stable. We find that
the change of particle signature often occurs rapidly. This suggests that there exists a boundary showing
a rapid transition of particle signature between the tail plasma sheet and the near-Earth plasma sheet.
We call this boundary the PS transition boundary in this paper. When we compare the E-t spectrograms
with those obtained in auroral regions by Akebono, we notice that the PS transition boundary is very similar
to the equatorward boundary of the so-called lon Gap (Wall region), which was examined by Ashour-
Abdalla et al. [1993] and was explained by Delcourt et al. (1996) as the boundary between chaotic ion
motion and quasi-adiabatic one in the magnetosphere. In this paper, we investigate the position of the PS
transition boundary observed by Geotail and compare it with the lon Gap boundary observed by Akebono.
Our results show that (1) the PS transition boundary was often observed in the magnetosphere, (2) it was
located usually at a geocentric distance between 9 and 15 Re, and (3) its occurrence number depends on
MLT. From these results, we discuss particle motions around the boundary and present a new method of
mapping of auroral regions to the magnetosphere.
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Balloon Experiments at Syowa Station in 2003~2004.
Namiki Michiyoshi, Matsuzaka yukihiko, Saito Yoshitaka, Iijima Issei, Kawasaki Tomomi,
Ohta Shigeo, Izutsu Naoki, Yamagami Takamasa (ISAS) Kadokura Akira, Ebihara Yusuke,
Sato Kaoru, Yamagishi Hisao, Sato Natsuo, Ejiri Masaki (NIPR)

National Institute of Polar Research, Institute of Space and Astronautical Science/Japan Aerospace Exploration
Agency, and other universities carried out six balloon experiments in Antarctic from December 2003 to January 2004.
Two balloons were for collecting polar stratospheric atmosphere in samplers at different altitudes between 18km and
30 km. These samplers have 11 cylinders cooled with liquid helium. These experiments were performed successfully
and recovered these all samplers near Syowa Station.

One balloon was for the observation of high-energy cosmic electron in 100 to 1000 Gev regions. This balloon was
performed at Polar Patrol Balloon in Syowa Station. The balloon was launched successfully on 4th January in 2004
and floated for 13 days at the ceiling altitude of 35 km. The other three balloons were for the study of altitude profiles
of polar stratospheric ozone. Three balloons were high altitude balloons made of thin polyethylene film of only 6
micron thickness. Three balloons were launched successfully from December 2003 to January 2004 and we obtained
altitude ozone profiles in recovery phase of ozone hole of Antarctica.
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High Energy Electron Observation by Polar Patrol Balloon Flight in Antarctica
H.Kitamura (NIRS), S.Torii (Kanagawa Univ.), T.Tamura (Kanagawa Univ.), T.Yamagami (JAXA),
H.Yamagishi (NIPR), A.Kadokura (NIPR) for the PPB-BETS Collaboration

Abstract
We carried out the observation of high-energy electrons by the Polar Patrol Balloon (PPB) at the Syowa Station in
Antarctica in January, 2004. The detector is an imaging calorimeter composed of scintillating- fiber belts and plastic
scintillators sandwiched by lead plates to measure high energy cosmic-ray electrons from 10 GeV to 1 TeV. The
performance of the detector had been confirmed by the test flight and the accelerator beam test at CERN-SPS. The

balloon flight succeeded during 13 days at a level altitude of about 35 km. We will report the detector performance and

the outline of observation.
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Comparison between daily variations of Be-7 concentration in air at ground level in Japan and Iceland

H. Sakurai', S. Kikuchi', E. Inui', S. Gunji‘, F. Tokanai', N. Sato®, and T. Saemundsson >

'Department of Physics. Yamagata University, > National Institute of Polar Research, *Science Institute, Iceland University

Daily Be-7 concentrations in air at ground level are continuously observed at Yamagata located in middle latitude (38°N)
since 2000. The time profile of the daily Be-7 concentrations from 2000 to 2003 indicates gradually increasing of the Be-7
concentrations corresponding to descending solar activities from the solar maximum at 2000. From the power spectral analysis,
the periodicity of 26 days was shown for the 3 years daily data of Be-7 concentrations from 2000. For the periodic variation of
Be-7 concentrations it is necessary to consider both effects of the production of Be-7 and the flow of Be-7 with the air mass
motion. In order to know which effect dominant is, we set the same daily observation system of Be-7 concentrations at
Husafell in Iceland located in high latitude (64 °N), and began the observation from September 2003. The average Be-7
concentration at Iceland was approximately one-fifth of that at Yamagata, indicating the latitude effect. We will describe the
comparison between daily variations of Be-7 concentrations in Japan and Iceland.
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Condition of thunderstorms leading to sprites in winter in the Hokuriku area
M.Hayakawa (Univ. of Electro-Comms.)

Thunderstorm-excited optical phenomena like sprites and elves in the mesosphere and lower ionosphere
have become very popular and interesting subjects in the field of atmospheric electricity during the last several
years [e.g. Sentman and Wescott, 1995; Rodger, 1999]. Initially those sprites were mostly observed for well-
developed mesoscale convective system (MCSs) over the US plains [Vaughan and Vonnegut, 1989; Franz et
al., 1990; Sentman and Wescott, 1995], but recently additional observational evidences are reported over
South America [Sentman et al.,, 1995], Australia [Dowden et al., 1997], Japan [Fukunishi et al., 1999;
Hayakawa et al., 2004], Taiwan [Su et al., 2002] and Europe [Neubert et al., 2001]. The thunderstorms in South
America, Australia, China mainland and Europe are all MCSs, but those in Japan are considered to be non-
MCSs [Hayakawa et al., 2004]. The most commonly observed class of optical emissions are sprites, whish are
found to be associated with positive cloud-to-ground (+CG) lightning in the thunderstorm below [Boccippio et
al., 1995]. However, it is not well understood what are the fundamental factors for thunderstorms leading to the
generation of sprites (and elves). There have been some reports on the lowest threshold of peak currents
[Boccippio et al., 1995; Reising et al., 1996], but recently Huang et al. [1999], Hobara et al. [2001], Hu et al.
[2002], Sato et al. [2003] and Lyons et al. [2003] have shown that the charge moment change of the lightning is
more influential than the peal current in triggering red sprites. Very recently Hayakawa et al. [2004] have
investigated the criteria of sprite occurrence for lightning during winter thunderstorm on the side of the Sea of
Japan with special reference to the significant differences of Hokuriku lightning from continental summertime
MCSs (such as shallow, winter-time, maritime non-MCSs during cold air advection). On the other hand, elves
[Fukunishi et al., 1996] are believed to occur as a result of the direct heating of the lower ionosphere by the
lightning electromagnetic pulse [Nickolaenko and Hayakawa, 1995; Inan et al,, 1996, 1997; Hobara et al.,
2003; Otsuyama et al., 2003, 2004], and the peak of current (either negative or positive) is the essential factor
to trigger elves [Hobara et al., 2003]. These are all concerned with the macroscopic features of the causative
lightning, and there have been no reports on the detailed investigation of the fine structures of causative
convective cloud leading to sprites or elves.

In this paper we try to understand in which phase of the thunderstorm activity (life) such sprites or elves
take place (or their association with dynamic organization of thunderstorm) and the analysis is based on the
fractal analysis for the radar images. Another important point of this paper is that we deal with the lightning
during winter thunderstorm in the Hokuriku area because the Hokuriku lightning is related to the shallow,
winter-time, maritime convection during cold advection. Hayakawa et al. [2004] have found that the Hokuriku
convective cloud leading to sprites is not a MCS and the study on the Hokuriku sprites and their causative
lightning would be an essential key in studying the generation of sprites and elves. We study the fine structure
of radar images by means of fractal analysis [Bak, 1997; ludin et al., 2003]. An important paper suggesting the
fine property of sprite thunderstorms was published by Lyons [1996], who indicated that the lightning
associated with sprites occurs in a large nocturnal MCS class thunderstorm, but the sprites tend to occur over
a relatively small regions (2,000~5,000km_ radar echo) of the storm. We wonder whether dimension is the only
one physical quantity in triggering a sprite, but we want analyze the qualitative characteristics of the causative
thunderstorms of sprites by means of fractal analysis either in the case of Hokuriku lightning or continental
lightning in summer.
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Statistical analysis of backscatters from first range gates with
SENSU Syowa East and CUTLASS Iceland East

- an attempt to estimate interhemispheric asymmetry in PMSE activities -

° K. Hosokawa', T. Ogawa?, N. F. Arnold®?, M. Lester’, A. S. Yukimatu®, N. Sato*

I Dept. of Information and Communication Engineering, The Univ. of Electro-Communications
P B
2 Solar-Terrestrial Environment Laboratory, Nagoya Univ.
3 Dept. of Physics and Astronomy, Univ. of Leicester

4 National Institute of Polar Research

Abstract

Polar Mesosphere Summer Echoes (PMSE), which are regularly observed in summer months at
polar latitudes, are strong radar backscatter from the upper mesosphere. PMSE in the Northern
Hemisphere have been detected with ground-based radars whose frequency ranges from VHF to UHF.
In contrast to the Arctic PMSE, observational history of the Antarctic PMSE is very short and our
knowledge of them is still poor. This could be due to the lack of VHF radar facilities suitable for
the detection of PMSE and/or lower occurrence of PMSE itself in the Southern Hemisphere. Further
detailed investigations are required to clarify the characteristics of the Antarctic PMSE and to estimate
possible interhemispheric asymmetry of PMSE occurrence probability. However, a problem is that only
a small number of VHF radar have been operative in Antarctica. Alternative way of monitoring the
Antarctic mesosphere is indispensable for more detailed analysis of PMSE.

Ogawa et al. [2002] identified peculiar radar echoes at the near ranges of the SuperDARN Syowa
radars in Antarctica. Their origin can not be explained by backscatters from E region field-aligned
irregularities (FAls) and their morphological features are very similar to those of the Arctic PMSE.
Very recently, Ogawa et al. [2003] have succeeded in observing PMSE simultaneously with SuperDARN
radar at Hankasalmi, Finland and VHF MST radar at Esrange, Sweden. These two papers are very
suggestive of the possibility that the near range observations of the SuperDARN radars contain PMSE.
However, amount of the dataset surveyed is not sufficient to disclose their statistical characteristics.

In the present paper, we statistically analysed occurrence probabilities of the first range gate
backsecatter echoes using 6-years measurements of the SuperDARN radars at Syowa Station, Antarctica
(69.0°S) and Pykkvibaer, Iceland (63.8°N). We compare echo characteristics such as seasonal variation
and local time distribution with those of the VHF PMSE. Interhemispheric asymmetry and long-term
variabilities of the echo occurrence probabilities are also estimated.

References
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Polar mesosphere HF radar echoes during a solar proton event

T. Ogawa', N. F. Amold?, and N. Nishitani'
1) STE Lab., Nagoya Univ. 2) Univ. of Leicester, UK

On November 9, 2000, the Finland SuperDARN HF radar (13.2 MHz) detected for the first time echoes
induced by a solar proton event that occurred on November 8. The same echoes, which are called polar
mesosphere winter echoes (PMWE), were also observed at 63-75 km altitudes with an MST radar at Esrange
in Sweden, about 650 km NNW of the HF radar site (Kirkwood et al., 2002). The HF radar data show the
followings: 1) echo ranges between 450 (geomag. lat. 62 deg.N) and 700 km, 2) echo powers less than 30 dB,
3) Doppler velocities mostly between -10 and +10 m/s, 4) Doppler spectral width less than 20 m/s, and 5)
angles-of-arrival of the echoes are 15-25 deg.. Although we do not know exact echo altitudes from the
current HF radar experiment, the above facts 3-5 strongly suggest the echoes to be returned from the

mesosphere with low elevation angles.

Echo targets might not be produced through a plasma instability

under strong electric fields, but were due to neutral turbulence and/or charged aerosols.
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Research on a 16-hour oscillation in the polar mesosphere
- A possible wave-wave interaction between Q2DW and semidiurnal tide -

OHiroyuki Iwahashi[ 1|, Satonori Nozawal| 1], Yasuhiro Murayama|2], Masaki Tsutsumi|3],
Yasunobu Ogawal 1], Ryoichi Fujii[ 1]
[1]: STEL,Nagoya University [2]: NICT [3]: NIPR

We will report characteristics of a 16-hour oscillation in the polar mesosphere between 70 and 91 km
using wind data obtained with two MF radars located at Tromsg (69.6 deg N, 19.2 deg E) and Poker Flat
(65.1 deg N, 147.5 deg W).

To investigate a possible wave-wave interaction between quasi-2 day wave (Q2DW) and semidiurnal
tide, the characteristics of 16-hour oscillation is focused by using MF radar wind data obtained from
November 1998 to December 2002. The results are summarized as follows: (1) At 4 heights (88, 82, 76
and 70 km), the 16-hour oscillation exhibits a similar seasonal variation each other at the two stations. (2)
At 70 and 76 km, the seasonal variation of the 16-hour oscillation appears to be similar to that of Q2DW.
(3) Calculated vertical wavelength of the 16-hour oscillation appears to be long in most cases.

In this talk, we will show these results, and then report details of an enhanced 16-hour oscillation event
observed in July 1999.
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NIPR/Norway Tromso meteor radar (NTMR) -a new observing platform in Tromso—
OTakehiko Aso [1] , Masaki Tsutsumi [1], Chris M. Hall [2]
National Institute of Polar Research, also Dept. Polar Science, The Graduate Univ. for Advanced Studies(Sokendai) [1] ,
Tromso Geophysical Observatory, University of Troms@[2]

NIPR/Norway Tromso meteor radar (NTMR) has been in operation since November 2003 which is sited near the
EISCAT mainland radar and other radio and optical observation platforms.  Detailed latitudinal study on polar
atmospheric tides at meteor heights together with direct comparison of wind values by EISCAT, meteor, MF
methods are the first stage of the present study. Here an overview is given with emphasis on some features of

high latitude tidal dynamics through closer comparison between NTMR and NSMR.

BHHEZEES LTI, BEPE- BB AR ONENESRBEO—BLLT. BEAREIEREFD
EHIOVTHRZED TS, COT=8. FFF 11 BLY/ILoz—rALYZBS D EISCAT L—F —H A (&
E 70 ) ITHREL—45 —NTMR (Nippon/Norway Tromso Meteor Radar) 3% & L. {85 78 B duiEg X/ JL/\
—)UREL—F —NSMR &SEH#EL THBIE X RSV ROBEEILENILYY A MI$H D EISCAT L—F —45 MF
L——EORBESRACEZLEEETRICBAZTo TS, ChiZE-. EREDHE~ FTHRRBBY 143
YORDAMBREBRACETILEDOREBITADEELFTELLS, BonERO—HIELLT, TRIZHE
FERITHT=D NTMR Bl L HBE 86-94km DRBRAD A A FIVIARIMLETYT —BHRERES HEL
[TRFIZEIFBEL —FHEEBRMNERLTODIENTENTIND, FRAIZILEISCAT OEHKEEAETH
ni=H, TOHARO NTMR & NSMR ED LW E TIIUEOBEZENADLRIREIESBEMTHRERL. <
ATL—TAT A NEBLTWNAIELRENRHENTINS,

NTMR Zonal 86-9tkin (30day window)

G e— e

FREQUENCY {€CPD)
log18{m®/s)

4]

&

MOXNTH




ESR 7 — % % i\ 7= T A8 M o #f 58

OMtH Siflf (A HEREEFIZAT), BFIBIEE A eaRmEER i A MROLTE R ERIEIRT ).
WRAERE (asestsan, SETER (i,

INIERIE (RIS HERmREERF2erT) . IR B — (KIS HuERBR BEHT 72 77)

Study of the lower thermospheric wind derived from ESR data
“Takuo Tsuda (STEL), Satonori Nozawa (STEL), Hiroyuki Iwahashi (STEL),
Takehiko Aso (NIPR), Masaki Tutumi (NIPR),

Yasunobu Ogawa (STEL), Ryoichi Fujii (STEL)

In order to understand the lower thermospheric dynamics in the polar region more
deeply, we have analyzed wind data derived from EISCAT Svalbard radar (ESR) data
obtained over 5 years from September 1998 to November 2003. The ESR located in
Longyearbyen (78.1 deg N, 16.0 deg E) became possible to measure plasma parameters
at the E-region heights in August 1998, and now the number of data sets from which we
can derive wind velocities reaches more than 70 days. Common Program Two (CP-2)
mode (i.e., the beam-swinging method) is designed for deriving 3-D ion velocity vector
from E-region heights to F-region heights. Thus, data obtained with this mode can be
used for deriving the E-region neutral wind (i.e., lower thermospheric wind) velocities.
We have accumulated 70 days of CP-2 data and derived neutral wind velocities. The
main results are as follows: (1) The zonal mean wind blows eastward below 105 km, but
its amplitude is significantly smaller (less than 5 m/s) than that observed at Tromse, (2)
The semidiurnal tidal amplitude is weak, in particular in fall. Moreover, we have
derived meridional wind velocity values from the same data sets with the ficld-aligned
method. We have compared meridional wind velocities from the two methods such as
the beam-swinging method and the field-aligned method. In the talk, we will show
results of the lower thermospheric winds observed at Longyearbyen, and also present a

comparison of the wind velocities derived with the two methods.
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Polar lower thermospheric wind dynamics based on EISCAT 8-day wind data obtained in November 2003.

S. Nozawa (STEL), S. Maeda (Kyoto women’s University), T. Aso (NIPR), H. Iwahashi (STEL), Y. Ogawa (STEL),
R. Fujii (STEL)

From November 11 to 19, 2003, the EISCAT UHF radar (so-called KST radar) and EISCAT Svalvard radar
(ESR) were operated continuously in a Common Program two (CP2) mode which allows us to derive wind velocity
vectors in the lower thermosphere (90-120 km). Following a CP-2 run for about 5 days, we conducted an EISCAT
special program (SP) run for 66 hours with the KST radar and ESR to make 8-day window data set. This campaign
was made under collaborations of four countries such as Japan, Norway, Sweden and Germany. Although the KST
EISCAT radar (i.e. Tromsg UHF radar) has been under operation for about 20 years, this is the second 8-day long-
run campaign followed by the 1999 July campaign. Aims of this campaign are as follows: (1) To investigate
latitudinal variation of mean wind, and tidal winds. (2) To examine if quai-2 day wave (Q2DW) exists in the lower
thermosphere this time of year. (3) To investigate day-to-day variations of the semidiurnal wind amplitude.

From the data sets, we have derived mean winds as well as amplitudes and phase of quasi-2 day wave, diumnal
tidal wind and semidiurnal tidal wind in Tromoe (69.6 degree N) and Longyearbyen (78.1 degree N). Figure
compares altitude profile of semidiurnal amplitudes at Tromse and Longyearbyen. It clearly indicates that the
amplitude at Longyearbyen is small. In Tromse, an MF radar has conducted continuous wind measurements from
70 km to 91 km. Combining the MF wind data and EISCAT UHF radar data, we can derive wind profile from 70
km to 119 km, which gives us good opportunities to investigate how waves (Q2DW, tidal waves etc.) propagating
upward. We will present the results from the 2003 November campaign and discuss latitudinal variations of mean

and tidal winds. Also, we will present results of the quasi-two day wave.
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Altitude profiles of semi-diurnal tidal amplitudes for meridional (right) and zonal (left) component are illustrated.

Filled circles and asterisks denote data values at Tromse and Longyearbyne, respectively.
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Variations of the semidiurnal tide in the MLT region simulated by a GCM
Y. Miyoshi (Kyushu University), H. Fujiwara (Tohoku University)

The semidiurnal tide plays important role on the general circulation of the atmosphere in the mesosphere
and lower thermosphere (MLT). A general circulation model which contains the region from the ground
surface to about 500 km height has been used to investigate behavior of the semidiurnal tide in the MLT. In
particular, we investigate seasonal variations of the semidiurnal tide in the MLT, and their relation with

variations of the zonal mean zonal wind in the stratosphere and mesosphere.
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Latitudinal Variation of Summer Middle Atmosphere Jet
at Northern High-Latitudes
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A%, BAEIER GRELAY). A. Dowdy, R. A. Vincent (Z7 7 L — FK%E), (il (B LaMRFZERT) |
W. Singer (MAKMERRFZRT) . D. Riggin k=aF RY$—F7 Y vx—)

Y. Murayama (NICT/NIPR), K. Sakanoi (NICT), S. Oyama (U. Alaska), T. Hirooka, S. Miyahara (Kyushu U.),
Y. Kawatani, M. Takahashi (CCSR, U. Tokyo), A. Dowdy, R. A. Vincent (U. Adelaide), K. Sato (NIPR),
W. Singer (IAP, Germany), D. Riggin (CoRA, USA)

Summer middle atmosphere (MA) jet has been generally considered as a symmetric circumpolar jet in principle,
associated with UV heating centered in the polar stratopause, and under no planetary-wave condition in westward winds.
MF radar data at Poker Flat, Alaska (65N, 147W) and Andenes, Norway (69N, 16E) are analyzed for two years of 1999-
2000, together with UK Met Office stratospheric analysis data. For the summer jet, zonal mean winds at Poker Flat are
persistently stronger by a few tens of m/s than at Andenes, and the center of the circular isobars is shifted toward the
Eurasia continent. High- resolution GCM results show similar tendency of stronger winds over the American or Pacific
side than in the European or Atlantic side. Such longitudinal variation can be discussed in terms of, e.g., topographically-
forced gravity waves (GWs). and disturbed ozone and radiation fields. Next steps will be to check 1) UT dependence of
Met Office winds (possible tides), 2) GW drag in the GCM, 3) effect of realistic ozone distribution in GCM, and 4) GW

energies from MF radar winds.
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Long-term climate change effect in MTI region
Mamoru Ishii, Takashi Maruyama, Yasuhiro Murayama, Minoru Kubota

National Institute of Information and Communications Technology

Recently many people start to discuss the response of MTI region against the global climate change in the
lower atmosphere, e.g., global warning and growing ozone hole. We present review for these discussions
nowadays. Hernandez [2003,2004] used the observational data obtained with Fabry-Perot Interferometer at
South pole from 1991 to 2003, and calculated the correlation between the dynamic temperature in the polar
mesosphere and other parameters; solar activity (F10.7) and dynamic parameters in the stratosphere (ozone
hole size, PSC-1 size, and polar vortex size). He shows that the yearly averaged temperature in the
mesosphere in 2002, which is famous for the ozone hole destruction, was significantly lower than in the other
years. In addition, the correlation between mesospheric temperature and F10.4, and temperature and
stratospheric parameters are 0.768, 0.845, respectively. Especially in 2002, strong connection between
mesospheric temperature and stratospheric parameters was shown in his resuits.

For the connection to the ionosphere, Rishbeth et al. shows long-term variation of the height of F2 region and
reported that hmF2 decrease year by year which is consistent with the thermospheric cooling corresponding to
the warming of the lower atmosphere. However, he suggested that there are still some discussing issue for

confirming these results.
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High-resolution Simulation of Propagation of
Interplanetary Shock Wave
T. Ogawa and M. Den (National Institute of Information and Communications Technology),
T. Tanaka(Kyushu Univ.), and K. Yamashita(Univ. of Yamanashi)

Abstract

We done three dimensional simulations of propagation of interplanetary shock wave caused
by a coronal mass cjection (CME). We adopt an adaptive mesh refinement (AMR) method in
our simulation code to resolve discontinuities with fine meshes. This enables us to do high-
resolution simulations with limited computer resources. Here, the size of a simulation box is
(2.3AU)? and that of minimum cell is (0.06Rz)®. We report the results of our simulations
and comparison to observations.
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Figure 1: Plots for density, pressure, and radial velocity on sun-earth line (left panel) and mesh structure
on equator plane (right panel) 51 hours after CME started.
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Geomagnetic storm phases depending on microstructures of fast ejecta

R. Kataoka, K. Marubashi, S. Watari, T. Kikuchi (National Inst. Info. Com. Tech.)

Solar wind structures associated with coronal mass ejections with >600 km/s speed at Earth’s orbit
are called “fast ejecta”. Fast ejecta drive the largest geomagnetic storms. There is a fine relationship
between north-south turnings of interplanetary magnetic field accompanied by the fast ejecta and the
phase shift of the geomagnetic storms. However, it is not obvious how other microstructures of fast
egjecta control the processes of solar wind power supply and magnetospheric energy deposition. In
order to reveal this point, we analyze the solar wind discontinuities and microstructures to recover
the microstructures of many fast ejecta events, and compare them with storm time data set obtained

from ground and satellite observations.
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Michael R. Collier, Thomas E. Moore (NASA/GSFC)

Solar wind control of the intensity of the emission observed by IMAGE/LENA
in the direction of the high-latitude sheath during southward IMF
A. Nakao, S. Taguchi, K. Hosokawa, A. Yamazaki (Univ. of Electro-Communications)
M. R. Collier, T. E. Moore (NASA/GSFC)

The emission intensity observed by IMAGE/LENA in the direction of the high-latitude sheath has been
examined in connection with ACE solar wind observations. We first took intervals during which LENA observed
significant emission in the direction of the high-latitude sheath. For each case, we estimated the time lag
between ACE and the Earth by comparing the ACE solar wind dynamic pressure with the ground SYM-H index.
The detailed comparison have revealed that there are good correlations of the LENA intensity with solar wind
flux for southward IMF, that is, the intensity increases as the solar wind flux becomes large. The comparison
also shows that as a secondary effect the intensity is large with the increase of the southward component of
the IMF.
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Strong enhancements of ULF wave activities during the super storm on October 29-31,
2003.

T. Sakurai and Y. Tonegawa (Tokai University)

Abstract:

Strong enhancements of ULF wave activities were observed during the period of the
super storm occurred on October 31, 2003, in the recovery phase of the super magnetic
storm continued from October 29 to 31, 2003. They appeared in a significant northward
interplanetary magnetic field (IMF) Bz period. Many different kinds of wave modes were
observed over a wide region from interplanetary space to ground. One of interesting
phenomena was magnetic oscillation observed by the Wind satellite in the midnight
distant tail at about - 160 Re. The oscillations were observed in the x component of the
magnetic field only with a period of about 30 min and with a peak-to- peak amplitude of
about 40 nT, which were associated with the orientation changes of the interplanetary
magnetic field (IMF), suggesting that these oscillations are the manifestation of flapping
motions of the stretched tail magnetic field triggered with the IMF fluctuations. The
other interesting ULF wave activities were large amplitude Pc 5 and Pc 3 waves, which
were observed in a wide region from space to ground. The Pc 5 oscillations were one of the
largest amplitude oscillations ever recorded, and their excitation might be associated
with enhancements of solar wind dynamic pressure, in particular the solar wind plasma
density enhancements during the enhanced northward IMF Bz. The amplitude of the Pc
5 oscillations was about 500 nT in the auroral region, while it was about 20 nT at the low
latitude stations. The oscillations were very coherent over a wide region from morning
side to late evening side stations. Even at the geo-synchronous orbit, the GOES 10
satellite located around 20 LT the large amplitude Pc 5 oscillations were simultaneously
observed with the almost similar period of about 5 min. The oscillation might be likely
to a global oscillation and unlikely to a simple field-line resonant oscillation. The
remaining one was a strong activation of Pc 3, which was observed from the upstream
region to the outer magnetosphere along the course of the Geotail trajectory. The
simultaneous strong Pc 3 activities were also observed in the dayside low latitude ground
stations, suggesting that these Pc 3s might be closely related to the enhanced activities of

the upstream Pc 3 waves.
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Low-latitude auroras observed in Japan during the solar
maximum period of 1999-2003

BIFxE, MIBRE, LHEN (BHEXFARBIKIRBHTAR)

K. Shiokawa, T. Ogawa, and Y. Kamide
Solar-Terrestrial Environment Laboratory, Nagoya University,
Toyokawa 442-8507, Japan

From routine observations by means of highly sensitive all-sky
cameras and tilting-filter photometers, a total of 19 events of
low-latitude auroras in Japan were identified during the solar
maximum period of 1999-2003. These auroras are characterized
by an enhancement in red (630.0 nm) emissions in the northern
sky during magnetic storms. We show examples of stable
auroral red (SAR) arcs, which are typically observed during the
recovery phase of storms. We also found several red auroras
that occurred at the initial phase of magnetic storms, suggesting
interactions between newly injected ring-current particles with
plasmaspheric electrons at the initial phase of storms.
Intensifications as well as equatorward motion of the auroras
were observed in association with storm-time substorms.
Intense (of more than 1 kR) green line emissions (557.7 nm) were
often observed not only in the northern sky but also in the whole
sky, suggesting close coupling between storm-time neutral
dynamics and chemistry in the lower thermosphere. Some
auroras show weak enhancements (~10 R) of N2*1N (427.8 nm) in
the northern sky in the morning. We suggest that these
427.8-nm emissions are resonance scattering of sunlight from
enhanced N;* concentration at subauroral latitudes due to
storm-time composition changes in the thermosphere.




Geospace Storm Processes Coupling

the Ring current, Radiation belt and Plasmasphere

al * 2
M.-C. Fok', Yusuke Ebihara’, and T. E. Moore'
1. NASA Goddard Space Flight Center, Greenbelt, Maryland, USA

2. National Institute of Polar Research, Tokyo, Japan

The plasmasphere/ring-current/radiation-belt is an interacting system. The
magnetic field generated by the ring current changes the drift paths of
energetic particles. Pressure gradients in the ring current produce the region
2 field aligned currents, which close in the ionosphere and create an electric
field that acts to shield the lower-latitude region from the full force of
convection. In turn, this shielding field alters the transport of the ring
current and plasmaspheric plasmas. Furthermore, the anisotropy in the ring
current plasmas can excite waves that cause pitch-angle and energy
diffusion of radiation belt and ring current particles. On the other hand, the
precipitation of energetic electrons modifies the ionospheric conductances,
and thus the electric field configuration in the magnetosphere-ionosphere
(M-I) system. A number of models of the plasmasphere, ring current and
the radiation belt have been developed to study the behaviors of the inner
magnetosphere during geospace storms. However, the majority of these
models are designed to study a particular plasma population, without the
consideration of interactions from others. In this talk, we will briefly
describe the state-of-the-art models of the plasmasphere, ring current, and
radiation belt, and present results from a preliminary coupling effort. We
will conclude by providing a framework on coupling all the important
plasma populations in the inner magnetosphere to develop a
plasmasphere/ring-current/radiation-belt interaction model.
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Influence of ionosphere conductivity on the ring current development
°Y. Ebihara', M.-C. Fok? R. A. Wolf’, T. J. Immel*, and T. E. Moore?
1. National Institute of Polar Research, Japan
2. NASAGSFC, USA
3. Rice University, USA
4. University California Berkeley, USA

Using the Comprehensive Ring Current Model (CRCM), which self-consistently solves the
kinetic equation of ring current protons and the closure of the electric current between the
magnetosphere and ionosphere, we have studied how different changes in the ionospheric
conductivity affect the strength of the ring current. The conductivity for F10.7=250x10* Janskys
(Jy) (solar maximum condition) results in a ring current that is about 29% stronger than for
F10.7=70x10* Jy (solar minimum condition). The conductivity at equinox results in a ring
current that is about 5% stronger than at solstice because the two-hemisphere height-integrated
conductivities at equinox are higher than at solstice. This would be a new mechanism for
explaining the semiannual variation of Dst. Simulation with a realistic auroral conductivity
estimated from the IMAGE/FUV auroral imager data reveals the fact that auroral brightenings
do not significantly change the intensity of the ring current. The overshielding condition is
found to be produced when the auroral conductivity decreases abruptly near the Dst minimum,
triggering a rapid decay of the ring current. The ring current is shown to be influenced not only
by IMF and the solar wind, but by solar radiation and morphological features of the auroral
electron precipitation as well.

- August 12, 2000—»
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Simulated Dst* for the August 2000 storm. The intensity of the ring current (in terms of Dst*) appears to

depend almost linearly on F10.7 which drives the MSIS-ES0 and IRI-95 models.
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Penetration of the convection electric field to the low latitude ionosphere during a geomagnetic storm
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OTakashi Kikuchi(National Institute of Information and Communications Technology),
Kumiko Hashimoto(Kibi International University),
Kenro Nozaki(National Institute of Information and Communications Technology) and

Manabu Shinohara(National Institute of Information and Communications Technology)

An outstanding geomagnetic storm occurred on November 6, 2001, because of the extremely large
amplitude southward IMF (-50 nT). The polar cap potential (PCP) developed considerably for two hours
after the arrival of the solar wind shock as observed by magnetometers in the polar cap. After a short-term
recession, the PCP increased again for other two hours because of the southward IMF. The SYM-H
derived from low latitude magnetic disturbances decreased rapidly down to —330 nT in 80 min from the
SC. The geomagnetic storm then turned into the recovery phase with the SYM-H increasing gradually.
We found that the geomagnetic storm was anomalously enhanced at the dayside dip equator with an
enhancement ratio of 2.7 as compared with the low latitude magnetic disturbances. We also found that the
normal equatorial electrojet was superposed by eastward currents during the main phase of the
geomagnetic storm, while superposed by westward currents during the recovery phase. These
observational facts suggest substantial contribution of the convection electric field penetrated to low
latitudes in driving the storm-time ring current, and suggest that the overshielding could initiate the
recovery phase of the storm even when the convection electric field remains strong in the polar cap. We
discuss the important role of the ionosphere to transmit the convection electric field to the inner
magnetosphere by applying the Earth-ionosphere waveguide model of Kikuchi and Araki (1979, JATP).
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Role of plasma waves for the radiation belt variation
Takahiro Obara (1, 2)
(1) National Institute of Information and Communications Technology
(2) Institute of Space Technology and Aeronautics, JAXA

Electron radiation belt changes its shape so much when the geomagnetic storm takes place. Large depletion of
highly energetic electrons occurs during the main phase of the magnetic storm, while a large increase in the flux
of highly energetic electrons is seen during the recovery phase of the storm. We have examined the role of
plasma waves in the electron radiation belt based on the MDS-1 observations. We have found the spatial
coincidence between the peak location of electron increase and the intense plasma waves. We further found that
increase of electrons occurs without geomagnetic storm if there are intense plasma waves and sufficient seed
electrons. Loss of electrons in the slot region was also examined by means of MDS-1 data. Time constant of
electron loss in the slot region became shorter compared wit observations in 1960s, which might be due to the
change of plasma wave activities in the slot region for 40 years.

BEFHGHREL, BRAIZ L > TRELLLET 543, FOEEIRT, HEM EE &S 2 -
TWALEEPNA, FI T, BofO®RE. MDS-1 O8RS — 22+ 5- izt v, FEREO&
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MDS-1 CRESS 1960s
L=26-30 1.5 days 2 days 5 days
L=24 4 days 4 days 8 days
L=22 8 days = 16 days
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Field-aligned plasma flow associated with slow mode waves

0. Saka (Kurume National College of Technology, Kurume)

The slow mode waves accelerate or decelerate the plasma flows along the field lines. The energy that
switches the field-aligned behavior from acceleration to deceleration is referred to as “cut-off
energy”. The particles above the slow mode cut-off energies are decelerated along the field lines.
The particles below the cut-off energies are accelerated. The cut-off energies are in a range of a few
keV for low density and weak fields (_[0"cm"". 10nT) condition. Those energies increased to 1 MeV
for high density and strong fields (10'em™, 1300nT) condition. To emphasize the field intensity
dependence of the cut-off energy, the cut-off energies are plotted in the Figure as a function of the L

for different plasma densities. A u constant line and Alfven cut-off line are added for comparison.
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Unmanned magnetometer observation in JARE-44 - preliminary result

A. Kadokura, H. Yamagishi (NIPR), K. Nakano (Shizuoka Univ.), Mike Rose (BAS)

In JARE-44, four LPMs (Low Power Magnetometers), which were developed at British Antarctic Survey
(BAS) for the purpose of the unmanned magnetic observation, were set at four sites (Table 1). Three
LPMs were set at nearby area around Syowa Station, about 80 km apart from Syowa, at Skallen, Omega
Cape, and H100 (Fig. 2), and the other was set at Dome Fuji Camp. Figure 1 shows the LPM at Omega
Cape. The LPM consists of one 3-axis fluxgate magnetometer (1 nT resolution), thermometer, GPS
receiver, and a data logger. Power is supplied by a solar battery (40W max.) and four re-chargable lead
acid batteries (100Ah). Power consumption depends on the sampling rate: 0.42/0.08/0.05W for 1/10/60
seconds. During the period of the polar night, the LPM makes the sampling rate slower down
automatically, judging the decrease of the battery voltage. Sampled data were stored in a flash memory
card (190MB). All the LPMs were set during austral summer. Whole the systems at Skallen and Omega
Cape were recovered by snow vehicle during wintering and by helicopter during next austral summer,
respectively, and stored at Syowa Station for the use in the JARE-45. As for the LPM at H100, only the
logger box was recovered. At Dome Fuji, the operation was terminated during wintertime because the
battery solution was frozen. The operation was re-started from December, 2003 with a new flash memory.
At each site, the magnetometer data were recorded normally through the operation period. In our
presentation, we will show the performance of the LPM at each site, and an example of an event study
using the LPM data with the magnetic and auroral observation data at Syowa Station.
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Fig. 1. LPM at Omega Cape w :ﬂ
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Fig. 2. LPM around Syowa Station

Table 1. Site information of the LPM in JARE-44

SITE Latitude Longitude | Altitude (m) START END DAYS
H100 -69°17'44? 41°19'15% 1,317 2003.01.02 2003. 10. 22 293
Skallen -69°40'247 39°24'07%E 16 2003.01.15 | 2003.10. 14 272
Omega -68°34'39? 41°04'547% 161 2003.01.31 2004. 01. 28 362
Dome Fuji -77°19'01? 39°42'12%E 3,810 2003.02.06 | 2003. 05. 29 112
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Conjugate Ionospheric Disturbances affected by the 23 November 2003
Solar Eclipse

OfREEHE. PHAE WS (MRHUE) . Thorsteinn Saemundsson (7 A A7 2 KK), Yuichi
Shinkai (VMK - MR RS, PEf EGHRMKX - D), fria & (Hen, )i
wEE BEHBR (4K - STEWF), Steve Milan, Mark Lester (L A% —K%%), H. Hu (tf
ESEETS: LSS

#Natsuo Sato (1), Akira Kadokura (1), Thorsteinn Saemundsson (2), Yuichi Shinkai
(3), Kei Nakano (4), Akira S Yukimatu (1), Tadahiko Ogawa (5), Ryoich Fujii (5),
Steve Milan (6) and Mark Lester (6), H. Hu (7)

(1) National Institute of Polar Research (2) University of Iceland (3) The Graduate
University for Advanced (4) Shizuoka University (5) Nagoya University (6)
University of Leicester, UK, (7) Polar Research Institute of China

A total eclipse of the Sun was observed in Antarctica on 23 November 2003. This
astronomical event is a unique opportunity to examine how the solar eclipse affects
the ionosphere, not only in the Southern Hemisphere but also in the conjugate
Northern Hemisphere. We examined magnetometer data obtained in Antarctica and
their conjugate observatories in Iceland, Scandinavia and Greenland together with
the conjugate-pair SuperDARN HF radars. The magnetometer data showed that
ionospheric disturbances occurred in both hemispheres at the time of the solar
eclipse.
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Relationship between F-region Ion Temperature Distribution and Plasma Convection Pattern
Sawako Maeda ", Satonori Nozawa'?, Yasunobu Ogawa{z’, Asgeir Brekke, Shin-ichiro Oyama'¥

(1) Kyoto Women’s University (2) STEL, Nagoya University

(3) Institute of Mathematical and Physical Science, University of Tromse

(4) Geophysical Institute, University of Alaska Fairbanks

A simultaneous measurement of the ion temperature by the EISCAT UHF radar at Tromse (UHF radar) and the
EISCAT Svalbard radar at Longyearbyen (ESR) was performed in a special program experiment between 10:00
UT in July 09 and 13:00 UT in July 10, 2001. The 27 hours experiment with the UHF radar and the ESR was
carried out by using the north and south beams with the low elevation angle of 30 degree combined with the
cp2-type beams in order to investigate the energetics along the low-latitude boundary of the polar cap and the
auroral zone. The temperatures measured by the beams with various aspect angles were converted to the
field-aligned temperatures taking into account the anisotropy when they were compared with each other.

The main results are as follows. The ion temperature around 300 km height went up to be 1400 K above the
Tromse site for a few hours after the local midnight on July 10. The increase of the ion temperature was
observed with the north beam of the UHF radar from 02MLT to 06MLT. The high temperature region appeared
at south beam of the ESR from 04 MLT to 07MLT. At 12 MLT, the ion temperature above the ESR site was
highest among the others.

From an inspection of the magnetic field variations measured by the IMAGE ground-based magnetometers, it
was suggested that the high temperature region after the local midnight corresponded to the region of the
southwestward auroral current, and the high temperature region in the morning sector was coincident with the
region of the convection reversal. It was found that the dayside ion temperature was high in the polar cap of
high-speed antisunward flow from the DMSP plasma drift data.
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Observation of Large-scale TIDs by SuperDARN and GEONET

N. Nishitani, T. Ogawa, T. Tsugawa and Y. Otsuka (STELAB, Nagoya U.), W.A. Bristow (Univ. of Alaska), A.
Saito (Kyoto Univ.), T. Kikuchi (NICT), and N. Sato (NIPR)

We present results of the comparison between mid-latitude LSTIDs observed by the GPS network in Japan
and the ionospheric disturbances observed by the SuperDARN radar. We found one example where ground
scatter echoes observed by Alaskan SuperDARN radars have long-period (50 to 60 minutes) oscillation in the
Doppler velocities, probably corresponding to the vertical oscillation of the ionosphere, about 2.5 hours prior to
the observation of mid-latitude LSTIDs.
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Polar ionospheric disturbances observed by ESR during

magnetospheric substorms of 25 September 1998

Zhigang Yuan, Ryoichi Fujii; 8atonori Nozawa, and Yasunobu Ogawa

Solar-Terrestrial Environment Laboratory, Nagoya University, Nagaya, Japan

Abstract. We report the polar ionospheric disturbances observed with the European
Incoherent Scatter Svalbard Radar (ESR) during magnetospheric substorms of 25
September, 1998. After a solar wind discontinuity at the Earth’s magnetosphere at
2345 UT on 24 September, the field-aligned (FA) ion velocity displayed an upflow
event in the topside ionosphere. This upflow, together with the northern polar wind
simultaneously observed by POLAR spacecraft, confirmed that the outflow of O"
originated from the low-altitude ionosphere. During the periodic magnetospheric
substorms between 0600 UT and 1600 UT on 25 September, the enhancements of the
ion temperature implied that the convection electric field enhanced with the same
period of the substorms defined by the periodic particle injections measured by the
geosynchronous satellite. From the FA ion velocity, we can derive that the dayside
polar cap in the vicinity of the cusp is a strongly-motive region for the neutral

atmosphere during the substorms.




7-6

HEE S X O BESOHBERT — & & AW =B RRER 6 D HERE
O igf ith, ik B
(REBK AR LB

Estimation of global distribution of large-scale field-aligned currents
from ground-based magnetic data at mid-latitude and polar-cap observatories

O Nakano S. and T. Iyemori  (Graduate School of Science, Kyoto University)

East-west geomagnetic disturbances at middle latitudes are mainly attributed to field-aligned currents. In
the dark region of the polar cap where ionospheric conductivity is small and effects of ionospheric currents are
negligible, geomagnetic disturbances are mainly attributed to field-aligned currents as well. We estimated global
distribution of large-scale field-aligned currents from a combination of mid-latitude and polar-cap geomagnetic
data with a simple inversion method. The results are consistent with the general pattern of field-aligned currents
obtained by the past studies consisting of the Region-1 and Region-2 currents. On the basis of this estimation,
we will discuss characteristics of variations in the distribution of field-aligned currents during geomagnetically

disturbed conditions.
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Statistical study of small-scale field-aligned currents

2 Tomoyuki Hasunuma[1]; Hiroshi Fukunishi[1]; Yukihiro Takahashi[1]; Tsutomu Nagatsuma[2]; Ryuho Kataoka[2]

([1]Department of Geophysics, Tohoku Univ. [2]National Institute of Information and Communications Technology)

Field-aligned currents (FACs) play the most important role in the magnetosphere-
ionosphere coupling system. Magnetic field observations with spacecraft provide us
information not only on large-scale FACs such as 'Region 1' and 'Region 2' currents but also
on small-scale FACs. Although large-scale FAC structures have been investigated in detail,
studies of small-scale FAC structures remain preliminary. The purpose of this study is to
investigate the characteristics and polar distributions of small-scale FACs and to clarify their
contributions to the magnetosphere-ionosphere coupling system. We analyzed the Akebono
magnetometer data of 14,307 passes for 6 years with a new FAC analysis method using FFT.
The results obtained on the dependences of small-scale FACs on interplanetary magnetic field
(IMF) orientation and sunlit conditions are as follows. Firstly, the intense regions of small-scale
FACs show a concentration from the dayside cusp to the polar cap region for positive Bz. In
contrast, these FAC intense regions spread over the entire auroral oval for negative Bz.
Secondly, the intense FAC regions shift to the afternoon sector for positive By, and to the
morning sector for negative By. Thirdly, the intense FAC regions are concentrated in the
dayside cusp region on dark conditions. In contrast, the intense regions spread over the
dayside auroral oval in sunlit conditions. These results suggest that the small-scale FAC
regions spread with increase in the ionospheric conductivity. Further, it is suggested that
small-scale FAC densities also increase depending on the ionospheric conductivity, and that

the averaged values of FAC densities on sunlit conditions are 1.5-2 times larger than those on
dark conditions.
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A Satellite Mission to Investigate the Geospace

Y. Miyoshi”’, K. Shiokawa'", K. Seki'"), A. leda', T. Ono?, M. lizima®, T. Nagatsuma, T.
Obara®, T. Takashima®”, K. Asamura®, Y. Kasaba'®, A. Matsuoka, Y. Saito™”, H. Saito"*, M.
Hirahara™, Y. Tonegawa®, F Toyama®, M. Tanaka®, M. Nose'”, Y. Kasahara®, K. Yumoto', H.
Kawano, A. Yoshikawa'?, Y. Ebihara''”, A. Yukimatsu''” , N. Sato'” | S. Watanabe'""”, and the
Inner Magnetosphere Subgroup in the SGEPSS.

(1) STEL, Nagoya University, (2) Tohoku University, (3) NICT, (4) JAXA/ISAS, (5) Rikkyo
University, (6) Tokai University, (7) Kyoto University, (8) Kanazawa University, (9) Kyusyu
University, (10) NIPR, (11) Hokkaido University

We propose the Geospace satellite mission which investigates the energetics and plasma
environment of the inner magnetosphere with the GTO orbit. In the inner
magnetosphere, the energetic populations of trapped particles that contribute the
radiation belts and ring current are drastically changed during the geomagnetic storms.
Together with such energetic particle dynamics, several interesting auroral phenomena
and field dynamics (e.g. SAPS/SAID) in aurora and sub-aurora latitude would be
important subjects of the Geospace mission. A contribution to auroral study by the
Geospace satellite and corporative investigation with ground based observations will be
discussed.
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Development of a balloon-borne telescope for remote sensing of planets

Makoto Taguchi (National Institute of Polar Research),
Kazuya Yoshida, Hiroki Nakanishi (Graduate School of Engineering, Tohoku University),
Yukihiro Takahashi, and Takeshi Sakanoi (Graduate School of Science, Tohoku University)

For the first step to realize remote sensing of planets by a balloon-borne telescope
subcomponents of the telescope system have been developed and evaluated. Frequency
response of a tip-tilt mirror mount used for star-image stabilization shows flat response at
frequencies below 10Hz but the amplitude and phase of mirror movement become —3dB and
—-90°, respectively at a frequency of 100Hz. A sun sensor using a two-dimensional position
sensitive detector has been developed and its signal and noise levels under operating
condition have been measured to be more than 3.5V and less than 10mV or 0.075°. A control
momentum gyro and a three-axes stabilized model gondola with three orthogonal momentum
wheels have been developed for laboratory experiments of attitude control, and their
performance will be tested.
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Current status of Program of the Antarctic Syowa MST/IS radar
K. Sato, M. Tsutsumi, T. Aso (NIPR), T. Sato (Kyoto Univ), T. Yamanouchi and M. Ejiri (NIPR)

1. Introduction

PANSY is a plan to introduce the first MST (Mesosphere-Stratosphere-Troposphere) /IS (Incoherent Scatter) radar, which is
a VHF monostatic pulse Doppler radar, in the Antarctic to Syowa Station (39E, 69S) as an important station observing the
earth's environment with the aim to catch the climate change signals that the Antarctic atmosphere shows. This radar consists
of about 1000 crossed Yagi antennas having a power of 500kW which allows us to observe the Antarctic atmosphere in the
height region of 1-500 km. The interaction of the neutral atmosphere with the ionosphere and magnetosphere as well as the
global-scale atmospheric circulation including the low and middle latitude regions are also targets of PANSY. The observation
data with high resolution and good accuracy obtained by the PANSY radar are also valuable from the viewpoint of certification
of the reality of phenomena simulated by high-resolution numerical models. The current status of this project is reported here.

2. Improvement of radar system design

2.1 Class-E amplifier  An important problem is a limited supply of electricity at Syowa Station. The current total electric
power to maintain all operations at Syowa Station is about 200k W, while the needed power consumption was about 120kW for
the operation of the radar using the same type of amplifier of the MU radar and equatorial atmosphere radar which are models
of the PANSY radar. Thus, we developed a new type of amplifier (class-E amplifier) and succeeded in significant reduction of
needed power consumption down to about 60kW, which is realistic for the operation at Syowa Station.

2.2 Amtenna design  As the radar construction must be completed
in the short summer period in the Antarctic, antenna should be
designed to be light and easily assembled. We placed two sets of
antenna at the candidate of radar location at Syowa Station in January
of 2003 to survey issues on the construction in the windy and cold
climate, and monitored them over a year when we had 15 blizzards
with the most severe wind gust of 51.9m/s.  We have confirmed that
the stay cables are effective to reduce the vibration of the antenna
and to support it against wind pressure. Based on the results of the
environmental test of the antenna, we improved the antenna design
and placed them again at the same location in 2004. The newly
designed antenna has a weight of about 14kg and the time needed for
the assembly is reduced to about half an hour. Dummy antennas placed at Syowa Station in 2004

3. Survey at Syowa Station

In addition to the environmental test using dummy antenna described above, we made several kinds of survey at Syowa
Station. The first is a topographical survey in summer of 2002 and 2003 to determine the candidate of radar location. The
second is clutter identification performed in 2003. A pulse with a lpsec or 10psec length was emitted and their echoes
(clutters) from Antarctic continent situated about 4 km east of Syowa Station and icebergs were observed. Clutters were too
weak to be detected, indicating that the location is suitable to the radar observation. Third, the snow depth was examined by
taking aerophotographies and by using a snow ruler after A-class blizzard.

3. Balloon observation related to PANSY

To make scientific issues by the PANSY radar more concrete, several balloon observation campaigns were made. A
meridional scan of the stratosphere by radiosonde observations was made on a research vessel in the Pacific in the latitude
range of 28N to 48S at a latitudinal interval of | degree in December of 2001 in order to examine gravity wave energy as a
function of latitude. A poleward propagation of gravity waves generated in the Intertropical Convergence Zone (ITCZ) was
detected(Sato et al., JGR, 2003). Intensive observations were performed at Syowa Station. 320 radiosondes were launched in
ten days of each month of March, June, October, 2002 and December 2003 at a time interval of 3 hours to examine temporal
phase changes of gravity waves and their seasonal dependence. 95 ozonesondes and 50 radiosondes were launched in June to
December including the time periods of the Antarctic ozonehole formation and the recovery phase of the ozone layer. This
campaign includes 7 ECC and optical ozonesondes observations by high-altitude balloons up to an about 40 km altitude. The
ozone hole in 2003 was developed to be one of the largest in the past.

4. Future issues of radar construction

Although Syowa Station is located at a rocky island, it turned out by geographical survey that most of the radar location is
covered with soft sand made by wind erosion, which makes it difficult to take an anchor. The method of foundation
construction is the next issue to be overcome. Environmental tests of antenna modules and operation tests using a minimum
system will be also made in the near future.
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New implementation of Stereo radar system and digital receivers
in the SENSU Syowa SuperDARN HF radars

A. Sessai Yukimatu, M. Tsutsumi, N. Sato and M. Lester
National Institute of Polar Research
University of Leicester, U.K.

We plan a new implementation of Stereo radar system and digital receivers in the SENSU Syowa
SuperDARN HF radars in early 2005 (JARE46). CUTLASS type Stereo radar system, developed by Leicester group,
U.K., and by which the existing SENSU Syowa South radar will be replaced, can transmit two pulse trains with dual
frequencies simultaneously with independent pulse width and beam direction, and hence will act as two independent
radars and provides us with greater flexibility of the radar operation than ever, e.g., simultaneous global and higher
temporal and/or spatial resolution observations. Digital receiver technology, recently made available at considerably
lower cost, provides more flexibilities. e.g.. programmable bandwidth with multiple receivers connected to one
analogue inputs, as well as technical advantage such as no DC offsets of 1Q outputs. Moreover, if we apply multiple
digital receivers which receives each antenna output, arbitrary beam forming (for receiving path) can be made and
consequently super azimuthal resolution observation can also be possible. Based on the achievement we made using
current radar system so far, future perspective using the new technique will be discussed.
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Plans for Hokkaido HF radar

N. Nishitani, T. Ogawa, K. Shiokawa and Y. Otsuka (STELAB, Nagoya U.), T. Kikuchi (NICT),
N. Sato and A.S. Yukimatu (NIPR), A. Saito (Kyoto Univ.), K. Hosokawa (UEC) and others

We present a plan of constructing a new HF radar in Hokkaido, northern Japan. Hokkaido is located at
geomagnetic latitude of ~37 degrees, much lower than the existing SuperDARN radars. The radar can monitor
the wide latitudinal range (38-65 degrees), which was not covered by using the existing radars. The present
status of the radar, together with the details of the possible scientific targets, will be presented.
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DELTA campaign: sounding rocket experiment to study the Dynamics and Energetics of the Lower
Thermosphere in Aurora
J. Kurihara, T. Abe, K.-1. Oyama (JAXA/ISAS)

We are conducting a sounding rocket experiment to study the upper atmospheric dynamics and
energetics associated with the auroral activity of the lower thermosphere. The Japanese sounding
rocket “S-310-35" will be launched from Andeya Rocket Range in Norway in December 2004, and
thereby in-situ measurements of neutral temperature and density will be carried out in the
altitudes from 100 to 140 km. Optical measurement of neutral atmosphere by ground-based
Fabry-Perot Interferometer (FPI) and remote measurement of ionospheric plasma by European
Incoherent Scatter (EISCAT) radars will be made simultaneously with the rocket experiment.

The coordinated observations of thermospheric neutral and ionospheric plasma parameters by
the rocket, EISCAT, and FPI will be the first attempt for a study of the dynamics and energetics in
auroral region. In-situ neutral temperature measurement of the lower thermosphere is a key in this
project because it is generally considered difficult. Other ground-based instruments such as, sodium

lidar, multi-wavelength photometer, and all-sky cameras will be operated during this campaign.
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Development of geospace environment simulator and
the application to the analysis of spacecraft environment
H. Usui(RISH, Kyoto Univ.), M. Okada(NIPR), Y. Omura(RISH, Kyoto Univ.), T. Ogino(STEL, Nagoya Univ.),
T. Sugiyama(Earth Simulator Center), N. Terada(STEL, Nagoya Univ.),

Geospace environment simulator project team

In the space development and utilization, it is very important to understand the interactions between
spacecraft/structures and space plasma environment as well as the natural phenomena occurring in space
plasma. In order to evaluate the spacecraft-environment interactions quantitatively to contribute to the
progress of space utilization and space technology, we aim to develop a proto model of “Geospace
environment simulator” by making the most use of the conventional full-particle, hybrid and MHD
plasma simulations. The Geospace environment simulator can be regarded as a numerical chamber in
which we can virtually perform space experiments and analyze the temporal and spatial evolution of
spacecraft-environment interactions. The geospace environment simulator will be able to provide
fundamental data regarding various engineering aspects such as the electrostatic charging and
electromagnetic interference of spacecraft immersed in space plasma, which will be useful and important

information in determining the design and the detailed specification of spacecraft and space system.
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A New Paradigm for Research for Solar-Terrestrial Physics
Ken T. Murata (Center for Information Technology, Ehime University) & STARS team

In the present paper, we show a new research environment system for solar—terrestrial physics. This system works on
personal computers which are connected to the Internet. We download observation data files through the Internet and
map these data on the system. We are also able to extract observation data from the 3-D system to use as initial
conditions of 3-D computer simulations. As an environment of data assimilation, we can put both observation data and
simulation data into the system. In our talk, we will demonstrate how our system works for researches in the

solar-terrestrial physics, especially on the substorm studies in the Earth magnetosphere.
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Energy budget in the polar mesosphere and lower thermosphere (MLT) region

© Hitoshi Fujiwara [1], Sawako Maeda [2], Satonori Nozawa [3]

[1] Graduate School of Science, Tohoku University
[2] Faculty for the Study of Contemporary Society, Kyoto Women’s University

[3] Solar-Terrestrial Environment Laboratory, Nagoya University

From the recent studies on the mesosphere and lower thermosphere (MLT) region, some of the
dynamics and energetics in the region have been revealed. For example, Larsen [2002] showed that
horizontal wind field with strong vertical shears (> 50 m/s/’km) would be usually set up in the MLT
region. In addition, Maeda et al. [2002] reported high ion and neutral temperatures in the dayside polar
cap E region from simultaneous measurements by the EISCAT UHF radar at Tromse and the EISCAT
Svalbard radar (ESR) at Longyearbyen. In order to understand such phenomena, we should investigate
momentum and/or energy budget, which will show temporal and spatial variation. Using data sets
obtained from continuous observations, estimations of energy dissipation and transfer rates will become
possible in the MLT region. Fujiwara et al. [2004] estimated both the turbulent and electromagnetic
energy dissipation rates simultaneously in the polar lower thermosphere using the ESR Common
Program 2 data. Based on the heating rates derived from observations and/or parameterizations for
atmospheric processes, we can model the phenomena and evaluate energy inputs and flows in the MLT
region. In the present study, we estimate the auroral particle heating, solar ultraviolet heating, eddy and
molecular heat conductions, and infrared radiative cooling in addition to the above energy dissipation
rates (see Fig 1). It is well known that these heating/cooling rates show almost the same magnitudes in
the MLT region. The quantitative estimation for all the heating/cooling rates is, therefore, quite
important at each altitude in the mesosphere and lower thermosphere in various conditions. We also
discuss the effects of the heating/cooling processes on the energetics and temperature structure in the
whole thermosphere.

150 o Fig 1. Calculated atmospheric heating rates from
t).-,__/ P 50to 150 km altitude using a one-dimensional
7 / mesosphere-thermosphere model. Solar minimum
EUV ._—/ U‘_” J." 1 and geomagnetic quiet conditions are assumed.
i Y2QA. /Q | Thesymbols, EUV, UV, QA, Q) Qr, QC, Qp, and
e VA Osindicate solar extreme ultraviolet heating,
[— < ultraviolet heating, auroral particle heating,
100 E o™ ,-"'/Q | Joule heating, turbulent energy dissipation,
I~ i e heat conduction, and ozone heating rates,
) respectively.
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Morphology of sprites and characteristics of positive cloud-to-ground discharges over the U.S.High Plains in summer

Katsura Yamamoto[1]. Hiroshi Fukunishi[1]; Mitsuteru Sato[2]; Yukihiro Takahashi[1]  ([1]Department of Geophysics, Tohoku Univ. [2]RIKEN)

In order to investigate the morphology of sprites, we studied the characteristics of positive cloud-to-ground (+CG)
discharges with sprites. The sprite events were observed over the U.S. High Plains in summer during the STEPS 2000
campaign. We estimated the charge moment and decay time constant of these CG discharges using ELF magnetic field
waveform data obtained at Syowa station (69.0S, 39.6E) in Antarctica. Further, we compared the values of charge
moment and decay time constant with the values of peak current intensity measured by the National Lightning
Detection Network (NLDN). We will discuss the relationship between the morphology of sprites and the

electromagnetic characteristics of these parent CG discharges in detail.
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Quasi-monochromatic wave patterns in the sodium nightglow
over Syowa Station in the Antarctic

°Y.Yamada and H. Fukunishi (Tohoku University)

Results of an imaging observation of the sodium nightglow over Syowa Station in the Antarctic
from March to October, 2002 are presented. Quasi-monochromatic wave patterns(QMWP) with
the horizontal wavelength of 10-60 km were frequently observed. Horizontal phase speed relative to
the ground (|vg|) for each QMWP is calculated to be 0-112 ms™'. Azimuthal directionality of the
horizontal phase propagation is isotropic for the QMWP with |vg| < 50 ms™!, while anisotropic with
relatively eastward preference for the QMWP with |vg| > 50 ms™'. The QMWP with |vg| > 50 ms™!

were mainly observed [rom June to August.
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Antarctic stratospheric sudden warming event in 2002
and the mesospheric temperature variation observed
by a sodium lidar

Takuya D. Kawahara (Shinshu U), M. Tsutsumi (NIPR),
and
A. Nomura (Shinshu U)

Total 223 nights (2002 hours) of temperature measurement in the mesopause region (80-105
km) was successfully done in wintertime at Syowa station (69° S, 39° E) starting from 2000
through 2002. The monthly mean temperature of 2002 shows unusually higher (25 K and 20
K) in June and July compared with previous 2 years. Variations of individual nights showed
the temperatures at 80 km, 85 km and 110 km are in good agreement among three years
through the observation period. The temperature of 2002 began to increase from the middle of

May and was back to normal around the end of July in the limited altitude range of 90-105
km.
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Statistical analysis of the ground back-scatter echo using Super DARN HF radar

O‘Fakeshi Henna[1]; Hiroshi Fukunishi[1]; Hitosi Fujiwara[l]; Takashi Kikuchi[2]; Keisuke hosokawa[3]; Ryuho Kataoka ([l]Department of

Geophysics, Tohoku Univ. , [2]NICT, [3] Department of Information & Communication Engineering, The University of Electro-Communications)

The quasi-periodic enhancements of the ground back-scatter echo power in the Super DARN data have been identified
as an indicator of atmospheric gravity waves (AGWs) in thermosphere (Samson et al., 1989). Though AGWs are
thought to be generated by the auroral electrojet and/or auroral particle precipitation, the statistical features of sources
of AGWs are still unknown. We have analyzed ground back-scatter echo data obtained at King Salmon (2002/03~
2003/08) and Kodiak (2002/01~2003/08) statistically to investigate dependence of the generation of AGWs on
geomagnetic activity. Since the quasi-periodic enhancements can be observed only when the ground back-scatter
echoes are observed, we should investigate monthly appearance properties of the ground back-scatter echoes at first.
Then, we will search for signatures of AGWs from the ground back-scatter echo powers during the period. We will

also show the method and the preliminary results of our analysis in this paper.
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3-D hybrid simulations of magnetotail reconnection and 3-D visualization
(ODaisuke MATSUOKA (Ehime Univ.), Ken T. MURATA (CITE, Ehime Univ.),
Masaki OKADA (NIPR), Tooru SUGIYAMA (Earth Simulator Center),
Hideyuki USUI, Yoshiharu OMURA, and Hiroshi MATSUMOTO (RISH, Kyoto Univ.)

As the recent development of supercomputers, 3-D computer simulations for space plasmas are getting practical. We
can obtain 3-D structures or configurations of a variety of area in space. However, technique and environment for
analyzing the 3-D simulation data have not established. We herein propose a visualization environment for data analysis
of 3-D plasma particle simulations. In the present study, we show various type of 3-D visualization techniques of space
plasma phenomena. We discuss what we can find on the present 3-D environment.
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Fig.1 3D visualization of a magnetotail reconnection Fig.2 Charged particle moving on magneticline
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Charge states of O and He ions injected at substorm onset and injection region; Geotail/EPIC observation

T. Fujimori (Dept. of Geophysics, Kyoto Univ. ), M. Nose (DACGSM, Kyoto Univ. ),
K. Keika (Dept. of Geophysics, Kyoto Univ. ), R.W. McEntire (JHU/APL), S. P. Christon (Focused Analysis and Research)

Oxygen and helium ions in the Earth's magnetosphere are supplied from two sources, that is, the
ionosphere and the solar wind. The charge states of the heavy ions from the ionosphere are generally low (1+
or 2+), while those from the solar wind are highly charged. Therefore, observing the variation of charge state
of positive ions in the magnetosphere gives us information on their origin. For example, the increase of O+
ions in the magnetosphere may indicate that they recently flew out of the ionosphere. Investigating ion's

charge state is very useful for the study of the magnetosphere-ionosphere coupling.

However, only a few satellites carried instruments, which can measure the ions' charge states.
Furthermore, they are not sensitive enough to analyze a phenomenon in a short time scale such as ion

injection from the near-earth tail into the inner magnetosphere at substorm onset.

In this study, we used the flux data from the EPIC/ICS instrument on Geotail: it can measure mass of ion
in the energy range of 50 keV - 3 MeV but not charge state. However, using the method of Sibeck et al., 1988,
we can estimate the charge state of injected He and O ions. In addition, this method gives us information
about location and time of ion injection. Analyzing data in the solar maximum period (October 2000 -
September 2001) and the solar minimum period (January 1996 - December 1996), we made statistical

analysis.

Results are summarized as follows.

(1)  The average charge states of O ions during the solar maximum period were lower than those during
the solar minimum period, implying that amounts of ions of ionospheric origin become larger during
the solar maximum period.

(2) The charge states tended to be higher in both O and He ion as the energy range became higher
during both solar periods.

(3)  Almost all injection points were distributed in the region from dusk to midnight.

We will compare the estimated injection time with the time of auroral break-up, Pi2 pulsation occurrence,
and injection observed by LANL satellites in the geosynchronous orbit. We will also discuss the difference
between charge states obtained by this method and those really observed by EPIC/STICS instrument on
Geotail, which can measure the charge state of ion, when the count of the EPIC/STICS data are large enough

to analyze substorm injection.
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Mapping of Auroral Regions to the Magnetosphere : Comparison of the Near-Earth
(< 10 Re) Plasma Sheet
Hisato Shirai (INCT), Toshifumi Mukai (JAXA/ISAS)

In this paper we compare E-t spectrograms of low-energy particles observed by the Akebono
spacecraft at altitudes of 300-10,000 km and those obtained by the Geotail spacecraft in the
magnetosphere. The Akebono E-t spectrograms indicate that ions with 10 keV were not observed in the
diffuse auroral region. The lack of 10 keV ion flux is identified as a band of no ions over several degrees
of latitudes. We call this band “‘lon Drop-off Band (IDB)" and have examined its characters. In this
paper, we compare the spectra of IDBs observed by Akebono with those obtained by Geotail. It is shown
that IDBs are observed frequently at the Akebono altitudes but are hardly identified by Geotail at >10 RE in
the magnetosphere. Although we present an example of IDB observations by Geotail at 8-9 RE, it is an
exceptional example. Few observations of IDBs at >10 Re suggests that the magnetospheric region of
IDBs are located at distances within 8-9 RE. In other words, the poleward boundary of IDB observed by
Akebono is projected to a distance around 8-9 RE in the magnetosphere. We also compare our results
with Interball observations and show that IDB can be a useful tracer to map auroral regions to the
magnetosphere, especially in the near-Earth ( < 10 RE) magnetosphere.

TR R 300 km-10,000 km @& E CEIMI L7 A— o TR E-t spectrograms & 4T A L
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Mmb, ZOA X DOR¥EIL E spectrograms FTA A BERICIKIT-HEL LTRESN S, Fald
Z DOHEELZ lon Drop-off Band (IDB): 4 -31), 3 LWT 21T T 1=, AT, —o IDB #F|[F L
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Applicability of AKR index

A. Kumamoto, T. Ono, M. lizima (Tohoku Univ.)

[Introduction]

AKR (Auroral Kilometric Radiation) has been widely known as phenomena which are closely associated with aurora. In
several studies, it was pointed out that sudden enhancement of AKR (AKR onset) is a good indicator of substorm onset
[Slavin et al. 1993; Murata et al. 1995]. Based on them, Muwrata et al. [1997] have proposed AKR index as a
geomagnetic index such as AE, Kp and Dst. Recently, observations by Geotail and Akebono clarified that AKR activity
varies depending on seasons and solar activities [Kasaba et al., 1997; Kumamoto and Oya, 1998; Kumamoto et al., 2001;
2003a; 2003b]. It is inferred that AKR index is also affected by the phenomena. If so, some corrections might be
necessary for deriving AKR index from plasma wave data. In this study, seasonal and solar cycle dependences of AKR
index have been investigated based on the long-term plasma wave data obtained by the Akebono satellite.

[Results]

9-years AKR indices (from 1989 to 1997) were derived from the plasma wave data obtained by the PWS (Plasma Waves
and Sounder) instrument [Oya et al., 1990] on board the Akebono (EXOS-D) satellite. They were, then, divided into
following 5 sub-data sets: (1) Summer during solar maximum, (2) Winter during solar maximum, (3) Summer during
solar minimum, (4) Winter during solar minimum, and (5) others. For each sub-data set, correlation of AKR index with
geomagnetic indices (AE, Kp, and Dst) were obtained. The results clearly show that the value of AKR index varies
depending on seasons and solar activities. AKR index in winter is 10 dB larger than that in summer and that during solar
minimum is 5 dB larger than that during solar maximum even when AE/Kp/Dst indices indicate the similar value.
Furthermore, it is also found that AKR index shows a little negative correlation with other geomagnetic indices under
high geomagnetic activity conditions.

[Discussion]

Under the quiet conditions, AKR index shows clear positive correlation with other geomagnetic indices, as reported by
the previous studies. However, the values of AKR index are biased depending on seasons and solar activities. The results
must be noted when we search substom onset by using AKR index. Under the disturbed conditions, AKR index does not
show positive correlation with other geomagnetic indices any more and even gradually decrease. Based on Morioka et al.
[2003], AKR tends to disappear during large magnetic storms. AKR index decrease is probably associated with the
storm-time behavior of AKR. In viewpoint of using AKR index as a proxy of other geomagnetic indices such as AE, Kp
and Dst, the results found in this study suggest weak points of AKR index and necessity of some corrections of raw AKR
index. In the viewpoint of understanding AKR index as a unique index for global activity of auroral particle acceleration
processes, however, AKR index should not be corrected because the conditions of seasons, solar activities, and large
storms are all actually affects the auroral particle acceleration processes. In future works on AKR index, the latter
viewpoint should be focused on as well as the former one.
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TEC observation in the PPB experiment in JARE-44

A. Kadokura (NIPR), Y. Otsuka (STE lab.), T. Chachin (DX antenna Co.), H. Yamagishi (NIPR),
T. Yamagami (ISAS), JARE-44 PPB group

Preliminary results of the GPS/TEC observation by the Polar Patrol Balloon (PPB) #8 and #10 in
JARE-44 in January, 2003 are introduced. Table 1 shows the specification of the PPB-TEC. PPB-TEC
receives the signals from maximum three GPS satellites at every 1 minute. Table 2 shows the occurrence
of the number of satellite at each sampling. Figure 1 shows the data obtained by the PPB#8. TEC value in
Fig.1(b) is relative one in TEC unit, which is converted value from observed direction to the zenith
direction. In the TEC data, both daily and latitudinal variation can be seen. The higher values can be seen
in the lower invariant latitude. Figures 1(c) and (d) show that the GPS satellites were seen mainly in the
northern (lower latitude) part of the sky with the elevation between 30 and 60 .

Table 1. Specification of the ” BALLOON ALTITUDE AT TEC observation in P08 )
PPB-TEC. et e ®
» Manufacturer: DX antenna Co. g af, ol 4 P i \"W\.P’\ f;‘k' [
- Receiver: Ashtech [Z-Eurocard| = 3o \( k} 15“
+ Received signal: L1-P, C/A, L2-P 2 Bf \
+ Power: 12V, 0.6A, 7.2W 2. —_—— —
* Received satellite: EL > 10 & TEC observation by PPB#08 in 2003 -
* Sampling rate: 1 min. I SR L LN e (S
+ Max. number of satellite : 3 = 60| o e 460
* Telemetry data: o T : P Tiegons
1. ZDA message: c 40? ( %" i 'g:# by o jso =
year, date, time = 20l ; i QI _;E‘f: %ﬁ J40 &
2. MPC message: § | [ _’i'l,fi ¥ vrlp 1.7
+ satellite ID s o ‘ bl 1%
- satellite elevation T ol d ; ! A I T 20
* satellite azimuth 900 TEC/GPS satel lite elevation PPBA0B b
- L1-P co:Iie data | T @) |
- warning flag FEN 1
+ good/bad flag = Boj
+ full carrier phase (cycle) = |
+ code transmit time (ms) § B ]
- range smoothing correction (m) | -
- L2-P code data % 0 15
+ warning flag "
+ good/bad flag N
+ full carrier phase (cycle) W
+ code transmit time (ms) = B Pt ! PR
+ range smoothing correction (m) = b g ' o “| fffjl' T I N
P gof ! Jl’ Iﬁrﬂfﬂr !J 1.{1:_ 'f‘!p(ﬂff{’ ill"['fSJ . il ir,;‘ ]
Table 2. Occurrence of number of ob | iR j.@fl" (I P [J{f:,,'r:'J.i ;M,'ﬁ; i

satellite at each receiving.

5 10
TIME AFTER LAUNCH (DAY)

15

1sat. | 2 sat. A ]
st e | eaNCal, 108 Fig.1. TEC/GPS observation by PPB#08: (a) Balloon
ppBrog | 12204 | 3313 | 952 | 16469 altitude: (b) Observed TEC and invariant latitude (ILAT)
(74%) | (20%) | (6%) :
of the balloon; Elevation (¢) and azimuth (d) of the received
ppBeto | 1083 1 97 21 1 1701 GPS satellite
(93%) | (6%) | (1%) *
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Study of ELF/VLF band electromagnetic waves
in the Antarctica observed by Polar Patrol Ballons

°T. Miyake', H. Yamagishi®, A. Chino', T. Okada', T. Yamagami®,
NIPR PPB group, ISAS/JAXA balloon group
1: Tovama Prefectural University, 2: National Institute of Polar Research,
3: ISAS/JAXA

The two large scientific balloons (PPB:Polar Patrol Balloons) were launched on Jan. 13th, 2003 at Syowa Station
in the Antarctica. The balloons reached the altitude of 33km, and observed various data for about two weeks.
We developed wide-band electromagnetic wave receiver (EMW) onboard PPB and observed ELF/VLF waves in the
Antarctica. VLF band waves observed in the Antarctica are frequently modulated in frequency. Among these frequency
modulations, the modulations in about 20sec are considered to have relations with the compressional MHD waves.
By taking cross correlations between data observed by two balloons, we can identify the direction from which VLF
waves propagate as well as the source region where these waves are excited. We compared one event observed by both
balloons on Jan. 17th, and found the time when the strong VLF wave observed by the 8th PPB was 3 seconds earlier
than that observed by the 10th PPB. This result indicates that this VLF wave propagates with the velocity of about
67km/s. The projection of this velocity on the equator plane is about 1800km/s, which is almost the same order as

the estimated velocity of the compressional MHD waves in this region,

2003 1 H 13 H., Mg 5 2 o sE[E % EK (PPB: Polar Patrol Balloons) AVMERE 17z, # 6 REfHOD[H
2 sl THRERE N iz 2 OSBRI EEE B EIC 3E D . 500-600km OFREER {3 - 72 F Tl - THEER 30km OE#R F28HL
FEEAREEL ., %2 BHICHEmA EE Lz, 2 A7 HiC 2 8B OXERDBIMIAKZ 5% T 26 HifimiMs 22 R L, &
H A F— 2 ORISR LTz, SEO PPB B EBRISHEMRRITT 5 AEEXERETNEICH—OBldE iR L, &
MO 4 PR RO, R ERHISEA AT L EAENE L TR Nz, RS )V—71E 2O PPB Bl
B0l T, MMKIC 350 % ELF/VLF #iESISEKOBRZT > 7. s THRE N5 T VLF Shs@hic &k S 2500
M- TWVAETENEL, CThEOERDS B 20 HIEEOEM T VLF o i LAY 2 BGUE tiEROR AR
L THRAETZERHYE MHD #ic k38O THBHELEALNTVWS, COBKEHET S -HIcE, ELF #iE#TH 50
HERFOMABICFES LT VLF #iE#0BiHBERPEZ TV AT L 2T 228N H 5, 22 T45EO PPB BlfllE
ERTld ELF #H{RJE I O#IE L 8 kHz @ VLF ##h36 e o ERHEHI 2 17 5 LA s s A e Lz, C OB
B EERONEICR Y T TEREN—T T 7 F+EZET7 7 LTHWT WS, AT, 2 BO%EK (PPB8 &
BRU 10 B8) IS NS 4 Tl N T»% VLF FiE#EKICEH L. 2 BOBIT— 2 O EMEMZI S
CET. CORMOEGIAMNRTREREORERITo/. 1 B 17 HICE X Wiz VLF #HiREERE 8 SEOBH 77— 2
% 3 WRBIRHC IR A E < . ZOMRM S CORIOEREE R RS L) 6Tkm/s L5, TOBEBKICET 51
A5 —ik DMEEIZH 3000km/s TH D, [[Al—DFhA A7 —HlI%EKRBEGER LD LEREA STV, LML OHESR
Aol I T 2 L8 1800km /s Eix b, FHIE N2 EFM MHD #8038 EIE R L TW15, CORED. 1817
HICBI & N7z VLF iR Eh B S TERE MR T AI A R D AR B Y] - Tail L 7=BRIChie S N /- S 2 B2 El L C
Xl RART—HEBRILILDTHZ L EZLNS, SHEIC ELF #iE#HOWIET—2 L O - 8542170 VLF #
B & ERRYE MHD SO BMEZRGEYT 5.
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Analysis of Magnetometer Data by Polar Patrol Balloon(PPB) Observation

Yasuho Nishio, Fumio Tohyama (Tokai University)
Hisao Yamagishi, Natsuo Sato, Akira Kadokura (NIPR)
Takamasa Yamagami, Michiyoshi Namiki, Yoshitaka Saito (ISAS/JAXA)

Abstract

The Polar Patrol Balloon (PPB) Project that had planned geophysical observations was carried out at Syowa Base, Antarctica in January 2003,
Fluxgate magnetometers had on board to the 3 balloons and the change of the geomagnetic field was measured. The PPB-9 launched on 6,
January but we were not able to obtain the flight data because of the balloon system trouble. The PPB-8 and -10 launched on 13, January and we
obtained the geomagnetic field data for 25 days and 11 days, respectively. It is very difficult to determine precisely the change of the geomagnetic

field by the flight data because the operation of the gondola spin motor was failure. We describe here the experiment and results of magnetometer
data analyses.
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Performance of the revised house-keeping system

for the polar patrol balloons

Tijima Issei, Izutsu Naoki, Kawasaki Tomomi, Matsuzaka Yukihiko, Namiki Michiyoshi, Ohta Shigeo,
Saito Yoshitaka, Toriumi Michihiko, Yamagami Takamasa (ISAS)

Yamagishi Hisao, Ejiri Masaki, Sato Natsuo, Ebihara Yusuke, Kadokura Akira (NIPR),

Murakami Hiroyuki (Rikkyo Univ.), Uchiyama Sadayuki, Konno Yuji (Clear Pulse Ltd.)

On Jan. 4, 2003, we have launched a balloon to observe the high energy cosmic electrons in 100
GeV region from the Syowa station. The balloon flew in the Antarctic sky for 13 days at the altitude
of ~ 35 km. This balloon is the retrial of the unsuccessful experiment carried out last year, due to the
incorrect actions of the command system caused by the static electricity. Based on the experiences
of the previous experiments, 1. we ensured the separation of the payload from the balloon, including
the usage of a double-tone type command system, which is strong against the static electricity, 2.
parameters of the auto-level controller was tuned, and 3. the control sequence of the solar power
manager was improved. In this presentation, we are going to introduce the housekeeping system
the ballast

focusing on the revised points. The system operated well as figure 1 and 2 show :

consumption was 3~4 % of the total weight, and the power supply was stable.
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Location of Cusp Ion Precipitation Related with IMF B, and B.: Akebono observations

-Keiko T. Asai (NICT, asaikt@nict.go.jp),
K. Maezawa, T. Mukai, and H. Hayakawa (JAXA/ISAS)
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Displacement of cusp precipitation dependent on the interplanetary magnetic field (IMF) orientation is
investigated using data from the Akebono satellite at altitudes of several thousands of km. More than a hundred
cusp events have been identified with the low-energy particle detector (LEP) onboard Akebono. The IMF
parameters are given as hourly values, and we chose cases in which neither B, and B. of the IMF changed sign from
that of the previous hour. The ion precipitation from the cusp observed by the satellite has been dispersed by
convection. We defined the starting location of the cusp ion precipitation as the point where observed cusp ions had
the highest energy in the energy dispersion curve recorded along the satellite’s path and named this the “entry
point” of cusp ion precipitation. Our analysis shows that the “entry point” changes location according to the B, and
B. components. The latitudinal displacement is linearly related only to B.. The longitudinal displacement is related
mainly to B,, whose effect is statistically larger for positive B. than for negative B.. The “entry point” is regarded as
the location of the cusp ions nearest to the separatrix, when the cusp ion injection with energy dispersion is
triggered by the magnetopause reconnection. Therefore, the displacement of the “entry point” indicates movement
of the area where magntopause reconnection occurs. The result supports interesting topologies of dayside
reconnection on the basis of anti-parallel reconnection occurring near the polar cusps. On the basis of anti-parallel
reconnection, we discussed this result and suggested that dayside reconnection locally occurs around the polar
cusps for all conditions except strong southward IMF.
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ALTITUDE VARIATION OF ION CONICS AROUND THE CUSP REGION
W. Miyake (NICT), M. Bouhram (MPIP)

Akebono observations in 1990s revealed that macroscopic features of ion conics around
the dayside cusp region are well modeled by ‘Polar Cusp Heating Wall Model’. The ions
are gradually heated in the wall extended in altitude and longitude but thin in latitude
during their poleward convection. Recent intercomparison of Akebono, Interball-2, and
Cluster observations has provided a global view of altitude development of ion conics
and has shown that the wall is extended up to Interball altitude and that ion heating is
possibly saturated at Cluster altitude.
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Simultaneous measurement between auroral spectral emission and ion upflow obtained by
ASG and ESR

“Katsuya Tsubonel[1], Takeshi Sakanoil1], Shoichi Okanol1]], Yasunobu Ogawal2], Satonori Nozawal[2], Takehiko Asol3]
[1] Department of Geophysics, Graduate School of Science, Tohoku University
[2] Solar Terrestrial Environment Laboratory, Nagoya University, [3] National Institute of Polar Research,

Abstract

EISCAT Svalbard Radar (ESR), installed at Longyearbyen (78.2° N, 16.0° E, ILAT = 75.2° ),
Spitzbergen in the Arctic, have so far measured a variety of ion upflow events associated with
soft electron precipitation. Aurora Spectrograph (ASG) is also installed at Longyearbyen and
can measure auroral spectra over 450nm-760nm spectral range with a wavelength resolution of
1.5nm. In order to clarify the relationship among auroral emission at O [ 630nm and Ol 732/733nm,
which are also caused by soft electron precipitation, electron temperature, electron density and
upward ion velocity, we have made comparison between ESR data and auroral spectral data
obtained by ASG.

In the presentation, we will present event study on December 8, 2001 and January 22,2004
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EISCAT observations during the SERSIO experiment
Yasunobu Ogawa', Kjellmar Oksavik?, and the SERSIO science team

' Solar-Terrestrial Environment Laboratory, Nagoya University, Nagaya, Japan
? Applied Physics Laboratory, Johns Hopkins University, Laurel, Maryland, USA

Abstract:

We report EISCAT results during the SERSIO (Svalbard EISCAT Rocket Study of
Ion Outflows) sounding rocket campaign. The SERSIO rocket was launched southwest
from Ny-Alesund (Geomagnetic latitude of 76 deg North) on January 22, 2004 at 08:57
UT, after the arrival of a CME at 0105 UT.

During the rocket campaign the EISCAT Tromse UHF radar was pointed at low
elevation towards northwest (Elevation: 25.0 deg, Azimuth: 344.7 deg) and obtained
coverage near the southern part of the rocket trajectory, giving information on plasma
convection, density, and temperature boundaries along the radar beam. The EISCAT
Svalbard Radar (ESR) in Longyearbyen looked both the field-aligned direction
(Elevation: 81.6 deg, Azimuth: 181.0 deg) and southwest (Elevation: 70.8 deg,
Azimuth: 261.1 deg), intersection of the UHF beam at approximately 550 km altitude.

[on upflows exceeding 500 m/s were observed with both the ESR 42m and 32m
antennas at 0851 UT and continued throughout the launch window. Simultaneously a
strong 630.0 nm emission was observed equatorward of the longyearbyen and Ny-
Alesund. We discuss relationship between the ion upflows and the cusp aurora.
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Solar-cycle variation of ion upflow in the polar ionosphere using EISCAT UHF radar
Akihiro Sakurai, Ryoichi Fujii, Yasunobu Ogawa, and Satonori Nozawa

Solar-Terrestrial Environment Laboratory, Nagoya University

We have investigated solar-cycle variations of ion upflow by using data obtained from the EISCAT UHF
radar between 1987 and 1999. We have found that the altitudes where ions start to flow up from the polar
ionosphere vary according to solar-cycle. In this talk, we discuss relation between the solar-cycle variations

of the ion upflow and physical parameters such as temperature and electric field.
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AKR disappearance and magnetospheric dynamics during magnetic storms

T. Seki™®_ A. Morioka @, Y. S. Miyoshi ®*®, F. Tsuchiya ®, H. Misawa ?®’
(1) Japan Aerospace Exploration Agency
(2) Planetary Plasma and Atmospheric Research Center, Tohoku University, Japan

(3) Solar-Terrestrial Environment Laboratory, Nagoya University

It is well known that the AKR activity has a close correlation with substorm activities, especially with
aurora activity and AE index. It is also known that magnetic storms are always accompanied by
substorms, but there is only one previous study on storm-time AKR activity. We have discovered that
AKEBONO and GEOTALIL satellites often observe the case in which AKR activity decreases suddenly in
the initial and main phase compared to the pre-storm level. The objective of this study is to know the
cause of this "AKR disappearance" during magnetic storms and use it to understand storm-time
magnetospheric dynamics. A case study of an "AKR disappearing event" shows that the presence of
field-aligned electric fields controls the activity of AKR activity. Based on this result and Knight [1973]'s
current-voltage relation, we presumed a scenario for "AKR disappearance" during magnetic storms. Data
from LANL and WIND satellite observations supports these scenarios and a picture of solar
wind-magnetosphere interaction of "AKR disappearing events" is shown.
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Statistical study of dayside magnetopause motion at SCs:
Geotail/EPIC and GOES observations
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Statistical study of dayside magnetopause motion at SCs:
Geotail/EPIC and GOES observations
K. Souma (Dept. of Geophysics, Kyoto Univ. ), M. Nose (DACGSM, Kyoto Univ. ), K. Keika (Dept. of Geophysics,
Kyoto Univ. ), R.W. McEntire (JHU/APL)

We statistically investigated dayside magnetopause (MP) motion at SCs.
This study consist of two parts: the estimation of MP velocity using Geotail/EPIC data and statistical study of fast mode
wave propagation using two GOES satellites

(a) The estimation of MP Velocity using Geotail/EPIC data
To conjecture the magnetopause velocity at SCs using ion sounding technique, we used the data from
Ion Composition System (ICS) sensor of the EPIC instrument on Geotail. Using data set in the period of
January , 1996 to March, 2002,we could identify 12 events when Geotail crossed the MP at SC. We investigated the
relationship between the MP velocity and the solar wind parameters derived from WIND or ACE.
We foud that the MP velocity tended to be correlated with the magnitude of IMF, not correlated with the dynamic pressure.
Angle between the shock normal vector and the MP normal vector was lager as magnetic shear (angle of the magnetic field
between magnetosphere and magnetosheath) was large. This indicates that the MP response to the interplanetary shock

depends on the IMF orientation.

(b) Statistical study of fast mode wave propagation using two GOES satellites

When the interplanetary shock or tangential discontinuity strikes the MP, it launches fast mode wave into the
magnetosphere. With two GOES satellites operating simultaneously in the dayside magnetosphere, we determined the
geosynchronous Bz response delay time to a reference satellite. From the result of (a), we expect that the delay time is
affected by the IMF orientation. To confirm this, we carried out a statistical investigation on time delay during 1996-2002,
using 1-min resolution GOES-8, GOES-9 and GOES-10 geosynchronous magnetic field observations and ACE data. Our
data set consist of 68 events (36 events during IMF Bz < 0 nT, 32 events during IMF Bz > 0 nT).

Statistical result showed that delay time tend to be shorter and longer during IMF Bz < 0 nT and IMF Bz > 0 nT,

respectively. This suggests that the MP is compressed over broad region during IMF Bz < 0 nT.

From both results, we conclude that the MP is compressed by only dynamic pressure when IMF Bz is positive, by contrast,

the MP is compressed by not only dynamic pressure but also erosion effect when IMF Bz is negative.
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Nonlinear impact of plasma sheet density
on storm-time ring current
°Y. Ebihara’, M.-C. Fok?, R. A. Wolf®, M. F. Thomsen*, and T. E. Moore?
1. National Institute of Polar Research, Japan
2. NASAGSFC, USA
3. Rice University, USA
4. LANL, USA
We investigated the nonlinear impact of the plasma sheet density on the total energy of the
storm-time ring current by means of a numerical simulation that self-consistently solves the
kinetic equation of ring current protons and the closure of the electric current between the
magnetosphere and ionosphere. Results of the simulation indicate that when the convection
electric field is self-consistently coupled with the ring current, the total energy of the ring
current ions trapped by the earth's magnetic field is roughly proportional to NP,.“"_, where N, is
the plasma sheet density. The total energy is almost proportional to N,  when we use an
empirical convection electric field. independent of the condition of the simulated ring current.
Statistical analysis using 10-year data from the geosynchronous LANL satellites revealed the
fact that the best correlation coefficient between the pressure-corrected Dst (Dst*) and E.Nps" 1S
achieved when the power index n is 0.56, where £, is the solar wind electric field. This
power-law feature agrees with the self-consistent simulation. We suggest that the nonlinear
response of the ring current to N, is one of the mechanisms that impede the growth of the

storm-time ring current for extreme condition.
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Global storm-time morphology of ring current proton flux:
Post-midnight enhancements and their possible mechanisms

©Y. Ebihara’ and M.-C. Fok?

1. National Institute of Polar Research, Japan
2. NASAGSFC, USA

We investigated the detailed morphology of the storm-time distribution of ring current protons
and energetic neutral atoms (ENAs) observed by the High Energy Neutral Atom (HENA)
imager on the IMAGE satellite. The post-midnight enhancements of the proton and ENA fluxes
were in particular focused in this study, and the following six possible mechanisms causing the
post-midnight enhancements were tested by using a self-consistent Kinetic simulation of the ring
current protons; (1) shielding electric field, (2) gap between the Region 2 field-aligned current
and the auroral oval, (3) strong gradient of the ionospheric conductivity near the terminator, (4)
plasma sheet density, (5) plasma sheet temperature, and (6) local-time dependence of the plasma
sheet density. When the convection electric field is highly deformed by the shielding electric
field driven by the Region 2 field-aligned current and the potential pattern is twisted toward
dawn, the simulated post-midnight enhancements agree well with the IMAGE/HENA
observations, even though effects other than shielding fields were not included. The overall
convection strength is found to have a substantial influence on the morphology of the
distribution of the ring current protons. The MLT of the flux peak is also shown to depend
slightly on the plasma sheet density and solar activity. A local-time dependence of the plasma
sheet density can produce a pronounced post-midnight enhancement without introducing the
self-consistent electric field. Other possible mechanisms causing the post-midnight

enhancements are also discussed in detail.
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Contribution of charge exchange process to the storm recovery:

Quantitative estimate using IMAGE/HENA data

OK. Keika', M. Nose’?, P. C. Brandt’, S. —1. Ohtani’, K. Takahashi’, D. G. Mitchell’

' Department of Geophysics, Graduate School of Science, Kyoto University.
? Data Analysis Center for Geomagnetism and Space Magnetism, Graduate School of Science, Kyoto University.

*The Johns Hopkins University Applied Physics Laboratory

Several mechanisms have been proposed to explain the decay of the storm-time ring current. Although charge
exchange and ion flow-out processes are believed to be the most probable causes of the decay, it has been
controversial which is the dominant process. In this paper, we attempt to estimate quantitatively how much energy
is lost through charge exchange, using energetic neutral atom (ENA) data (> 10 keV) obtained by the HENA
imager onboard the IMAGE satellite.

The HENA imager detects ENAs which are generated when ring-current energetic ions exchange charges with
neutral atom and molecules of the upper atmosphere and exosphere. The energy of a detected neutral atom is
considered equal to the energy lost by a ring current ion. The estimate of the energy loss rate depends on the square
of the distance from the satellite to the position of ENA production as well as on the flux of ring current ions (J;y)
and the density of geocorona (ny). (A detailed equation will be shown in our presentation). Information about the
pitch angle distribution of the ring current ions is also required for estimating the energy loss, because HENA can
detect only a part of ENAs produced. In this study, we assume that (a) the pitch angle distribution is isotropic and
that (b) all ENAs are generated at the spherical shell with a radial distance of 8 Rp.

We calculated the energy loss rate for the recovery phase of four storms (August 12, 2000, April 22, 2001,
September 23, 2001, and October 21, 2001). The loss rate was less than 1/10 of the decay rate of ring current ions
estimated from Burton’s formula (Burton et al., 1975) for all events. We found that HENA detected just
a few parts of ENAs produced atlower altitudes when IMAGE was located above the polarregions. The
assumption (b) is expected to give the upper estimate of energy loss at higher altitudes (L > 3~4 Rg). We conclude
that the contribution of charge exchange at higher altitudes is very small.

In this paper, we will also present the contribution of charge exchange at lower altitude and its comparison with

energy loss through ion escape out of the magnetosphere.
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Intense convection electric field observed in the inner magnetosphere and plasmasphere
during a major magnetic storm
Atsuki Shinbori', Takayuki Ono', Masahide lizima', Atsushi Kumamoto', and Hiroshi Oya’
IGeol;)hysical Institute, Tohoku University
’Fukui University of Technology

The electric field variations in the inner magnetosphere and plasmasphere regions during a major
magnetic storm which occurred on July 8-11, 1991 were investigated by using the observation data of the
Akebono satellite. In the present studies, we plotted the electric field intensity of the dawn-to-dusk
component in a co-rotating frame as a function of L-value mapped to the equatorial region of the inner
magnetosphere by using the mapping method proposed by Mozer [1970]. It is noted that errors in the
measurements of Ey and Ez induce errors in Ex with the scale of By/Bx and Bz/Bx. However, since the
orbit of the Akebono satellite is almost in agreement with the dawn-to-dusk plane during this event, the
contribution of the Ex component to the dawn-to-dusk electric field is evaluated as a small value.
Therefore, we used the two components (Ey and Ez) for the present analysis. On the other hand, we
determined the plasmapause location from an abrupt frequency change of upper hybrid resonance (UHR)
waves which are observed in the PWS data. Within a period of the pre-storm phase, the large-scale
convection electric field almost homogeneously distributes in the inner magnetosphere within an L-value
range of 2.3 - 10.0 within the intensity of 0.2 - 0.9 mV/m. The electric field showed relatively small
perturbations with the amplitude of 0.1 - 0.2 mV/m. At the onset of sudden commencement (SC) of this
storm, the electric field showed a bipolar signature with peak-to-peak amplitude of 30 mV/m inside the
plasmasphere at L=2.5, 19:30 MLT. After the onset of SC, dawn-to-dusk electric field present a DC offset
variation with the amplitude of 1.3 mV/m inside the plasmasphere. This result indicates that the
convection electric field significantly penetrates into the plasmasphere. During the main phase of the
magnetic storm, the large-scale convection electric field penetrates earthward with an average magnitude
of 5 mV/m within an L-value range of 2.3 - 10.0. The electric field inhomogeneously distributes in the
inner magnetosphere. This magnitude is 10 - 15 times as large as those observed during the magnetically
quiet condition. The peak magnitude of the electric field was about 8.0 - 9.0 mV/m near the plasmapause.
The convection electric field is also much larger than that in the outer magnetosphere region at L=4-10.
The peak magnitude of the electric field is 8.0 - 9.0 mV/m at L=3.0 near the plasmapause. The observed
electric field lasted for time periods of 3 - 6 hours and was capable of injecting ring current ions from
L=8.0 to L=2.3 and energizing particles from initial plasma sheet energies of 1 - 5 keV up to 300 keV.
During the recovery phase of the magnetic storm, the dawn-to-dusk electric field is gradually decreased to
the quiet level of less than 0.6 mV/m.
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Twilight Effect of PCA during the huge Solar Proton event
M. Nishino, M. Sato (STE Lab. Nagoya Univ.), J.A. Holtet (Oslo Univ.)

Solar proton events produce increased ionization at the lower parts of the polar
ionosphere. The ionization caused by 1-100 MeV solar proton precipitation absorbs radio
waves in the HF and VHF bands. Since the proton fluxes enter the terrestrial atmosphere
over the polar caps, ones call polar cap absorption events (PCA). In early works, Reagan
and Watt (1976) indicated twilight effects of effective electron loss rates in the D-region
ionosphere by simultaneous satellite and radar observations for the intense proton events.
Collis and Rietveld (1990) investigated the variations in electron density during four twilight
intervals from the EISCAT UHF radar observations, showing that the increase of electron
density was delayed by about 30 minutes below 66 km altitude.

The imaging riometer (IRIS) technique has improved the quality of the absorption
observations: The narrowness of the beams enables a precise measurements to the solar
zenith angle at the ionospheric intersects and further the multiple beams allow the
simultaneous observation of sunrise/sunset effects at different solar zenith angles.

In this paper, we first present PCA events observed by the imaging riometer at Ny
Alesund (NAL), Svalbard (78.9° N, 11.9° E) associated with the solar proton events during
October 28 to November 5, 2003. We particularly focus on the twilight effect of the PCA
events on October 29, 30 and November 3, 2003 by obtaining characteristics of absorption
intensities with solar zenith angles. It was found that the PCA expansion over the station
was not always uniform during the twilight sunrise/sunset. Next, comparing the PCA event
on October 31, 1992 at Ny Alesund (NAL) with the simultaneous PCA events at other
Sondre Stromfjord (STF) and Danmarkshavn (DMH) IRISs in Greenland, it was found that
the PCA at the lower-latitude STF was different characteristics with the higher-latitude NAL
and DMH.
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Network Observations of Imaging Riometers in geomagnetic anomaly

region

Kazuo Makita (TakushokuUniv.), Msanori. Nishino (NagoyaUniv.),

Mituo.Hoshino (Takushoku Univ.),Mitsugi Sato - Yasuo Kato (Nagoya Univ.),
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Abstract

Imaging Riometer(IR; 38.2MHz) at Southern Space Observatory(SSO; 29.7S, 306E),
INPE detected remarkable ionosphere absorption phenomena during strong magnetic storm
on July 15,2000, called as Bastille Day Storm. The absorption region appeared with an
east-west extension at the higher latitude side in IR field of view and its region moves to
south-west direction. However, since the IR Field of View is limited, the shape, scale and
motion of the absorption region are not exactly determined. Thus we newly installed IR at
Punta Arenas (53.1S, 289E) and Concepcion (37.5S, 287E) in Chile. We present
preliminary absorption phenomena obtained at these stations.

HERBESS D KB T 7 DABEKRER (23000nT LATF) (CIEBHBRENLEZROE T
FNFX—RLFBHEV ATV D, RIS, BERARHCIIRLFOASRABMT D720, T
BHIEOBETFHESBML, FHERMETRIL (CNA) BEFICR NS, EEEIC 2000
‘E 7 AIZ3E4 L7- Bastille Day Storm & FEEHL D K& RBEXURIRFIZ @ = RV X —KiFD A
HICEKT S EBbND CNA HEN T 7 PAMAREHOBBFT cBl -, - o
@ CNA [ZEHFEMTHEREIZ S — MRIZEC b O T, TR E A 100m/s OBE T
BB L, LaL, HEFAEZ S — MRICHOZRIUKIE IR ORE@IAZEB 2 T\
O, 1 KROBRMNLET T, EOEBRYREBEFMOBMENEZEFTHRVWVTWVWSLIOND
MBIV, TOHT 7 VNVBEKREFEHOBBTEHEBRAFT (SS0) K Tal. BHRN
HETOT L #7 L) A(53.1S, 289E) & =27 4 /(37.5S, 287E)iC IR Za% i@ L@l
ZhtE LTz, FU TOBRMIELLHE > TR RNV DR T — 2 BIBESRTE LT,
HELWRTFZ A6 THD, 22T 3 20BRAFTTHELAL IR BRIF—2I2o01T
BALTWL,
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Study of Compound Plasma Simulation by Numerical Space Plasma Chamber
Masaki Okada, Masaki Ejiri (NIPR), Hideyuki Usui’, Yoshiharu Omura’ (RISH, Kyoto U.),
Takeshi Murata(Ehime U)

Geospace environment simulator project team

Geospace environment simulator (GES) has started as one of the advanced computing research
projects at the Earth Simulator Center in Japan Marine Science and Technology Center since 2002.
By using this computing resource, a large scale simulation which reproduces a realistic physical
model can be utilized not only for studying the geospace environment but also for various human
activities in space. ES project aims to reproduce fully kinetic environment around a satellite by
using the 3-dimensional full-particle electromagnetic simulation code which includes spacecraft
model inside. Spacecraft can be modeled by the unstructured-grid 3D FPEM code. We will report
current status of porting our simulation codes onto the ES and our concept of achieving the satellite
environment in conjunction with the space weather.

We transplanted our full-particle electromagnetic plasma simulation code to the Earth Simulator.
Fundamental performance tests have been performed by the full ES nodes. Maximum parallel
efficiency of 99.75% was achieved in 512 nodes. Total system size of 2000x1000x1000Grid model
can be modeled on the ES by using full ES nodes.

FHERE Y Ia2L—4 7l ML, KEEIRET T AR FIalb—Ta
v a— R(FPEM3D)DORBNAEICER LI, LW 3 K77 AKFrIalb— 3
va— Rk, R I 2 L—F 2T 0H E LT, BHPFERT KRB RS X T A, HEK
AR AT ER PR R RIS FHM RSP NS 2T Az
THLHEEBL, BVWEHBEMEAZRABEALAEKFHES I 2 b—a URAREICR o7, #
By al—ZIZBUWTIL, 2000X1000X 1000 7'V v RHEOEBEMRHR > I ab— 3
UNARETH Y, 100 FAT v 7HIED S I a b—a kWA A ozE8E a4
5T ENAREIZ AR 205 D, BHBFFRRT KB H B S X7 ATV T H B T, 250 %250
X250 7V v ROY I a2 b—arRaiETH Y, REBISREFERBIHEMK S 27 ATl
500X500X500 7V KDY ab—a UNAREICR A TETHD,

ZO¥MET T A~F = 73— (Numerical Space Plasma Chamber: NSPC) #F|f4 5 Z &
LD, TRNETCARAETH > KBRERIERE 7 7 A EHRRO IaL— 3 U0
SWITZEETHEEIZAR D, T, =L CoOBBBRBOMITIZB W THBEE - T
W BZERMOBBHENETZLIZL 2T, =X X —HEBENE R AL Ia b
—va UPRAREIZRY, KV BRENRERERBOBEBEZPALHNIT S Z ENAEEIZRD
LIRS, £, Fu— UL MHD Y alb—a stk T A Licky <y
BAF—)& I 7Ry —LOYBERROKEAIC L HMRAEMEDE(LEHLMNITEZ
ENTHEIC AR D LI SN D, T5MIZIE, NSPC NENIZIEEER I X 2 RAEET L
EEETH I LI X o TRAAKREEET O, BT — 7 OBfRICKESZIHEZEX BN
Do



P6-2
N—F x VHEKBEKE A T A

WA M (BERARFRFEGETENER), HE @2 (BRRKFRAEERAT T2 —)
AR R (KRRFER), M K (BERE KRG T

Virtual Earth Magnetosphere System

Kazunori Yamamoto (Graduate School of Science and Engineering, Ehime University)
Ken T. Murata (Center for Information Technology, Ehime University) , Shigeru Fujita (Meteorological College)
Daisuke MATSUOKA (Graduate School of Science and Engineering, Ehime University)

We have constructed a new research environment for Earth and space science based on virtual reality
system and network database: a Virtual Earth Magnetosphere System (VEMS). The VEMS provides an
interactive research environment in which researchers can visually understand Earth magnetosphere. It
reproduces the past Earth and Earth magnetosphere virtually in computers. Users can analyze observation
data at any time, from any viewport and in any geographic size. In the VEMS, data assimilation, combinations
of computer simulation and observation data, is possible. It proposes new approach from old Earth
magnetosphere researches.

INFEFTOMBKBMAEHEPIEICBOTE, #FEEY I 2L —a v ATHBEH FBRIT — & O gt
BENENENICITbATE ], £o, ZEOBNT — 7 2HENICIT T 2 FBEAFRbLELE TV -
Too AWFETIR, TNOOFEFEOMELZBEL. HRBEKEOH LWHIRRE L LT, /S—F v /LfiEk
%8 > 25 L (VEMS : Virtual Earth Magnetosphere System)Z#§5 LT % 7/=, VEMS I, #BHll7—# v
Lz b—va URERTBEOMIK & HERRKHE 2 5 AR HRNICHERT 5 2 L T, IEE SR SE
EREAICEM L, BIEE LR TR MBI EZAT ) Z L N TE Z2REX LT 5,

VEMS Tit, RERFI3 WL LICafban B8R T — 2 2 S JERAEMNOMITL, EEOBNT
— 2 OHBERA~LZI LN TESH(Fig1). SHIT, BRIT—2 2L LITiTom 2 R RFHABKY I 2L —
aVREREAIBUET A ZELAETH S (Fig2), BRIT—F LEHAEB Y I a2 Lv—a  2RACLTTy 74
—AT3RIEAEILT D LICL Y, VEMS LTOF—FR{LBAIRE L 72 o 7=, $5IC. AWFFEETHIEL T
WAKBGHIEKRERN T — ZITB3B 27 A (STARS) EOT7 7V r—a2HVWT, AVATLEZR Y

R =0 F—FR_R—RLEHETH LT, REDOHERETCARESNTWIBRAT — 2 ZWETHENTE
%, STARS Tit, &7 — 4D 74—~y FOEWERR LT —% 7 7 2R LTHH, ZhEFATS
L TREBIET— I OFBIEBAETH D, £, VAT LALEMEORVEARA—F Yy LI T YT 4
AT ALEBATHIET, FRT Iy /NVEAPEPATRZ, —0 7, FHEEOMITIZBW T 3 Kok
S A ERA BT D E R EE L A2 D,

Fig.1 3D Plot of the GEOTAIL/LEP ion moment Fig.2 A global MHD simulation based on real
observation data by the GEOTAIL spacecraft. parameters from the ACE spacecraft.
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A report of STARS (Solar-Terrestrial data Analysis and Reference System) development
OHiroki MATSUURA (Ehime Univ.), Ken T. MURATA (CITE, Ehime Univ.),
Kazunori YAMAMOTO (Ehime Univ.) and STARS Team

AARDKIEHECRES: (STP) BT, BT —4 OFE - AT T TR/ — TR &
nTEy, EHOBRIT—5 O7T—4 74—~ v ME—IIREETH D, DT —Z &1L FTP 44 h° WWW
YA MO TF—EEF T ra— L, HFTF—FDT7+—~<y MIRIETET0 7T KEEkT 52 LicX W BRIT—4
ORRAT « BRBA1TSH, LivL, ZAEBIHIIC L © 7 — 2 _X—2OE K LSRRk b e & . 7 — Z T ORI K T4 5,
R IWTF—2 AT AT 91213, T — 44— A5 — IR 2 HIEDLETH D,

EHEIHAOIERA T 4 T2 #—%huls b L= STARS CKEGHIERRBIRT— & g 28 27 L) F— A1, STP
DT DDA BT —FR—AEREE L TE T, Z0D STP A Y T—H_—AlL, EHONFHETARL T
WAERIT—% D A 2 1fiA— eI CE T 5 Z L TE S, £72. STARS 13, STP 5 A # 7 —H#<—A %I L,
* v hU—27 LTI —% ORE. BiS. BT - BRE(TO ZENTES,

BA{EABT o STARSA fir#iifl (https/dLinfonet.cs.ehime-u.ac.jp/download/space index j.aspx TZB) TlE, =
—FRER LA R OB FigD L. HROZRWWINATFT—4H 77 A0 STARS MEDY 7 =& MEHEE
(Fig Q&8N L7, T TR S TS A XY b, BODBRBR LA < b2 &, STARS 7—# ZonHif(Fig. 1)
FTCBMTA I LN TE S, T—2EUGOREC NIA T— 4 W 0 v n— NEmICFER R EIN-5AFig2), B A—/Ul
FOF—H Y I TR NE(TH LT, T—2EREIT— 2 ORREZERT A LENTES, ZhHOFEHEICL Y,
X hU—2 ORI E -1 30HEE & 7 — 2 EHRER TOMHASH - EEIFEN C& HBEINFEB LT, ARKT
1. SEFERE 4% STARS OBL L A% OMEA R ~<%,
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Ea L8 ywe Byl e -
O - i
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3 = 16 DU 21997 5:30:00 0121997 53100 NAT—¥#
o -- J,V [ 17 011211997 53500 01121997 53600 GOEER
i EE T 05 t®o 12 011211997 5:4000 0171211997 54100
awningey m‘n ‘[ -
S L I —
File Count - [HETEN e
(b) CETEE
Time lUTY
01121997 034500 = 01121997 JADSO0UTY e
Name ()] =. STARS Data Request .. . 1 x|
GEOTAL plasmoid with Polar suroral brghtenng
Comment Data Manager Addiess
Flote | of keda ot al JOR, 3845, 2001 =~ I”"’@ 3o chi acp
Subject
: [<<STARS Data Request Mai>>
- Bogy
FRalated Dat This is a STARS Data Request mad. | hope to get permis_~
.'F!vmrfezonu R3] 2l
Related Phenomenon
[plasmand entry ~]-] _l;,
Moditied  12/01/2003 OH0000LT) < | L4
Modifier  Akimass leda —
ShowXMLEle | SendMail | [ Corcel
@aE EER Ed
Fig.1 (a) STARS data plot dialog, (b) Event dialog Fig.2 (a) Download dialog, (b) Data Request dialog
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Properties of MBC channel between Syowa and Zhongshan stations

Masashi Nagasawa® Akira Fukuda™ Kaiji Mu
Satoshi Ohichi* Hisao Yamagishi
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A tone signal transmission experiment was conducted by the authors to investigate the
property of the meteor burst channel in Antarctica from Apr. 2002 to Mar. 2004. As a result, it is
shown that the meteor burst channel in Antarctica is also useful for data transmission as that in
mid latitude region. The channel shows also an interesting propagation phenomenon with
completely different properties from meteor burst propagation. It appears frequently between
16:00 and 24:00 (UTC). Although sometimes it has a period with Doppler shift, most of it is useful

for data transmission.

1. BLEHIZ

43, 44 KERERBLAIKRIC B VT, EEizBT 5
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[2] A.Fukuda, et.al. “Meteor burst communications in the
Antarctica — Description of experiments and first results,”
IEICE, commun., to be published.
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Report on MBC data transmission experiments during JARE 43rd-45th expedition
Kaiji Mukumoto* Akira Fukuda* Masashi Nagasawa** Yasuaki Yoshihiro* Kei Nakano*

Satoshi Ohichi* Hisao Yamagishi'

Hui-Gen Yang' Ming-Wu Yao*
*Shizuoka Univ. **Numazu Col. of Tech.

Sen Zhang' Guojing He
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In order to study the ability of meteor burst communications(MBC) as a new medium of data collection networks in
Antarctica, we have performed a series of data transmission experiments. In the experiment during JARE 43rd expedition, a
remote station at Zhongshan Station generated a data packet with the interval of 5 min. and tried to send it to a master station
at Syowa Station. The radio units equipped for this experiment were manufactured by Meteor Communications Co.(MCC).
Over-all throughput obtained by this experiment was 0.63 bps. In JARE 44th expedition, we added another MCC remote
station at Dome Fuji station. Since the power from the master unit splited into two antennas each directed to the stations,
throughput from Zhongshan Station was reduced to 0.36bps. Throughput from Dome Fuji Station located in the polar cap
region was only 0.13bps. For the experiment during JARE 45th expedition, we replaced the MCC system with the
RANDOM(RAdio Network for Data Over Meteor) system developed by the authors. The experiment is being conducted
between Syowa and Zhongshan stations. The throughput obtained from the result of 2004/04 was 3.5bps.
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