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National Institute of Polar Research
The 29" Symposium on Space and Upper Atmospheric Sciences
in the Polar Regions

Date: August 4th - 5th, 2005
Venue: Auditorium in National Institute of Polar Research, Tokyo

Programme
Oral presentation: total 15 min. including 12 min. talk and 3 min. discussions except for invited speakers

Poster session will be held on August 4th

Thursday, August 4th  8:45- 18:00

[Opening sessions]
8:45 - 8:50
Chair: Sato, Natsuo (NIPR)

Opening Ejiri, Masaki (NIPR)

[1. Simulation and modeling]

8:50 - 9:50
Chair: Usui, Hideyuki (RISH, Kyoto U)

8:50 1-1
Usui, Hideyuki (RISH, Kyoto U), M. Okada (NIPR), Y. Omura (RISH, Kyoto U), T. Sugiyama (The Earth
simulator center), H. O. Ueda (JAXA), M. Nakamura (NICT), T. Murata (Ehime U), T. Miyake (Toyama

Prefectural U), T. Ogino (STEL, Nagoya U) and N. Terada (NICT) and Geospace environment simulator
project team
Spacecraft Environment Simulations

9:05 1-2
Yoshikawa, Akimasa (Kyushu U)
Physics of Resonant Coupling Between Field-Aligned and lonospheric current System

9:20 1-3
Fujita, Shigeru (Met. College) and T. Tanaka (Kyushu U)

A SC process as destroy and recovery of the global self-consistency in the magnetosphere-ionosphere
compound system

9:35 1-4
Sugiyama, Tooru, K. Kusano, A. Kageyama, No. Ohno, S. Kawahara, K. Goto, K. Watanabe and T. Sato
(Earth Simulator Center / JAMSTEC)

MHD-PIC Connection Model of Auroral Arc Formation Process in a Magnetosphere-lonosphere Coupling
System

HE Teabreak 9:50-10:05 HE

[2. Cusp phenomena]

10:05 - 12:00

— Xiv —




Convener: Taguchi, Satoshi (UEC)
Chair: Taguchi, Satoshi (UEC)

10:05 2-1
Tanaka, Takashi (Kyushu U / CREST, JST)
The cusp driving the magnetosphere-ionosphere convection

10:30 2-2

Yamazaki. Atsushi (Tohoku U), S. Taguchi, K. Hosokawa, A. Nakao (UEC), S. Fujita (Met. College) and

T. Tanaka (Kyushu U)

On Energetic Neutral Atoms around the magnetopause ~ Comparison between 3D simulations and
IMAGE/LENA observations ~

10:45 2-3

Taquchi, Satoshi, K. Hosokawa, Y. Murata, A. Nakao (UEC), A. Yamazaki (Tohoku U), M. R. Collier, T. E.
Moore (NASA/GSFC, USA), A. S. Yukimatu, N. Sato (NIPR) and T. Tanaka (Kyushu U)

Neutral atom emission coming from the direction of the high-latitude magnetopause under northward IMF

11:00 2-4

Murata, Yozo, S. Taguchi, K. Hosokawa, A. Nakao (UEC), M. R. Collier, T. E. Moore (NASA/GSFC), N. Sato,
H. Yamagishi and A. S. Yukimatu (NIPR)

Longitudinal expansion of SuperDARN strong backscatter region in the ionospheric cusp: Simultaneous
observations from IMAGE/LENA and SuperDARN

11:15 2-5

Hosokawa, Keisuke, S. Taguchi, Y. Murata, A. Nakao (UEC), M. R. Collier, T. E. Moore (NASA/GSFC), A. S.
Yukimatu and N. Sato (NIPR)

Inward motion of the magnetopause and enhanced ionospheric convection near the cusp

11:30 2-6

Sato, Natsuo (NIPR), H. Yang, H. Hu, R. Liu (Polar Res. Inst. of China), H. Yamagishi, A. S. Yukimatu (NIPR),
Y. Murata, K. Hosokawa (UEC), S. E. Milan and M. Lester (U Leicester)

Auroral vortices in the dayside cusp

11:45 2-7
Ebihara, Yusuke (NIPR), M. Yamada and S. Watanabe (Hokkaido U)
Possible fate of polar wind-like oxygen ions

HE Lunch 12:00-13:00 HE

[Poster session]
13:00 — 14:45

[ Stratosphere, mesosphere and thermosphere]
P1

Kawahara, Takuya D. (Shinshu U)
Fabrication of a Faraday filter for day-time observations using a sodium lidar

P2
Shiokawa, Kazuo, Y. Ohtsuka and T. Ogawa, (STEL, Nagoya U)
Current Status of the Optical Mesosphere Themosphere Imagers (OMTIs)

P3
Tsuda, Takuo, S. Nozawa (STEL, Nagoya U), A. Brekke (U Tromse), Y. Ogawa and R. Fujii (STEL, Nagoya U)
The lower thermospheric wind in the polar cap in the summertime
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P4

Henna, Takeshi, H. Fukunishi, H. Fujiwara (Tohoku U), K. Hosokawa (UEC), T. Kikuchi (STEL, Nagoya U),
M. Kubota, S. Watari and R. Kataocka (NICT)

Simultaneous observation of wave-like structure by All-Sky Imager and SuperDARN

P5
Hosokawa, Keisuke (UEC), T. Ogawa (STEL, Nagoya U), A. S. Yukimatu and N. Sato (NIPR)
Extraction of PMSE from SuperDARN data

P6

Nishitani, Nozomu, T. Ogawa, T. Tsugawa, Y. Otsuka, T. Kikuchi (STEL, Nagoya U), W. A. Bristow (U Alaska),
A. Saito (Kyoto U) and N. Sato (NIPR)

Statistical relation between high- and mid-latitude large-scale TIDs observed by SuperDARN and GEONET

[lonosphere]

P7
Kotake, Nobuki, Y. Ohtsuka, T. Ogawa, N. Nishitani, T. Tsugawa (STEL, Nagoya U) and N. Sato (NIPR)
Medium-scale traveling ionospheric disturbance observed with SuperDARN and GPS

P8

Ogawa, Yasunobu (STEL, Nagoya U), S. C. Buchert (IRF), N. Kotake, T. Tsugawa, Y. Otsuka, S. Nozaw
and R. Fujii (STEL, Nagoya U)

Dynamics of the polar cap ionosphere before and after a magnetic storm using the EISCAT radars and GPS

P9
Ondoh, Tadanori (Space Earth Environment Laboratory)
ISIS observations of polar and mid-latitude VLF hiss changes associated with magnetospheric process

P10
Deguchi, Hiroki (Grad. U Advanced Studies) and N. Sato (NIPR)
Altitude dependence of field aligned current intensity obtained by multi-satellite data

P11
Kohta, Hiroko, A. Yoshikawa, T. Uozumi, K. Yumoto (Kyushu U) and the MAGDAS/CPMN Group
Characteristics of ionosphere-atmosphere electrodynamic coupling modes observed by CPMN

[Auroral dynamics]

P12

Shinbori, Atsuki, Y. Nishimura, T. Ono, M. lizima, A. Kumamoto and Y. Sato (Tohoku U)

Activities of auroral kilometric radiation (AKR) and terrestrial hectmetric radiation (THR) during a major
magnetic storm

P13
Ohtaka, Kazuhiro and K. Igarashi (NICT)
VHF auroral radar real time monitors observation of Syowa Station

P14

Murata, Yozo, S. Taguchi, K. Hosokawa (UEC), N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi (NIPR),
T. Ogawa (STEL, Nagoya U), K. Makita (Takushoku U), H. Yang and R. Liu (PRIC)

Differences on dayside auroral phenomena from the point of view of morphology and propagation in the high
latitude postnoon sector: Simultaneous observations of visible aurora at Zhongshan and SuperDARN HF
radar

[Cusp phenomena]

P15
Miyake, Wataru (NICT), A. Matsuoka and T. Mukai (JAXA/ISAS)
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Relationship of low-frequency electric-field fluctuations and ion conics

P16
Masanori, Nishino (STEL, Nagoya U) and J. Holtet (U Oslo)
Cusp-latitude CNA phenomena observed during long-lasting and strong northward IMF

P17

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

Solar wind conditions for the IMAGE/LENA observations of emissions in the direction of the polar cusp

[Magnetosphere]

P18

Keika, Kunihiro, M. Nosé (Kyoto U), Pontus C:son Brandt, S. Ohtani, E. C. Roelof and D. G. Mitchell
(JHU/APL)

Charge exchange contribution to the decay of the ring current: IMAGE/HENA observation

P19
Watari, Shinichi (NICT) and T. Watanabe (lbaraki U)
Sector boundaries and geomagnetic activities

P20
Nakamizo, Aoi (JST/CREST, Kyushu U) and T. Tanaka (Kyushu U)
Dynamics of magnetotail convection and its role as the energy conversion process

P21

Kohta, Hiroko, A. Yoshikawa, T. Uozumi, K. Yumoto (Kyushu U) and the CPMN Group

Wave characteristics of Pi2 pulsations observed at the CPMN stations elucidated by independent component
analysis

P22
Teramoto, Mariko and M. Nosé (Kyoto U)
The relationship between Pi2 pulsations and substorms

P23
Mochizuki, Tomotaka, Y. Tonegawa, T. Sakurai and K. Sakata (Tokai U)
ULF waves with f~0.1 Hz Observed by GEOTAIL on Flank Sides of the Magnetosphere

[ Observations in Iceland]

P24
Asozu, Takuhiro (Tohoku U), M. Taguchi, N. Sato (NIPR) and S. Okano (Tohoku U)
Simultaneous quantitative observation of conjugate aurora using all-sky imagers

P25
Sato, Yuka, T. Ono, M. lizima, Y. Hiyama, A. Shinbori (Tohoku U), N. Sato and H. Miyaoka (NIPR)
Observation plan of hectometric auroral radio emissions in Iceland

P26
Hiyama, Yasuaki, T. Ono, M. lijima, H. Misawa, F. Tsuchiya, A. Morioka (Tohoku U) and N. Sato (NIPR)
The observation of moon reflected solar radio burst at Iceland

P27

Kikuchi, Satoshi, H. Sakurai, E. Inui, S. Guniji, F. Tokanai (Yamagata U), N. Sato (NIPR) and T. Saemundsson
(Iceland U)

Comparison between daily variations of Be-7 concentration in air in Japan and in Iceland Il

[ Simulation modeling]
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P28
Matsuoka, Daisuke, K. T. Murata (Ehime U). S. Fujita (Met. College) and T. Tanaka (Kyushu U)
Analyses of 3-D Structure of Magnetic Flux Rope via Global MHD Simulation

P29

Matsuoka, Daisuke, K. Yamamoto, K. T. Murata, E. Kimura (Ehime U), M. Okada (NIPR), H. Usui, Y. Omura
(RISH, Kyoto U), S. Fujita (Met. College) and T. Tanaka (Kyushu U)

Analyses of 3-D Plasma Simulations using a Haptic Device

P30
Okada, Masaki (NIPR), H. Usui, Y. Omura (RISH, Kyoto U) and GES group
Test Simulation of the 3D Numerical Plasma Chamber (NuSPACE)

P31
Miyake, Taketoshi, H. Maeda, T. Okada and K. Ishisaka (Toyama Prefectural U)
Study of EMC of spacecrafts in space plasma with FDTD method

[Data acquisition and analyses)

P32
Nozaki. Kenro, S. Kawana, M. lkeda, K. Ohtaka, H. Katoh (NICT) and A. Kadokura (NIPR)
Internet access to Syowa Station real-time monitoring through Intelsat satellite link

P33

Nosé. Masahito, T. lyemori, M. Takeda, T. Kamei (Kyoto U), F. Honary, S. Marple (Lancaster U), J. Matzka
(Ludwig-Maximilians U), K. Takahashi, B. Toth (JHU/APL) and G. C. Nava (Ciudad U)

Realtime Pi2 detection using longitudinal network of geomagnetic observatories

P34

Yamamoto, Kazunori, K. T. Murata (Ehime U), K. Yumoto (Kyushu U), R. P. Lepping (NASA/GSFC) and L. A.
Frank (lowa U)

3-D visualizations of multipoint observations data during southward IMF

P35
Yamamoto, Kazunori, K. T. Murata, E. Kimura (Ehime U) and STARS Team
Demonstration of the STARS (Solar-Terrestrial data Analysis and Reference System version 5)

P36
Ishikura, Satoshi, E. Kimura, K. Yamamoto and K. T. Murata (Ehime U)
Provision and automatic collection of metadata of STP observation data with Web Service

P37
Sakata, Keiji, Y. Tonegawa, T. Sakurai and T. lkemoto (Tokai U)
Analyses of the geomagnetic data using the science data analysis system

[3. Magnetosphere]
14:45 - 16:15
Chair: Fukunishi, Hiroshi (Tohoku U)

14:45 3-1
P. T. Jayachandran (U New Brunswick, Canada)
Ground based radar detection of the inner boundary of the ion plasma sheet and it's geo-physical implications

15:10 3-2
Hori, Tomoaki, K. T. Asai, M. S. Nakamura, E. Sagawa, T. Nagatsuma and R. Kataoka (NICT)
Comparison of particle observations by NOAA and LANL during the magnetic storms of November 2004
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15:25 3-3

Kataoka Ryuho (NASA/GSFC, NICT), D. H. Fairfield, D. G. Sibeck, L. Rastatter (NASA/GSFC), T. Nagatsuma
(NICT) and Y. Ebihara (NIPR)

Magnetosheath variations during the storm main phase on November 20, 2003

15:45 3-4
Sakurai Tohru (Tokai U)
A comparative study on the 2003 October and November super storms

16:00 3-5

Obana, Yuki, D. Orita, A. Yoshikawa (Kyushu U), R. J. Morris (Australian Antarctic Division) and B. J. Fraser
(U Newcastle) and K. Yumoto (Kyushu U)

North-south asymmetry of the amplitude of Pc 3-5 pulsations: observations at conjugate stations at L~5.4 and
1.6

HE Tea break 16:15-16:30 HN

[4. Auroral dynamics]
16:30 - 18:00
Chair: Fujii, Ryoichi (STEL, Nagoya U)

16:30 4-1
Tanaka, Takashi (Kyushu U /CREST, JST), T. Obara (NICT /CREST, JST) and M. Kunitake (NICT)
Formation of the theta aurora by a transient convection during northward IMF

16:45 4-2
Sagawa, Eiichi and K. Ohtaka (NICT)
Aurora Activities observed by the IMAGE/FUV and the VHF aurora radar at Syowa station

17:00 4-3

Kadokura, Akira, N. Sato, H. Miyaoka, M. Taguchi (NIPR), K. Nakano (Shizuoka U) and POLAR UVI team
Simultaneous observation of an auroral substorm with satellite Imager and ground-based instruments: 23-24
May, 2003 event

17:15 4-4

Sato, Natsuo, A. Kadokura, Y. Ebihara (NIPR), H. Detuchi (Grad. U Advanced Studies) and Thorsteinn
Saemundsson (U Iceland)

Meso-scale and small-scale conjugacy of discrete and pulsating auroras observed with TV cameras

17:30 4-5

T. Seki (JAXA/ISAS), Morioka, Akira (Tohoku U), Y. S. Miyoshi (STEL, Nagoya U), F. Tsuchiya, H. Misawa
(Tohoku U), W. Gonzalez (INPE, Brazil), T. Sakanoi (Tohoku U), H. Oya (Fukui U), H. Matsumoto, K.
Hashimoto (RISH, Kyoto U) and T. Mukai (JAXA/ISAS)

AKR and magnetosphere-ionosphere coupling process during magnetic storms

17:45 4-6

Murata, Ken Takeshi, E. Kimura, D. Matsuoka, K. Yamamoto (Ehime U), H. Matsumoto, K. Hashimoto
(RISH, Kyoto U), S. Fujita (Met. College), T. Tanaka (Kyushu U), W. Kurth and L. A. Frank (lowa U)

Aurora, AKR and other related phenomena and its direct comparison with 3D MHD simulations studied with
the VEMS system

BME Banquet 18:00-20:00 HE
(At Auditorium Lobby in NIPR)
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Friday, August 5th  9:00 - 17:55 i

[5. lonosphere)
9:00 - 9:45
Chair: Ono, Takayuki (Tohoku U)

9:00 5-1
Kumamoto, Atsushi, T. Ono and M. lijima (Tohoku U)

Solar zenith angle and solar activity dependences of electrons number density profiles in the nightside auroral
region

9:15 5-2

Takasaki, Satoko (NIPR), H. Kawano (Kyushu U), Y. Tanaka (NICT), A. Yoshikawa, Y. Obana (Kyushu U),
M. Seto (Tohoku Institute of Technology), M. lizima (Tohoku U), K. Yumoto ( Kyushu U) and N. Sato (NIPR)
Statistical Analysis of plasmaspheric mass density increase during magnetic storms

9:30 5-3
Mivaoka, Hiroshi (NIPR), Y. Ogawa, S. Nozawa, K. Adachi (STEL, Nagoya U) and T. Aso (NIPR)
EISCAT radar observation of ionospheric disturbances during the super storm on 20 November 2003

[6. Balloon-borne experiments]

9:45 - 10:30
Chair: Kadokura, Akira (NIPR)

9:45 6-1

Nakagawa, Michio (Osaka Sangyo U), M. Uchida, (Osaka Shinnai), H. Ueda (Osaka Sangyo U), M. Ejiri, Y.
Ebihara, A. Kadokura (NIPR), M. Kagotani (Osaka Sangyo U), Y. Saito (JAXA/ISAS), N. Sato (NIPR), H. Suzuki
(Rikkyo U), T. Nakamura (Nagoya U), M. Namiki, Y. Matsuzaka (JAXA/ ISAS), H. Murakami (Rikkyo U), M.
Yamauchi (Miyazaki U), T. Yamagami (JAXA/ISAS), H. Yamagishi (NIPR) and M. Yamamoto (Miyazaki U)
Variations of Hard X-rays of auroral origin with PPB#8 and #10

10:00 6-2

Torii, Shoji (Waseda U), T. Tamura, K. Yoshida, N. Tateyama, T. Yuda (Kanagawa U), J. Nishimura, T.
Yamagami, Y. Saito, M. Namiki, Y. Matsuzaka, K. lijima, S. Ohta (JAXA/ISAS), M. Ejiri, H. Yamagishi, A.
Kadokura (NIPR), Y. Katayose, M. Shibata (Yokohama National U), H. Murakami (Rikkyou U), H.Kitamura
(NIRS), K. Kasahara (Shibaura Institute of Technology), T. Kobayashi (Aoyama Gakuin U), Y. Komori
(Kanagawa U of Human Services) and J. Chang (Purple Mountain Observatory, Chinese Academy of
Science)

Observation of High Energy Cosmic Electrons by the No.7 Polar Patrol Balloon

10:15 6-3

Taguchi, Makoto (NIPR), K. Yoshida, H. Nakanishi, K. Kawasaki, Y. Shoji, J. Shimasaki, Y. Takahashi,
T. Sakanoi and J. Yoshida (Tohoku U)

Development of a balloon-borne telescope for remote sensing of planets (2)

HEHE Teabreak 10:30-10:45 HHE

[7. DELTA campaign]
10:45-12: 15

Convener: Miyaoka, Hiroshi (NIPR)
Chair: Iwagami Naomoto (U Tokyo)
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10:45 7-1

Abe, Takumi, J. Kurihara, K. |. Oyama (JAXA/ISAS), N. lwagami (U Tokyo), S. Nozawa, Y. Ogawa, R. Fujii
(STEL, Nagoya U), T. Aso, H. Miyaoka (NIPR), M. Kosch (Lancaster U, UK), A. Aruliah (UCL, UK) and E. V.
Thrane (U Oslo, Norway)

Summary of sounding rocket and ground-based observations during DELTA campaign

11:00 7-2
Komada, Sayaka and N. lwagami (U Tokyo)
Preliminary results of rocket attitude and auroral green line emission rate in the DELTA Campaign

11:15 7-3
Kurihara, Junichi, T. Abe and K. Oyama (JAXA/ISAS)
Neutral temperature and density in the high-latitude lower thermosphere observed in the DELTA campaign

11:30 7-4

Ogasawara, Keiichi, K. Asamura, T. Takashima, T. Mukai and Y. Saito (JAXA/ISAS)

An energetic electron measurement during the flight of the sounding rocket S-310-35 using avalanche
photodiodes

11:45 7-5

Wakabayashi, Makoto, T. Ono (Tohoku U) and M. Yamamoto (Kochi U Technology)

Effects of rocket wake and active experiments on the plasma density measurement during the DELTA
campaign

12:00 7-6
Nozawa, Satonori, Y. Ogawa, T. Tsuda and R. Fujii (STEL, Nagoya U)
EISCAT observational results during the DELTA campaign

HEE Lunch 12:15-13:15 HE

[8. Stratosphere, mesosphere and thermosphere]

13:15- 15:15
Chair: Nakajima, Hideaki (NIES)

13:15 8-1
Kato, Susumu (Kyoto U)
Small-scale random motion and instability in the lower thermosphere

13:30 8-2
Aso, Takehiko, M. Tsutsumi (NIPR), Chris M. Hall (Tromse U), Y. Murayama (NICT) and Y. Miyoshi (Kyushu U)
Polar atmospheric tidal study by Tromse (NTMR) and Svalbard (NSMR) meteor and other radars

13:45 8-3
Tsutsumi, Masaki, K. Sato (NIPR), T. Nakamura (RISH, Kyoto U) and T. Aso (NIPR)
Advanced meteor wind observations using MST radars

14:00 8-4
Miyoshi, Yasunobu (Kyushu U) and H. Fujiwara (Tohoku U)
Day-to-day variations of the diurnal tide in the mesosphere and thermosphere simulated by a GCM

14:15 8-5

Murayama, Yasuhiro (NICT/NIPR), Y. Kasai (NICT), T. Koshiro (RISH, Kyoto U) and N. Jones (U Wolongong)
Infrared Spectroscopic Observation of Carbon Monoxide in the Mesosphere and Stratosphere at Poker Flat,
Alaska
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14:30 8-6
Fujiwara, Hitoshi (Tohoku U) and Y. Miyoshi (Kyushu U)
Traveling atmospheric disturbances simulated by a general circulation model

14:45 8-7
Shinagawa, Hiroyuki (NICT)
High-resolution two- and three-dimensional simulations of the neutral dynamics in the vicinity of an auroral arc

15:00 8-8
Sato, Mitsuteru (RIKEN), H. Fukunishi, Y. Takahashi (Tohoku U), N. Sato and H. Yamagishi (NIPR)

New evidence of a link between global lightning activity and cloud coverage based on the ELF observation at
Syowa station

HE Teabreak 15:15-15:30 HE

[9. Future plan]
15:30 -17:50
Chair: Taguchi, Makoto (NIPR)

15:30 9-1
Nishitani, Nozomu, T. Ogawa, T. Kikuchi (STEL, Nagoya U) and Hokkaido HF radar Planning Group
Overview of the Hokkaido HF radar

15:45 9-2
Ogawa. Tadahiko and N. Nishitani (STEL, Nagoya U) and Planning Group
Hokkaido HF radar - A research plan

16:00 9-3
Nakajima, Hideaki (NIES)
An Observational Plan of Polar Stratospheric Clouds at the Syowa Station, Antarctica

16:15 9-4

Sato Kaoru, M. Tsutsumi (NIPR), T. Sato, A. Saito (Kyoto U), Y. Tomikawa, T. Aso, T. Yamanouchi and M.
Ejiri (NIPR)

Current status of Program of the Antarctic Syowa MST/IS radar

16:30 9-5
Yamagshi, Hisao (NIPR)
Retrospect and prospect of the upper atmosphere physics monitoring observations at Syowa Station

16:45 9-6
Ozaki, Mitsunori, |. Nagano, S. Yagitani (Kanazawa U), H. Yamagishi, N. Sato and A. Kadokura (NIPR)
Ground based multipoint observations of natural ELF/VLF waves in Antarctica

17:00 9-7

Nagano, Isamu (Kanazawa U), Andy Smith (BAS), S. Yagitani, M. Ozaki (Kanazawa U), N. Sato, H.
Yamagishi and A. Kadokura (NIPR)

Estimation of ionospheric exit points of auroral hiss and chorus events by multipoint observation of natural
ELF/VLF waves in Antarctica

17:15 9-8
Kadokura, Akira (NIPR), Space and Upper Atmospheric Sciences Group in NIPR and Others
ICESTAR/IHY Project during the IPY2007-2008

17:30 9-9
Yumoto, Kiyohumi (Kyushu U) and the MAGDAS group
Coordinated Network Observations for Space Weather Study
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17:45
Okano, Shoichi (Tohoku U)
Comment

[Closing]

Closing remarks

17:50 - 17:55

Sato, Natsuo (NIPR)
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Spacecraft Environment Simulations
H. Usui(RISH, Kyoto Univ.), M. Okada(NIPR), Y. Omura(RISH, Kyoto Univ.), T. Sugiyama(Earth Simulator Center),
H. O. Ueda (JAXA), M. Nakamura (NICT), T. Murata (Ehime Univ.), T. Miyake (Toyama prefectural Univ.),
T. Ogino (STE, Nagoya Univ.), N. Terada (NICT), Geospace environment simulator project team

We have been developing Geospace Environment Simulator (GES) by using the Earth Simulator as
well as other supercomputer system dedicated to the analysis of space environment such as KDK in
Kyoto University and the one in NIPR. As one of the important objectives of GES project, we focus on
the spacecraft-plasma interactions which are difficult for us to examine with the conventional plasma
simulations. To investigate the interactions between spacecraft and space plasma, we need to introduce
non-plasma bodies representing spacecraft system such as the spacecraft itself and solar panels in the
space plasma environment. Since the kinetic effects such as sheath formation and photoelectron emission
in the spacecraft environment are very important to be considered, we basically use full PIC method in
our simulations. Another important aspect of the spacecraft environment simulations is how accurate the
characteristics of spacecraft can be realized in the simulations. For instance, we need to model the
photoemission, secondary electron emissions from the spacecraft surface, plasma-neutral collisions in the
vicinity of the surface, as well as the surface materials and the geometry of the spacecraft. These technical
modifications should be done for to evaluate the spacecraft environment quantitatively. In terms of
spacecraft charging, our team is collaborating with the MUSCAT team. MUSCAT has been being newly
developed by JAXA for the quick evaluation of potential distribution of spacecraft surface at the steady
state. In order to speed up the calculation of the steady state solution, however, MUSCAT introduces
some approximation in the calculation and the field variation and the plasma dynamics are not exactly
self-consistently solved. For the check of the reliability of the MUSCAT solution, our GES simulations
will be very useful because no approximation is used in solving the field and plasma dynamics in GES.
We will test some common models for simulation runs and compare our results with those obtained with
MUSCAT to contribute the improvement of MUSCAT. From a view point of active perturbation in
association with spacecraft, we focus on ion propulsion engine which are about to be practically used in
space owing to the success of ‘Hayabusa’ ion engine. Particularly, we are interested in the interactions
between exhausted heavy ion beam and spacecraft system as well as the background plasma environment.
For instance. ion beam neutralization with electron emission, the generation of contamination and its
effect to the spacecraft, and the perturbation of plasma dynamics through the beam-plasma interactions
are of our interest. We would like to show some of the simulation results as well as our future plan for our

research activity.
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Physics of Resonant Coupling Between Field-Aligned and lonospheric current System

A. Yoshikawa, Department of Earth and Planetary Sciences, Kyushu University

Resonance nature between ionospheric divergent (i.e., field-aligned current) and rotational current system
are discussed. In this paper, we found that the ionospheric current system has two characteristic time
scales of damping and eigenoscillations, which come from the resonant coupling between ionospheric
divergent and rotational current system caused by the inductive Hall effects. The Q-value of the system
and resonant frequency are strongly depending on the height-integrated Hall to Pedersen conductivities.
In the aurora particle precipitation region, the Q-value become 5 to 10 and resonant period become 100 to
200 seconds. This nature may be related to the excitation mechanism of the Pi2 pulsations incidental to
Substorms.

BREBERMECH D DFEMRZIDAAL., DENRE R BREBERIESBIRZOETFY
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A SC process as destroy and recovery of the global self-consistency in the
magnetosphere-ionosphere compound system

S. Fujita (Meteorological College), T. Tanaka (Kyushu University)

Through a numerical simulation of a solar wind impulse impinging on the
magnetosphere (a SC), we interpret plasma processes in a SC period in the
magnetosphere-ionosphere region in terms of destroy and recovery of global self-consistency
between the convection system, FACs, plasma population regimes, and conversion between
plasma internal energy and electromagnetic energy, which 1is essential for the
magnetosphere-ionosphere compound system. A process of destroy and recovery of the
global self-consistency is related to the state transition in the compound system.

As already reported [Fujita et al., 2003a,b], a SC is divided into three phases
through the numerical simulation; the preliminary impulse (PI) phase, the first stage of the
main impulse phase (the first MI phase), and the second MI phase. In the PI phase and
the first MI phase, MHD wave disturbances are superposed in the steady
magnetosphere-ionosphere convection system. Therefore, the global self-consistency in the
compound system is essentially retained in these phases. In the transition period between
the first and second MI phases, the convection system in the pre-SC period is destroyed.
Namely, the global consistency does not hold in this period. In the second MI phase, there
appears the SC transient cell convection, which is confined in the inner magnetosphere.
This transient convection in the inner magnetosphere carries excess energy that causes
enhanced Joule dissipation in the ionosphere. Along with extinction of the transient
convection and recovery of the Region 2 current system, the global self-consistency of the
magnetosphere-ionosphere compound system is recovered.

The global self-consistency of the magnetosphere-ionosphere compound system is
implicitly assumed to be a steady/stationary state. Bearing in mind that a solar wind is
not steady, it is important to comprehend global disturbances (a SC, a theta aurora...) in
the magnetosphere-ionosphere region in terms of the state transition (destroy and recovery)
of the global self-consistency except for a substorm. (Criticality in the state transition is
essential for the substorm onset [Tanaka, 2000].) Destroy and recovery of the global
self-consistency of the compound system is a key concept of such magnetospheric global
disturbances, although individual processes in the global disturbances depend on how
parameters of a solar wind change.



MHD-PIC Connection Model of Auroral Arc Formation
Process in a Magnetosphere-Ionosphere Coupling System

°T. Sugiyama, K. Kusano, A. Kageyama, N. Ohno, S. Kawahara, K. Goto,
K. Watanabe and T. Sato
( Earth Simulator Center, JAMSTEC)

Although many kinds of simulation models have been developed to
understand the complex plasma systems, the physical process and the
spatial-temporal scales must be restricted by the fundamental assumption
of each model. However, the multiple scale coupling may play a crucial role
in some plasma phenomena. Magnetosphere-ionosphere coupling is a
typical example, where the large scale magnetohydrodynamic (MHD)
instability may interact with the kinetic plasma process. We developed the
new simulation model, in which the interaction between the macroscopic
and microscopic processes 1s able to be taken into account self-consistently,
by directly connecting the MHD simulation and the particle-in-cell (PIC)
simulation models. The MHD-PIC connection model is first applied to the
study of the auroral arc formation process, in which both the Alfven wave
resonance instability and the electron acceleration in the double layer (DL)
structure formed by the 1ion-acoustic instability are calculated
simultaneously. It is an example of our challenge to create the “holistic”
simulation frame-work, in which the heterogeneous schemes can be
unified by the state-of-the-art numerical technique. In this presentation,
we will explain the algorithm of the new model and show the results of
that, which has been calculated in Earth Simulator
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The cusp driving the magnetosphere-ionosphere convection

T. Tanaka
Faculty of Earth and Planetary Sciences, Graduated School of Sciences, Kyushu University,
6-10-1Hakozaki, Higasi-ku, Fukuoka 812-8581, Japan, and CREST JST

Abstract. The convection in the M-I coupling system is inextricably associated with the FACs. In the
simulation results, the region 1 and 2 FACs are driven by the dynamo with VP current inside the
magnetosphere, converting plasma internal energy accumulated in the cusp and plasma sheet,
respectively. In this process, mechanisms to drive the region 1 and region 2 FACs are the same two
step process: tangential Maxwell stress on the magnetopause pumps up plasma internal energy
inside the magnetosphere, then plasma internal energy drives the FACs. Without the conversion of
kinetic energy, this dynamo can be driven by a steady convection flow which is suitable to project
down to the low-B regions. Thus from the magnetohydrodynamic (MHD) force balance controlling the
convection, plasma population regimes appears through a requirement to form dynamo in the
magnetosphere, showing that plasma population regimes is indispensable to fulfill the
self-consistency in the convection system. In the case that the convection is driven by the line-tying
current, the shoulder of the magnetosphere behind the cusp, where the line-tying current is mixed
with the pure Chapman-Ferraro current connected to dayside, may be the dynamo (J ‘E<0) for the
region-1 FAC. In the present model with negative IMF Bz, on the contrary, the Chapman-Ferraro
current in this area is not directly connected with the region-1 FAC but connected with the neutral
sheet current in the dayside merging region to increase plasma internal energy around the cusp.
Similarly, tail theta current system acts to increase plasma internal energy in the plasma sheet
through the convection. The magnetospheric model derived from this consideration enables a
continuous switch over from the confinement state of geomagnetic field in the Chapman-Ferraro
model to the convection of Dungey model for non-zero IMF Bz. In the present convection model,
nearly force-free open field lines are extending from the polar cap into the lobes. Thus based on the
magnetosphere-ionosphere (M-I) coupling scheme, convection is considered as a compound system
including the generation of plasma population regimes in the magnetosphere. In these
considerations, primary elements that must be set to a self-consistent configuration are convection
flows in the magnetosphere and the ionosphere, filed aligned current (FAC) systems, ionospheric

currents, energy conversion processes, and plasma population regimes.
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The energetic neutral atom (ENA) is produced by the interaction between the high-energy plasma and
the thermal neutral atoms such as hydrogen atoms in geocorona. The LENA imager on the IMAGE
satellite, however, does not always detect ENA during the periods when the magnetopause is compressed
by the enhancement of the dynamic pressure of the solar wind. The fact shows that the ENA detection rate
is dependent of not only the magnetopause position but also the direction of the magnetosheath flow and
the lobe reconnection flow. The MHD simulation model of the magnetosphere during a sudden
commencement event and the empirical altitudinal profile of the neutral atom in the geocorona are used to
estimate the detectable ENA flux for LENA and the production mechanism of the ENA is discussed from
the comparison between the numerical simulations and the LENA observations.

EROMERL & A a7 EOPRMRLIT L B2ENG| E 2T REAAHIC L - T, &t
PRI F(ENA)DS R AT 5, ENA D= XA F— [ ZIFIE ARG ER FOZ XA X —|Z Lo THRE S,
IMAGE f# 245#§ D LENA £ A —Y %1%, 15~2000eV FLE DK== % /L ¥ —0 ENA # 8Ll L TV
Do HPNE, HEKIT 0 HHAT D ENA OB HIRE S Tuvizas, BLEICIXHER SO0t J7 1A )
HBAF LTL % ENA bR L TW5, Z0EIE, KR T 7 X+ & KRR & OMERHIK
J& [Collieretal., 2001] & HATRY axZvar¥A inb#EATHRBR TS X< & A4
o & O HAER [Taguchietal, 2004] THDHEEZX BN TV,

ZDOX D IRHERE R H DGO ENA IZLT LHEFICRH I TWA bt . KI5
JE\EH Rk B R 2o IR (T F T D~ R RAR—XDBIRIZ L » TRk T B~ % o — R
DERRKEXSLHEREOMBERBRICHEEL TV, HE, KBRABEREL /X P HE—X0
SeSfLiE AN HIER IZ TV & F B R T —@mE PR 23049 LB BBl S Tunien, Fi,
ENA fRIHE, BEREOICER L TR SN 20 TR < BIRMICRIHT I Z & bE 0,

AHFFETIL, ENABERA D= XL ZWHIODT=DIZ3WRITOKBR~- ~ 7% b r—Z- B
ZUBANEO MHD & 2 = L—3 3  [Fujitaetal., 2003] 7» 5, B R /LF—@s bk 7- 0364
SAERHR LTz, DAzt -ORET 2 7 7 A MZiX. IMAGE/FUV 8L 205k
BN TWDET /L [Ostgaard et al., 2003] ZEA Uiz, 3tA S 7z @ Mkl -0 & AT,
IMAGE/LENA OB JIREFIZA D ENA BRI FE &R L, XEMZEMBESOmE 28 iz kb5
J5Re, IMAGE 2 DBRIGLEIC X 5By — Vb2 BT, ZOfER, OSCHO~ /X% kR
— XDEAE Cusp EARBERI A& D ENA BAEBRNRZ VY Qv —RAT7u—712i1 TRl BE
Yaxsyvarzu—IPdaaH|ZLoTENADRRELTWS QIOMLLF OB R 7 —v
TENA B4 & - FrAanZEbsd ZENbholz, IMAGE/LENA OBLHIFER LB L, K *x
X —EH PR DEREMIZ DWW TR T 5.




IMF dbi & RRIZ 381 DB~ 7% R AR —ZXH M b 0P Fr=I vy ra v

ol KA, M)A, FMHEF=, BREK (BXHBEKXRFEEXEET)
HLigr e CRAEKRFBEARFFEF)
HEHE (RRRFR)
M. R. Collier, T. E. Moore (NASA/GSFC)
TThre, VoS (ESCARAT780T)
s (U KRR Be B 2 786

Neutral atom emission coming from the direction of the high-latitude magnetopause
under northward IMF

S. Taguchi, K. Hosokawa, Y. Murata, A. Nakao
(Dept. of Electro-Communications, Univ. of Electro-Communications)
A. Yamazaki (Graduate School of Science, Tohoku Univ.)
S. Fujita (Meteorological College)
M. R. Collier, T. E. Moore (NASA/GSFC, USA)
A. S. Yukimatu, N. Sato (National Institute of Polar Research)
T. Tanaka (Graduate School of Sciences, Kyushu University)

The low-energy neutral atom (LENA) imager on the IMAGE spacecraft often observes
enhanced emission coming from the high-latitude magnetopause under northward IMF. This
direction generally looks into the region poleward of the high-altitude cusp, suggesting that the
ion entry occurring in the cusp creates the neutral atom emissions through the ions
charge-exchanging with exospheric neutral hydrogen atoms. In several events of this kind of
LENA emissions SuperDARN radars observe significant backscattered signals from the cusp or
the polar cap in the ionosphere, showing that the reverse convection, which is typical for
northward IMF, is enhanced in concurrence with the intensification of the LENA emissions. This
concurrence strongly suggests that LENA emissions are associated with the cause of the
reversed convection, i.e., lobe reconnection. Using plasma data from 3D MHD simulations for
northward IMF and the distributions of the exospheric hydrogen density we have modeled
neutral atom emission distributions. The modeling shows that the LENA emissions in that
direction are results of the plasma entry caused by lobe reconnection. It is shown from detailed
analyses of the LENA emission data that the direction and intensity of the emission have
significant temporal variations, while the emission generally comes from the region poleward of
the cusp. The characteristics of such variations are presented, and from their comparison with
the variations of the backscattered signals representing the reverse convection, and with those
seen in the modeling result, the plasma entry for northward IMF is discussed.
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Longitudinal expansion of SuperDARN strong backscatter region in the ionospheric cusp:
Simultaneous observations from IMAGE/LENA and SuperDARN

“Y. Murata, S. Taguchi, K. Hosokawa, A. Nakao (Univ. of Electro-Communications),

M. R. Collier, T. E. Moore (NASA/GSFC),
N. Sato, H. Yamagishi, A. S. Yukimatu (NIPR)

Using simultaneous observations from LENA on the IM AGE spacecraft and SuperDARN radars, we
have examined temporal variations of the SuperDARN strong backscatter region in the ionospheric cusp.
Results of the analysis indicate that the region of strong backscatter power extends longitudinally
responding to the enhancement of the solar wind dynamic pressure, which is monitored by IMAGE/LENA
near the high-altitude cusp. The detail of characteristics of the longitudinal expansion is presented, and its
possible cause is discussed.
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Inward motion of the magnetopause and
enhanced ionospheric convection near the cusp

° K. Hosokawa', S. Taguchi'. Y. Murata' A. Nakao'
M. R. Collier*, T. E. Moore” A. S. Yukimatu®. N. Sato*

! The University of Electro-Communications
2 NASA Goddard Space Flight Center

4 National Institute of Polar Research

Abstract

Recent studies have shown that motion of the magnetopause can be monitored with
Low Energy Neutral Atom (LENA) imager on-board IMAGE spacecraft through charge
exchanging process between equatorial magnetosheath plasmas and neutral particles of
hydrogen exosphere ( Taguchi et al., 2004, Collier et al., 2005). In this paper we report
an event observed by the LENA imager on 13 April 2001, in which neutral atom emission
was observed for more than 1 hour. The emission comes from the direction of the sub-
solar magnetopause and from the direction of the high latitude cusp. IMF was directed
predominantly southward during this interval. Intensity of the emission varies with time,
possibly in relation to the variation of solar wind ram pressure. This implies that the in-
crease in solar wind ram pressure moved the magnetopause inward, resulting in enhanced
charge exchange with the Earth’s hydrogen exosphere and inereasing the neutral atom
emission. Two SuperDARN radars detected signatures of enhanced ionospheric plasma
How at the latitudes of the cusp when LENA observed enhanced neutral atom emissions.
These enhancements of ionospheric convection could be related to the inward motion of
the magnetopause as monitored with LENA. We will present how the motion of the mag-
netopause and ionospheric convection relate each other and will discuss why ionospherie
plasma flow changes in relation to the magnetopause motion.
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Aurora vortices in the dayside cusp

OVSato, N. H. ?H. Yang, PH. Hu, ”R. Liu, "H. Yamagishi, "A. S. Yukimatu, Y. Murata, VK.

Hosokawa, %S, E. Milan and *M. Lester

1) National Institute of Polar Research, 2) Polar Research Institute of China, 3) Graduate
University for Advanced Studies, 4) University of Electro-Communications, 5) University of
Leicester

We examined the dynamics of auroral vortices in the dayside cusp region using all-sky TV
cameras and meridian scanning photometers at Zhongshan Station in Antarctica and SENSU
SuperDARN Syowa HF radars. The aurora, which we examine here, occurred in the magnetic noon-
postnoon sector during an interval of large castward (By>0) oriented interplanetary magnetic field
(IMF). The auroras consisted of two different types, Type-A and Type-B. Type-A aurora was
persisting east-west aligned discrete aurora, and its drift direction was westward (sunward). Type-B
aurora appeared at just poleward of Type-A at an initial phase, then it expanded/drifted poleward
and eastward. Such bifurcating auroral signatures are called as PMAFs (Poleward Moving Auroral
Forms). When Type B aurora exceeded maximum phase of their intensification a new type of vortex
configuration aurora, we called here in after as TTAVs (Transient Traveling Auroral Vortices), grew
up from Type-B. Then the auroral vortices moved eastward (anti-sunward). Scale size of the
vortices is ~ a few tens of km to a few hundred of km. Such vortex signatures are observed also
with Syowa East HF radar. The drift motion and speed of the Type A and B aurora was consistent
with that of the ionospheric convections obtained by the SuperDARN radars. These signatures
suggest that the occurrence region of Type-A is located at closed field of line and the Type-B
occurred in the region of open field of line through the procedure of reconnection in the
magnetopause. The TTAVs was observed at region of strong velocity shear of the ionospheric
convections. Such strong velocity shear should produce the auroral vortices.
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Possible fate of polar wind-like oxygen ions

Yusuke Ebihara,' Manabu Yamada® and Shigeto Watanabe’
1. National Institute of Polar Research

2. Hokkaido University

Transport and fate of polar wind-like O' ions were investigated by kinetic means of a
full-particle tracing scheme. We launched numerous test O' ions with small intervals of velocity
and pitch angle, and determined the final destination of the ions; the magnetopause, the distant
tail (50 R downtail from the center of the Earth), the ring current (L-shell of 5), or the
atmosphere. Escaping rates of the polar wind-like O" ions that encountered each final
destination were quantitatively calculated by employing an empirical model of the polar
wind-like ion distribution based on long-term data from the Suprathermal lon Mass
Spectrometer (SMS) on board the Akebono satellite. Under the condition of a highly stretched
magnetic field and a mildly strong convection electric field, when the sunspot number (SSN) is
180, about 46 % of the polar wind-like oxygen ions reached the magnetopause, about 40 % of
them reached the ring current region, about 13 % of them reached the distant tail, and about 1%
of them fell into the atmosphere. When SSN is 20, 58 % of the ions reached the ring current
region. Since the final kinetic energy can go up to ~100 keV at L-shell of 5, the outflowing ions
could be a significant source of the ring current.
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Ground based radar detection of the inner boundary of the ion plasma
sheet and it’s geo-physical implications

P. T. Jayachandran

Department of Physics, University of New Brunswick
Fredericton, NB, Canada — E3B 5A3

Abstract

SuperDARN is an array of HF radars, which covers most of the northern and southern
high-latitude regions. The primary goal of this array is to study the dynamics of the large-
scale convection pattern in order to understand the Solar wind — Magnetosphere-
Ionosphere coupling (SW-M-I). Wide area coverage of the SuperDARN radars made it
possible to detect some of the proxies for the magnetospheric land marks and boundaries
on a global scale and shed some light on the on the some of the fundamental problems in
the SW-M-I coupling process. One of the recent discoveries is that SuperDARN radar E
region backscatter boundary in the dusk-midnight sector can be used as a proxy for the
inner boundary of the ion plasma sheet. This discovery made it possible to study the
boundary dynamics on a more global scale for the fist time. During this talk I will
discuss the method of identification of the boundary and its validation with other
measurements such as ground based optical and satellite based particle measurements. I
will also discuss the geophysical implication of this boundary determination highlighting
its application to answer some of the outstanding questions in space research. 1). Where
does the substorm onset occur? 2). What is the spatial and temporal dynamics of the
boundary related to substorms? 3). What is the response of the boundary to the changes in
the interplanetary magnetic field?
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Comparison of particle observations by NOAA and LANL during the magnetic
storms of November 2004

T. Hori, K. T. Asai, M. S. Nakamura, E. Sagawa, T. Nagatsuma, and R. Kataoka (NICT)

A comparison of particle fluxes observed simultaneously by the NOAA satellites (altitudes ~ 800 km) and
LANL geosynchronous satellites reveals that the proton fluxes at low altitudes and near the equator at
6.6 Re did not change coherently during the Nov. 2004 storm event. The discrepancy in the proton fluxes
between NOAA and LANL shows up most clearly in their general trend on the time scale comparable to
the entire time interval of a storm. Basically, the proton fluxes of 30-80 keV at L. ~ 6.6 observed by NOAA
enhance rapidly during the storm main phase and decay when the storm enters its recovery phase. On
the other hand, the proton flux in the same energy range at the geosynchronous orbit rises rapidly as the
storm main phase starts and does not decay significantly even after the main phase ceases. Difference in
the variation of proton fluxes between the two different locations can also be seen in terms of their local
time dependence. For example, during the early main phase, the NOAA proton fluxes beyond L of 5 rise
first at the evening to premidnight sector and the flux enhancement at the postmidnight to morning
sector follows with a time delay of several hours. As the storm enters its late main phase, the proton
fluxes drop first at the evening to premidnight sector, even though the main phase has not ended yet.
Finally, the proton fluxes at the postmidnight to morning sector decay as well at the end of the main
phase. It is found that such a local time shift of proton precipitation toward NOAA is closely associated
with the change in the intensity of the southward IMF component. In contrast to the local time
dependence in the NOAA fluxes, the enhancement of proton fluxes during the main phase is fairly
coherent all over the nighttime sector at the geosynchronous orbit, showing little difference between the
above local time sectors. These results suggest that the enhanced proton fluxes associated with the storm
main phase persist at the equator from the beginning of the storm main phase through the late recovery
phase but the pitch angle scattering processes at equator, which cause equatorially trapped protons to
precipitate into the NOAA altitudes, are activated only during the main phase, resulting in a significant
difference in proton fluxes at NOAA between the main phase and the recovery phase. Considering the
local time dependence of proton fluxes beyond L of 5 observed by NOAA, it is also suggested that the
region of the enhanced pitch angle scattering shifts from the dusk side to the dawn side at the nighttime
sector during the main phase. The close correlation with the southward IMF suggests that the local time
sector of the enhanced activity of pitch angle scattering is controlled by the intensity of the southward

IMF component.
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Magnetosheath variations during the storm main phase on November 20, 2003
°R. Kataoka'?, D. H. Fairfield', D. G. Sibeck', L. Rastatter', T. Nagatsuma®, and Y. Ebihara’

1) NASA Goddard Space Flight Center, Greenbelt, Maryland, USA.
2) National Institute of Information and Communications Technology, Koganei, Tokyo, Japan.
3) National Institute of Polar Research, Itabashi, Tokyo, Japan.

Magnetohydrodynamic (MHD) simulation reproduces the magnetosheath variations observed by
GOES and Cluster satellites during the main phase of the super storm on November 20, 2003. A
dense solar wind material within the magnetic cloud causes enhanced compression of the solar wind
medium at the bow shock to produce the second largest southward magnetic field ever observed by
GOES satellites during solar cycle 23. Comprehensive Ring Current Model (CRCM) further
supports that the enhanced plasma convection caused by the density enhancement significantly
contributes to the violent ring current evolution.
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A comparative study on the 2003 October and November super storms

Tohru Sakurai (Tokai University)

It has been well known that the large geomagnetic storm occurred on November 20, 2003, whose minimal
Dst index was — 472 nT in the main phase. This storm was the most developed geomagnetic storm in this
solar cycle. While, another large geomagnetic storm occurred on October 29 and 30, 2003, whose Dst indices
were - 363 nT and - 401 nT, respectively. They are the forth and second largest storm in this solar cycle.

We examined and compared geomagnetic activities during these geomagnetic storms by surveying possible
data obtained by satellites, geomagnetic indices, Dst and AE, and ground magneto-grams from high to low
latitudes.

The interesting thing was found that the geomagnetic responses of these super magnetic storms were
different. The auroral activity represented in terms of AE index was larger in the October storm rather than the
November storm in spite of the largest growth of the Dst in the November storm. The maximal AE index was
about 3800 nT and 3000 nT for the October and November storm, respectively. The average AE indices
throughout the storm were less in the November storm. Why the reason was? One of possible reasons might
be the extreme earthward movement of the plasma sheet inner edge due to the large development of the
convection electric field. Another interesting thing was that the large amplitude Pc 5 oscillations were
observed in the recovery phase of both storms. For the October storm the Pc 5 appeared on 31 October with a
shorter period, approximately 250 s. While, the Pc 5 observed on 21 November in the recovery phase of the
November storm was longer with the period of about 365 s, whose amplitude was less than that of the October
31 Pc 5. The October 31 Pc 5 appeared globally from high to low latitude over the large extent in longitude
from dawn to dusk. These observed facts suggest that what kind of factors controls them in the
magnetosphere should be studied in more detail throughout the storm periods.
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North-South Asymmetry of the Amplitude of Pc 3-5 Pulsations:
Observations at Conjugate Stations at L~5.4 and 1.6

Yuki Obana (Venture Business Laboratory, Kyushu University),
Daiki Orita (Graduate School of Sciences, Kyushu University),
Akimasa Yoshikawa (Faculty of Sciences, Kyushu University),
Ray J. Morris (Australian Antarctic Division), Brian J. Fraser (University of Newcastle),
and Kiyohumi Yumoto (Space Environment Research Center, Kyushu University)

The north-south asymmetry of the amplitude of ULF pulsations in the Pc 3-5 band is studied
using magnetic field data from the magnetically conjugate stations at L.~5.4 [Kotzebue (KOT) in the
northern hemisphere and Macquarie Island (MCQ) in the southern hemisphere] and at L~1.6 [Moshiri
(MSR) in the northern hemisphere and Birdsville (BSV) in the southern hemisphere]. We obtained the
following results for the northward (H), eastward (D), and downward (Z) components of magnetic
pulsations:

(1) The north to south power ratio of the H-component Pc 3-5’s between the conjugate stations show
“seasonal” and “‘non-seasonal” variations. At the L~5.4, Pc 3 pulsations show smaller powers in the
summer hemisphere, while Pc 4-5 pulsations show larger powers in the northern hemisphere for all
seasons. At the L~1.6, Pc 4-5 pulsations show larger powers in the summer hemisphere, while Pc 3
pulsations show larger powers in the northern hemisphere for all seasons.

(2) The north to south power ratio of the D-component Pc 3-5’s between the conjugate stations show
that Pc 3-5 pulsations at the both of L~5.4 and 1.6 show larger powers in the northern hemisphere for
all seasons.

(3) The north to south power ratio of the Z-component Pc 3-5’s between the conjugate stations show
that Pc 3-5 pulsations at the L~5.4 (L~1.6) show smaller (lager) powers in the northern hemisphere for
all seasons.

At the L~5.4, the “seasonal” variations of the H-component Pc 3 powers can be explained by
using the ionospheric shielding effect on the standing field line oscillations. The *“non-seasonal”
variations of the H-component Pc 4-5 powers may result from the difference of the background
magnetic field intensity between KOT and MCQ.

At the L~1.6, the “seasonal” variations of the H-component Pc 4-5 powers can be interpreted
with the ionospheric currents driven by electric source fields at higher latitudes. The “non-seasonal”
variations of the H-component Pc 3 powers may indicate the penetration of compressional waves into
the asymmetric magnetic fields at MSR and BSV.

Results of the D- and Z-components are still under consideration. The Z-component variations
may be caused by the effect of conductivity anomaly under the stations.
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Formation of the theta aurora by a transient convection during northward IMF

T. Tanaka
Faculty of Earth and Planetary Sciences, Graduated School of Sciences, Kyushu University,
6-10-1Hakozaki, Higasi-ku, Fukuoka 812-8581, Japan, and CREST, JST

T. Obara and M. Kunitake
NICT.,, 4-2-1 Nukui-kitamachi, Koganei-shi, Tokyo 184-8795, Japan

Abstract. Formation of the theta aurora, which appears under the conditions of northward
interplanetary magnetic field (IMF) and greater IMF magnitude, is investigated from the analysis of
solutions obtained from a magnetohydrodynamic (MHD) simulation. The theta-aurora formation is
cause by a transient convection after a sign change of IMF By. This transient convection must
include a replacement of lobe field lines from old-IMF-originating fields to new-IMF-originating
fields, a rotation of plasma sheet to opposite inclination, and a reformation of ionospheric convection
cells. In the midst of these reconfigurations, old and new convection systems must coexist in the
magnetosphere-ionosphere system. In this stage, the polar cap and tail lobes are continuously
encroached by the new open field lines connected to the new IMF. Whereas magnetic field lines
accumulated in new lobes tend to rotate the outer plasma sheet in the opposite direction, the old
merging-cell convection still continues to generate closed field lines that must return to dayside
against the new-lobe formation. As time goes on, the growth of new lobes results in the blocking of
the return path toward dayside of closed field lines generated in the old merging cell to form the kink
structure in the plasma sheet. Losing their return path, these closed field lines generated from old
. lobes accumulate on the nightside.
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~ accumulated closed field lines. In
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Aurora Activities observed by the IMAGE/FUV and the VHF aurora
radar at Syowa station

E. Sagawa, K. Ohtaka (NICT)
Abstract:

Since early 2003, the IMAGE satellite has been observing aurora over the Antarctica. The data obtained
by the Far-Ultraviolet imager (FUV) are compared with the VHF (112MHz) aurora radar installed in
2003. By collocating two data set, we will investigate characteristics of the generation processes of E-
region irregularities. We are also planning to compare drift velocities in the E-region observed by the
VHF radar and those in the F-region observed by the HF radar and/or DMSP satellite.
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Simultaneous Observation of an Auroral Substorm with Satellite Imager and
Ground-based Instruments : 23-24 May, 2003 event

©Akira Kadokura, Natsuo Sato, Hiroshi Miyaoka, Makoto Taguchi (NIPR), Kei Nakano (Shizuoka Univ.),
and POLAR UVI team

An auroral substorm, which occurred during 23-24 May, 2003, was analyzed. Global evolution of the
substorm was observed by the POLAR UVI in the southern hemisphere from the growth phase until the
recovery phase. Many of the Antarctic ground stations, including Syowa, Dome Fuji, Zhongshan, and
South Pole, were located within the FOV of the POLAR UVI. Auroral observations were carried out at
those stations with various instruments, and a detailed comparison between the satellite-based and the
ground-based data is possible for various auroral activity in the course of the substorm. In our
presentation, we will talk about mainly the data at Syowa. This substorm was a well-developed one,
showing typical features: significant poleward and azimuthal expansion of the bulge, auroral streamer,
Omega band and torch-like structure, and the double oval configuration. The bulge expansion showed a
step-wise evolution. Temporal and spatial relationship between the north-south aligned auroras and the
pulsating auroras in the course of the substorm is one of the issues of interest.

(a) (b)
23 May 03  23:43:28 UT 24 May 03 00:01:52 UT

DOME FUJI SYOWA DOME FUJI SYOWA

Fig.1. POLAR UVI data and all-sky camera data at Dome Fuji and Syowa (a) at the initial stage and
(b) around the maximum stage of the expansion phase.
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Meso-scale and small-scale conjugacy of discrete and pulsating auroras

observed with TV cameras

© YNatsuo Sato, "Akira Kadokura, "Yusuke Ebihara, “Hiroki Deguchi . “Thorsteinn
Sacmundsson

1) National Institute of Polar Research (NIPR)
2) Department of Polar Science, The Graduate University for Advanced Studies (Soken-dai)
3) Science Institute, University of Iceland

Extremely similar conjugate auroras were observed on 26 September 2003 at Syowa-Iceland
conjugate-pair observatories. The observations covered the whole event, from the growth phase
through the expansion phase to the recovery phase. Auroral breakup occurred at relatively low
latitudes, after which the active auroral region expanded rapidly poleward. Subsequently, north-
south structured auroral forms appeared from higher latitudes and extended to lower latitudes
several times. During this event, meso-scale discrete auroras, including both east-west and
north-south structured auroral forms, showed quite good conjugacy in shape, movement, and
luminosity variations. This made it possible to trace the conjugate point with high time- and
spatial resolution. On the other hand, small-scale discrete auroras gave no indication of
conjugacy. For example, the rotation speed of vortices of curl-type aurora was higher in the
southern hemisphere than in the northern hemisphere. Furthermore, pulsating auroras, which
occurred during the recovery phase of the auroral substorm, showed good conjugacy in their
meso-scale structure and shape, but the pulsation ON/OFF signature of the small-scale aurora
appeared independent in the two hemispheres. This failure in conjugacy suggests that the
generation region is not located in the equatorial region of the magnetosphere. We will discuss
these meso-scale and small-scale auroral features in order to clarify how the IMF parameters
and/or ionosphere-magnetosphere coupling processes control the conjugacy of the aurora.
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AKR and magnetosphere-ionosphere coupling process

during magnetic storms

T. Seki (JAXA/ISAS), A. Morioka (PPARC, Tohoku Univ.), Y. S. Miyoshi (STEL, Nagoya Univ.),

F. Tsuchiya (PPARC, Tohoku Univ.), H. Misawa (PPARC, Tohoku Univ.), W. Gonzalez (INPE, Brazil),
T. Sakanoi (PPARC, Tohoku Univ.), H. Oya (Fukui Univ.), H. Matsumoto (RISH, Kyoyo Univ.),

K. Hashimoto (RISH, Kyoto Univ.), T. Mukai (JAXA/ISAS)

This paper presents an investigation of a magnetosphere-ionosphere coupling (M-I coupling) process
during magnetic storms, using observations of Auroral Kilometric Radiation (AKR) in the field-aligned
acceleration region and plasma density variation in the plasma sheet. The main phase electron
precipitation which AKR does not accompany was confirmed as not characterized by inverted-V type
precipitation but rather by precipitation with Maxwellian type distribution. This indicates the absence of
the field-aligned potential in the M-I coupling region during the early phase of the magnetic storm. We
found that the superdense plasma in the plasma sheet is closely concerned with the AKR activity; that is,
the appearance of the superdense plasma sheet seems to suppress the AKR activity. Based on these
observations we discuss the current-voltage relation between the magnetosphere and ionosphere. The
occurrence of the superdense plasma sheet accompanied with the AKR disappearance was found to be
caused by Coronal Mass Ejection (CME) with magnetic cloud. The overall story from the arrival of CME

at the Earth to the AKR disappearance in the M-I coupling region is presented.
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Aurora, AKR and other related phenomena and its direct
comparison with 3D MHD simulations studied with the VEMS
gystem
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Ken T. Murata, Eizen Kimura, Daisuke Matsuoka, Kazunori Yamamoto (Ehime Univ.),
Hiroshi Matsumoto, Kozo Hashimoto (Kyoto Univ.), Shigeru Fujita (Met. College),
Takashi Tanaka (Kyushu Univ.), W. Kurth and L.A. Frank (Jowa Univ.)

Dynamics of Earth magnetotail are studied on VEMS (Virtual Earth Magnetosphere
System). The VEMS provides us with data analysis environment for modeling,
computer simulations, and satellite and ground-based observations. Figure shows an
example of a small-scale plasmoid in the Global MHD simulation. The 3-D view tells us
that this plasmoid is extended in the dawn-dusk direction. Since the propagation
velocity in the downward is highest on the meridian plane, the plasmoid exhibits a
boomerang shape. On the VEMS we can directly compare these computational results
with satellite and ground-based observations. We discuss how both data will be
assimilated in the near future.
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Solar zenith angle and solar activity dependences of electrons number density profiles in the
nightside auroral region

°A. Kumamoto , T. Ono, and M. lizima (Department of Geophysics, Graduate School of Science, Tohoku University)

Solar zenith angle and solar activity dependences of the electron number density in the nightside auroral region have
been investigated based on 6-year plasma wave data obtained by the Akebono (EXOD-D) satellite. The electron
number density, analyzed in this study, were deduced from upper limit frequency of whistler mode waves observed in
an invariant latitude range from 70 to 80° in a sector from 2000 to 2400 MLT. In the vertical profiles of electron
number density in an altitude range from 300 to 10000 km, scale height is not constant but changes drastically at a
certain altitude. It is suggested that O" ions are dominant below the level while H' ions are dominant above the level.
Based on the statistical analysis, it has been clarified that transition altitude depends on the solar zenith angle and the
solar activity conditions: During solar minimum, transition altitude level is about 2000 km both in sunlight and
darkness. During solar maximum, transition altitude level is shifted up to 6000 km in the darkness, and higher in
sunlight. The electron density profiles reported by the previous studies (Mozer et al., 1979; Persoon et al., 1983;
Hilgers, 1992; Kletzing, 1998) are quite similar with the profile in the darkness during solar minimum. The O'
temperature, derived from scale height below the transition altitude level, is about 0.2-0.3 eV. On the other hand, the H'
temperature, derived from scale height above the transition altitude level, is smaller than 0.06 V. It is probably because
the vertical distribution of H' ions is not only determined by the diffusive equilibrium but also affected by the ion

outflow processes.
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Fig. 1. Solar activity dependence of eclectron number density profile in nightside auroral region. The diffusive

equilibrium fitting results are also shown by curves.
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Statistical Analysis of plasmaspheric mass density increase during magnetic storms

Satoko Takasaki "), Hideaki Kawano (¥, Yoshimasa Tanaka ¥, Akimasa Yoshikawa @, Yuki Obana ¥,
Masahiro Seto ), Masahide lizima (%, Kiyohumi Yumoto (- (7, and Natsuo Sato (1)
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Space Environment Research Center, Kyushu University, Japan.

~No o s wN

A network of ground magnetometers is useful for continuously monitoring variations in the inner
plasmaspheric mass density, as follows. We can measure a fundamental field line eigenfrequency by
ground-based observation. The field line length and the magnetic field intensity are able to be calculated from
some magnetic field model (such as the IGRF model) of the magnetosphere. Then, it is possible that the plasma
density at the magnetic field line is determined by these factors.

A magnetometer array was constructed at L = 1.3-1.4 in the northeast region in Japan. From analysis of
data during May 24, 2000 - Dec. 31, 2003, we could select 15 events for which FLR appeared during magnetic
storms. The plasmaspheric mass density inferred from the observed FLR frequencies increased for all the 15
events. To identify the cause of this increase, we have also examined the ionospheric electron number density
and the movement of the topside ionosphere. The data suggest that the increase in the plasmaspheric mass
density requires some contribution from heavy ions (e.g., O+) outflowing from the ionosphere. The global
ionosphere perturbations are generated by thermospheric heating by auroral electrons and protons in the main
phase of magnetic storms, and may cause the O+ enhancements.
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EISCAT rader observation of ionospheric disturbances during the super storm
on 20 November 2003

H. Miyaoka(NIPR), Y. Ogawa, S. Nozawa, K. Adachi(STE Lab.) and T. Aso(NIPR)
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Variation of Hard X-ray of auroral origin with PPB#8 and #10

M.Nakagawa (Osaka Sangyo Univ), M.Uchida (Osaka Shinnai),

H.Ueda (Osaka Sangyo Univ), M.Ejir i(NIRP), Y.Ebihara (NIRP), A.Kadokura (NIRP),
M.Kagotani (Osaka Sangyo Univ), Y.Saito (ISAS), N.Sato (NIRP), H.Suzuki (Rikkyo Univ),
T.Nakamura (Nagoya Univ), M.Namiki (ISAS), Y.Matsuzaka (ISAS),
H.Murakami (Rikkyo Univ), M. Yamauchi (Miyazaki Univ), T.Yamagam i(ISAS),
H.Yamagishi (NIRP), M.Yamamoto (Miyazaki Univ)

PPB No.8 and 10 were launched in rapid succession to form a cluster of balloons during
their flight at Jan. 13, 2003 from Syowa Station, Antarctica by the 44th Japanese Antarctica
Research Expedition (JARE-44). At 24th Jan.2003, X-ray sensors on each balloon detect

Auroral events at the same time. In this paper, we present the variations of these events in
detail.
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Observation of High Energy Cosmic Electrons by the No.7 Polar Patrol Balloon

S.Torii (RISE, Waseda University), T.Tamura, K.Yoshida, N.Tateyama, T.Yuda (Kanagawa University),
J.Nishimura, T.Yamagami, Y.Saito, M.Namiki, Y.Matsuzaka, K.Iijima, S.Ohta (ISAS/JAXA),

M.Ejiri, H.Yamagishi, A.Kadokura (NIPR), Y.Katayose, M.Shibata (Yokohama National University),
H.Murakami (Rikkyou University) H.Kitamura (NIRS), K.Kasahara (Shibaura Institute of Technology),
T.Kobayashi (Aoyama Gakuin University), Y. Komori (Kanagawa University of Human Services),

J.Chang (Purple Mountain Observatory, Chinese Academy of Science)

We carried out the observation of high-energy electrons by the Polar Patrol Balloon (PPB) at
the Syowa Station 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 outline of
observation and the observed energy spectrum of electrons over 100 GeV in relation to the
astrophysical significance.
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Development of a balloon-borne telescope for remote sensing of planets (2)

Makoto Taguchi (National Institute of Polar Research),
Kazuya Yoshida, Hiroki Nakanishi, Kohei Kawasaki, Yasuhiro Shoji, Jyuniti Shimasaki
(Graduate School of Engineering, Tohoku University),
Yukihiro Takahashi, Takeshi Sakanoi, and Jun Yoshida
(Graduate School of Science, Tohoku University)

A balloon-borne telescope system for remote sensing of planetary atmospheres and
magnetospheres has been under development. Its sub-components such as a sun-sensor, a
star-sensor, a tip-tilt mirror mount for image stabilization, a CCD video camera, and a control
moment gyro (CMG) have been manufactured and tested. The proto-model CMG was mounted
on a gondola testbed equipped with a mechanism for moment decoupling between the gondola
and hanging wire and unloading of the CMG. Attitude of the gondola testbed is controlled so that
a CCD camera which works as a sun sensor tracks the center of a laser light spot on a wall. It is
confirmed that the testbed can be stabilized at desired azimuthal direction within 20 sec, though
perturbation due to unloading caused oscillation of azimuthal attitude with amplitude up to |
degree. This oscillation can be avoided by that unloading is intermittently performed. A
flight-model gondola will be constructed in this year in preparation for the first flight experiment
planned in June, 2006.

EEARK -MAEORGBNZ BfL T, [EKBIRZEFEOMBEED TWD, EEEE
TIZRERT R TR, RS AT AWM AREE, Yt — AF—FY— F
AT TANPET—=T 2k, CCD HAT, avba—LE— A My A(CMG)2E D R—
F MV DRREITT,

ELEELHRBRER THLIT L FT7OHFHHEICOWTR RS, 77K, — L OEM:E—
AV RD3 2.1 X107 kgm® THHCMGERIELTZ, 7T A0 A — /L2 [0lii5 £ 35 2400 rpm TlE#ES
Fi=LEIZ, 7TAFRA— V% 3.1 rpmD A 3L TEERSESL KT 1.9 NmDIMIRBRA
Lize ZIAFBA—NOEHENT L /37 R X DIV I B RE S TODIN, TNERLEIFIER
FHEVDO ML RELN TN,

Z0D CMG 2 EHED 113 FREDAr— VDI RTT ARy RIZHE#L . I RO HIER
AT o0, TURTIIEVLELE CMG 7Tora—F 47 DD T AoV T HEZ I LT H
DL BERES D, BEIZIE LT- He-Ne L — W —HDAKR v CCD BT A I AZTHRHRHHL, £
DBOELBHIATREOFNILDEINT CMG ZEESEDZET, HlIEEBEL THD 20
BLANIZ 0.1° BREORETIVRI N AE il cEazenmBanliz, =EL, 7oa—
TAV T HRIRFIZITHOEREEN 1° BEFTE/LTS, EA LT, Toa—F 107 %8kL
TITHT, Do AN KEL R XD B FERTHIET, B O RS E X R-N5,
OB HICRE I 230035728 | HiliEE 1T 10Hz FREETH S,

2006 45 6 A IZ =R RERBUAIFTC TRUIDOTZIA R 24THZ L% BHEL T, 2005 4113
[CRASE DT R TE2RET D, ENICTTANHI VR ERESE, BYOEENICKER
BrA ML THAEZ R THTETHD,




DELTAF Yo AR—UIZH T4 yh -t ERAIERBE

OffiER ., BEFH—, /UZE—B (JAXA FHEBAFFeAS) . & Ll (o)
BPBERR, /NINEE, IR — (B KRS TEMN) ., MARE, &M% (kaHhar)
M. Kosch (> # A% K), A Aruliah (22 K K), EV. Thrane (4 212 X)

Summary of sounding rocket and ground-based observations during DELTA campaign

T. Abe, J. Kurihara, K.I. Oyama (ISAS/JAXA), N. Iwagami (The Univ. of Tokyo),
S. Nozawa, Y. Ogawa, R. Fujii (STEL, Nagoya Univ.), T. Aso, H. Miyaoka (NIPR),
M. Kosch (Lancaster Univ., UK), A. Aruliah (UCL, UK), E. V. Thrane (Univ. Oslo,, Norway)

The DELTA (Dynamics and Energetics of the Lower Thermosphere in Aurora) campaign was conducted in Norway
on December 13, 2004. A main purpose of this campaign is to elucidate the thermospheric dynamics and energetics
associated with the auroral energy input. In this talk, we present a summary of this campaign and preliminary results.

The large-scale circulation in the high latitude thermosphere has been investigated with many modeling studies and
from satellite observations. In comparison, meso-scale (1-1000 km) phenomena such as the thermospheric response to
auroral disturbances are not well understood. In recent rocket observations in the polar thermosphere, neutral wind has
been extensively measured, and thereby a strong wind and its shear were observed to exist in the lower thermosphere.
However, a cause of such a wind structure is not identified mainly because of uncertainty in the neutral temperature
estimation important for the modeling study, and therefore the existing theoretical models are quite unrealistic.

In the DELTA campaign, we coordinated the sounding rocket and several ground-based instruments to observe the
lower thermosphere comprehensively from various points of view. The sounding rocket “S-310-35" was successfully
launched from Andeya Rocket Range in Norway at 0033 UT on December 13, 2004, The onboard instruments
successfully made in-situ measurements of neutral atmospheric temperature and density, auroral emission rate, electron
density and temperature. Various optical and radar instruments on the ground made a remote observation of the polar
lower thermosphere in and around the launch site so that those can provide the auroral activity in the vicinity of the
rocket trajectory and its temporal variation, Neutral wind, atmospheric temperature and the ionospheric parameters were
also continuously monitored from the ground. In particular, the observations of the neutral wind, plasma density,
temperature, and ion drift by the EISCAT UHF radar at Tromse and the neutral wind and temperature by Fabry-Perot
Interferometer (FPI) in Skibotn and in Kiruna played an essential role in this campaign. The comprehensive observation
of thermospheric neutral and ionospheric plasma parameters by a combination of sounding rocket, FPI, and EISCAT is
the first attempt in the world.

Both the rocket and the EISCAT radar observations show that the auroral energy input probably due to the electron
precipitation really existed for the rocket flight in the vicinity of its trajectory. The NTV (Nitrogen Temperature of
Vibration) instrument on the rocket provided a good estimation of the molecular nitrogen rotational temperature on the
auroral energy input. The Langmuir probe identified that at a time of the rocket flight, the electron density was
remarkably high, which is possibly an evidence of the auroral electron precipitation. In this presentation, we will discuss
an interpretation of the rocket data as well as a summary of the ground-based observations.

This campaign was conducted as an international project by Japan, Norway, UK, US and Germany. We'd like to

thank all the members who supported this campaign.
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Preliminary results of rocket attitude and auroral green line emission rate in the DELTA Campaign.
OKomada Sayaka (The University of Tokyo)

Iwagami Naomoto (The University of Tokyo)

S-310-35 was launched on 13 December 2004 from Andeya Rocket Range.

The rocket had 2 attitude sensors, because MainPl was separated from SubPI in flight. MainPI was
equipped with HOS (HOrizon Sensor). SubPI was equipped with SFF (SurFace Finder).

The spin axis of MainPI precessed after separation. The period was about 9 second. The spin axis of SubPI showed
slow precession after separation. The period was about 150 second.

AGL (Auroral Green Line photometer) measured green line (557.7nm) column emission rate.

During ascent, AGL passed throw break-up. During desent, there was no bright arc.
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Neutral temperature and density in the high-latitude lower thermosphere
observed in the DELTA campaign
Junichi Kurihara, Takumi Abe, and Koh-Ichiro Oyama (ISAS/JAXA)

The sounding rocket S-310-35 in the Dynamics and Energetics of the Lower
Thermosphere in Aurora (DELTA) campaign was launched at 0:33 UT on December 13,
2004, from Andeya Rocket Range, Norway. In situ rocket measurements of the neutral
temperature and density in the high-latitude lower thermosphere (98-140 km) were
successfully conducted using the onboard NTV instrument. NTV was designed to
measure temperature and density of molecular nitrogen (N2) by applying the Electron
Beam Fluorescence technique. In this experiment, the measured rotational temperature
of N2 is expected to be equal to the kinetic temperature.

The measured rotational temperature and number density deviate from the
MSISE-90 model. Auroral contamination of the measured fluorescence spectra and
aerodynamic effects on the measurements are carefully examined, and the temperature
and density deviations are shown to be significant. The measured rotational
temperature agrees with the kinetic temperature derived from the absolute density
profile assuming the hydrostatic equilibrium.

In addition, the measured rotational temperature is compared with the ion
temperature by the EISCAT radar and with the Doppler temperature by the FPI. The
results of the comparisons indicate good consistency among the different measurement

techniques.
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An energetic electron measurement during the flight of the sounding
rocket S-310-35 using avalanche photodiodes

“Keiichi Ogasawara!, Kazushi Asamura!, Takeshi Takashimal,
Toshifumi Mukai! and Yoshifumi Saito!

Institute of Space and Astronautical Science/ JAXA

We have developed a novel enectron detector Auroral Particle Detector for medium
energy electrons. The term ‘medium energy’ means electrons of 1-100keV, which is a
key energy range to understand the acceleration mechanisms of electrons in the solar
terrestrial medium. APD can measure energy spectra over 3 to 50 keV and pitch angle
distributions (70° -110° ) of auroral electrons using Avalanche Photodiodes (APD).
Although 0.8 sec was necessary to obtain a distribution function covering all pitch
angles in synchronization with the rocket spin, the time resolution is set to 10 msec.
The Auroral Particle Detector was installed on the sounding rocket S-310-35 and
launched on December 13th, 2004. The measurement was performed at the altitude of
90-140km, plunging into auroral arc. The Auroral Particle Detector successfully
measured auroral electrons of 3-50keV. There were strong precipitations during the
first half of the flight and the precipitation corresponds to auroral arcs in the
ground-based observations. Significant difference is seen between upward and
downward energy spectra, which could be due to collisions with the dense atmosphere.
In an auroral arc, accelerated Maxwellian distribution functions were identified.
Outside of the arc, distribution functions are well fitted by power law. Finally, the
source acceleration region is estimated to be located in 10000km away from the rocket.

APD is a promising device for counting electrons individually with informations on
incident energies. Although APDs are usually applied for photoelectronic devices, the
application of an APD in space for electrons is a novel technique. Comparing with
conventional SSDs widely used for high-energy electrons, utilization of avalanche
photodiodes can drastically improve energy resolution and the lowest limit of
detectable energy of impinging electrons. APD is a kind of p-n junction semiconductor
that has an internal gain due to the avalanche amplification of electrons and holes in
the strong electric field within its depletion region.
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Effects of rocket wake and active experiments on the plasma density measurement

during the DELTA campaign

M. Wakabayashi (1), T. Ono (1), M. Yamamoto (2)
(1) Graduate school of science, Tohoku University. (2) Kochi University of Technology.

To obtain the collect value of the plasma density surrounding the sounding rocket, it is important to
evaluate the effect of the rocket wake and any other interactions caused by other on-board instruments.
In this study, we evaluate the results of electron density measurement by using the impedance probe
on-board the sounding rocket S310-35 and discuss the observed wake structure and the interference of
active experiments such as electron beam injection.

The rocket campaign DELTA (Dynamics and Energetics of the Lower Thermosphere in Aurora)
was carried out on 13 December 2004 in Norway. The sounding rocket S310-35 was launched at 0:33
(UT) in order to measure the ionospheric plasma and neutral gas temperature during the diffuse aurora.
This campaign aimed to clarify the driving factor of strong neutral wind, in particular, horizontal wind.
The new experiment of this campaign is the measurement of neutral (N,) temperature which is
planned to measure the neutral atmospheric heating due to the auroral precipitation or Joule heating,.
Because the neutral temperature measurement (NTV) uses an electron beam, the rocket payload is
designed to be separated during the flight to avoid any interference to other passive instruments.

Electron number density measurement was carried out by using the NEI instrument on-board the
S310-35. NEI is the impedance probe which is developed by Oya [1966]. The NEI sensor consists of
BeCu ribbon antenna, and extended at 72.9 km altitude (65 sec after launch). During the ascending
period, electron density enhancements were observed in the altitude ranges from 100 to 110 km and
from 125 to 130 km with the electron densities of about 1x10%cc and 6x10%/cc, respectively. The NTV
experiment started from 89 sec after launch, and usual NEI data were not available from the time of
NTV HV-on to the rocket separation. During the descending phase of the rocket, the electron density
enhancement revealed many periodic density fluctuations, which were synchronized with the rocket
spin. This periodical fluctuation is interpreted as the rocket wake effects.

The present paper gives detail comparison with the model of wake structure surrounding the rocket
body. Effects of the electron beam experiment are also discussed in terms of the spacecraft and space
plasma interaction. In addition, we tried to fill the data blank from the time of NTV-on to rocket

separation by the NEI raw data analysis.



EISCAT observational results during the DELTA campaign.

°Satonori Nozawa, Yasunobu Ogawa, Takuo Tsuda, and Ryoichi Fujii (STEL, Nagoya University)

This paper presents the observational results obtained by the EISCAT UHF radar at Tromse condcuted in
concert with the Delta rocket measurements. We conducted the EISCAT radar observations on December
5 and from December 8 to December 13, 2004 with a beam-scanning mode (i.e., CP-2 mode). Except for
December 8 (2 hr operation), we operated the EISCAT UHF radar for 12 hours everyday to make it
possible to derive semidiurnal tidal amplitudes and phases. The EISCAT operations went well without
any serious problems. From the EISCAT data, we have calculated ion velocity vectors in the E-region and
F-region as well as the electric field vectors. Using the ion velocity vectors and the electric field vectors
together with model atmospheric densities and collision frequencies, we have derived neutral wind
velocity vectors in the lower thermosphere (95 - 120 km). Thus, we have derived semidiurnal tidal
amplitude and phase values based on the EISCAT data during the DELTA campaign. The MF radar
co-located at the EISCAT Tromse site observed the mesospheric wind (70-91 km) continually.

We will talk about the semidiurnal amplitudes and phases and those variability during the campaign
together with MF radar observational results. It is worth to investigate how the wind blows when the
aurora appears. Thus, wind directions together with aurora images will be shown. Moreover, comparison

of temperatures measured by the rocket and the EISCAT UHF radar will be shown.
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Figure.  Temporal variations of wind velocity for meridional (left) and zonal (right) components
at 120, 115, and 110 km from 16 UT on December 12 to 04 UT on December 13, 2004.
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Small-scale random motion and instability in the lower
thermosphere

Susumu Kato
Professor Emeritus Kyoto University

Dynamic coupling of the thermosphere with the lower atmosphere
has not yet been fully understood. Existence of turbulence in the
lower thermosphere, non-hydro-static motion and large kinematic
viscosity in the thermosphere characterizes thermosphere
dynamics. It is important to understand as to how atmospheric
waves are affected by these factors and can contribute to dynamic
coupling between the thermosphere and lower atmosphere. The
paper will discuss some possibilities regarding the issue.
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Polar atmospheric tidal study by Tromsg (NTMR) and Svalbard (NSMR) meteor and other radars
oTakehiko Aso [1] , Masaki Tsutsumi [1], Chris M. Hall [2], Yasuhiro Murayama(3] , Yasunobu Miyoshi[4]
National Institute of Polar Research, also Dept. Polar Science, The Graduate Univ. for Advanced
Studies(Sokendai) [1] , Tromso Geophysical Observatory, University of Troms@[2], National Institute of Information
and Communications Technology[3], Kyushu University, Faculty of Sciences[4]

NIPR meteor radars both at Svalbard (NSMR) and Tromso (NTMR) have been working almost continuously in
harmony with other radars to study modal structures, climatology and variability of polar atmospheric tide in the
MLT regions. Comparative study has been made in view of zonal wavenumber and latitudinal contrast, invoking
diverse numerical models, and dominant diurnal mode, non—-migrating semidiurnal mode, terdiurnal and
quatradiurnal modes at higher latitudes are analysed referring to possible variabilities due to whole atmospheric

unsteadiness, and dynamical coupling with other wave regimes as an interim outcome so far.
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Advanced Meteor Wind Observations Using MST Radars
Masaki Tsutsumi', Kaoru Sato', Takuji Nakamura’ and Takehiko Aso'
'National Institute of Polar Research
‘Research Institute of Sustainable Humanosphere, Kyoto University

MST radars in the VHF band have a great potential in meteor echo observations due to its high
transmitting power. The meteor measurement can be conducted throughout a day and compensate the
turbulent echo measurement in the mesosphere, which is limited to day |ight hours only. The MU radar
of Kyoto University is one of those radars and has been successful ly applied to meteor studies by
utilizing its very high versatilities. The MU radar was recently renewed, and its signal processing
system is up—graded from a 4 analog receiver system to a 25 digital receiver system. In the present
study we try to improve the MU radar meteor measurement technique by fully utilizing the new function.
It is further planned to apply the technique to the Antarctic Syowa MST/IS radar, which is currently
under feasibility studies.

HEORTEHRKEZSY Sy b LEEL—4—8A1X. PHBREMAEO WERABROFiEE L TI50
ERMSTOA TS, TICREBANENE SN TELY, RAETCEIRETIa—ZFIALEAKRER
BOFHLBEARSNATEBEEICAY ., BEBL— Y —I2L2REFAMNERIELTVS, BFRITCEHE
BEROREOBNT T, ZEE—IBHIOKWEBEOVNEREL—4F—T4H., 1 BOT a—HA10ERERE
ERERIFLIANTREE L -oTWS, BESES BEEXI1EM - 2kmiEETHY . BAH2~3BM LI LDOE
HENEORHNITZ .

—. LY KB DR TFLTEHDVHFE OMST (Mesosphere, Stratosphere and Troposphere) L — & —
IZBVLWTHHEBOGAANE SN, . RHRENNL—F—2EWNTIE. TOIHBEMEREEER
(M) ZEH LEREBRANA180EREMLTHLN. EHENCRERE TRAWVERBFREOERIZH L
T2 {OEEEHITFTLVA (e.g., Nakamura et al, Radio Sci., 1991; Tsutsumi et al., Radio Sci., 1994:
Nakamura et al., Adv. Space Res., 1997)., COMIL—4 —IL. B4R, SEBOUNEEDIZHL S
BRI~ EEESN, FE2EBITORIEEINZLGE, SHICEHEEENAE SNz, KBAETIEZD
MIL—F—QHReHEBRABITERL., MEEOMNL—F—RE2RANOXBRERLS L 2BNET D, £,
AR OARBRALREREL—4—& LT, AEBRNED KRS L—4F —5HE (PANSY) (EEEIEH.
2003, XR) MEHSATLEN, L£HICEH S Z2PRBREOERIAZH O L0 & LT, FHIKRF
HOLLEVAETa—BAFEERAMICTERT LI LAFTHLEEILOND,

ML—4F—I2LAHEERIOBBE LT, EENICFUTOLILEBICLARETI—ROBKER
FLTWA,

1. BEF—A2DYTZILEA4ALMBIZEVNT, REC—LOERZTL. LYZLORET—%2BHETS
2. ZELY—N—HEEBOL, LEOE—LEBTLEHET, LYSNEOBWNRAUZFZERT D

3. EREERFELEL, FYSNEOBSWMRAIZERRYT 5, RERBEHEILLEZ2—TY FTHLDT.

RS TS EM O RAEDELRIZA —NN—Y T TIZEYHA S

2005 €4 BICERED 1 BLUIEERBTHLEBET o=, TEMMIMBERETIEHHA., BRENIZ—H
DIa—HF1CELANLIZHZERAEND. BEEHROBFTNBRFICITZAS 0B BLRALNSE
ZABENVA—F—KEL, EANENLEORFTAMFEIA LM, FAZMMBEEZKEAEICZHSEILT
KEAKA A—Tr—DEINIT—2 /RS GALBREIFL TS,
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Day-to-day variations of the diurnal tide in the mesosphere and thermosphere simulated by a GCM

Y. Miyoshi (Department of Earth and Planetary Sciences, Kyushu University),
H. Fujiwara (Department of Geophysics, Tohoku University)

The diumnal tide plays important role on the general circulation of the atmosphere in the mesosphere and
thermosphere. 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 diumal tide [Miyoshi and Fujiwara, 2003, 2004].. In this study, we
investigate day-to-day variations of the diumnal tide in the mesosphere and thermosphere, and their relations with

variations in the lower atmosphere and variations of the Solar UV/EUV fluxes.

—BEYRIL. FRBNSHRBOMBERICEVDTKIRIBEZY , KEXBRICE>TEELR/EZE LS. X
MRTIL., PRIE-RBEEEICH (T — B RO B AEBZDUL\T, KRAREBEF ILERAUTRINET
2T FIED YR I LTIE, TRASKEBEDBEEICERE LT TRITET oA SEIX. XS
EUV/EUV)D B R EEEDRBEIC DL THRRTH =,

AR TIE, ANKZPRBAIAKTERET )LD LiwZE 150km M5 500km FTHRERL . XFHRENSREET
DIEEZ FP R GRREBL L ERTEE O E A ATEEL GCM [Miyoshi and Fujiwara, 2003] %
W KET UL, ERIBEICE T5— B KO B R ERELIaL—bFH2IEMNTRETHY . ARE
BOERPIARICITIFRICENTHS. 20O GCMERLT, KGRSTEF10.7)Z2BEELI-15E EXISHETE
ZHAEBHSE GOV THIERRZIT . BEOBERELLET HHICKY, FREE-REBO—A#%
BOBREBCRIFT TRARESOE RS LUABHRSIELEBDFELHESMNIZL,

RITOFBR. PRBREMEO—B#YEOBAERICIE, FTRASREBICLIZENBETHINIC
LT, THRETIE, TRAKZED. ABBSELEHOBMADEENRNLZ LA bMoT-, — /. 3B
BT KISBFABRESOZEDANEETHD, FBLRITRERL. YARRTIFETHS.
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Infrared Spectroscopic Observation of Carbon Monoxide in the Mesosphere and
Stratosphere at Poker Flat, Alaska
Yasuhiro Murayama |1, 2], Yasuko Kasai [1], Tsuyoshi Koshiro [3], Nicholas Jones [4]
1. National Institute of Information and Communications Technology, 2. National Institute of Polar
Research, 3. Research Institute for Sustainable Humanosphere, Kyoto University, 4. University of
Wolongong, Australia

Amount of upper atmospheric carbon monoxide (CO) above the altitude of 24 km is observed over Poker
Flat, Alaska (147W, 65N, altitude 0.61 km) in years of 1999-2004 using a ground-based
Fourier-Transform Infrared Spectrometer (FTS). This is the first detection of stratospheric-mesospheric
CO using the infrared spectroscopy from the ground. The observed results clearly indicate that there is a
seasonal variation of the CO column amount above 24 km with general maximum in spring and with low
values in summer-fall. Poker Flat is one of observation sites which constitutes NDSC (Network for the
Detection of Stratospheric Change). The method used in this work, estimating the CO partial column
abundance in the middle stratosphere, can be applied to spectral data of other FTS sites of NDSC. It is
suggested that the infrared observation and data retrieval technique which has been used mainly for
tropospheric CO can be applied to CO estimation in the stratosphere and mesosphere. The
stratospheric-mesospheric CO has relatively long lifetime and large latitudinal gradient of its abundance,
so which can be a good dynamical tracer at winter high latitudes. Winter variability in shorter time scales
of observed CO may be related to variability of polar vortex and mesospheric meridional circulation in

the winter polar middle atmosphere.
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Traveling atmospheric disturbances simulated by a general circulation model

Hitoshi Fujiwara® (Department of Geophysics, Tohoku University)
Yasunobu Miyoshi (Department of Earth and Planetary Sciences, Kyushu University)

We have developed a general circulation model (GCM) which is an extension of the middle atmosphere
GCM developed at Kyushu University [Mivahara et al., 1993]: a GCM covering from the ground surface to
the exobase [Miyoshi and Fujiwara, 2003, 2004]. This GCM is quite useful for studying coupling processes
between the atmospheric regions; for example, Miyoshi and Fujiwara [2003, 2004] investigated tidal
activities from the troposphere to thermosphere. In addition, it is confirmed that this GCM successfully
describes energetics and dynamics of the atmosphere in the thermospheric region as well. In order to
investigate large-scale dynamics in the upper thermosphere, we perform numerical simulations using the
GCM. Large-scale traveling atmospheric disturbances (LS-TADs) are generated by the moving solar
terminator and auroral oval even when geomagnetically quiet period. These LS-TADs seem to dissipate after
the propagations of ~ 1000 — 2000 km, while LS-TADs generated when the enhancement of the Joule heating
propagate from the polar region to the equator. We will show the morphology of LS-TADs both in cases of
geomagnetically quiet and active periods.

ik, IETIZIWNRFTIRIE SN -HRRKIKIGERET /v [Mivahara et al,, 1993] %55 L, Hi#) 52
B Lo TORKEIROT R TEEFLRZAIGERET L (General Circulation Model: GCM) D3 %TT-> TE 7=
[Miyoshi and Fujiwara, 2003, 2004), Z 0 GCM | I RZEHOFEIBFL A~ D LTl THTHY . Pz,
Miyoshi and Fujiwara [2003,2004] Tix, HfilEN SEEEIZ - A F TORKMB O B £ ZEiETHEEIC ST~
Tzo 6T, 20O GCM Tidk, #FiziofhHiimb - BN TORKO= ¥ —0 )iz RT3 -
EDFEDH HEN TV D, ABFFETIE, LHZAE COXEURR KGHEY 2 H~57=DI2, 20O GCM % Fv-3dil
VI alb—ia UEHER L, HMBESIEEEMERH RO T Y, HERO BiGIiZfy ) BEEROBEIS, A—nF-
A —s L HEREhOO 8 V) 2881 5 Z &SRR LT, KEBYRMM: KL (Large-scale traveling atmospheric
disturbances: LS-TADs) DJbie « {afiiths B oz, MBSO A—1 7 - A —YUZHBN T, ¥ a—Io
HIKIZ X > THbEE « {55 TADs (XU HRE (BPEER) ~ a2 —H T, 2hbo (K HESHC
Jihte &%) TADs Id, BL%Z 1000-2000 km FEAM Lk, 3 ITWLTLE D, AR T, MR
Rf, ESLRFOR Thbe XD TADs b L, ThOOBEXH ST 5,
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High-resolution two- and three-dimensional simulations of the neutral

dynamics in the vicinity of an auroral arc

Hiroyuki Shinagawa

(National Institute of Information and Communications Technology)

It is now well recognized that strong local winds are occasionally generated in the vicinity of auroral
arcs. Previous observational and theoretical studies indicate that behavior of the neutral wind cannnot
be explained simply by Joule heating, heating through particle precipitation, or forcing by ion-neutral
drag. Our studies using a two-dimensional nonhydrostatic model suggest that interaction between local
heating and large-scale background flow could result in fairly large vertical winds in the thermosphere.
In the two-dimensional model, however, all physical quantities are assumed to have no dependence in
the latitudinal direction, which is not necessarily realistic. In order to study the thermospheric
dynamics in the auroral region in more realistic way, a three-dimensional high-resolution
nonhydrostatic thermospheric model has been developed. Using the two- and three-dimensional
models, we investigate the interaction between local wind and large-scale background flow in the polar
thermosphere under various conditions. The results are compared with recent observations by rockets

and ground-based instruments.
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New evidence of a link between global lightning activity and cloud coverage
based on the ELF observation at Syowa station

OM. Sato', H. Fukunishi’, Y. Takahashi®, N. Sato®, and H. Yamagishi’®
1. RIKEN (The Institute of Physical and Chemical Research)
2. Graduate School of Science, Tohoku University
3. National Institute of Polar Research

We report new evidence for a link between lightning activity and tropical upper cloud coverage.
Using 1-100 Hz ELF magnetic field waveform data obtained at Syowa station (69.0°S, 39.6°E),
Antarctica, we analyzed Schumann resonance (SR) spectral intensity variation to investigate
characteristics of lightning activity changes. Further, we performed the cross-spectral analysis between
the spectral intensity variation and the tropical upper cloud coverage at high altitude derived from infrared
cloud images. It is found that the tropical upper cloud coverage and the lightning activity change with
the same periodicity and a clear anti-phase relation. These results imply that the lightning activity is
closely related to the meteorological dynamics in the troposphere. This fact demonstrates that tropical
upper cloud coverage may be continuously monitored by SRs measured at a single site on the Earth’s
surface.

BHBIZIAMICE > TRLHEERARARD | 5D THHICHBEb LT, ZO4ERE 70 564 HUE 15 0
MR EEICB L X I E THRMHOMBE SN TEk, —F., BE- HEMKE LRI
8-50 Hz #f O MEREE BT, #122f & WEHERS TPH 78K 2< 0.4 dB/Mm & 9 #iisd TRV SRR Cal
T5, ZOREMIDEREATEOBTFELIBAZE -4/, & a—w 408 (SR: Schumann Resonance)
LT TWS, ZORMOKEBEMGESEEN O, M Eo 1 #2875 SR EBERIZ L Ty —»
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ROVRBIEBHOLTZH LI L, SHICERPKE - BEREHE D) 7B EMHT 5 - L4 B
ELTW3,

Hox OWFFE T N—71E, BHEEIRD 1-100 Hz HH BB 28T 5 2T L% 1999 E(CHFE L 1=,
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BER R > U — 7B/~ DICHEIRO SR EE COMAEH 2T 2REMNH D L1b, Fix
T2 O8RS AT A% PRSI (69.0°S, 39.5°E) (ZA%E L. MK TS T L7225 SR Bhodis:
BB Z 2000 45 2 AICBHsA L7, BLRISHIEAAAHBIABRIC L iRr S h, IERARELLOE L &
REAWET — 7 FREICELFETHRIE LENT TV A,

2000 4= 2 HH 5 2003 45 1 A ORI OBFI ELF 77— 4 2BWTH A+ I v 7 A7 hA%EHEL, SR
DOF 13 RIWBE— NIZBITHARY bAVBEZRHELTEOLEBOART —ZA_Y ML EHE L, 20
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AR ZAXEZ LALLM R, ThbirWPhb, 797 A—X S UTH, 77U H - a—
oy S B AET A Y ABOBEBORKICHAT A2 LML, &6I2, SR DAY MM
EW (SRyp) D/RT—RRY FVEGR LA ZHET LRER, SR, 1215 28 A OB MIMEATEES 5 =
EDPDTHLMI 2oz, EbIZ, BHIOERZTLELEORN LR SR SR, & DFEEMAT
EfTo R, ERETIC L 27 B OEMPENTEIE L, SR, &IXNMIHOBENH S = LAV LT-,
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Overview of the Hokkaido HF radar

°N. Nishitani, T. Ogawa, and T. Kikuchi (STELAB, Nagoya U.),
Hokkaido HF Radar Planning Group

The proposal of constructing a new HF radar system in Rikubetsu, Hokkaido, Japan has been approved
by Japanese government. The construction will be in the FY2005 budget. It will be the second
SuperDARN radar in the mid-latitude region, and the first one in the Far East. Latest status report on
the preparation / construction of the Hokkaido radar will be presented.

e HF L— 4% — (3 A W BRFICB W TER 17 45
MBEENERTROHE L LTTFRA/ROLNE, BIEEA -
Bk ERRAFRESEORFRICBOW T 2D TE Y,
TE 5T RV OBR@MEGEZBELTWD, K#EKICE
WL, L—# —3EOBRICET 23 BE 21T FiE
Tdd,
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Hokkaido HF radar — A research plan
T. Ogawa, N. Nishitani (STE Lab., Nagoya University), and Planning Group

A new SuperDARN HF radar to explore the ionosphere, thermosphere, and upper mesosphere at northern mid- to
high-latitudes will be installed in Hokkaido in 2006. This radar can cover the wide area from Hokkaido to the
southwest of Alaska that has never been observed with the existing SuperDARN radars. Collaborations with the
current SuperDARN radars in Alaska and an ionosphere/thermosphere observation network in Japan will bring new
insights into the dynamical and electrical coupling between the high- and mid-latitude ionosphere/thermosphere, and
into the electrical coupling between the mid-latitude ionosphere and plasmasphere.
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An Observational Plan of Polar Stratospheric Clouds at the Syowa Station, Antarctica

Hideaki Nakajima (National Institute for Environmental Studies)

It is regarded that polar stratospheric clouds (PSC) play an important role in polar ozone
depletion. PSC mainly consists of nitric acid (HNOs), sulfuric acid (H,SO4), and water (Hz0).
PSC is quite different from normal tropospheric clouds, and it is called “the mother of pearl clouds”
in history. It appears in the stratosphere (~20 km) when the stratospheric temperature descends
below PSC saturation temperatures (188~196 K, depending of type of PSCs) in polar wintertime
when solar illumination disappears. The heterogeneous reactions on the surface of PSCs converts
reservoir chlorine species (HCI, CIONO,) into active chlorine species (Cl;02). When the solar
illumination is available in spring, C1,0, is photolyzed into active chlorines species (Cl, C10), they
catalytic ozone destruction occurs. This is our current understanding of ozone hole mechanism.
However, there are many unknown issues on PSCs, especially, types, formation/growth mechanisms,
and nature of PSCs. It is crucial to understand these characteristics of PSCs for predicting future
ozone depletion by models, but not so many observations have done so far.

Now, I propose a new type of PSC measurements at Syowa Station. Previous major tools for
PSC measurements are lidars or balloon-borne particle counters. Here, [ propose a spectroscopic
measurement of PSCs in mid-infrared (5~10 micron) region. Each type of PSCs (NAT, NAD, STS,
Ice, etc.) is regarded to have different spectral features in mid-infrared region. I propose to
develop a spectrometer to measure spectral feature of PSCs from ground by using solar scattered
light and emission from PSCs itself as a light source. Details characteristics of proposed

spectrometer will be presented at the meeting.
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Current status of Program of the Antarctic Syowa MST/IS radar
K. Sato, M. Tsutsumi (NIPR), T. Sato, A. Saito (Kyoto Univ), Y. Tomikawa, T. Aso, T. Yamanouchi and M. Ejiri (NIPR)

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.
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Retrospect and prospect of the upper atmosphere physics monitoring
observations at Syowa Station
Hisao Yamagishi (National Institute of Polar Research)

Long-term monitoring of the upper atmosphere phenomena at Syowa Station is reviewed from a viewpoint of the field
operation and use of the data. Some considerations are proposed on the reorganization and better use of the long-term

monitoring data, together with improvements on the field operation.
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Ground based multipoint observations of
natural ELF/VLF waves in Antarctica

OMitsunori Ozaki*, Isamu Nagano*, Satoshi Yagitani,
Hisao Yamagishi**, Natsuo Sato™, and Akira Kadokura*

*Graduate School of Natural Science & Technology, Kanazawa University
**National Institute of Polar Research

We plan to make the multipoint observations of ELF/VLF waves by low power magnetometer systems
in Antarctica for the study of whistlers and ELF/VLF emissions. The magnetometer systems will be
placed at three sites, West Ongul (69°01'06”S 39°30°28”E), Skallen (69°40’24”S 39°24’07"E), and H100
(69°17°44”8 41°19’15"E) unmanned stations. Each system consists of two crossed vertical loop antennas
and multi-channel analyzer which measures continuously with 1 minute resolution the mean power and
polarization of NS and EW magnetic components in 4 spaced frequency bands (500, 1 k, 2 k and 6 kHz).
The recorded data are sent back to Kanazawa through IRIDIUM satellite communication. With this system,
we will be able to investigate the dynamic structure of ionospheric exit points of natural ELF/VLF waves,
such as polar chorus and auroral hiss.

2006 4F 1 H4>6 2007 £ 1 H 2 TOK 1 AER, 5 47 XK b 8o & L TE o 34 ELF/VLF 5
ERRE LA ABNZHEL Tw 5. Bl 27 4, A~ 70 (69°01'067S 39°30'28"E), A A —L
¥ (69°40°24”S 39°24°07"E), & & T H100 (69°17'44”S 41°19'15"E) ICRIEFETH 5. 415 3 OB
AT LARBEPEM ML, 42880 km & LAIE=MEOHR L LS. 413, 2O T EMh RS =
MIERO R =7« a—FApA—07 - L AL EDHR ELF/VLF O MR N OBNE#H%Z & 5252
LE CoOBMNOTHME LTS, 612, U4 Yy VN IcREINTVEA A= T4 2 =95, H
M 2 AR L T v HIHEORIRL E Lo iT, LB X OMISERE O ELF/VLF 8o 2@ m 22 g
EDORH LR L T 5.

Bl AT L0, HANV—7"7 T+ £ MCA(Multi Channel Analyzer) iZ & - TH S 1, KiBEith S
N ESHE B k> THNMHEE N S, MCA 12, O E%E 500, 1k, 2k, 6 kHz L L7-4Fr R &
h % b, BEEYEIE DRI % B R R 2 MEMR L 22036, MR IcBNZ T2 A 2GR T3,
X oz, BEBORESE28 50, BENV—77 ¥ 77D NS fif & EW HRKTOMAIZ2WTH
KF vy FANTHRAETR). 2HILTERLV—FT7Yy T+ EMCA Lk THBAENETF—2I1X, AV
LEBRENLTRIRIEREEN, o 27y 7L LTBNCATLRAD7 Iy va XV IcbEAONS.
¥ 72, 3 OBIM SO EHELR R 2 BB T 272010, BBl AT AICIEGPS LY — 2B AL TW3,

INGHEBENS AT A, KBEMENEERICK DEHRBETR IS, FFIcEAD A A —L ¥, HI00
CREI NS LD, FEEROBEOHIRARERIC X 2BHHESTET, HokBEANRGESIHRETE 2w, 2
D&, Bl A7 ACREHBEENESROEND. Lo L, s ifED CMOS IC OFtEaEic X b
B4, TOVATLMEHEBEBENCOMBELZBE TS L3 TE L.

Si%, REBICHBBN S A T LA2BEBRICREL, BERNEOF—7 - 20— A4 —07 - AR LD
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Estimation of Ionospheric Exit Points of Auroral Hiss and Chorus

Events by Multipoint Observation of Natural ELF/VLF Waves
in Antarctica

Olsamu Nagano', Andy Smith® Satoshi Yagitani', Mitsunori Ozaki',
Natsuo Sato®, Hisao Yamagishi®, and Akira Kadokura®
'Graduate School of Natural Science & Technology, Kanazawa University
“British Antarctic Survey
*National Institute of Polar Research

Down-going whistler mode waves entering the earth-ionosphere waveguide just above an observation point will
generally appear to be right-hand circularly polarized. At large distances over several hundred ki from an observation
point, the wave will appear linearly polarized, and at intermediate ranges it will have left-hand polarization. We can
estimate the ionospheric exit point by combining the power and polarization data of waves from several observation
points. Moreover, we can calculate the propagation of the whistler mode waves as they leave their magnetospheric
duct and propagate through and then under the ionosphere to the observation point by full-wave method. Comparing
the ground based natural VLF wave observation data of VELOX developed by British Antarctic Survey and analysis
results by full-wave method, we accurately estimate the motion of the ionospheric exit point.

In order to estimate the more apparent ionospheric exit points and motion of the regions where the natural VLF waves
such as auroral hiss and polar chorus are injected into the earth-ionosphere waveguide, we plan to make multipoint
observations of natural ELF/VLF waves in Antarctica. From this observation plan, we will be able to investigate the

clearer temporal characteristics of the ionospheric exit point.

BB ER2Z LD VLF =3 v a vid, BHICH-> T, b L BFRICEWERS IS > TlREEN 2:&8 L, i b
THLIFLIERA RAT—RA—n IR, a—F R LTHMMENTYS, 4, 206 A VLF EBOFPRE R ORE
2 MESFXFEAHESRASNTE . BENE, RV —7 7y T+ o0l NhEZ &R L THEMMIC 7 > 77 %
BEX 2 T=A A —7—id, HEAL—T 77 Hic L RS L REBR7 v 7 HIC X 2BRET S KA T4
V759 2 ADMBRD S A KDL LD, S5 3 PNCREREE &, £ JICHNET 5 E) ORI D S FIK
HEZHEETLLDOHETHS.
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Antarctic Survey) @ VELOX D% iy LM & o s & BB O OHEE & 2 ORREB) I 2L TLHEL TE L.
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B 2 TR L T O HESE T 4 <, B MR D o HEsE, 2 L T2 ORIINEBIORF 2 S 2 645 Z L asilify &
NTWV3. HSOMEEEL T, e AR 2— 7 ROFKEMED SH EADERA H = XL 2GS 6T 5 2 D8
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ICESTAR/IHY Project During the IPY2007-2008

“ Akira Kadokura (NIPR), Space and Upper Atmospheric Sciences Group in NIPR, and Others

Two proposals for the IPY (International Polar Year) 2007-2008, ICESTAR (Interhemispheric
Conjugacy Effects in Solar-Terrestrial and Aeronomy Research) and IHY (International Heliophysical
Year), are joined together as the ICESTAR/IHY and become one of the umbrellas below which the other
related Eols (Expression of Intents) are involved. At present, 24 Eols are included in the ICESTAR/IHY,
and two of them are from the Space and upper atmospheric sciences group in NIPR: "Radar studies of the
Arctic and Antarctic middle and upper atmosphere" and "Interhemispheric Study on Auroral Phenomena".
In our talk, we will introduce the abstract of the ICESTAR/IHY project and the related Eols of our group
for the IPY2007-2008.

A part of the ICESTAR/IHY proposal submitted to IPO (The International Programme Office) is
shown below:

SUMMARY OF THE ACTIVITY

ICESTAR/IHY will coordinate multinational research on solar-generated events which affect the
composition and dynamics of the atmosphere in the terrestrial polar areas. The activity brings
together two complementary programmes: the International Heliophysical Year (IHY) (Eol 172) is an
international programme to coordinate the use of current and forthcoming spacecraft missions
with ground-based observatory instruments to study the Sun’s influence on the heliosphere,
including effects at the Earth; ICESTAR (Eol 554), endorsed by SCAR, aims to coordinate research
on magnetospheric and ionospheric responses to solar inputs, with emphases on the networking of
ground -based instrument networks and the study of inter-hemispheric relationships. The proposed
joint project includes the collective effort of 24 international consortia which submitted their
Expressions of Intent (Eols) to the IPY call in January 2005. Between them, these groups already
run a large body of instrumentation in both the Arctic and the Antarctic to support this research
programme. Several consortia are also proposing to install new instruments in the polar regions to
significantly improve the spatial coverage and resolution and to provide pairs of geomagnetically
conjugate observations from both the hemispheres. The resulting observations and value -added data
products will be used together with state-of-the-art models and simulations to improve our
quantitative understanding of the near-Earth space environment.

The scientific goals of the 24 Eols can be categorised under the following three main themes:

(1) Coupling processes between the different atmospheric layers and their connection with the solar
activity: E.g. effects of mid-atmospheric circulation and extreme solar activity on the content of
stratospheric ozone and minor constituents, variations of the cosmic ray fluxes above the polar areas
and South Atlantic Anomaly, energy transfer from powerful weather fronts to geospace heights and
using novel technology for stratospheric magnetic field measurements.

(i) Energy and mass exchange between the ionosphere and the magnetosphere: E.g. multiscale and
tomographic studies of ionospheric phenomena (auroral precipitation, convection, turbulence and
electron content) as driven by magnetospheric and solar activity, remote-sensing of the radiation
belts, and balloon-borne radio soundings of the ionosphere in conjunction with ground stations and
satellites as pilot studies for future NASA missions.

(i11) Inter-hemispheric similarities and asymmetries in geospace phenomena: Science goals as above
but under this theme special emphasis will be put on using both Arctic and Antarctic observations.
In addition to several magnetometer and optical instrument networks bipolar data will be available
also from HF-radars, riometers, digital ionosondes, dynasondes, dual -frequency GPS receivers and
LEO satellite beacon receivers.




Coordinated Network Observations for Space Weather Study
Kiyohumi YUMOTO " and the MAGDAS group

1. Space Environment research Center, Kyushu University, Japan

An objective of the STP researches is to support human activities in the geo-space in
the twenty-first century from an aspect of fundamental study. In order to understand
the Sun-Earth system and effects to human lives, the international CAWSES (Climate
and Weather of Sun-Earth System) program and LWS (Living with Star) program
started from 2004.

The objective for the Solar surface-Solar wind-Magnetosphere-lonosphere-Thermo-
sphere in Japan is a creation of new physics; (1) couplings of the complex and
composite systems and (2) macro-and-micro-scale couplings in the Solar-Terrestrial
system. The goals of our objectives are to construct Space Weather Stations (for
observations) and Modeling Stations (for simulation/empirical modeling). Japanese
STP groups have to coordinate a research network to reach these goals for the Space
Weather Study.

In order to study the complexity in the solar wind-Earth's magnetosphere-
ionosphere-the Earth’s surface system, the Space Environment Research Center (SERC)
and the Department of Earth and Planetary Sciences, Kyushu University, Fukuoka,
Japan started to conduct coordinated collaborations for Space Weather study, in
cooperation with the Space Weather groups of about 30 organizations in the world.
The SERC/SEE/STP group will take care of the MAGDAS/CPMN (MAGnetic Data
Acqusition System/Circum-pan Pacific Magnetometer Network) observations at 50
stations in the CPMN region, and the FM-CW radar observations along the 210°
magnetic meridian to study dynamics of geospace plasma changes during storms and
auroral substorms, the electro-magnetic response of thermo-iono-magnetosphere to
various solar wind changes, the penetration and propagation mechanisms of DP2-ULF
range disturbances from the solar wind region into the equatorial ionosphere, and
couplings of magneto-iono-thermosphere. And then we will establish the Space
Weather studies.

In the present paper, we will introduce our real-time data acquisition and analysis
of MAGDAS/CPMN system, and preliminary results of these system; (1) monitoring
and modeling of the global 3-dimensional current system to know the electromagnetic
environment change, and (2) monitoring and modeling of the plasma density to know
atmosphere and space plasma environment change.
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Fabrication of a Faraday filter for day-time observations using a sodium lidar
Takuya D. Kawahara (Faculty of Engineering, Shinshu University)

We have started to fabricate a Faraday filter for day time observations with a sodium temperature lidar. The filter
transmission has about 10 pm band width and 85% peak transmittance around sodium D; resonance frequency. It
effectively rejects a background signal from the sky. The key problems to overcome are (1) to make stable filter even
though active sodium vapor is in the cell and (2) to construct spectroscopic system to measure the extremely narrow
filter transmission.
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Current Status of the Optical Mesosphere Themosphere Imagers
(OMT1Is)

Kazuo Shiokawa, Yuichi Otsuka, and Tadahiko Ogawa

Solar-Terrestrial Environment Laboratory, Nagoya University
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Figure 1: Locations of OMTIs instruments.
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The lower thermospheric wind in the polar cap in the summertime
OT. Tsuda', S. Nozawa', A. Brekke?, Y. Ogawa', and R. Fujii'
'Solar-Terrestrial Environment Laboratory, Nagoya University, Japan
*Faculty of science, University of Tromsg, Norway

Abstract

The lower thermospheric wind in the polar cap during summertime is studied using two CP-2 datasets obtained for
1-9 July 1999 and 4-14 June 2004 with the EISCAT Svalbard Radar located in Longyearbyen (78.2°N, 16.0°E). We
have investigated (1) the characteristics of mean winds and tides and (2) the relative importance of ion-drag forcing
to the wind dynamics in the lower thermosphere in the polar cap.
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Simultaneous observation of wave-like structure by All-Sky Imager and Super DARN
“ Takeshi Hennal1]; Hiroshi Fukunishi[1]; Hitosi Fujiwara[1]; Keisuke Hosokawal2]; Takashi Kikuchil3];
Minoru Kubotal4]; Shinichi Watari[4]; Ryuho Kataokal4] ([1]Department of Geophysics, Tohoku Univ.,
[2]Department of Information & Communication Engineering, The University of Electro-Communications,

[38]Solar-Terrestrial Environment Laboratory, Nagoya Univ., [4]NICT)

Quasi-periodic enhancements of ground back-scatter echo power in the Super DARN data have been identified as an
indicator of atmospheric gravity waves ( AGWs ) and traveling ionospheric disturbances ( TIDs ) in the polar thermosphere
and ionosphere ( Samson et al., 1989 ). These AGWs would be generated by heating due to auroral electrojet and/or auroral
particle precipitation. The wave parameters of the quasi-periodic enhancements are consistent with thermospheric AGWs,
but there is no observational evidence for the one to one correspondence between the quasi-periodic enhancement in the
radar data and AGWs/TIDs. The Super DARN technique measures only the power of echoes which are scattered on the
ground or sca-level. Consequently, In order to confirm the modulation due to AGWs/TIDs, we need to compare the
quasi-periodic enhancements with independent data obtained from the other observational equipments. For this purpose, we
have analyzed ground back-scatter echoes obtained from Kodiak radar and Ol 630.0 nm data obtained by All-Sky Imager
( ASI ) at Poker Flat Research Range. The relationship between the quasi-periodic enhancements seen in the Super

DARN and Wave-like structures seen in the ASI measurements data is discussed.
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Extraction of PMSE from SuperDARN data

- an attempt to make a global map of PMSE activities -

° K. Hosokawa'!, T. Ogawa?, A. S. Yukimatu’, N. Sato’

! Dept. of Information and Communication Engineering, The Univ. of Electro-Communications
2 Solar-Terrestrial Environment Laboratory, Nagoya Univ.

4 National Institute of Polar Research

Abstract

Polar mesosphere summer echoes (PMSE) are strong radar backscatters from the polar summer
mesosphere, which has been studied using VHF radars in the Arectic regions for more than 20 years.
Recent investigations of near-range measurements recorded by the Super Dual Auroral Radar Net-
work have suggested that PMSE can be detected by the coherent HF radars of SuperDARN (Ogawa
et al.. 2002, 2003, 2004: Hosokawa et al., 2004, 2005). Currently, 16 SuperDARN radars are oper-
ating in both hemispheres. Thus, if near-range SuperDARN measurements contain large numbers of
PMSE, SuperDARN data could be a powerful tool for monitoring PMSE activity over vast arcas of
the polar regions in both hemispheres. In reality. however. it is not easy to identify individual PMSE
in near-range measurements of the SuperDARN due to contamination by other backscatter targets
such as auroral E region echoes and meteors. Hence, the actual occurrence distribution of PMSE in
SuperDARN data remains unclear. The present paper has addressed this issue by developing an algo-
rithm for automated extraction of PMSE from near-range SuperDARN measurements. In the present
paper, the algorithm has been applied to all of the SuperDARN radar in both hemispheres. Then,
longitudinal distribution and interhemispheric asymimnetry of PMSE activity have been estimated in a
statistical fashion.
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Statistical relation between high- and mid-latitude large-scale TIDs observed by SuperDARN and
GEONET

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

We present results of the statistical comparison of the parameters between mid-latitude LSTIDs
observed by the GPS network in Japan and the ionospheric disturbances observed by the SuperDARN
radars. Between 2002/07 and 2004/12 we found 6 and 17 examples where ground scatter echoes observed
by King Salmon and Kodiak SuperDARN radars have long-period (1 to 1.5 hours) oscillations in the
Doppler velocities, about 2-hours prior to the observation of mid-latitude LSTIDs. These oscillations
probably correspond to the vertical oscillation of the ionosphere. The statistical relationship of LSTID
parameters (period, velocity, wave length etc.) between high-latitude and mid-latitude LSTIDs will be
discussed.

KRG B R SL(LSTID) X, A W23 1 -2 WERIFLE T 1000-2000km FRIEDZER] A 7r — V& i
FAll s & Al NG 5 AR O & R ELI S Th 5, Tsugawa et al. (2004) 73T~ 72 GPS 77— D
AT LY . LSTID (3G EE L b THES LW E3HH L TEY, ko B KEELB %R 23
WU TWA I EDREHICHEBTE S, LLads, TORAE - Gk - BEA N =X AZOWVWTIL,
R AP EEZ RSN TS,

% X SuperDARN L —#—Fy hT—27 DF—#%H\WT, Wik 5 LSTID B G 73 TE B 1 3 oD
EFEME LTBATESZ&2mRL, LHbZOBRR L PHEICIT S KB TID B4 LA EHIZBE L
TWAZ L HMR LI, 2002 £ 7 A 2003 4 12 HEFToBAERNOE LR GPS v hT—7
(GEONET)F —# 35 £ 1% SuperDARN F—# Z H\ T, FHE T LSTID 2EH S 7zoiikElzBiT 5
BHEBEELR S O EAE T RT-L =4, PHIE LSTID MENBR S iz A <2 Moxticd 2 WM (s
AEETH L2 BENNICEHBWT, 77 AH King Salmon 38 X U Kodiak (Z{Z{# 4% SuperDARN L —%
—(AAIRLIEVET 2O L — ¥ =) T o= a—3Zhos TWAHlIZERENE6 Hl LT BTz,
oAy hOFAEN 1 PIZFEL 2TOPIZE VT, SuperDARN L—4—F—Z{IBWTHIET S
L b 58 % (ground scatter = 21— {Z351) % Doppler #E D 1-2 WFE] M OZEH) 2 R 2 S,

SuperDARN (3 % lfllo7T — 2% 1-2 p & W9 @R MIETHD Z EAARETH Y . LSTID (22
WTHLIEBIOER TR, BESEONRT A= E#EHIIAFTLIIENARTHD, B4 FZIhETOLEIAS,
LSTID 0735 A—4& D 9 & J5 W B3 5 il — vhokdi 5 8] BE M O g dt 217V TID o0 JE A3 th i i & e i
BCRILANRY k&, EHED T BEMAEWNA X hB R oMo 7=, A O LSTID b iE H i 7 i 2 15 B
BTOLa— M L- TR EH, —FHEE D impulsive 72 ¥V 2 — MBI L - THlERZ &5 &
RETAZEICEDFEALSEATDEENARTH LN, MHICBW T Z ORI O RS H5NS, BiR
DD 735 A — & (GIEE L R/ &) DOP i E— R ER OB SOV TIELWIEMEZ T PETH D,
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Medium-scale traveling ionospheric disturbance observed with SuperDARN and GPS
“MrowmZENL KRE#E—OL I BEZOL Ea 20) A1 sih(1], G k2]
(1] & & RA Y K ERBREERFZE5T, (2]  [E Sz M BF7E iy
In my previous study, using GPS data and SuperDARN data, we had investigated the
longitudinal and latitudinal dependence of MSTID (Medium-Scale Traveling
Ionospheric Disturbances) between 06LT and 18LT. The result indicated that there was
no longitudinal and latitudinal dependence of MSTID occurrence between 06LT and
18LT. The MSTID occurrence has a peak in winter at those regions. In this study, we
analyze the MSTID occurrence at three regions on the all-day. In my presentation, we

show the relationship of longitudinal and latitudinal dependence of MSTID.

EH OB TiE, 2002 4@ IGS (International GPS Service). SCIGN(Southern
California Integrated GPS Network) . CORS (Continuously Operating Reference
Stations) & [H L HEE DT — 4 ZHWTAARLE N U 7 4L =T 2B\ T TEC £k
YR ILH AR & ER L, 06LT-18LT TOBMMSREZMAT T2 Z Lz L v BRICBR &h
%5 MSTID BAEOFEEHKFNE, GIRTm, KRR, KTARMGEE O FEH R O M §HAR AT
BiTotm. £1o. HECHEHEMNEFT> T3 15 KD HF L— ¥ —#Th 5 SuperDARN
(Super Dual Auroral Radar Network )% T 06-18LT (Z#lifll = L5 MSTID o #j -
REERFEZ AT L7, S0 SHEIKICR W CHEHRIT LI RE kT 5 Lz kv,
MSTID $&4: D - BREERTFAE & AT L7ofs B, £ ORERH 0O MSTID %4 B 113 4
& - BEKRGFERSLZIZZNWZ EBbh T, iz, TEC £ 1 BB 8IS 6 R
FLolzbOns TEC Otz Hlo7-b D% MSTID {EBE L L, @BEICRBEEINT
VW% GPS Z(EWDT — % & AW THEMT 21T o 7285 8. SuperDARN T D #EFHiRAT O HE (]
BRA I MSTID {EBEED ' — 7 2SHEB & iz, % (C, Bristow et al.,[1996]i2 L - THH
INERRENDBEOSBEREKEZAWTET VR ZIT oS, E ik 8 R o R
AR L > TRREABII LHEBERTELVWS, L TREARETHEIZLEZRLTVE, =
DFER IR L —BLTEY, Thid 06-18LT 2BV THAT S MSTID KK
BABICEIVRBELTWD I LETFELT,

AR T, ANEIFEEH AT L7 R HFLASE 4TV . MSTID 42 D H R K (7 2 fig AT 4
% &3z, MSTID BADME - RERFHEEZHALNICT S, £/-, HRLOLBETHI 2
Lizk v, MSTID R4 KR % %3 5,

WEE . 7T —F w4 LTIV /2 SuperDARN BEMRE ORI &M L £,
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Dynamics of the polar cap ionosphere before and after a magnetic storm
using the EISCAT radars and GPS
Y. Ogawa', S. C. Buchert?, N. Kotake', T. Tsugawai, Y. Otsuka', S. Nozawa', and R. Fujii1
'Solar-Terrestrial Environment Laboratory, Nagoya University, Japan

*Swedish Institute of Space Physics, Sweden

We investigated dynamics of high electron density regions in the polar cap before and after a magnetic
storm, by using the EISCAT radars and the Global Positioning System (GPS). High electron density
regions were transiently observed with the EISCAT radars and moved equatorward between 18:45 and
01:00 UT on September 25-26, 2001. Total electron content (TEC) observed with the GPS receiver at
Ny-Alesund (Geomagnetic latitude of 76 deg North) also increased during the time. We will show
temporal and spatial variations of the high electron density regions and discuss transportation of the

plasma in the polar cap.

/k;%iiﬂc*m;t AERKIZ B LTV % EISCAT L— 4 —#f & Ny Alesund @ GPS Z {5 L > Tl bh
— & & BT RS AT % | A R TAE Lo T BRI O XA S AR A ERE L

s
2001 49 H 24 H 10:30 UT f+iTiZ Halo CME 23l X4, £D3A® 9 A 25 A 20:00 UT fFiLic
ACE fiiJ (L1 20 Tl (|Bl~40 nT, 77 X~ @i 600 kmy/s) 2@l /=, O CME O34
(B L, 9 H 25 H20:25 UT 225 9 H 26 A 15:00 UT (24} T, SC RO HREG R 2354 L=, B

bl o e I A L LTz EBISCAT b—#—(Z LY. 9 H 25 H 20:30 UT (23:00 MLT) |Z Tromse (B

LY 66 )E) L2 TA— 1 TRIF-OM VAT X 5 E ST %18 OB K23, 20:40 UT (23:40 MLT)
{213 Longyearbyen (BESKEIE 75 1%) L2 T EfEME FEEOHAABN S, ThbOETHEE
DOWKRIE, L HIC 2140 UT fHL & TRV T WV,

Z O E BT HEOWA X VK 2 RERATO 18:45 UT Tz, v A Y L2280 F ki T

SR R BI XAu7-, B EISCAT L—# —8illlc L0 . FOE ST, # 300
m/s O CIEHE I A~BE) L T2 Z ENH SN2 o 7o, BT 15 B o R~ B R i

S, FO%E 200149 H 26 B 01 UT i THIBRENICRA LT,
O OB G OZERSAACRIM AT Z L 03t L < BAET H729, Ny-Alesund (BEEFREIE 76 1£)
[CRRE SN TS GPS ZERIC L > THONRE I (TEC) OF — i %1T-7=, Z® GPS

ZIEHIZ L V| EISCAT L — 4 — D@l sk & 0% Ol O I OBE - o ZTh 2835 =

NARETH H, WS -REFEIL. 94 25 B 19:00 UT LAFRIZ Ny-Alesund ﬂ\bﬁi‘(”hﬁﬁﬂ_m

STHMLTEY, E6(2 10 REORHZB 24 L T,
AFEFTIE, GPS HIRIZ LD TEC 77— RUMEE O EISCAT 7 — % /b, Wil G i o % 7%
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ISIS Observations of Polar and Mid-Latitude VLLF Hiss Changes
Associated with Magnetospheric Process

T. Ondoh (Space Earth Environment Laboratory)

Magnetospheric VLF hiss observed by ISIS-2 represents integrated spectra of whistler
mode VLF hiss waves propagating along geomagnetic field lines from wide-altitude
sources in the magnetosphere. We investigate latitudinal changes of the
magnetospheric VLF hiss associated with magnetospheric dynamical process in
geomagnetic quiet and disturbed periods by using VLF hiss intensity data at 6
frequency bands made from VLF electric field (50 Hz — 30 kHz) data of ISIS-2
(circular polar orbit at 1400 km in altitude). The magnetospheric VLF hiss observed
by the ISIS-2 mainly consists of a broad-band polar hiss and narrow-band
mid-latitude hiss. The polar hiss is the whistler mode Cerenkov emissions generated
in the polar magnetosphere by inverted-V electrons (100 eV — 40 keV) precipitating
from the plasmasheet boundary layer. The mid-latitude hiss is also whistler-mode
waves excited by the cyclotron instability of energetic electrons convected inward from
the magnetotail.

In a geomagnetically very quiet period, only a plasmaspheric ELF hiss and diffused
whistlers appear at invariant latitudes below 73" . The broad-band polar hiss and
narrow-band mid-latitude hiss occur respectively at night-side invariant latitudes
from the middle of the auroral zone to the polar cap and for nighttime invariant
latitudes of 50° — 64" in a quiet or weakly disturbed period. In a substorm period,
the polar hiss region shifts to lower latitudes due to an inward movement of the
plasmasheet inner edge associated with an intensified substorm westward electric
field in the magnetotail. Also, an intensity hump of the mid-latitude hiss appears
between regions of the polar hiss and mid-latitude hiss on the night side in a lingering
substorm period. This seems to be generated in a plasmaspheric plume outside the
night-time plasmapause. As the substorm develops in the expansion phase, the polar
hiss region finally joins to the mid-latitude hiss region. These show that the invariant
latitudinal changes of magnetospheric VLF hiss generated by the micro-scale
mechanism are greatly affected by the macro-scale dynamical processes in the
magnetosphere.
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Altitude dependence of field aligned current intensity obtained by multi-satellite data

*Hiroki Deguchi (SOKENDAI) Natsuo Sato (NIPR)

We have examined an altitude dependence of magnitude of perturbation magnetic field to concern a field
aligned current system between the ionosphere and magnetosphere using the data obtained by DMSP,

FAST, and POLAR satellites located at an altitude of 100km—10000km. Our results indicate that the

field aligned current intensity in the same magnetic flux tube depends on altitude.

R P - TR B R ) 0 YE B R = R L X — Ok A 18 D InREDREBITIL, 4 B X T RBFZED 78
S, FOERELMIR->THETWD, LL, REFRABELZRELZIFEIN TS, K
2. OB EROFAEFIR, BEADW=AL, ZLTRERDEBRA I =X LIZHONTIE, E
Rl STV ARV, 22T, INBEDREFOGIRA 1 = X LEADMAA L LT, MEDORLR
A% N\ THE (DMSP, FAST, POLAR) D7 —# % T, BREE-EKE M oms (&E
0 E km— 1 5 km F2EE) 12 361) B IABENMREFICHE 5 BB OME DLt 2 Z ko7,
FORER, TRESORES THEL LR EOnMA B Bk s L THRLEGEIT, ®E
PMEWVIEEZDORIZE o To, —FH ., WMIREREZBRRAEEB L LTHEX, —HEEPICEE
NARGEOEHRE L L THBELEGEIE, BEABWVIEZEZORIIZ .

CTOFEROTAL LT, SEKE km— 175 km FRE O TIX, WREREIIZEED D RS
ICRERBRSFET D, b LLE, PREAOABREBERITIZELZLRNLER B VEEICL > THR
RABEEERE S, ODELLNTHDHLEELLND,
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Characteristics of Ionosphere-Atmosphere Electrodynamic Coupling Modes Observed by CPMN

Hiroko Kohta(Graduate School of Sci., Kyushu Univ.), Akimasa Yoshikawa(Earth and Planetary Sci.,
Kyushu Univ.), Teiji Uozumi(Space Environ. Res. Center, Kyushu Univ.), Kiyohumi Yumoto(Space
Environ. Res. Center, Kyushu Univ.), and the MAGDAS/CPMN Group

Geomagnetic disturbances observed on the ground include various information of magnetospheric
phenomena. A extraction method to separate various components is needed to be developed from network data.
In this study, a possibility of monitoring of ionosphere-atmosphere electrodynamic coupling is investigated by
using geomagnetic fields data obtained from network observations. We establish a new separation method by
applying the Principal Component Analysis (PCA). This technique is useful to extract fundamental components
of magnetic variation from the network data obtained from Circum-pan Pacific Magnetometer Network (CPMN).

The PCA is a statistical technique to transform a number of correlated variables into a smaller number of
uncorrelated variables called principal components. By applying the PCA to datasets of geomagnetically quiet
days of past about 13 years, we obtained the orthogonal basis functions making up variations on geomagnetically
quiet day. Geomagnetic variations are decomposed into fundamental and higher order components. Basically, the
fundamental component reflects a daily variation factor of geomagnetic disturbances, and the higher order
components describe magnetospheric disturbances or higher order components of daily variations originated from
atmospheric tide.

Our results suggest that the first principal component reflects a global Sq current structure. The second
principal component may correspond to a current system driven by atmospheric wind propagating from polar
region. The third principal component shows two currents vortices enhanced in the summer hemisphere, of which
shapes are similar to the current structure generated by semidiurnal tidal wind. Network observations of
geomagnetic disturbances may enable us to monitor an electrodynamic coupling between ionosphere and
atmosphere through the tidal wind.

M ERESS MBI X o TIBENAEFEHEOBE T —2 €y Mot LT, RSO
(Principal Component Analysis: PCA) #JGH L 2o 0ME @M 2 2 Lick b, EEE-AK
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BLHERZ, BEOHORMICoME - thii 3 2FH:E LT, PCA ZIGH LKool %
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R T 2 Ry 285BIk, BEHZLICOVTIE, BIDOSODERT TIET—F D87 —
D99 N—t U LZHRTZEBHEKS, 2TOBIALSICOVLTRROB T 2792 Lick b,
BRI E TR BIERT 2 70— SV A SMER R 2 FER L, /gL 7=,

ZORE, SERTVERT 2HMERR I, FFEWIAMEL RSO LBHS I ko7, FFCHE 3
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Activities of auroral kilometric radiation (AKR) and terrestrial hectmetric radiation
(THR) during a major magnetic storm

Atsuki Shinbori, Yukitoshi Nishimura, Takayuki Ono, Masahide lizima, Atsushi Kumamoto,
and Yuka Sato

Graduate School of Geophysical Institute, Tohoku University

It has been well-known that the auroral kilometric radiation (AKR) activity is closed correlated with
substorm activities, especially with AE index. In recent studies based on the Akebono satellite
observations, the AKR and THR activities is enhanced with a delay time of 4-8 minutes at the onset of
sudden commencements (SCs) measured at Kakioka [Shinbori et al., 2003a, b]. This enhancement of the
AKR activity has been interpreted as occurrence of SC triggered substorms. On the other hand, during the
initial and main phases of a major geomagnetic storm which is accompanied by large substorm activities,
Morioka et al. [2003] found that the AKR activities abruptly decrease, compeered with those during a
pre-storm phase. They have interpreted its decrease of the AKR activities as the disruption of the potential
drop along the field line based on the character of the energy spectrum of the precipitation of the inverted
V electrons.

The purpose of the present study is to clarify a possible mechanism of the suppression of the AKR
activities from the background plasma density variations in the auroral zone and polar cap regions and to
investigate the THR activities during a major magnetic storm by comparing plasma wave data obtained
from the PWS instrument [Oya et al., 1990] within a frequency range of 20 kHz to 5.1 MHz. In the
present analysis, we also used electric field data obtained from the EFD detector and geomagnetic
induces.

As an analysis result, during the main phase of a major magnetic storm on 17-19 November, 1989, the
AKR activities abrupt decrease associated with the background plasma density enhancements with one or
two order of values in the trough region, auroral zone and polar cap region, compared with those during
the pre-storm phase. This result suggests that the AKR activities are controlled by plasma environments of
its source region. Furthermore, in the enhanced density region, the strong convection electric field appears
with the amplitude of about 10 mV/m during this period. Therefore, from this result, a possible
mechanism of the plasma density enhancements is due to a mount of ionospheric plasma supplement
associated with fiictional heating in the ionosphere E-region cased by the fast ion convection. On the other
hand, from the statistical analysis result for two years, occurrence feature of the THR activities showed its
occurrence probability is abruptly enhanced with the value of more than 10 % during a major magnetic
storm, compared with that in a magnetically quiet condition (its value of less than 1 %). Basically, the
difference between the AKR and THR activities during a major magnetic storm means that these
radiations are generated by a different mechanism in the auroral zone and polar cap regions.
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VHF Auroral radar real time monitors observation of Syowa Station
Kazuhiro Ohtaka

National Institute of Information and Communications Technology

, Kiyoshi Igarashi

We started 112MHz aurora radar of a scanning-beam system in Antarctica Syowa Station since February,
2003. A real time monitors of the aurora radar data which the all-time connection network service that
used an INTELSAT line started since February, 2004. Observation data of Antarctica are important for
space weather forecast as a sensor of disturbance of earth scale. We report it about observation data

system abstract and observation data.
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Differences on dayside auroral phenomena
from the point of view of morphology and propagation
in the high latitude postnoon sector:
Simultaneous observations of visible aurora at Zhongshan and SuperDARN HF radar

QY. Murata, S. Taguchi, K. Hosokawa (Univ. of Electro-Communications),
N. Sato, H. Yamagishi, A. S. Yukimatu, M. Kikuchi (NIPR),
T. Ogawa (STE Lab. Nagoya Univ.), K. Makita (Takushoku Univ.), H. Yang, R. Liu (PRIC)

The field of view of the SuperDARN SENSU Syowa East HF radar covers over the Chinese Zhongshan
station in Antarctica (invariant latitude is 74.5°S and M LT=UT+1.7hr), where an all-sky TV camera and a
high-speed (8 sec) multi-channel (427.8nm, 557.7nm, 630.0nm) meridian scanning photometer (M SP) are
operating. In this study we have examined simultaneous observations of visible aurora and HF radar echoes
(radar aurora) in the high laitude postnoon sector over total of 110 days in 1999 by using this powerful
coordinated tools. Temporal / spatital variations of visible / radar auroras have been classified with respect
to the IMF orientation and solar wind parameters. Results of the analysis indicate that the spectral width
within the region of visible aurora have storong relationship with the auroral intensity ratio between green
(557.7nm) and red (630.0nm) line. Doppler velocity are variable with auroral motion. We will report in two
case studies from morphological view and discuss with respect to the direction of the propagation
compared with the PMAFs (poleward moving auroral forms) that is outstanding phenomena in the dayside
cusp region.
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Relationship of low-frequency electric-field fluctuations and ion conics
W. Miyake (NICT), A. Matsuoka (JAXA), T. Mukai (JAXA)

We investigate relationship between low-frequency electric-field fluctuations (LEFs) and ion
conics around dayside cusp/cleft region from Akebono observation. Ion conics were generally
associated with intense LEFs. We found significant correlation between power spectral
density of LEFs at any frequency and energy of ion conics observed simultaneously. Both the
ion conics with a conic angle near 90 degrees and those more aligned with magnetic field lines
have an equivalent correlation with the local intensity of LEFs. The LEFs associated with
near-perpendicular ion conics are, however, generally more intense than those associated
with folded conics. The results indicate an agreement with a scenario of height-integrated
heating of ions and energization of ions by electromagnetic energy supplied by the local LEFs.
Ions generally stay in the energization region during their upward motion along the field line,
so that more folded ion conics with weak energization reach the same energy level as
near-perpendicular conics with strong energization due to the difference in integration time.
We made a simple model to examine relationship of energization rate and evolution of ion

conics along the field lines, and obtained a fair agreement with the observation results.
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Cusp-latitude CNA phenomena observed during long-lasting and strong northward IMF
Masanori Nishino (STEL, Nagoya University), Jan Holtet (University of Oslo)

The magnetosphere-ionosphere coupling process in the cusp-latitude is very interesting for the solar
wind-magnetosphere interaction problem. Imaging riometer (IRIS) installed at Ny Alesund, Svalbard in
the cusp-latitude is a powerful observation tool for this coupling process study. In this paper, we
investigate daytime CNA phenomena observed during long-lasting and strong northward IMF. IMF data
are surveyed from the WIND (or GEOTAIL) satellite during 2000 to 2003. It is found that the daytime
CNA showed enhancements during the strong northward IMF.
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Solar wind conditions for the IMAGE/LENA observations of emissions in the direction of

the polar cusp

A. Nakao, S. Taguchi, K. Hosokawa, Y. Murata (Univ. of Electro-Communications)
A. Yamazaki (Tohoku Univ.)
M. R. Collier, T. E. Moore (NASA/GSFC)

Solar wind conditions for the IMAGE/LENA observations of neutral atom emissions in the direction of
the high-altitude cusp have been examined in connection with ACE solar wind observations. Results of
analyses show that the emission is observed when the solar wind dynamic pressure exceeds 10-15 nPa
mostly for southward IMF, ie., | Bz|>|By|, while for | Bz|<|By| the emission can be identified even in
the lower dynamic pressure. The detail of the characteristics is presented, and the reason for this result

is discussed.
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Charge exchange contribution to the decay of the ring current:
IMAGE/HENA observation

OK. Keika', M. Nosé?, P. C. Brandt’, S. —I. Ohtani®, E. C. Roelof’, 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

Ring current ions in the inner magnetosphere exchange charges with neutral atoms and molecules of the upper
atmosphere and exosphere. Energetic neutral atoms (ENAs) created through the charge exchange collisions escape
from the magnetosphere, since they are no longer trapped and have a speed that exceeds their gravitational escape
speed. The charge exchange loss of ring current ions results in the decay of the ring current. The contribution of the
loss to the decay has never been estimated from only ENA measurements by a dedicated ENA imager. Although
the ion outflow from the magnetosphere and/or ion precipitation into the atmosphere are also probable causes of the
decay, it is yet to be identified quantitatively which process is dominant. In this paper, we estimate the contribution
of the charge exchange loss, using only energetic neutral atom data (> 10 keV) obtained by the HENA imager
onboard the IMAGE satellite.

The IMAGE/HENA imager detects ENAs with energy of 10 — 200 keV for hydrogen and 30 — 260 keV for
oxygen. The energy range covers energy of ions most contributing to the ring current. Since the energy loss in the
charge exchange collisions is negligible, the measurements of ENAs by IMAGE/HENA allow us to estimate the
energy loss of the ring current through charge exchange. We use two different methods based on assumptions
regarding the location of ENA production or geomagnetic latitude dependence of the detected ENA flux. The decay
rate of the ring current is derived from the temporal variations of the Dst index.

We choose the recovery phase of magnetic storms from September 2001 to December 2002 that fulfill the
criteria: the minimum Dst index is smaller than -50 nT, and IMAGE is located at a magnetic latitude higher than 60
degrees and at a radial distance greater than 6 Rg. These criteria yielded 105 one-hour intervals in 17 storms. Our
results are summarized as follows: the rate of energy loss via charge exchange is well correlated with the
instantaneous Dst index; for a given instantaneous Dst index, the rate is independent of the decay rate of the ring
current; the contribution of the charge exchange loss to the ring-current decay is large for the slow decay phase but
small for the rapid decay phase. We also demonstrated that the rapid recovery of storms is not reproduced by only
the charge exchange loss. We conclude that there are processes other than the charge exchange collisions that cause
the rapid decay of the ring current. The rapid decay is likely attributed to the ion outflow from the magnetosphere
and/or the ion precipitation into the atmosphere.
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Sector boundaries and geomagnetic activities

“S. Watari (National Institute of Info. & Com. Tech.) and T. Watanabe (Ibaraki University)

As for the magnetic field of the solar wind, there are polarities towards and away the sun. Similar
pattern of polarity change is repeated every 27 days. The pattern of the polarity change is called "sector
structure" and the boundary of the polarity change is called "sector boundary." The sector structure
observed at the earth has a good correlation with the source surface magnetic field, which is calculated
from the observed magnetic field of the surface of the sun. We could predict occurrences of geomagnetic
disturbances using the passages of the sector boundaries if geomagnetic activities increase associated
with the passages of the sector boundaries. Here, a statistical analysis was done by using approximately
30-year data of the sector boundaries. Figure 1 shows variation of Kp index before and after the passage
of the sector boundary. Increase of geomagnetic activities associated with the passage of the sector
boundaries is not too remarkable according to Figure 1. Geomagnetic activity tends to become quiet one

or two days before the passage of the sector boundary.
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Figure 1. Variation of Kp index before and after the passage of the sector boundaries.
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Dynamics of magnetotail convection and its role as the energy conversion process

Aoi Nakamizo (JST/CREST, Faculty of Sciences, Kyushu University)
Takashi Tanaka (Faculty of Sciences, Kyushu University)

By using the data form the Geotail satellite, we presents the fundamental structure of convection in the near-carth
magnetotail. The investigation is focused on the relations between the three kinds of energy density, considering their mutual
exchange and the stress balance consistent with them. Observational facts obtained from this study are summarized as follows:
(1) The stress balance is primarily achieved by -VP and J x B. This basic condition remains unchanged cven in the magnetotail
disturbances. (2) Throughout the development of disturbances, internal energy density and magnetic energy density vary
exactly in out-of-phase. This diamagnetic property pertains to variation of all time scales. (3) -VP is diagnosed by utilizing the
flux anisotropy of energetic ions. In relatively near-carth magnetotail, -VP is intensified for a few tens of minutes prior to the
onset of magnetotail disturbances. The enhancement subsides in accordance with the development of disturbances.

In the first part, the energy conversion process is determined from the convection coupled with the plasma population
regimes. Under the stress balance stated above, the work done on plasma fluid is mainly given by the J x B force rather than
accelerate /decelerate force. Through this work, the energy conversion occurs mainly between magnetic energy and internal
energy. In the plasma sheet tailward of the pressure peak in the inner edge, -VPev and (JxB)ev arc negative and positive
respectively; the electromagnetic energy is converted to plasma internal energy. At the inner edge of the plasma sheet, -VPev
and (JxB)ev arc positive and negative respectively; plasma internal energy is converted to electromagnetic energy (region 2
FAC). Even if the formation of magnetospheric structure is achieved, no energy conversion occurs without the convection flow.
Although bulk flow is not primary responsible for energy balance and stress balance, it acts an essential role for energy
conversion processes in the magnetosphere through the work and resulting energy conversion. The magnetospheric convection
is maintained by the continuous cnergy supply to the ionosphere through energy conversion processes in the solar
wind-magnetosphere-ionosphere coupling system.

In the second part, the following scenario is suggested for the behavior of near-earth plasma sheet during the substorm. (1)
During the substorm growth phase, plasma pressure is intensified in the plasma sheet and additional earthward pressure
gradient is superimposed to the background gradient. The plasma pressure peak is formed in the region less than the radial
distance of 8 Ri.. (2) After the onset, enhanced pressure gradient is reduced in accordance with the development of slow mode
disturbance. Consequentially, the plasma stress and the Maxwell stress are reduced in the near-carth tail where they have been
intensified during the growth phase. The role of slow mode motion is to resolve the pressure gradient and magnetic tension
along the background magnetic filed. The slow mode disturbance is crucial for the redistribution of plasma fluid along the
magnetic ficld and the reconfiguration of magnetic field. The diamagnetic property is the manifestation of this redistribution
process. It is suggested that the slow mode is the primary process as the non-Alfvenic (non-convective) motion in the earth’s

magnetotail.
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Wave Characteristics of Pi2 Pulsations Observed at the CPMN Stations Elucidated
by Independent Component Analysis

Hiroko Kohta(Graduate School of Sci., Kyushu Univ.), Akimasa Yoshikawa(Earth and Planetary Sci.,
Kyushu Univ.), Teiji Uozumi(Space Environ. Res. Center, Kyushu Univ.), Kiyohumi Yumoto(Space
Environ. Res. Center, Kyushu Univ.), and the CPMN Group

By applying an Independent Component Analysis (ICA) method to datasets of magnetic pulsation observed at
the Circum-pan Pacific Magnetometer Network (CPMN) stations, we investigated wave characteristics of
decomposed independent components of Pi2 pulsations. The ICA is one of multivariate analysis techniques. This
method is very useful for revealing hidden factors underlying a set of signals. The ICA defines a statistical
generative model for the observed dataset. In the model, the observed variables are assumed to be linear mixtures
of some unknown latent variables, and the mixing system is also unknown. The latent variables are called the
independent components, and they are assumed nongaussian and mutually independent.

Pi2 magnetic pulsations simultaneously observed at globally-separated ground stations must be mixed signals,
reflecting shear Alfven and compressional modes. The former is generated at multiple magnetic shells at high
latitudes. The latter propagates towards middle and low latitudes through different paths. If the ICA can decompose
an observational dataset into these different source signals, it would become very useful for understanding
propagation and generation mechanisms of Pi2 pulsations.

As an early stage of this research, we have analyzed wave characteristics of Pi2 pulsations observed at the
CPMN stations by using the ICA. The obtained initial results are as follows.

Case study (A): nighttime Pi2 pulsations at 22:10-22:55LT on Feb.17,1995

(1) Wave amplitudes of the dominant independent component at KTN (69.9MLat, 201.0MLon) and TIK (65.7MLat,
196.9MLon) stations both decrease with decreasing of latitude. These must be the shear Alfven mode excited at
each station.

(2) The dominant independent component at CHD (64.7MLat, 212.1MLon) station is found to be the same with
that at low- and middle latitude stations. The wave amplitudes are almost constant at low- and middle latitudes,
and have its peak at CHD and KTN, but relatively small at TIK. This must be caused by the longitudinal
differences of TIK from the 210Magnetic Meridian (MM) stations. This dominant component would be a
magnetospheric cavity-like oscillation excited at high latitude.

Case study (B): daytime Pi2 pulsations at 10:05-10:30LT on Feb.23, 1995

(1) When the 210MM is located in daytime, there are no phase delay of Pi2 wave forms between the daytime lower
latitude stations and the nighttime stations in South America, except at equatorial station POH (0.19MLat). The
equatorial Pi2 pulsation shows a clear phase delay compared with that at other stations.

(2) Wave amplitudes of the dominant independent component show a peak at the equatorial station (POH), and
become small with increasing of latitude.

(3) Wave amplitudes of the dominant independent component are larger in the summer hemisphere than that in the
winter hemisphere.

The dominant independent component of daytime Pi2 pulsations may be caused by the ionospheric current system,
which is directly driven by a pulsation electric field penetrating from high latitude to the equatorial ionosphere.
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The relationship between Pi2 pulsations and substorms

Mariko Teramoto ( Department of Geophysics,Graduate School of Science, Kyoto University )

Masahito Nosé (Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University)

Pi2 pulsations at mid and low- latitudes are well known as indicators of substorm onsets. We
statistically analyzed the relationship between Pi2 amplitude and substorm magnitude. The substorm
magnitude is defined as amplitude of positive bay. We selected 193 events from the H component of the
geomagnetic field data obtained at Kakioka for the period of September 1996 to March 1997. Results
showed the conclusion that there are no clear correlation between Pi2 amplitude and positive bay

amplitude.
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ULF waves with f~0.1 Hz Observed by GEOTAIL on Flank Sides of the
Magnetosphere
T. Mochizuki, Y. Tonegawa, T. Sakurai, and K. Sakata (Tokai University)

Abstract
An interesting ULF waves with a frequency of f~0.1Hz was observed at the dusk side of the
magnetosphere during 1900-2400 UT on January 11, 1998. The waveform was quite sinusoidal
with amplitude of ~2 nT. It is noteworthy that the wave frequency correlated very well to the
background magnetic field, and it was almost same as the local cyclotron frequency of He'. It is
suggested that these waves are ion cyclotron waves of heavy ions such as He". We have found that
similar ULF waves are mainly observed at the dusk side, though they are also observed at the

morning side sometimes.

INE TICHKBE Ok 4 72 ULF #8)7)° GEOTAIL 2 L v BREhTWwWa2s, Ei23 B
EOEBEST — 4 BHVWLATW 720 A% 10 UL T OEBIR RO S T H#i D 720,
Fx X 16 Hz v T VOB T —# %31 Pc 1,2 L P ULF #Eh b R IC AN - fighT %
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1998 4 1 A 11 HIZ GEOTAIL 34 Ji {UBE KB HE R 125 - T, B 10 odEs
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D, ZOZENE, BIENT/ ULF 83~ LR EBEA AL O A I a bn gl
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Simultaneous quantitative observation of conjugate aurora using all-sky imagers

Takuhiro Asozulll; Makoto Taguchil2]; Natsuo Sato[2]; Shoichi Okanol1]
[1] Planet. Plasma Atmos. Res. Cent., Tohoku Univ; [2] NIPR

Spatial and temporal variations of auroral shape and intensity are expected to be affected by
conditions in the megnetosphere and the acceleration regions, as well as those of the ionosphere and the
upper atmosphere. Therefore, comparison between auroras simultaneously observed at conjugate points
in the northern and southern hemispheres has been provided us with information on physical parameters
along a field line. In order to study conjugacy of aurora with improved quantitative nature, two identical
digital all-sky imagers (Conjugate Aurora Imager: CAI) were newly developed. One of them has been
installed at Syowa Station in Antarctica, and the other will be installed at its conjugate point, Husafell,
Iceland. Sensitivities of the CAls have been calibrated using a 2-m integrating sphere and a
spectrophotometer at NIPR to be 0.30+0.06 [cts/s/R/pixel @557.Tnm] at the center of field-of-view. A
control program on a computer automatically operates the CAls without an assist of an operator
throughout a season. A monochromatic all-sky image is acquired every 6 sec with an exposure time of 2
sec. Contamination due to moon light is avoided by an automated moon masking system. The Iceland CAI
is contained in a thermostatic box equipped with an acryl dome, a defroster and a cooling fan.
Observation by the Syowa CAI was started in March 2005, and the Iceland CAI will be started at the end
of August 2005.

MR S c B W TRl S 5 24— T ORI, B, RERZTNIT, BESECMEFURONTE, EEE
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OB T, BEEORMEA LB LICA—1 T OB E MR BIRCREMI A B O LB R S TWZ 23,
BER A 2 HxHERER R SN2 80RBEOT P2 V2K A A— ¥ ¥ —(Conjugate Aurora Imager: CAI)
PIEFEM L FORGERICHTHTAARAT Y FOT7 oY 7o VIZRET D Z LIy R AA—0 T RNIR
JE 0> 3E A 72 LS Rl RE 7 {9 8L 2 2005 42 9 A DRMET 5.

B SICREBT D 2 BORBMERA A — Y+ — (XE BB OB ERGEE 2m) & 2 LR 2 AT
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Observation plan of hectometric auroral radio emissions in Iceland

O Yuka Sato, Takayuki Ono, Masahide lizima, Yasuaki Hiyama, Atsuki Shinbori,
(Geophysical Institute, Tohoku University)
Natsuo Sato, Hiroshi Miyaoka (National Institute of Polar Research)

The Earth’s auroral region is an active radio source at frequencies from a few hertz to several
megahertz. In the hectometric range, it was found that Terrestrial Hectometric Radiation (THR) is
related to auroras by observations of the Ohzora satellite. At the ground level, auroral roar and
MF burst were discovered by Kellogg and Monson (1979, 1984) and Weatherwax et al. (1994) in
the northern Canada, respectively. In order to understand the generation mechanism of the radio
emissions, it is necessary to clarify the spectrum and dependence of the geomagnetic activity, the
polarization, etc., and we will set up a new system for steady observation of hectometric auroral

radio emissions in Iceland in this fall season.
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burst 233 L 7278 [Kellogg and Monson (1979, 1984), Weatherwax et al. (1994)], W7~ #
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The observation of moon reflected solar radio burst at Iceland and Iitate
*Yasuaki Hiyama[1], Takayuki Ono[1],Masahide Iizima[1],Hiroaki Misawal1],
Fuminori Tsuchiya[1],Akira Morioka[1],Natsuo Sato[2]
1:Department of Astronomy and Geophysics, Tohoku univ.

2:National Institute of Polar Research

By using the litate Planetary Radio Telescope (IPRT) system installed in Tohoku University litate
observatory we are planning to observe the moon reflected Solar Radio bursts for the purpose of
identifying the dielectric constant of the surface material. For this observation, we developed a Solar
and Auroral radio Spectrometer (SAS) at the Husafell station in Iceland. SAS observes the solar radio
bursts of the direct incidence, while IPRT observes reflected radio waves from the moon. Based on the
data obtained at these two observatories, we can reduce the reflectivity of the moon surface for many
frequency bands of the electro magnetic waves.

We estimated the power of the reflected solar radio bursts. [Hiyama et al., 2004 SGEPSS fall
meeting]. The result showed that it is possible to observe the reflected radio waves by using the IPRT
whose observation frequency is 3256MHz.

We have installed developed direct solar radio observation system (SAS) in Iceland that consists of
two observation systems for HF and UHF bands. The front-end consists of antennas, band pass filters
and amplifiers. The main receiver is a spectrum analyzer (E4411B), whose observation band widths
are possible to select as 10kHz (HF system) or 30kHz (UHF system). We obtained dynamic spectrum
of the RF signal from 18MHz to 38MHz (HF system) and from 150MHz to 350MHz (UHF system) for
each 2.0 sec. Output data are transmitted to personal computer through GPIB interface.

Initial observation of SAS has been successfully carried out from September 21, 2004.We have

observed type III,II and IV radio bursts. On A 7
the other hand, observation of moon reflected /. iopperiAnitens ¥ U
: J,.r 105-1300MHz | _[——
solar radio bursts by using IPRT have been L'__\ _li
carried out from December 27, 2004. Within ﬁ [ SD2V33m cable loss — 2Bm@325MHz }——-'C J l
ol GPS | pmne |
the initial observation period, we have =i b= “;ﬂl " ;
0 D | Gri
detected thermal radiation of the moon at 1 ¥ 30} [
325MHz. We got 8 data sets around full moon. l Il'w - V—f- / : " m T
The brightness temperature of the moon at -l— :T SD2V100M cable loss -3 S INHz e i
3925MHz varied with lunar age, however the 7 ﬁﬁ_\_ .._‘ : Back np system |
) (12
thermal emission exhibit a time lag of a few ’Z// | .
days' Th.ls Character is interpreted as a time Jelements YagrAnntena :—'Eﬂ- ) _ ~ 1
19.25MHz - DCOV

delay for the heat transport from the surface

to the internal body of the moon.



P27

TARZVRFEBERORKPTCOFERERERE
Be—TREBEHOLE II

Hith Es. HEHBA, B EETF, BIE—. PMAH (UK - B), EEEHE (ESEmR) .
T. Saemundsson(7 4 A5 > K K%F)

Comparison between daily variations of Be-7 concentration in air in Japan and in Iceland II

S. Kikuchi', H. Sakurai’, E. Inui!, S. Gunji!, F. Tokanail!, N. Sato?, and T. Saemundsson 3

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

Daily Be-7 concentrations (BEC) in air have been observing at Yamagata (38°N), Japan since 2000 to study the
relationship between cosmogenic nuclide and solar activity. To investigate the latitude effect of the periodic variation of BEC
related to the rotation of the sun, we have set up the same daily observation system of Be-7 concentration at Husafell in
Iceland located at high latitude (64°N) and have been observing there since September 2003. The average concentrations for
one year were 1.46 mBg/m’ and 3.94 mBq/m’ in Iceland and at Yamagata, respectively. This implies that the residence times of
Be-7 at the two stations are roughly 3 days and 7 days, indicating that in Iceland the produced Be-7 is escaping from the
troposphere faster than at Yamagata.
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Analyses of 3-D Structure of Magnetic Flux Rope via Global MHD Simulation

ODaisuke MATSUOKA (Ehime Univ.), Ken T. MURATA (CITE, Ehime Univ.),
Shigeru FUJITA (Meteorological College) and Takashi TANAKA (Kyushu Univ.)

As the recent development of supercomputers, 3-D computer simulations for space plasmas are getting
practical. Then, we have developed a visualization environment for data analysis of 3-D plasma
simulations. In particular, we have analyzed 3-D Global MHD simulation of the interaction between solar
wind (observed by spacecraft ACE) and the Earth’s magnetosphere.

We already reported 3-D structure of magnetic flux rope in magnetotail on 11/12/2003 by using virtual
reality system and various types of 3-D visualization technique such as isosurface, particle trace and so
on. As the result, we discovered a reverse of By component and loop current system at the edge of
magnetic flux rope.

In this presentation, we will report time evolution of 3-D structure of magnetic flux rope.
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Fig.1 3D visualization of magnetic flux rope Fig.2 Loop current in the edge of magnetic flux rope
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Analyses of 3-D Plasma Simulations using a Haptic Device

ODaisuke MATSUOKA, Kazunori YAMAMOTO, Ken T. MURATA, Eizen KIMURA (Ehime Univ.),
Masaki OKADA (NIPR), Hideyuki USUI, Yoshiharu OMURA (RISH, Kyoto Univ.),
Shigeru FUJITA (Meteorological College) and Takashi TANAKA (Kyushu Univ.)

We have developed the Virtual Earth’s Magnetosphere System (VEMS) using 3-D visualization technique and
virtual reality system to analyze 3-D plasma simulations. In the near future, a tool that realizes interactive
analyses of various physical data will be required. We developed an analysis environment with a haptic device
“PHANToM.” This device allowed us to get force feedback and manipulate in the 3-D space.

In this talk, we will report and demonstrate the effect of the data analysis with haptic device and virtual reality
system.

R IR I 2 b—a VUBERE RoTERBIE 3R — AT FEN ETETEHEL 2> TS, Hix
O N—T Tk, ANTHE - BT —7, 32 1b—a 0T —2 % 3Rl 270D 2T L L
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Fig.1 Force feed back from plasma density Fig.2 Extraction of 3-D space and velocity distribution
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Test Simulation of the 3D Numerical Plasma Chamber (NuSPACE)
M. Okada(NIPR), H. Usui(Kyoto U.), Y. Omura(Kyoto U.), and GES group

We have developed a 3-dimensional electromagnetic particle simulation code as a part of Geospace
environment simulator (GES). By using this simulatior, a large scale simulation which reproduces a realistic
physical model can be utilized not only for studying the spacecraft environment but also for researching space
environment surrounding the area of human activities in space. One of our targets is to reproduce fully kinetic
environment around a satellite by using the 3-dimensional full-particle electromagnetic simulation code which
includes spacecraft model inside the simulation region. Spacecraft can be modeled by the orthogonal grid 3D
FPEM code (NuSPACE). 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.

HEKY I 2L— 2 BT AHETa s b IFHEREY I2Lb—F (K%K KHEHEE) ) o
BIzLY 3WABRR Y Iab—rara—FolaHETT X~vF v /3 —(NuSPACE)AB5Em L
Foo THUICEY, FHBHE I 2L—40—8E L CEBEEMK T Ialb—Yara—FIoXkaH
HETEO 7T A~vBEREOMITBBLEN /2o, £/, JAXA TIIHEREREE 480 25
O HARATIER A 1T T RAEKOWERAT > 2T L(MUSCAT) DRI AIEE o 7=, FHEFEL LTI,
HEkohLESEICLD Yy 7 AT 2V R E Buneman-Boris £ & AR OEEN HERXE T
B, KRB L TSRO ERR o — FOERZER L T2, KEBE(IZER LEERIE
b, <2 AL ITOATWSD, Z0 NuSPACE #f# M L7 8 2D¥ 2 a b— a3 VERMNFHE X
nTWa, (DRAEEGEET L QRAEEIPEHRET LV Q) —KETNV ZHLOERIELL,
YIial—vara— FOMETHIBEME., T XANX—RFICETIRIEERZT-Z. ZhbD
o— FHERE, MRITEBESIC W TE L E LTHRETS,

E1. E—ALETNVER 2. RAGEGEETLVER



P31

FDTD ZZFHWEFHE 72 ANYRICHITS
FHEISEO EMC X ERICET B

° =R, BUEHZER, MEBSE. ARES
B ILRSLRF

Study of EMC of spacecrafts in space plasma
with FDTD method

°Taketoshi MIYAKE, Hideki MAEDA, , Toshimi OKADA, Keigo ISHISAKA
Toyama Prefectural University

Spacecrafts have many sensors and instruments onboard themselves to observe various scientific data in space plasma.
It is very important for electromagnetic compatibility (EMC) requirements of spacecrafts to identify the propagation
characteristics of electromagnetic noises emitted from instruments onboard themselves. To solve problems in EMC
requirements of spacecraft, we developed a FDTD simulation code which can treat wave propagations in magnetized
plasma. In providing EMC requirements of spacecrafts, we have to perform many simulations with various conditions,
such as the shape of a conductive hood, therefore, FDTD simulation is a very convenient tool.

In this study, we studied the propagation characteristics of electromagnetic noises emitted from the star scanner
onboard NOZOMI spacecraft. We performed a series of three-dimensional FDTD simulations with different shape of
a conductive hood, and confirmed the shielding effects of a conductive hood quantitatively. We assumed three types
of noise sources, such as a 220Hz sinusoidal wave, a 300MHz sinusoidal wave, and Gaussian pulses. According to the
simulation results, shielding effects of the conductive hood are confirmed on electromagnetic noises propagating in
space plasma. Among all the electric components, its shielding effects are especially shown in E. component. The
magnitudes of E; fields at the wire antenna with the conductive hood are about 20dB smaller than those without the

conductive hood.
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Internet access to Syowa Station real-time monitoring

through Intelsat satellite link
“K. Nozaki, S. Kawana, M. Ikeda, K. Ohtaka, H. Katoh

(National Institute of Information and Communications Research)
and

A. Kadokura(National Institute of Polar Research)

Abstract
Intelsat satellite communication system installed by JARE 45 brought internet access to Syowa
station LAN with extensive data rate and network reliability.  Using the secure shell protocol (ssh),
radio observation data at Syowa Station are presented to the Space Weather Forecasting activity in real
time basis.  Flux-gate magnetometer data is compiled at Syowa Station then transmitted to NICT.
Syowa Station is just below aurora zone and these data reflect the space environment change.

Observation systems and PCs at Syowa Station are easily modified and controlled from Japan.
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Real-time Pi2 detection using longitudinal network of geomagnetic observatories

OM. Nosé ', T. Iyemori ! M. Takeda', T. Kamei', F. Honary 28 Marple 2
J. Matzka3, K. Takahashi*, B. Toth®, and G. C. Nava?®

" Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University
? Department of Communications Systems, Lancaster University
? Department of Earth and Environmental Sciences, Ludwig-Maximilians University
* Applied Physics Laboratory, Johns Hopkins University, S UNAM. Instituto de Geofisica, Ciudad Universitaria

Pi2 pulsations are defined as geomagnetic field variations with a period range of 40-150 s and an irregular
waveform. It is generally accepted that Pi2 pulsations appear clearly in mid- or low-latitude ground
station on the nightside in a close connection with substorm onsets. Thus nowcasting of substorm onset
becomes possible, if we monitor geomagnetic field variations and detect Pi2 pulsations in real-time.

We have developed an algorithm to detect Pi2 pulsations with wavelet analysis, which is suitable for
investigating waves that are limited in both time and frequency, such as Pi2 pulsations [Nosé et al., Earth
Planet. Space, p. 773-783, 1998]. Using the geomagnetic field data from the Kakioka observatory, we
have tested the algorithm and found that detection results by the algorithm on the nightside are fairly
consistent with the detection results by visual inspection. Then the algorithm has been applied to real-time
geomagnetic field data obtained at the Mineyama and Kakioka observatories in Japan, as well as the York
SAMNET station in the U. K. since 1996. Detection results are exchanged among these stations via the
Internet and are available at our WWW site (http://swdewww.kugi.kyoto-u.ac.jp/wdc/Sec3.html). We
started the Pi2 detection at Fiirstenfeldbruck in Germany from July 2005. In future we plan to use the
same algorithm to detect Pi2 pulsations at APL (Applied Physics Laboratory) in the United States and
Teoloyucan in Mexico. The network of these 6 observatories will result in more reliable detection of Pi2
pulsations, because at least one station is located on the nightside at all times.
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3-D visualizations of multipoint observation data
during southward IMF

OKazunori Yamamoto!, Ken T. Murata?, Kiyohumi Yumoto?,
R. P. Lepping4, L.A. Franks and STARS Team
1. Graduate School of Science and Engineering, Ehime University
2. Center for Information Technology, Ehime University
3. Space Environment Research Center, Kyushu University
4. Goddard Space Flight Center, National Aeronautics and Space Administration

5. Iowa University

We have been constructing two research environments for the solar-terrestrial physics ! the
Solar-Terrestrial data Analysis and Reference System (STARS: Fig.1) and the Virtual Earth’s
Magnetosphere System (VEMS; Fig.2). Users first specify data and period, then the STARS find
corresponding data files over the Internet using the STARS meta-database. The STARS then downloads
the data files from observation data sites and plot in the 2-D planes. The VEMS combines both
observation and simulation data in the virtual 4-D space (3-D in space and 1-D in time). It helps users to
visually understand relationship between “cause and effect” among multiple satellite data.

Recently we have combined both systems in one. In the present study, we study a typical substorm

event accompanied by southward turning of the IMF and auroral phenomena from 1996/09/26 15:00 UT

L e WU Mg b2 sy

to 1996/09/27 0:00 UT using the new system with
combing both the VEMS and the STARS. We find the
IMF change to southward as observed by the WIND
around 18:00 UT. At about 19:00 UT, magnetograms at
210 (deg) magnetic meridian show typical negative bays.
At 19:16 UT, strong emissions of aurora are observed by
the POLAR/VIS. This is a typical substorm profile, but
based on 1-D or 2-D model. In the present talk, we show

3-D temporal and spatial view of this substorm event.

9726/1996  19:00:00 UT

Figi1 2D Plot of the WIND/MFI_HO,

IMP8/MAG_HO0, POLAR/VIS and 210 (deg) Fig.2 3D wvisualization of the IMP8/MAG_HO
magnetic meridian magnetic field data from and 210 (deg) magnetic meridian magnetic
1996/09/26 15:00 UT to 1996/09/27 00:00 UT. field data at e UT.
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Demonstration of the STARS (Solar-Terrestrial data Analysis
and Reference System version 5)

CKazunori Yamamoto!, Ken T. Murata2?, Eizen Kimura? and STARS Team
1. Graduate School of Science and Engineering, Ehime University

2. Center for Information Technology, Ehime University

In the present talk, we demonstrate a data analysis system for satellite and ground-based observations in
the solar-terrestrial physics: the Solar-Terrestrial data Analysis and Reference System (STARS). The latest
version of the STARS (version 5) provides plenty of data handling functions to help user’s data analyses. The
typical STARS5 procedure is as follows: (1)Login, (2)Data Select, (3)Search and Download of Data Files, and
(4)Data plot and Analyses. S S g e e
(1)Login: A user logins the STARS5 with his ID and password. If

he doesn’t have his own ID, he is able to login as a guest.

(2)Data selection and Specification of data period: Once the user

logins, a main window shows up (Fig.1). The user first selects a
data in a tree view on the left side of the main window. He then
specifies a period (Start Time and End Time) for the view of plots.

In the main window for better usabilities, Mission, Team and Data

are represented as “folders”, while Data files are shown as “file

icons”. Few seconds after the specification of the period, the status
of the Mission, Team, Data and Data files are indicated in colors. Fig.1 Main Window

If there is one or more data files for the specified period, corresponding icons turn to be with small bars.
(3)Download data files: To download data file(s), right click on the data file icon and select "Download". The
icon changes to that with an arrow, and starts being downloaded. In the STARSS5, to download of data files is
not enough to make plot. Users need to add them to “StarsProjectList”. Right click on the icon and select "Add
to StarsProjectList”. The color of icon changes from blue to pink. The user selects "Download List" tag in the
main window to confirm the status of data files (Fig.2).

(4)Data plot and analyses: Push "Plot" button, and another dialog (Data plot dialog) shows up (Fig.3). The

available data are listed in the right column. Check on a small box and he gets a plot of selected data In Fig.3,
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Provision and automatic collection of metadata of STP observation data with Web Service
©Satoshi Ishikura (Graduate School of Science and Engineering, Ehime University),
Eizen Kimura (Center for Information Technology, Ehime University) ,
Kazunori Yamamoto (Graduate School of Science and Engineering, Ehime University),

and Ken T. Murata (Center for Information Technology, Ehime University)

We have developed the STARS (Solar-Terrestrial data Analysis and Reference System) that realized
crossover search and integrated analysis of observation data in geoscience and STP (Solar-Terrestrial
Physics) field. The STARS provides us with metadata of observation data with web service technology.
And we also collect metadata from other data site and store them in STARS database. The STARS does

not only provide us with method to download data file but also bring new discovery to researchers.
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Analyses of the geomagnetic data using the science data analysis system
K. Sakata, Y. Tonegawa, T. Sakurai, and T. Ikemoto (Tokai Univ.)

Tokai Univ. Earth Information Research Project has observed the geomagnetic data at Wakkani,
Kumamoto, Iriomote in Japan since 1996. We have opened these data and plot images on the web site. We
have developed the science data analysis system not only for the geomagnetic data, but satellite data. The
feature of this system is the ability to realize complicated analysis simply by the operation which connects

icons and arrows on the screen.
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