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BR | IWFEALE (Fibif)
=D BEHIRIT (RRHbH)
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09:30~12:00
B TCIBERR (FRitbi)

9:30 1-1
HO B QIHKX). $HRFEZ (i)
MERBANEM (C & 1 2OHKTEIRB OHRER

9:45 1-2
BN[E, 7 R (HRibi)
BEBEANEBME L — 5 — 7 — % Z B\ RS B OB

10:00 1-3

A B, EREHE. AVJIZRE. B R, R (BMF). Mike T. Rietveld (EISCATRIZHER).
Darren M. Wright, Tim K. Yeoman, Terry R. Robinson. Mark Lester (EEL X% —K%)
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10:30  1-5
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11:15 1-8
B E NIBE, ¥ R E 8B (RASTEH). B H— (NICT). tBE-ERHFL -5 —HRTIL—7
SuperDARN Hokkaido / King Salmon radar T#IE hicHSHEBHREICE 1T 2 BRI REE O A

11:30 1-9
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#E-BHB-HIEEAREY I 2L -3 v ORH»

11:45  1-10
R R (KSR T RS RIRT)
BRI E T 2 AR BHHRA

EE Bk# 12:00~13:00 HE

[RRY—tYyYaV]
13:00~14:00

P1

IERE. REREZ, 2/ & (i), BEHR—. FEER. KUE—BE8 (RXSTEW)., FHREX (FX),
I. Haggstrom. A. Westman (EISCATZER)

EISCAT R 7 —JLNILL —4 —%& R\ iflEis BB & 7 2 mE 08 NIRR

P2
mEEX. Aa L. WNIEBE (RASTEH)
EE-ERIHF L — ¥ — THE & N ic PRISERIE BB R AL O BT R

P3
Hosokawa, Keisuke (UEC) and Nozomu Nishitani (STEL, Nagoya U.)
Mid-latitude dusk scatter event as observed with Hokkaido SuperDARN radar

P4
Hosokawa, Keisuke (UEC), Y. Ogawa, A. Kadokura, and N. Sato (NIPR)
Electron density modulation associated with pulsating aurora

P5
EBA/EFE (BRAF). WEEE. MR (FENEHRHRAELEE/ TEEPRALE)
MEBEHEICE T2 TS AYZED LRICDWT

P6

FEREF (&KSTE). Wiodek Kofman (Laboratoire de Planetologie de Grenoble). A |L{&E—ER, B®iE#E.
BHEB— (&/ASTEMH)

BIRERHEOBTF TRILF—INXICH T ZRRNREROZE

P7
Yoshikawa, Akimasa (Kyushu U.)
Formation of Cowling channel in the global ionosphere
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pIEpErsE,. O B, PR . #)I183E (B@AK). M. R. Collier, T. E. Moore (NASA/GSFC)
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RE B EIERTEFEDAlIfven Mach#URTE M
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=% F* M ®x (BREESHRERE BN
DFPZILY 1 LTECR Y JIC Lk 2FERI[E=ZY ) vV

P14
Nakata, Hiroyuki (Chiba U.) and Takashi Tanaka (Kyushu U.)
Three-Dimensional Distribution of the lonospheric Electric Potentials Determined by a Global MHD Simulation

P15

Grgamrt>yy—). e B, EHE#E (). Bl X (KRRX). BFESE (X)),
BERAW (BEHEX). NEfEL. MEXHE (BEX)

Global MHD ¥ 2 2L —Ya Vi L2 MESHEUIBOREN ML —X

P16

Miyake, Taketoshi (Toyama Prefectural U.), Masaki Okada (NIPR), Hideyuki Usui (RISH, Kyoto U.),
Takeshi Murata (Ehime U.), and Yoshiharu Omura (RISH, Kyoto U.)

Time evolution of three-dimensional spatial structure of beam instabilities
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HIREBELVCZOMERTOD ) A X—F M
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P, REFH @ (RiLK). BEREEH (RXSEHEMFRET) . ZAML. 1Ll F (FERFHRELR).
MEFE— (ELKX). FREX (RX)

Search for the source regions of precipitating electrons which generate pulsating aurora based on REIMEI
observations

P25
Motoba, Tetsuo, Akira Kadokura (NIPR), Yusuke Ebihara (Nagoya U.), and Natsuo Sato (NIPR)
Antarctic optical observations of dayside aurora during a geomagnetic sudden commencement

P26
EHBEX BEMRKFERKE)
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14:00 2-1

KLfE—EB. REASHE (BASTEM). ZAE (FEHMEMARAI). FRE (X)), 1LE 8]
(FHEZMEAR). REH & TIRE FIEX). EHR—. FEEE (ZBASTEH)

FEFHHEL —F—ENVWHWEIE L DRBET— 2BV A —0OZ 7 — 7 TOERR WSSO

14:15 2-2

Yamazaki, Yosuke, Kiyohumi Yumoto, Akimasa Yoshikawa (Kyushu U.), Shinich Watari (NICT), and Hisashi Utada
(ERI, U. Tokyo)

SFE*s Observed at Dip-equator CPMN Stations

14:30 2-3

Shinbori, Atsuki, T. Kikuchi (STEL, Nagoya U.), T. Ono, M. lizima, A. Kumamoto, Y. Nishimura (Tohoku U.), and
A. Matsuoka (JAXA/ISAS)

HIFIFOERIC L > THERSE TEAE N 2SCICEE L It BRIZZETHIRR

14:45 2-4

Ikeda, Akihiro, K. Yumoto, T. Uozumi, M. Shinohara (Kyushu U.), K. Nozaki (NICT), A. Yoshikawa (Kyushu U.), and
K. Shiokawa (STEL, Nagoya U.)

FM-CW Radar Observations of Pi 2 lonospheric Electric Fields at Low Latitude

15:00 2-5
Fujimoto, Akiko, Hironori Eto, Manabu Shinohara, Kiyohumi Yumoto (Kyushu U.), and MAGDAS/CPMN Group
The low-latitude Pc5 index for estimating the solar wind velocity

15:15 2-6

Sakurai, Tohru (Tokai U.), T. Kikuchi (STEL, Nagoya U.), K. Hashimoto (Kibi International U.), Y. Tonegawa,

Y. Kajikawa, and K. Sakata (Tokai U.)

Solar wind driven periodic radar echoes and Pc5 oscillations during the magnetic storm on 14 December 2006

15:30 2-7

N. Maeda (Kyushu U.), S. Takasaki (TRIC,ROIS/NIPR), Kawano, Hideaki (Kyushu U.), S. Ohtani (JHU/APL),

P. M. E. Décréau, J. G. Trotignon (Laboratoire de Physique et Chimie de I'Environnement, Centre National de la
Recherche Scientifique, Orléans, France), S. I. Solovyev, D. G. Baishev (Yu.G.Shafer Institute of Cosmophysical
Research and Aeronomy, Yakutsk, Russia), and K. Yumoto (Kyushu U.)

CPMN - Cluster conjugate observations of the magnetospheric plasma density

mE ¥ 15:45~16:00 HNE

[3. &<E n
16:00~17:45
BR REBEC (REX)
16:00  3-1

ot 2= TS, it 8 (RASTEMD. BAAET (FHEERK). B #— (EREGHEM). RA #
(5#X). M. A. Abdu (INPE, Brazil)
BESEAE /UL ADBRIKFEA DB REHRE

16:15 3-2

Hashimoto, Kumiko K. (Kibi International U.), T. Kikuchi (STEL, Nagoya U.), S. Watari (NICT), and M. A. Abdu
(INPE, Brazil)

Overshielding at sub auroral -equatorial latitudes at onset of substorm

16:30 3-3

Sakaguchi, Kaori, K. Shiokawa, A. leda, A. Nakajima, R. Nomura (STEL, Nagoya U.), M. Greffen, and E. Donovan
(U. Calgary, Canada)

Microstructures of initial brightenings at substorm onsets observed by 30-Hz all-sky TV cameras during the
THEMIS-ground campaign

— vii —



16:45 3-4

Taguchi, Satoshi, S. Suzuki, K. Hosokawa, M. Morimoto (UEC), Y. Ogawa, A. S. Yukimatu, N. Sato (NIPR),
M. R. Collier, and T. E. Moore (NASA/GSFC, USA)

Zonal flow jet in the cusp: Simultaneous observations from spacecraft, radars, and ground

magnetometer network

17:00 3-5
Morioka, Akira (Tohoku U.), Y. Miyoshi (STEL, Nagoya U.), F. Tsuchiya, and H. Misawa (Tohoku U.)
Substorm onset as derived from AKR breakup

17:15 3-6
Kataoka, Ryuho (RIKEN), Yoshizumi Miyoshi (STEL, Nagoya U.), and Keiji Hayashi (Stanford U.)
Numerical space weather forecast of the solar wind and radiation belts

17:30 3-7

HERELC. RHERE. (TEME. # EH (REX). BR 2. B E— (HFREESHRESE). AEFIFAR Y ~
D=7

AEEBBELORRERE

HEE BHs 18:00~20:00 mE
(R EEERROEEZIOE—)

8H5H (k) 9:00~17:50

[4. FIE - 2 - TREBE 1. fFKETE 1 ]
09:00 145
B ER 33 CGRIEX)
9_:00 4-1

= (MR) . BER 35 (BRIEK)
AEOARERICBENZIATKBEWIREDEEICOVNT

9:15 4-2
AR —pE, RASHE, sEBN. FFEE EHR— (BASTEW). /WIIFEE (BRihH)
EISCATL—=5 = ZRR7 4 h X—9 2RV BHBERCEEKEEF ZOME

9:30 4-3
ALE—RB. RRFE—. FHSE (RASTEH). BIBEMNF (RPLFK). FBIEE. HEHR— (BASTEH)
EISCATL =¥ =T8RS NI TEEMBICHE 1 20EC AV EEDOERRES

9:45 4-4
FEEE. KU —8. BHR— (BASTEW). WIIRE (B
ABFICH T BREL —F —ZRVWBERTHHE - FEBEOMR

10:00 4-5

FREE—. RKiufp—B8. BHEER. BEHR— (BRASTEH). JIFRE (Btif). &LE®H (FHX). RFEHEE
(FEMEMRMAREES FERZRRERE)

DELTA-2 campaign: B TE#EB O HFE TRILF —IEZ OB S BIETEH

10:15 4-6

Kawahara, Takuya D. (Shinshu U.), Norihito Saito, Satoshi Wada (RIKEN), Satonori Nozawa, and Ryoichi Fujii
(STEL, Nagoya U.)

Development and current status of the new Na temperature lidar deployed in Tromso
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10:30 4-7

BLBM2. KH T RESE. HEBEZ. KBEE, KB@RMA, KEF—. \BHEE (BEEKRT). PHEL.
HHIHE, ILEKE (REXF). WE 8, 2 #F— E®RKF). FHEF (NICT)

2 - BT I VR/THZRFEBREEFIC L SR - REXKEH N

N £% 10:45~11:00 N

[5. A—OZF 51 FZ7X]

11:00~12:30
ER:HPRE ()

11:00 5-1
SHBN. FEERE. KUh—BR, EHR—. FH=SH (BASTEH) . AIRE (FRBIH)
ZERAFZEAEESRE LVEISCATL ¥ —ZRAWCHAB-BHEESICE 270 A —0O7 DK

11:15 5-2
PIE BE (RBstbif). MOEE. FEIBRME, ILIAEER (IHK). FREX (RX)
N E—T 427 A—0O5 0 E—HERFFERA

11:30 5-3

FREX GREA-B- 1), REH & (RILXK - PPARC). /AVIIFEE (). AL, g 2 (ISAS/JAXA).
B #ERF (BASTEWD. BERHE (RRXSFMHER)

BY A AYOIRILF— - EyFASMHEA-OTEALLDOEFR  hLWHWLWEERA

11:45  5-4
REN (AT74R IAT70I7), M B (BRKE)
ZA—0OZ® Poleward expansion > THEAET S - DDnHEAM%Z D Surface wave

12:00 5-5

B)IEX CREART), AHIEER (KERIER). TR2H (Bith). BEREH (RASFMELE). NF £
(KEKI). ME B (Ethph), BAER (KEXI), FH5E (FE). EREE (Bubif), SHAMER
(LK), MRS, KMEA (KEXI), PNE— (RKE), PR (KEKXT), EAXER (FHH).
FH#ED. WHAEE (KEKXL). WREZ (FEif). fEE2 GIEKE). WA #3 (BWAT). 1L ERIE
(FEM). ILEAM @), ILASE (BHAT)

PPB8SHEI10SHICLEA—0OF XRICDWT

12:15 5-6

i I8 MMHRA . ¥ BEF. BEE—. PIHAE (UK -12), ke, P98 88 (@ithiH). T.Saemundsson
(FAAS Y RKE)

PARATY REARODAKGZP TCOFTHERESKEBe-7REBEBH O LLEIV

mE Bf#H# 12:30~13:30 HHE

[6. BEKE . fFX5tE 1 (EFERE)]

13:30~15:05
B R (i)

13:30  6-1 (BABHHARE)

Kirsti Kauristie (FMI, Finland), A. Weatherwax (Siena College, USA), and R. Harrison (Rutherford

Appleton Laboratory, UK)

Heliosphere impact on geospace: Solar-terrestrial and aeronomy research during the fourth Polar Year campaign
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14:00 6-2 (EINBRFER)
Yumoto, Kiyohumi, Teiji Uozumi, Shuji Abe, Akihiro Ikeda, Misaki Ito (Kyushu U.), and MAGDAS Group
MAGDAS Project and Its Preliminary Results

14:20 6-3

T. Ono, Y. Kasaba, A. Kumamoto (Tohoku U.), Y. Miyoshi, K. Seki, K. Shiokawa (STEL, Nagoya U.),

Hirahara, Masafumi (U. Tokyo), K. Takashima, K. Asamura, A. Matsuoka (JAXA/ISAS), and ERG working group
The ERG Project: Japanese geospace exploration to elucidate the dynamics of the inner magnetosphere during
the next solar maximum period

14:35 6-4
Watanabe, Takashi (STEL, Nagoya U.)
New Data-Center System of ICSU (World Data Services?)

14:50 6-5
Lundock Ramsey Guy and T. Ishikawa (Tohoku U.)
Observations of solar system planets with Antarctic Infra-Red Camera (AIR-C)

EE K¥ 15:05~15:20 HHE

(7. PRI - 2 - BB . JREE 1 (EERE)]

15:20~17:45
B IR HEE (RRihH)

1520  7-1 (BHBEHFHAR)

D. J. Murphy (Ice, Ocean Atmosphere and Climate, Australian Antarctic Division, Australia), T. Aso (NIPR), D. C.
Fritts (CoRA/NorthWest Research Associates, USA), R. A. Hibbins (BAS, UK), A. J. McDonald (U. Canterbury,
New Zealand), E. Merzlyakov, Yu. |. Portnyagin (IEM, Russia), D. M. Riggin (CoRA/NorthWest Research
Associates, USA), M. Tsutsumi (NIPR), and R. A. Vincent (U. Adelaide, Australia)

Radar studies of the large-scale dynamics of the mesosphere and lower thermosphere above Antarctica

15:50  7-2 (ERBFHFHER)

Sato, Kaoru (U. Tokyo), Masaki Tsutsumi (NIPR), Toru Sato, Akinori Saito (Kyoto U.), Yoshihiro Tomikawa (NIPR),
Koji Nishimura (TRIC, ROIS), Hisao Yamagishi, Takashi Yamanouchi, Takehiko Aso, and Masaki Ejiri (NIPR)
Program of the Antarctic Syowa MST/IS Radar

16:10  7-3 (AABRHFHR)

Abo, Makoto (Tokyo Metropolitan U.), Masaki Tsutsumi, Yoshihiro Tomikawa (NIPR), Kaoru Sato

(U. Tokyo), Takuji Nakamura (RISH, Kyoto U.), and Takuya D. Kawahara (Shinshu U.)

Development of remote controlled lidar system for observations of daytime middle-atmosphere temperature over
Syowa station

16:30  7-4 (ERBEFHER)

Mizuno, Akira, Tomoo Nagahama, Hiroyuki Maezawa, Toshihisa Kuwahara (STEL, Nagoya U.), Yasuo Fukui,
Norikazu Mizuno (Nagoya U.), Atsushi Morihira (ULVAC), Makoto Taguchi, Masaki Tsutsumi, Hisao Yamagishi,
Natsuo Sato, and Space and Upper Atmospheric Science Group (NIPR)

Millimeter-wave observations of the stratospheric and mesospheric chemical composition change over Syowa
station

16:50 7-5

Nakamura, Takuji (RISH, Kyoto U.), Makoto Abo, Yasukuni Shibata (Tokyo Metropolitan U.), Takuya D. Kawahara
(Shinshu U.), Tsukasa Kitahara (Toba National College of Maritime Technology), Kazuyo Sakanoi (Komazawa U.),
Kaoru Sato (U. Tokyo), Mitsumu K. Ejiri (RISH, Kyoto U.), Masaki Tsutsumi, and Yoshihiro Tomikawa (NIPR)

An observation plan of dynamics and constituents in the polar middle and upper atmosphere with a multi-functional
resonance lidar system



17:05 7-6
Xiao Zuo (Peking U.)
Conjugate study of polar upper atmosphere and KuaFu project

17:25 7-7

Liu Ruiyuan, Xu Zhonghua, Liu Shunlin, Zhang Beichen, and Hu Honggiao (Polar Research Institute of China)
Variations of the lonospheric F2-layer at Zhongshan Station, Antarctica

(A DEE]
17 :45~17:50
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National Institute of Polar Research
The 32" Symposium on Space and Upper Atmospheric Sciences
in the Polar Regions

Date: August 4th -5th, 2008
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

Monday, August 4th  9:25 - 17:45

[Opening sessions]
9:25 - 9:30
Chair: Yamagishi, Hisao (NIPR)

Opening Fuijii, Yoshiyuki (NIPR)

[1. Mesosphere, thermosphere and ionosphere | ]

9:30 - 12:00
Chair: Motoba, Tetsuo (NIPR)

9:30 11
Taguchi, Makoto (Rikkyo U.) and Hidehiko Suzuki (NIPR)
Initial results of OH airglow observation at Syowa Station in Antarctica

9:45 1-2
Tomikawa, Yoshihiro and M. Tsutsumi (NIPR)
Tidal wave analysis based on the MF radar data at Syowa Station

10:00 1-3

Yukimatu, Akira Sessai, K. Nishimura, Y. Ogawa, M. Tsutsumi, N. Sato (NIPR), M. T. Rietveld (EISCAT Sci.
Association), D. M. Wright, T. K. Yeoman, T. R. Robinson, and M. Lester (U. Leicester, U.K.)

SuperDARN and EISCAT observation of artificially induced FAls (2)

10:15 1-4

Ogawa, Tadahiko, N. Nishitani, Y. Otsuka, K. Shiokawa (STEL, Nagoya U.) , and T. Tsugawa (NICT)
SuperDARN Hokkaido Radar Observations of Nighttime Medium-Scale Traveling lonospheric Disturbances and
E-Region Echoes

10:30 1-5
J. Watanabe (Tokyo Metropolitan U.), Ishii, Mamoru (NICT), and Y. Matsuda (Tokyo Gakugei U.)
Variations in the ionosphere during the aurora substorm as observed by an ionosonde

10:45 1-6

Tsuda, Takuo T., S. Nozawa, S. Oyama (STEL, Nagoya U.), T. Motoba, Y. Ogawa (NIPR), H. Shinagawa (NICT),
N. Nishitani (STEL, Nagoya U.), K. Hosokawa (UEC), N. Sato (NIPR), M. Lester (U. Leicester), and R. Fujii
(STEL, Nagoya U.)

Acceleration mechanism of high-speed neutral wind in the polar lower thermosphere
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11:00 1-7
Fujiwara, Hitoshi (Tohoku U.) and Y. Miyoshi (Kyushu U.)
Characteristics of the variation of the polar thermosphere found in GCM simulations

11:15 1-8

Nishitani, Nozomu, T. Ogawa, T. Kikuchi, T. Hori (STEL, Nagoya U.), S. Watari (NICT), and Hokkaido HF Radar
Group

SuperDARN observation of equatorward progression of dayside merging flows during a geomagnetic storm

11:30 1-9
Fujita, Shigeru (Meteorological College), H. Shinagawa (NiCT), and T. Tanaka (Kyushu U.)
Development of the thermosphere — ionosphere — magnetosphere coupled numerical model

11:45 1-10
Minamoto, Yasuhiro (Kakioka Magnetic Observatory, Japan Meteorological Agency)
Observations of the atmospheric electric field at Syowa station, Antarctica

EE Lunch 12:00- 13:00 HE

[Poster session]
13:00 - 14:00

P1

Ogawa, Yasunobu, T. Aso, H. Miyaoka (NIPR), R. Fujii, S. Nozawa, S. Oyama (STEL, Nagoya U.), M. Hirahara
(U. Tokyo), I. Haggstrom, and A. Westman (EISCAT HQ)

Study on the polar wind in the polar cap ionosphere using the EISCAT Svalbard Radar

P2
Ichihara, Akimitsu, N. Nishitani, and T. Ogawa (STEL, Nagoya U.)
Initial result of analyzing MSTIDs observed by Hokkaido HF radar

P3
Hosokawa, Keisuke (UEC) and N. Nishitani (STEL, Nagoya U.)
Mid-latitude dusk scatter event as observed with Hokkaido SuperDARN radar

P4
Hosokawa, Keisuke (UEC), Y. Ogawa, A. Kadokura, and N. Sato (NIPR)
Electron density modulation associated with pulsating aurora

P5
Kitanoya, Yugo (U. Tokyo), T. Abe, and T. Mukai (JAXA/ISAS)
Plasma density increase in the high altitude polar cap

P6

Koizumi-Kurihara, Yoshiko (STEL, Nagoya U.), W. Kofman (Laboratoire de Planetologie de Grenoble), S. Oyama,
S. Nozawa, and R. Fujii (STEL, Nagoya U.)

Effect of the field-aligned current on the electron energy budget in the polar ionosphere

P7
Yoshikawa, Akimasa (Kyushu U.)
Formation of Cowling channel in the global ionosphere

P8
Abura, Yuki, M. Ozaki, S. Yagitani, |. Nagano (Kanazawa U.), and H. Yamagishi (NIPR)
The relationship between the VLF emission and the Cosmic Noise Absorption
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P9

Ozaki, Mitsunori, S. Yagitani, I. Nagano (Kanazawa U.), H. Yamagishi (NIPR), Y. Kasahara (Kanazawa U.),

N. Sato, and A. Kadokura (NIPR)

Theoretical calculation of VLF whistler mode wave propagation based on the satellite-ground observation results

P10
Abe, Manami, S. Taguchi, R. Nishizawa, K. Hosokawa (UEC), M. R. Collier, and T. E. Moore (NASA/GSFC)
Characteristics of the cusp injection region for northward IMF

P11

Tokunaga, Terumasa, A. Yoshikawa, T. Uozumi, K. Yumoto (Kyushu U.), and MAGDAS Group
Quantitative evaluations of substorm-associated Pi 2 magnetic pulsations observed at dayside equatorial
latitudes by means of ICA

P12
Nagatsuma, Tsutomu (NICT) and Y. Miyoshi (STEL, Nagoya U.)
Alfven Mach number dependence for saturation of the polar cap potential

P13
Miyake, Wataru* and H. Jin (NICT; *also Tokai U.)
Space weather monitoring wth TEC maps

P14
Nakata, Hiroyuki (Chiba U.) and Takashi Tanaka (Kyushu U.)
Three-Dimensional Distribution of the lonospheric Electric Potentials Determined by a Global MHD Simulation

P15

Takasaki, Satoko (ROIS), A. Kadokura, N. Sato (NIPR), S. Fujita (Meteorological College), T. Tanaka (Kyushu U.),
Y. Ebihara (Nagoya U.), T. Murata, and D. Matsuoka (Ehime U.)

Temporal trace of geomagnetic conjugate point by a global MHD simulation

P16

Miyake, Taketoshi (Toyama Prefectural U.), M. Okada (NIPR), H. Usui (RISH, Kyoto U.), T. Murata (Ehime U.),
and Y. Omura (RISH, Kyoto U.)

Time evolution of three-dimensional spatial structure of beam instabilities

P17

Makita, Kazuo, M. Hoshino (Takushoku U.), M. Nishino, Y. Kato (STEL, Nagoya U.), Y. Tanaka (NIPR), and
T. Ookawa (Geomagnetic Obs.)

Riometer observation at Brazilian Geomagnetic Anomaly and its related region

P18

Toyonaga. Masami (Grad. Univ. Adv. Studies), H. Yamagishi (NIPR), and Y. Tanaka (ROIS)

Changes of spectral index of absorption observed by two-frequency imaging riometers at the time of solar proton
event

P19

Miyaoka, Hiroshi, Y. Ogawa (NIPR), and S. Nozawa (STEL, Nagoya U.)

EISCAT radar observation of positive storm effect and ion upflow in the pre-midnight polar ionosphere associated
with the superstorm on 20 November 2003 (2)

P20

Mivaoka, Hiroshi (NIPR), Y. Fujimoto (Fuji Riken), Y. Minamoto (Kakioka Geomagnetic Observatory/JMA), and A.
Kadokura (NIPR)

Dynamical feature of auroral streamers observed by ground-based and DMSP satellite data at Syowa Station,
Antarctica

P21
Sugita, Rie, K. Hosokawa (UEC), A. Kadokura, N. Sato (NIPR), S. E. Milan, M. Lester (U. Leicester), G. Bjornsson,
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and T. Saemundsson (U. Iceland)
High time resolution measurements of auroral breakup with all-sky TV camera and SuperDARN over Iceland

P22

Tanaka, Yoshimasa (ROIS), T. Asc (NIPR), B. Gustavsson (U. Tromso), K. Tanabe (Waseda U.), A. Kadokura,
and Y. Ogawa (NIPR)

Comparison of reconstruction algorithm for the Generalized Computed Aurora Tomography

P23

Ito, Yuki (U. Tokyo), K. Asamura (ISAS/JAXA), T. Sakanoi (Tohoku U.), Y. Ebihara (Nagoya U.), A. Yamazaki
(ISAS/JAXA), M. Hirahara (U. Tokyo), Y. Obuch (Genesia), and M. Fujimoto (ISAS/JAXA)

Auroral fine-scale structures observed by REIMEI satellite

P24

Nishiyama, Takanori, T. Sakanoi (PPARC, Tohoku U.), Y. Ebihara (Nagoua U., IAR), K. Asamura, A. Yamazaki
(ISAS/JAXA), S. Okano (PPARC, Tohoku U.), and M. Hirahara (U. Tokyo)

Search for the source regions of precipitating electrons which generate pulsating aurora based on REIMEI
observations

P25
Motoba, Tetsuo, A. Kadokura (NIPR), Y. Ebihara (Nagoya U.), and N. Sato (NIPR)
Antarctic optical observations of dayside aurora during a geomagnetic sudden commencement

P26
Yoshida, Akio (Grad. Univ. Adv. Studies)
Diurnal, Seasonal and year to year variations in geomagnetic activity at Syowa Station, Hermanus and Kakioka

P27
Yoshida, Akio (Grad. Univ. Adv. Studies)
Geomagnetic activity in 2007 indicates rather small amplitude for the next sunspot cycle 24

P28
Kimura, Satoshi, T. Sakanoi (Tohoku U.), M. Taguchi (Rikkyo U.), and S. Okano (Tohoku U.)
The actual status of high-speed imaging observation plan for flickering aurora

P29

Yamagishi. Hisao, M. Tsutsumi (NIPR), Y. Tanaka, K. Nishimura (TRIC, ROIS), S. Fujii (U. Ryukyus), K. Makita
(Takushoku U.), and M. Toyonaga (Grad. Univ. Adv. Studies)

Development of a multi-frequency digital imaging riometer

P30

Yamagishi. Hisao, M. Okada (NIPR), and S. Takasaki (TRIC, ROIS)

Improvement of the electromagnetic wave observation platform in West Ongul (3) — Power supply from natural
energy and data transfer —

P31
Nishimura, Koji (NIPR/ROIS) and Toru Sato (Kyoto U.)

High-resolution 3-dimensional imaging of the atmosphere with multiple-frequency and multiple-subarray MST
radar

P32

Tsutsumi, Masaki (NIPR), K. Sato (U. Tokyo), T. Sato, A. Saito (Kyoto U.), Y. Tomikawa, K. Nishimura,
T. Yamanouchi, H. Yamagishi, T. Aso, M. Ejiri, and N. Sato (NIPR)

Lower-thermosphere research radar observations over Syowa station

P33

Murata, Chihiro, T. Ichikawa, R. Lundock, Y. Taniguchi, H. Okita (Tohoku U.), I. Ishikawa (IK-tech), and K. Inaoka
(X-tron)
A 40cm Infra-Red Telescope in Antarctica
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[2. Magnetosphere | ]

14.00 - 15:45
Chair: Fujita, Shigeru (Meteorological College)

14:00 2-1

Oyama, Shin-ichiro, T. T. Tsuda (STEL, Nagoya U.), K. Asamura (ISAS/JAXA), M. Hirahara (U. Tokyo),

A. Yamazaki (ISAS/JAXA), T. Sakanoi, Y. Kasaba (Tohoku U.), R. Fujii, and S. Nozawa (STEL, Nagoya U.)
A study of the fine structure in the arc-associated current system using data from the IS radar and REIMEI
satellite

14:15 2-2
Yamazaki, Yosuke, K. Yumoto, A. Yoshikawa (Kyushu U.), S. Watari (NICT), and H. Utada (ERI, U. Tokyo)
SFE*s Observed at Dip-equator CPMN Stations

14:30 2-3

Shinbori, Atsuki, T. Kikuchi (STEL, Nagoya U.), T. Ono, M. lizima, A. Kumamoto, Y. Nishimura (Tohoku U.), and
A. Matsuoka (JAXA/ISAS)

SC Related Electric and Magnetic Field Phenomena in the Inner Magnetosphere Observed by the Akebono
Satellite

14:45 2-4

Ikeda, Akihiro, K. Yumoto, T. Uozumi, M. Shinohara (Kyushu U.), K. Nozaki (NICT), A. Yoshikawa (Kyushu U.),
and K. Shiockawa (STEL, Nagoya U.)

FM-CW Radar Observations of Pi 2 lonospheric Electric Fields at Low Latitude

15:00 2-5
Fujimoto, Akiko, H. Eto, M. Shinohara, K. Yumoto (Kyushu U.), and MAGDAS/CPMN Group
The low-latitude Pc5 index for estimating the solar wind velocity

15:15 2-6

Sakurai, Tohru (Tokai U.), T. Kikuchi (STEL, Nagoya U.), K. Hashimoto (Kibi International U.), Y. Tonegawa,

Y. Kajikawa, and K. Sakata (Tokai U.)

Solar wind driven periodic radar echoes and Pc5 oscillations during the magnetic storm on 14 December 2006

15:30 2-7

N. Maeda (Kyushu U.), S. Takasaki (TRIC, ROIS/NIPR), Kawano, Hideaki (Kyushu U.), S. Ohtani (JHU/APL),

P. M. E. Décréau, J. G. Trotignon (Laboratoire de Physique et Chimie de I'Environnement, Centre National de la
Recherche Scientifique, Orléans, France), S. |. Solovyey, D. G. Baishev (Yu.G.Shafer Institute of Cosmophysical
Research and Aeronomy, Yakutsk, Russia), and K. Yumoto (Kyushu U.)

CPMN - Cluster conjugate observations of the magnetospheric plasma density

HBE Teabreak 15:45-16:00 HHE

[3. Magnetosphere Il ]

16:00 - 17:45
Chair: Nose, Masahito (Kyoto U.)

16:00 31

Kikuchi, Takashi, A. Shinbori, Y. Tsuji (STEL, Nagoya U.), K. K. Hashimoto (Kibi International U.), S. Watari
(NICT), T. Araki (Kyoto U.), and M. A. Abdu (INPE, Brazil)

Instantaneous propagation of the preliminary impulse of geomagnetic sudden commencement to the
geomagnetic equator both on the day- and night-side

16:15 3-2
Hashimoto, Kumiko K. (Kibi International U.), T. Kikuchi (STEL, Nagoya U.), S. Watari (NICT), and M. A. Abdu
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(INPE, Brazil)
Overshielding at sub auroral -equatorial latitudes at onset of substorm

16:30 3-3
Sakaguchi, Kaori, K. Shiokawa, A. leda, A. Nakajima, R. Nomura (STEL, Nagoya U.), M. Greffen, and
E. Donovan (U. Calgary, Canada)

Microstructures of initial brightenings at substorm onsets observed by 30-Hz all-sky TV cameras during the
THEMIS-ground campaign

16:45 3-4

Taguchi, Satoshi, S. Suzuki, K. Hosokawa, M. Morimoto (UEC), Y. Ogawa, A. S. Yukimatu, N. Sato (NIPR),
M. R. Collier, and T. E. Moore (NASA/GSFC, USA)

Zonal flow jet in the cusp: Simultaneous observations from spacecraft, radars, and ground magnetometer
network

17:00 3-5
Morioka, Akira (Tohoku U.), Y. Miyoshi (STEL, Nagoya U.), F. Tsuchiya, and H. Misawa (Tohoku U.)
Substorm onset as derived from AKR breakup

17:15 3-6
Kataoka, Ryuho (RIKEN), Y. Miyoshi (STEL, Nagoya U.), and K. Hayashi (Stanford U.)
Numerical space weather forecast of the solar wind and radiation belts

17:30 3-7

Nosé, Masahito, T. lyemori, M. Takeda, H. Toh (Kyoto U.), M. Kunitake, S. Watari (NICT), and AE ground
observatory network

Present status and future perspective of AE index derivation

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

Tuesday, August 5th  9:00 - 17:50

[4. Mesosphere, thermosphere and ionosphere II, Future Plan | ]

09:00 - 10:45
Chair: Fujiwara, Hitoshi (Tohoku U.)

9:00 4-1
Miyoshi, Yasunobu (Kyushu U.) and H. Fujiwara (Tohoku U.)
Atmospehric waves after the sunset in the thermosphere and its relation with atmospheric tides

9:15 4-2

Oyama, Shin-ichiro, T. T. Tsuda, Y. Iwata, S. Nozawa, R. Fujii (STEL, Nagoya U.), and Y. Ogawa (NIPR)
Methodology of the ionospheric-conductivity estimation using data taken with the EISCAT radar and the
multi-wavelength photometer

9:30 4-3

Oyama, Shin-ichiro, J. Kurihara, T. T. Tsuda (STEL, Nagoya U.), S. Maeda (Kyoto Women's U.), S. Nozawa, and
R. Fujii (STEL, Nagoya U.)

High-frequency oscillations of the vertical ion speed measured with the EISCAT radar in the polar lower ionosphere

9:45 4-4
Nozawa, Satonori, S. Oyama, R. Fujii (STEL, Nagoya U.), and Y. Ogawa (NIPR)
Research on the wind dynamics in the polar MLT region by using radars
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10:00 4-5

Kurihara, Junichi, S. Oyama, S. Nozawa, R. Fujii (STEL, Nagoya U.), Y. Ogawa (NIPR), N. lwagami (U. Tokyo),
and T. Abe (ISAS/JAXA)

DELTA-2 campaign: Coordinated observations of the dynamics and energetics in the polar lower thermosphere

10:15 4-6
Kawahara, Takuya D. (Shinshu U.), N. Saito, S. Wada (RIKEN), S. Nozawa, and R. Fujii (STEL, Nagoya U.)
Development and current status of the new Na temiperature lidar deployed in Tromso

10:30 4-7

Maezawa, Hiroyuki, A. Mizuno, T. Nagahama, N. Moribe, Y. Mizuno, N. Mizuno, T. Onishi, Y. Fukui (Nagoya U.),
S. Yamamoto, S. Shiba (U. Tokyo), N. Nakai, M. Seta, T. Yamakura (Tsukuba U.), and Y. Kasai (NICT)
Observations of Earth's and Planetary Atmospheres by Utilizing Millimeter -Submillimeter Wavelength/Terahertz
Frequency Band Telescopes

EE Teabreak 10:45-11:00 HIE

[5. Auroral dynamics)
11:00 - 12:30
Chair: Tanaka, Yoshimasa (NIPR)

11:00 5-1

Iwata, Yosuke, S. Nozawa, S. Oyama, R. Fujii, T. T. Tsuda (STEL, Nagoya U.), and Y. Ogawa (NIPR)

Study of the Proton Aurora in the Magnetosphere-lonosphere coupling region by using optical instruments and
the EISCAT UHF radar

11:15 5-2
Kadokura, Akira (NIPR), Y. Haraguchi, H. Hojima, H. Yamamoto (Rikkyo U.), and M. Hirahara (U. Tokyo)
Ground-satellite simultaneous observation of pulsating aurora

11:30 5-3

Hirahara, Masafumi (U. Tokyo), T. Sakanoi (Tohoku U.), Y. Ogawa (NIPR), K. Asamura, A. Yamazaki (JAXA),

K. Seki (STEL, Nagoya U.), and Y. Ebihara (Nagoya U.)

Energy-pitch angle properties of electrons and ions and their relationship with auroral emissions: Reimei
observations

11:45 5-4

Saka, Osuke (Office Geophysik) and K. Hayashi (U. Tokyo)

Excitation of Kelvin-Helmholtz instabilities with two propagation directions during auroral breakup and their role in
poleward expansion of aurora

12:00 5-5

Nakagawa. Michio (Osaka Sangyo U.), M. Uchida (Osaka Shinnai), M. Ejiri (NIPR), Y. Ebihara (Nagoya U.),

T. Ono (Osaka Sangyo U.), A. Kadokura (NIPR), M. Kagotani (Osaka Sangyo U.), Y. Saito (ISAS), N. Sato
(NIPR), H. Suzuki (Rikkyo U.), M. Tsunawaki, Y. Tomobuchi (Osaka Sangyo U.), T. Nakamura (Nagoya U.),

Y. Nakamura (Osaka Sangyo U.), M. Namiki (ISAS), K. Hirata, M. Fukuda (Osaka Sangyo U.), Y. Matsuzaka
(ISAS), H. Murakami (Rikkyo U.), M. Yamauchi (Miyazaki U.), T. Yamagami (ISAS), H. Yamagishi (NIPR), and

M. Yamamoto (Miyazaki U.)

Feature of Hard X-ray of auroral origin with PPB#8 and #10

12:15 5-6

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

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

HE Lunch 12:30-13:30 EHN
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[6. Magnetosphere lil, Future plan Il (English only)]

13:30 - 15:05
Chair: Sato, Natsuo (NIPR)

13:30 6-1

Kirsti Kauristie (FMI, Finland), A. Weatherwax (Siena College, USA), and R. Harrison (Rutherford Appleton
Laboratory, UK)

Heliosphere impact on geospace: Solar-terrestrial and aeronomy research during the fourth Polar Year campaign

14:00 6-2
Yumoto, Kiyohumi, T. Uozumi, S. Abe, A. Ikeda, M. Ito (Kyushu U.), and MAGDAS Group
MAGDAS Project and Its Preliminary Results

14:20 6-3

T. Ono, Y. Kasaba, A. Kumamoto (Tohoku U.), Y. Miyoshi, K. Seki, K. Shiokawa (STEL, Nagoya U.),

Hirahara, Masafumi (U. Tokyo), K. Takashima, K. Asamura, A. Matsuoka (JAXA/ISAS), and ERG working group
The ERG Project: Japanese geospace exploration to elucidate the dynamics of the inner magnetosphere during
the next solar maximum period

14:35 6-4
Watanabe, Takashi (STEL, Nagoya U.)
New Data-Center System of ICSU (World Data Services?)

14:50 6-5
Lundock Ramsey Guy and T. Ishikawa (Tohoku U.)
Observations of solar system planets with Antarctic Infra-Red Camera (AIR-C)

BB Teabreak 15:05-15:20 HHE

[7. Mesosphere, thermosphere and ionosphere lll, Future plan Il (English only)]

15:20- 17:45
Chair: Tsutsumi, Masaki (NIPR)

15:20 7-1

D. J. Murphy (Ice, Ocean Atmosphere and Climate, Australian Antarctic Division, Australia), T. Aso (NIPR), D. C.
Fritts (CoRA/NorthWest Research Associates, USA), R. A. Hibbins (BAS, UK), A. J. McDonald (U. Canterbury,
New Zealand), E. Merzlyakov, Yu. |. Portnyagin (IEM, Russia), D. M. Riggin (CoRA/NorthWest Research
Associates, USA), M. Tsutsumi (NIPR), and R. A. Vincent (U. Adelaide, Australia)

Radar studies of the large-scale dynamics of the mesosphere and lower thermosphere above Antarctica

15:50 7-2

Sato, Kaoru (U. Tokyo), M. Tsutsumi (NIPR), T. Sato, A. Saito (Kyoto U.), Y. Tomikawa (NIPR), K. Nishimura
(TRIC, ROIS), H. Yamagishi, T. Yamanouchi, T. Aso, and M. Ejiri (NIPR)

Program of the Antarctic Syowa MST/IS Radar

16:10 7-3

Abo, Makoto (Tokyo Metropolitan U.), M. Tsutsumi, Y. Tomikawa (NIPR), K. Sato (U. Tokyo), T. Nakamura
(RISH, Kyoto U.), and T. D. Kawahara (Shinshu U.)

Development of remote controlled lidar system for observations of daytime middle-atmosphere temperature over
Syowa station .

16:30 7-4

Mizuno, Akira, T. Nagahama, H. Maezawa, T. Kuwahara (STEL, Nagoya U.), Y. Fukui, N. Mizuno (Nagoya U.),
A. Morihira (ULVAC), M. Taguchi, M. Tsutsumi, H. Yamagishi, N. Sato, and Space and Upper Atmospheric
Science Group (NIPR)
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Millimeter-wave observations of the stratospheric and mesospheric chemical composition change over Syowa
station

16:50 7-5

Nakamura, Takuji (RISH, Kyoto U.), M. Abo, Y. Shibata (Tokyo Metropolitan U.), T. D. Kawahara (Shinshu U.),

T. Kitahara (Toba National College of Maritime Technology), K. Sakanoi (Komazawa U.), K. Sato (U. Tokyo),

M. K. Ejiri (RISH, Kyoto U.), M. Tsutsumi, and Y. Tomikawa (NIPR)

An observation plan of dynamics and constituents in the polar middle and upper atmosphere with a multi-functional
resonance lidar system

17:05 7-6
Xiao Zuo (Peking U.)
Conjugate study of polar upper atmosphere and KuaFu projec

17:25 7-7

Liu Ruiyuan, Xu Zhonghua, Liu Shunlin, Zhang Beichen, and Hu Honggiao (Polar Research Institute of China)
Variations of the lonospheric F2-layer at Zhongshan Station, Antarctica

[Closing]
17:45 - 17:50

Closing remarks Sato, Natsuo (NIPR)
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1-1
BRI EMIZH +H OH KENLE A D W HIFE R

Initial results of OH airglow observation at Syowa Station in Antarctica
°HO E GIHARFEZH).HAFE (EZBHBIZAT)

“Makoto Taguchi (Rikkyo University) and Hidehiko Suzuki (National Institute of Polar Research)

Measurements of OH rotational temperature derived from a vibration-rotation spectrum of OH airglow
have been widely used as a conventional and reliable method of temperature measurement in the
mesopause region. However, it has been regarded that this method is not valid in the polar regions,
because auroral emissions contaminate OH airglow spectra. There are only few examples of OH
rotational temperatures derived in the Antarctica using spatially or temporally selected spectra free from
auroral emissions.

OH rotational temperature measurements have been introduced at Syowa Station in Antarctica in order
to study the dynamics in the polar mesopause region and its relation with auroral activities. Firstly as a
result of survey observations an OH (8-4) band was selected as the most suitable vibration-rotation band
for observation in the polar region. Then a new spectrograph has been developed consisting of a fast
optical system with an operating spectral region of OH (8-4) band (900~990 [nm]L a moderate spectral
resolution (A4 =0.27 [nm]) and a transmission grating. A back-illuminated CCD with an infrared
enhanced QE is used as an imaging device.

The instrument was installed in the Optical Building at Syowa Station in February, 2008. The
field-of-view (4.5° x0.007°) is fixed at the local magnetic zenith. Nominal exposure time is | minute.
The instrument has been operated automatically without any trouble as expected. Initial results of OH
airglow spectra and rotation temperatures along with auroral activities will be presented.
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Tidal wave analysis based on the MF radar data

at Syowa Station

°Y. Tomikawa and M. Tsutsumi (National Institute of Polar Research)

A Medium-Frequency (MF) radar, which measures horizontal wind velocities at a height region of
70-95 km, has been continuously operated at Syowa Station (69°S, 39.6°E) since its beginning in
March 1999, except for a long gap in October-November 2005. In this study, diurnal and
semidiurnal components extracted in the Syowa MF radar data using the Lomb-Scargle
periodogram were analyzed. Our analysis showed that the semidiurnal tide was dominant
throughout the year unlike the diurnal tide observed only in austral summer. In addition, the
semidiurnal tide varies with a time scale shorter than one month. Characteristics of the diurnal

and semidiurnal tides will be discussed in detail at the symposium.

FARIBF0E I (69°S, 39.6°E) Tl @E 70~95km DKERMEZRIET D MF L—F—%&, 1999
F 3 ALVIRECEDIET, 2005 & 10 AN'S 11 BICH T TORIBOXREAIZIF TIFIEEHHIC
ERLUTND, AARTE, 1999 FNH'5 2006 FXTOMBIBAEML MF L—45—F—-%IC
Lomb-Scargle JAICE DS AND VR ZBR U, 1 B, RUFBEROZIYI RS IC DN TR,
ZDHER. 1 BN RFEROEREICOHBIRICIEZS5NDDICK UTHBRY 3 FMZ®E U TEA
SNdE FEHHIDUBN 1 7 BMTREDHRHRAT -V TEETDICERENDD SIZ. YUK
IDALTIE, 1 B85, RUFBEIORIFRICDONTHBICHER T D,
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SuperDARN K (! EISCAT (= & 5 A LGhitd B S B A LRI & 0 BLRI(2)

of TRA #1. PEATHEETEIL, /DIFRMEL, SEHEEL, VERkEME!. Mike T. Rietveld?,
Darren M. Wright?, Tim K. Yeoman3, Terry R. Robinson3, Mark Lester?
VE SRR FFE AT AR, 2EISCATH S a, 39 L A & — K

SuperDARN and EISCAT observation of artificially induced FAIs (2)

A. Sessail Yukimatu!, K. Nishimural, Y. Ogawa!, M. Tsutsumi!, N. Sato!,
M. T. Rietveld?, D. M. Wright3, T. K. Yeoman3, T. R. Robinson®, and M. Lester3
IROIS/NIPR and SOKENDALI 2EISCAT Sci. Association, 3Univ. of Leicester, U. K.

Ionospheric field aligned irregularities (FAls) are targets from which SuperDARN HF radars receive
backscatter echoes, and their creation and decay processes have been investigated by many researchers long
years but not fully understood yet. To reveal the physical processes, FAls artificially induced by EISCAT
Tromso heater facility have been observed by CUTLASS Finland and Iceland East SuperDARN radars and
EISCAT Tromso UHF radar. Raw 1Q time series observation and analysis method (TMS method) [Yukimatu
and Tsutsumi, GRL, 2002] was applied to SuperDARN observation and 3 spectral components were 1dentified
and found that their temporal evolutions differ when the heater is turned on and off. Large echo amplitude
fluctuation and phase ‘leaps’ are also found, which suggest that a limited number of soliton-like FAls exist
within an observed range-bin and are created and decayed intermittently and long lived (~ or >> 10 sec) FAIs
also coexist in the same heated region. To investigate whether the speculation is valid, multi-frequency
frequency domain interferometer (FDI) method was firstly and successfully applied to SuperDARN observation.
To improve the temporal resolution of the FDI observation, single- and double-pulse FDI observation is also
made this time. The simultaneous EISCAT UHF radar observation detected the heated region in
2-dimensional space and also showed at least 2 examples of large amplitude fluctuation of echo power from the
heated region, suggesting ion acoustic wave activities. The observation results, including careful trial of
separation of physical information from FAls and fading effect, will be shown and the physical processes of
FAls will also be discussed.

SuperDARN %ijfli L — 4 —%, TEHEB AR ARG (FAD 26 O% HHELE 2525 L, B OIKK
FRRPHO EICEEE F o7 9 X< xtifi, s, EREEAEY & o 72 T EER ~ BEUE OB L T A e
R OBINETT>TE, LaL, L—F—HORELIATHS FAL 22\ THE, £OAEMRIEBIEBIEF
. REICHSICEBH X TvWLy, EISCAT Tk, Tromso (2 K&/ OEBEE MR (b —&7 K&
Bdh, ZThickv, ALMICEMEZ ML, FAI Z84ESHE 5 Z LR TE S5, FAI O4RIHWELEN O M
FEMNBK AN TN T X 1=, Fex 1. Tromso MZEAEERE |25 2 @R ¥ 125 T, CUTLASS Finland A U Iceland
East SuperDARN L —#%'—_ KU EISCAT Tromso UHF L — 4 —#%# T, ZOHRELEDOOH D,

SuperDARN L —#'—(x, fE¥, REMR~LF SV AKICLY . ZEESO A CHBBE¥ACE 42 KH 5
TLT. Ry 7 59—2AANY ML Z KD TE-, Yakimatu and Tsutsumi, GRL, 2002 Tld, &%l L, 4
Qo FNF—2bitkk L, ~ ATV REIZL 2BV PLUND L P EDIE 5D (cross range
noise) Zpr#E L1z LT, &L okt 2%E1ESOERRIMHT(TMS Fik) % vlfig & L. Hiii m sl o
WA Ko7, ZO8 Ly TMS Bl « f#4r FiEOBHEBB N ~oIEH & LT, @i afifieo AT FAT
B A 1T 1, o — B0 X 2 @R fRGE FATEIC L v, = o —3&ERIE 2%, 5 Hz FLEE o &
TRELEHLTWASZ &, (O THRYY BREBREORIR THRMIZRELTWDSZ &, £, FyT7T7—
A~ LR ACF ORI Mie0 Bl #1475 Z & T, FAIO Ry 7T —RRX7 bz, i ok
£ 10 R iEFERLL o EFEao, 3 iSO R DDA E - INEGUK Iz LT 5 Z EARE S, BE—
% —@ ON/OFF & IZ BRSO DIRMENRRAZD 2 LNy . FAI OARHRERFBREOVIEICEER Mm%
EhTaoEEZ -, £7- . EISCAT UHF L —# —DOFRI#ll-e— N2 X 2 sk o3 s s 4, 66 L,
5 B AR S 2 Yot THIBEICIR 2 DAL, — T o — R AEIRE O BN A B B X, A A L
DIEDRTR I NI,

15~45km FRIED@H O L > Do fiRieZ 10 LT 5 %o, ARG HFEDDBLM % SuperDARN (Z4)])
HDTHEATEZZELRAALN, BIZZORMOMBIEDM LD X, SBEIE, Y TNSVN AR T VSV AiEx
v - FDI @ i L=, Lo L, FAI OB 221%, #—74 » b (NI FAD Offiw & B a8 (fading)
DDREDHETE DDV AENICEETH S, SHEIL, ZO6 Ly DoREBNTFIEORIEEZ1T I & &b,
SuperDARN & Of EISCAT Bl 64/ 6 DRI DN T Dafkam 21T 2.
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SuperDARN Hokkaido Radar Observations of Nighttime Medium-Scale
Traveling Ionospheric Disturbances and E-Region Echoes
T. Ogawal, N. Nishitani', Y Otsuka', K. Shiokawa', and T. Tsugawa2

1) STE Lab., Nagoya Univ.

The midlatitude SuperDARN Hokkaido HF radar at Ri-
kubetsu in Hokkaido, Japan (43.5°N, 143.6°E; 36.5°N
geomagnetic) can cover a wide area to the northeast of
Hokkaido, and is very suitable for the studies of high-
and midlatitude ionospheric disturbances. In this paper,
we focus on radar echoes from nighttime medium-scale
traveling ionospheric disturbances (MSTIDs) in the F-
region and decameter-scale field-aligned irregularities
(FAls) in sporadic E (Es) layers appearing near the radar
site. To investigate the MSTID and Es-FAI characteris-
tics, HF radar data are compared with data from a
630-nm all-sky imager at Rikubetsu and GEONET (GPS
Earth Observation Network), consisting of about 1200
GPS receivers distributed in Japan, that provides an
ionospheric total electron content (TEC) map over Japan
every 30 s. Some features, including new ones, revealed
by the Hokkaido radar, GEONET and airglow observa-
tions are as follows:

1) Radar echoes from nighttime MSTIDs are mostly due
to F-region FAls and partly due to ground (sea) scatter.
2) These MSTIDs, maybe generated at high-latitudes,
propagate southwestward from Kamchatka at about 100

Rikubetsu

2) NICT

m/s and then are observed with the all-sky imager and
GEONET.

3) Some MSTIDs propagate from Kamchatka to the
southwest of Japan through Hokkaido over 5500 km or
more. Such a feature is consistent with previous obser-
vations over Japan using GEONET and all-sky imagers.

4) The radar can also observe nighttime and daytime
coherent echoes from Es-FAls also to the northeast of
Hokkaido.

5) In some cases the radar observes echoes simultane-
ously from MSTIDs in the F-region and Es-FAls.
MSTID-associated echoes at night can be closely related
to Es-FAI echoes, suggesting a strong electrical coupling
between the E- and F-region along the geomagnetic
field. The existence of such coupling has been recently
found over the central Japan by means of the 46.5-MHz
MU radar and all-sky imager at Shigaraki and GEONET.
6) Peculiar quasi-periodic (QP) echoes from nighttime
Es-FAls were first found by the MU radar. First exam-
ples of MSTID-associated QP echoes, very similar to the
MU QP echoes, from Es-FAls detected by the Hokkaido
radar are also shown.

Nighttime|

Schematic 1illustration to explain nighttime radar observations. Southwest-
ward-propagating MSTIDs cause echoes due to F-region FAls and ground scatter
(sea scatter) echoes. MSTID echoes are often accompanied by Es-FAI echoes that
are closely connected with MSTID structure through the geomagnetic field (Bo).
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Variations in the ionosphere during the aurora substorm as observed by an ionosonde

Joji Watanabe (Graduate School Tokyo Metropolitan University),

Mamoru Ishii (National Institute of Information and Communications Technology),

Yoshihisa Matsuda (Tokyo Gakugei University)

Abstract: In order to better understand the influence that the precipitating particles gives the

ionosphere, we tried to verify the influence of the precipitating particles appeared on the lonosonde

observation data (lonogram) during the aurora substorm. For the analysis we used 72 aurora

substorm events based on the geomagnetic variation in one year period covered from 1st October,

1997. We normalized the time axis through 3 different phases, e.g., the growth phase, the expansion

phase, and the recovery phase. We arranged the simultaneous observed lonogram data

(fmin,ftEs,h'Es) with the normalization time axis and examined the features at each phase. As a result,

the mean value of fmin and ftEs increased, and the mean value of h 'Es descended from the growth

phase to the expansion phase. We concluded that there is a high possibility of an increase in the

amount of high energy precipitating particles from the growth phase to the expansion phase.

BTHFNEHRBICSEZAEEL LY KHE
Be 510, KRR TIE, A—O5H9TRb—
LEEDBTRFOERN, 41470 THA
TF—R(AF /TS L)IZEDESIZBNDEDM R
BEES A= 1997 %10 A 1 BALD 1 ERZE
HEELT, A LEBELLICA—OTYT
AR—LDARUNE T2 HIBHL, BEAE, 18
FAH, EEAOE 71— X CHEEERELEL
1= BHLE=E AR ERIBBRRESN =144/
535 LEHY T —4(fmin, ftEs, h' Es)Z 4%
fLEn - cEEL, TAhEThDI7—X
TORHMERLZ. TORER, RERHENME
AT T, fmin & ftEs OFH{E (T EEML,
h'Es OFEHEFTRIAEEMN RN K
EDTENS, AF/TFLICHDZF—OTYT
AR—LEOEHMBLEEE, BREBICHTT
BIFXLF—HTFOBRTEOEKERBRLL:
ATEEE A K ELERERLT-.

72 events (1997,10,01 - 1998,09,30)
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Acceleration mechanism of high-speed neutral wind
in the polar lower thermosphere

“T. T. Tsuda', S. Nozawa', S. Oyama’, T. Motoba®, Y. Ogawa’, H. Shinagawa’,
N. Nishitani', K. Hosokawa®, N. Sato®, M. Lester’, R. Fujii’
'STEL, Nagoya Univ., °NIPR, °NICT, “The Univ. of Electro-Communications, *Univ. of Leicester

We analyzed data obtained on 16 June 2005 with the EISCAT Svalbard Radar (ESR) at Longyearbyen (78.2°
N, 16.0° E, 75.2° N invariant latitude) in order to advance our understanding regarding acceleration mechanisms
of the lower thermospheric high-speed neutral wind associated with the strong ionospheric convection. The
ACE satellite observed a southward turning in the interplanetary magnetic field (IMF) at 0843 UT. After that, the
Fregionion velocity and the neutral wind (at 118 km) observed with the ESR began to enhance in the westward
and northwestward direction, respectively. The neutral wind was remarkably accelerated within one hour and
became a high-speed neutral wind of ~500 m s at 1000 UT. We evaluated the ion-drag contribution to the
neutral-wind acceleration by using the ESR data. Our evaluation suggested that the major force to cause the
neutral-wind acceleration was not the ion drag but the horizontal pressure gradient force in association with the
Joule heating. We estimated the horizontal pressure gradient by combining the ESR and SuperDARN data, and

discussed its contribution to the neutral-wind acceleration.

AEEFERO TR LF—h S E AR T RO
BTHEINSD L E, FO—HRIEBEFERSKOERH TR/
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BEEET %, 5 12 Ya—/L#c kB KTnECE
R UIHRT, BFANNE 2 & EAHBRHI L. &
RBEUTHERDEREIE NS, DL, KBRTRILF
—0—Epik. BEPERZRET 2ERE R DI/ S, Fic
KBRS (REBZERES  IMF) P REEEn & Ecid. B
SEANOFALRILF—EINCHE-> TRERANOTRILF—
HeHIEZ. BRELT. PHSHOEE (—HIC 200 m s’
UT) &HBU TEROFERIEREND I EHEZ SN
%, PHEEDIETHREL (1S) L—¥ —I& BEUERIC 700-800
m s’ O TEREERIER (B 120-130 km) ZEBAILTWS,
DL SEEEPERDOIRERE S LT, B%R & BRIENR
DN =D LI UISELT 2T e, 1AV RSy IH
EZSNBIENZVD, TNEFSHNCT BITIE. FiHEE,
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Characteristics of the variation of the polar thermosphere found in GCM simulations

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

It is well-known that various disturbances are generated in the polar region of the upper
thermosphere. For example, European incoherent scatter (EISCAT) radar and Super Dual Auroral Radar
Network (SuperDARN) observations have revealed ionospheric/thermospheric variations, which would be
caused by the energy inputs from the magnetosphere. In addition to the geomagnetic activity, simulations
by a whole atmosphere general circulation model (GCM) show day-to-day and seasonal variations in the
upper thermosphere. In particular, various types of disturbances appear in the polar thermosphere. We
will describe characteristics of the variation of the polar upper thermosphere mainly caused by coupling

between the lower and upper atmospheres.

IR s B Bk Ze KEUESLOAAHEDITAFEOBINC K > TH G E > TnD, #ilZIE, EISCAT
K2 SuperDARN X\ o 7= L— & —BIICL, BRI b D= F X =R > Tt Sh Twa EEZ bh
L R ANEHERL A T = —4 D Z LI LT D, 610, BllC X » TREN T HIBEAHEELRF O
sz b, B - BUNA T — L OB A 2 SO RKRETD BTSRRIz SO THEISAHET S 2
& KRKIEERET MGCMIC L A8l 2 2 Lb—a VAR L TWA, BRHZ, Bk ToRGE L, LT
XA A28 bt TR Tl e WA LIRS O 2580 S 3 270 5 e ERMES BRI IR D B AR 2
ENRGCM &2 2 b—ya vhb TPIEND, AT, Ml Co NS KRETORHL, Fro, FTRX
QDb FENE AR L OREIBFRIC L 2 TE L TWA EE X LR AETNZ OV TR A FIETH S,
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SuperDARN observation of equatorward progression of

dayside merging flows during a geomagnetic storm

oN. Nishitani, T. Ogawa, T. Kikuchi, T. Hori (STEL, Nagoya U.),
S. Watari (NICT), and Hokkaido HF Radar Group

We study the poleward flows in the dayside region and their equatorward progression observed during a
large storm on December 14-15, 2006. The Dst index was as low as -147 nT when the Hokkaido radar
(geographic coordinates: 43.53° N, 143.61° E), as well as the King Salmon radar (geographic coordinates:
58.68° N, 156.65° W), was in the dayside region. By using the Hokkaido and King Salmon radar data, it
is possible to monitor the two-dimensional equatorward progression of the fast flows associated with the
dayside merging from about 70° to 60° between 23 to 24 UT on December 14. The radars observed
intense poleward flows up to 1000 m/s, and the flow region was up to 58° geomagnetic latitude. Detailed
analysis of the radar data during this storm will be presented.

2 3L H O SuperDARN L—4#—TH Y | RIRFIZHIHD TOREHRIE SuperDARN L —#'— T % Jbiffil
-BER| HF L — & — (i BlAE R 43.53°N, 143.61° E, )i, 2006 4 11 A OBBRMGLE, ZIENRRIZT —~
PRBLTETWS, ZOL—%—37 7 A% King Salmon L —#%—(58.68° N, 156.65° W, [@][X]) & f#lA A
bEaZlizky, N6V 74— T8 E TIRIAWEIRAZEGE L TOAA—FT5Z LN TE S,

AGEBTIE, 2006 4F 12 H 14-15 H OHUBESUR D B AARFIZBLIN & 4 7= B AN e i Gtk oD 51k K > #1301 6 SR A
SWVWTHET D, TORIZRENTVWS X 912, Hokkaido radar ¥ & U King Salmon L —# — X BRI Z{L
L THY(F ey b Tidnoon 28 |), EiF OB REE T IMF O W & LB E- T, BB YRR
PREGAE O B U 7o 7 1 @l D 8 A2 36 KON DIERREE R~ DIERZHI O 2 2 Z L BT & 7o, iR ik HIE
W ESUREEE C 58 BEE TR IERT 2 Z EBBAIENTEY ., ZhEHEETADLNRY TN T
LOTHhD, ZORRMNMAMOERBREZHO 225 Z L3, WKIE - GEEE > 27 L0 IMF ~0O 5% B
DIRAIZ L > TEDLDTHEHETH D, BHTIEZIDOA XY MEFTOFEMZIOWTHRETHTFETH S,
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Development of the thermosphere — ionosphere — magnetosphere coupled numerical
model

S. Fujita (Meteorological College), H. Shinagawa (NiCT), and T. Tanaka (Kyushu University)

The magnetosphere and the ionosphere are electromagnetically coupled.
Traditional global MHD simulations in which the ionosphere is assigned as the lower
boundary take this interaction into account. However, at the ionosphere altitudes,
significant amount of neutral atoms in the thermosphere play some role for behavior of
jonospheric plasmas. Thus the ionospheric electromagnetic behavior is affected by the
thermospheric neutral winds, which results in modification of the magnetospheric
dynamics.

In order to investigate the interaction between the neutral winds in the
thermosphere and the plasmas in the ionosphere-magnetosphere region, we need to
construct a coupled model of the thermosphere-ionosphere-magnetosphere system. The
interaction is invoked by the neutral wind-driven ionospheric current induced through drag
between ionospheric plasmas and the thermospheric neutral wind. In the numerical
model, first, FAC from the magnetosphere determines the ionospheric electric field in the
magnetosphere model. Second, the wind-driven ionospheric current is calculated in the
thermosphere-ionosphere model. Since the time step of the magnetosphere model is much
smaller than that of the thermosphere-ionosphere model, the wind-driven FAC from the
thermosphere-ionosphere model is referred to by the magnetosphere model only at the time
step that matches to the ionospheric time step.

The final goal of the present attempt is to install this coupled model into the space
weather realtime simulation conducted by NiCT. However, we have not yet completed the
final model. In the talk, we present a preliminary result from the newly developed coupled
simulation based on the artificial magnetospheric condition.
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Observations of the atmospheric electric field at Syowa station, Antarctica
MINAMOTO Yasuhiro

Kakioka Magnetic Observatory, Japan Meteorological Agency

At Syowa Station, located on East Ongul Island near the continent of Antarctica, an
electric field mill has been making observations of the atmospheric electric field by the Japan
Antarctica Research Expedition (JARE).

Comparing the atmospheric electric field with wind speed, in some case during
blizzards, negative values of the atmospheric electric field are observed.  However, to monitor
the global circuits, these time periods should be not used. Except for these time periods,
positive correlations have been obtained between atmospheric electric field and wind speed.

Frequency distributions show the atmospheric electric field data between 0[V/m] and
300[v/m] are 29% of all data from February 2007 to January 2008, 57% of all data from
February 2005 to January 2006.
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A study of the fine structure in the arc-associated current system using

data from the IS radar and REIMEI satellite

©S. Oyama', T. T. Tsuda', K. Asamura’, M. Hirahara’, A. Yamazaki’, T. Sakanoi', Y. Kasaba®, R. Fujii',
and S. Nozawa'
'STEL, Nagoya University, ISAS/JAXA, *University of Tokyo, “Tohoku University

An important aspect of the coupled magnetosphere-ionosphere system at high latitudes is to know the
arc-associated current system. While much is already known about the average characteristics of the system
in this field, the subject has not yet been adequately investigated, in particular, the horizontal fine structure.
We conducted simultaneous observations with the REIMEI satellite and the Sondrestrom
Incoherent-Scatter (IS) radar at Greenland in order to measure the ionospheric plasma velocity around the
auroral arc. A simultaneous observation on 3 October 2007 provided a good event, which showed an
auroral arc taken with the camera on the REIMEI satellite together with ion-velocity enhancements
measured with the IS radar around the arc. The paper will present the result on 3 October 2007 along with
other IS-radar results.
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SFE*s Observed at Dip-equator CPMN Stations
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Akimasa Yoshikawa, Shinich Watari and Hisashi Utada

1. Earth and Planetary Sci., Kyushu Univ.

2. Space Environ. Res. Center, Kyushu Univ.
3. NICT

4. ERI, Univ. of Tokyo

Many scientists have shown that variations in the geomagnetic field
during solar flares (geomagnetic Solar Flare Effects or SFEs) were similar
in direction and magnitude to the Sq vector [e.g. Mc Nish, 1937].
Therefore, SFEs observed in the equatorial region during daytime periods
are usually positive(negative) veriations in geomagnetic field H component
during normal(counter) electrojet conditions [Rastogi et al, 1999].

In this paper, we will show two interesting SFE events in which SFE
(H) at equatorial stations indicated negative variation around local noon.
We named these negative variations “ SFE*s ” to distinguish them from
the ordinary SFEs. The features of SFE*s and possble causes of them are

discussed from a view point of the ionosphere-magnetosphere coupling.
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SC Related Electric and Magnetic Field Phenomena in the Inner Magnetosphere
Observed by the Akebono Satellite

A. Shinbori', T. Kikuchi', T. Ono?, M. lizima®, A. Kumamoto, Y. Nishimura® and A. Matsuoka’
'Solar-Terrestrial Environment Laboratory, Nagoya University, Nagoya 464-8601, Japan
2Gec:)physical Institute, Tohoku University, Sendai 980-8578, Japan
JAXA/ISAS, Sagamihara, 229-8510, Japan

Electric and magnetic field variations in the inner magnetosphere associated with sudden commencements (SCs) have
been analyzed using the Akebono satellite observation data within a period from March 1989 to January 1996. For 153
SC events, electric field data show an abrupt change of intensity as well as direction within a few minutes in the inner
magnetosphere (L<5). The temporal variations showed a bipolar waveform with the amplitude range from 0.2 [mV/m] to
38 [mV/m]. The electric field signature is followed by a dumping oscillation with a period of Pc3-4 ranges. On the other
hand, the magnetic field variations for 33 SC events also show an abrupt increase by 0.2-65 [nT] within a few minutes,
which indicate a sudden compression of the magnetosphere due to an abrupt increase of solar wind dynamic pressure
associated with the solar wind shock or discontinuity. The initial excursion of the electric field during SCs tends to be
directed westward in the inner magnetosphere. The amplitude does not show a clear dependence on magnetic focal time
as has been observed at the geostationary orbit [Schmidt and Pedersen, 1987]. The amplitude of the electric field tends to
be proportional with the power of 0.65 to that of the magnetic field. The Poynting vector of the initial SC impulse is
directed toward the earth, which suggests that energy of magnetic disturbances associated with SCs propagates toward
the earth in the inner magnetosphere with the refraction due to the plasma density gradient proposed by Wilken et al.
[1982]. One of the most interesting results from the present study is that a DC offset of the Ey component of the electric
field appears after the initial electric field impulse associated with SCs. This signature indicates that a magnetospheric
convection electric field penetrates into the inner plasmasphere (L=2.5). The intensity of the Ey field gradually increases

by 0.5-2.0 [mV/m] about 1-2 minutes after the onset of the initial electric field impulse and persists about 10-30 minutes.
References
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FM-CW Radar Observations of Pi 2 lonospheric Electric Fields at Low Latitude

©lkeda A. (Graduate School of Sciences, Kyushu University), K. Yumoto (Space Environment Research
Center), T. Uozumi (Space Environment Research Center), M. Shinohara (Space Environment Research Center),
K. Nozaki (National Institute of Information and Communication Technology), A. Yoshikawa (Faculty of

Sciences, Kyushu University), and K. Shiokawa (Solar-Terrestrial Environment Laboratory, Nagoya University)

At the onset of magnetospheric substorms, impulsive hydromagnetic oscillations occur globally in the
magnetosphere with a period range from 40 to 150 seconds [e.g. Saito, 1968]. They are called Pi 2 magnetic
pulsations. Pi 2 has been studied with arrays of magnetometers on the ground and with in-situ observation by
satellites [e.g. Yumoto, 2001]. However characteristics of Pi 2 electric pulsations in the low-latitude ionosphere
have not been clearly identified yet. We have focused on'measuring the Pi 2 electric pulsations by an FM-CW
(Frequency Modulated Continuous Wave) radar and clarify their characteristics.

In order to detect the ionospheric electric fields, we built a FM-CW (HF) radar at Sasaguri (Magnetic
Latitude: 23.2 degree, Magnetic Longitude: 199.6 degree, LT=UT+9 hrs), Fukuoka, Japan in 2002, The radar
provides the Doppler shift of launched wave frequencies, which corresponds to the height variation of the
ionosphere, with a high-time resolution of 3 sec. When the eastward (westward) electric field penetrates into the
low-latitude ionosphere, it drifts upward (downward) through the £ x B drift. Thus, using the FM-CW radar we
can measure east-west electric fields (Ey) in the ionosphere [see Ikeda et al., 2008]. In this study, we also used
geomagnetic field data BH at Kujyu (KUJ; M. Lat. 23.6 degree, M. Lon. 203.2 degree, LT=UT+9 hrs), a part of
Circum-pan Pacific Magnetic Network (CPMN) stations [cf., Yumoto et al., 2001].

The first Pi 2 event was observed at KUJ and Sasaguri simultaneously at 13:32 UT (22:32 LT) on 6 November,
2003. Also positive bay was detected in the H-component (BH) at KUJ. The dominant frequencies of the electric
field Ey and magnetic field BH were identical. From a cross-correlation analysis between the BH at KUJ and Ey
at Sasaguri, we found that the correlation coefficient is 0.80 and phase delay is about -100 degree. Takahashi et
al. (JGR, 2001) showed the expected phase relation between magnetic field of cavity-mode Pi 2 and associated
electric field. Based on their result, we suggest the phase delay of -100 degree indicates that the first Pi 2 event
shows a radial mode structure of cavity-mode Pi 2.

The second Pi 2 event was observed at 14:15 UT (23:15 LT) on the same day 6 November, 2003. The
dominant frequency of Ey and BH were the same and phase delay is -148 or 39 degree. Since the phase delay is
almost -180 or 0 degree, this Pi 2 event can be described by wdB = +k X §E .

Further we analyzed 26 Pi 2 events that were recorded by a CPMN magnetometer at KUJ or Kagoshima
(KAG; Magnetic Latitude: 21.9 degree, Magnetic Longitude: 203.2 degree, LT=UT+9 hrs) and the FM-CW
radar simultaneously within a period from Nov. 2003 to Apr. 2004. The criteria of the analyzed Pi 2 events are
that Pi 2 magnetic amplitude range of the BH is more than | nT at KUJ or KAG. In 12 of all 26 Pi 2 events, the
dominant frequency of Ey and BH are identical. Moreover we examined the phase delay of 12 Pi 2 events, and
found that the only 3 events in midnight sector show the radial mode structure of cavity-mode Pi 2. Other 9
events show a propagating mode of Pi 2. The observed low-latitude Pi 2s are concluded not to be described as a

simple standing or propagating mode.
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The low-latitude PcS index for estimating the solar wind velocity

OFujimoto Akiko (Graduate School of Science, Kyushu University).
Hironori Eto (Graduate School of Science, Kyushu University),
Manabu inohara (Space Environment Research Center, Kyushu University),
Kiyohumi Yumoto (Space Environment Research Center, Kyushu University)
and
MAGDAS/CPMN Group

We develop the low-latitude Pc5 index for estimating the solar wind velocity, and provide it on
following the web site, http://www.serc.kyushu-u.ac.jp/pc5/index_e.html.  Pc5 pulsations in
frequency band between 1.67 and 6.67 mHz are also observed at mid and low latitudes (Ziesolleck
and Chamalaun, 1993) and equatorial latitudes (Saito, 1969; Reddy et al.. 1994) as well as high
latitudes. We use the hourly mean amplitude of low-latitude Pc 5 observed at one station as a local

low-latitude Pc 5 index. At low latitude, we can find several nT Pc5 activity throughout the day.

Our recent study shows that a comparison between solar wind velocities (Vsw) estimated by Pc5
index and taken from ACE satellite during 1998 — 2005. The estimated solar wind velocity by the
low-latitude PcS index is good agreement with the solar wind velocity observed by the ACE satellite

(http://www srl.caltech.edu/ACE).

We also found that the local time dependence of low-latitude PcS5 exists, by investigating for the
relationship of Pc5S H-component amplitudes at two ground stations (SMA, G.M. Lat = = -19.27 and
KAG G.M. Lat. = 24.37). The Pc5 amplitude is enhanced at noon. Therefore the standard
deviation of the Vsw versus the Pc5 amplitude taken from noonside station is the smallest.  This
result indicates that the noonside low-latitude Pc5 index is more useful than any other local time for

estimating the solar wind velocity.
In order to minimalize the effect of local time dependence for monitoring the solar wind velocity

with high accuracy, we will establish the global Pc5 index taken from the mean value of local Pc5

indices at 4 low-latitude MAGDAS stations.
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Solar wind driven periodic radar echoes and Pc5 oscillations
during the magnetic storm on 14 December 2006

T. Sakurai?, T. Kikuchi?, K. Hashimoto®, Y. Tonegawa?, Y. Kajikawa!’ and K. Sakata®
1) Tokai University, 2) STEL Nagoya University, 3) Kibi International University

Abstract

We have examined causal relationships between solar wind density variations and periodic
radar echoes and associated geomagnetic ULF waves observed on the ground, and in the
magnetosphere. The radar echoes were observed at King Salmon (KSM) during a period of the
magnetic storm recovery phase on 14 December 2006. The storm began at 14:14 UT on 14
December 2006, which was caused by a high speed solar wind shock (900 km/s) , accompanied
a magnetic sheath turbulence of high frequency interplanetary magnetic field (IMF). The
magnetic sheath turbulence brought a large Dst disturbance in the magnetosphere, and
produced the main phase of the magnetic storm continuing for about 4-5 hours. The
succeding interplanetary condition accompanying large solar wind density fluctuations and
strong northward IMF Bz drastically changed the magnetic condition of the magnetosphere
and brought the recovery phase filled up with a high-frequency turbulence in the
magnetosphere. The period of radar echoes was about 3-4 m, which was similar to the solar
wind density variations. The radar echoes were observed in the geomagnetic latitudes from 63
to 67 CGM, and showed a westward propagation from the noon to the morning-side with a
speed of about 200 m/s. Pc 5 oscillations of the magnetic field were simultaneously observed
with almost same period of about 4 min on the ground over the large area from the high to low
latitudes extending to the magnetic equator and further from the day-side to the night-side on
the ground and in the magnetosphere. These observed facts imply that the oscillations
observed in the radar echoes and in the Pc¢ 5 ULF waves on the ground and in he
magnetosphere were directly driven by the solar wind density oscillations, suggesting a
strong coupling of the solar wind, the magnetosphere and the ionosphere even in a period of
the northward IMF condition.
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CPMN - Cluster conjugate observations of the magnetospheric plasma density
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By taking differences of simultaneously observed data from two ground
magnetometers, separated by ~100km, we can identify the frequency of the field line
resonance (FLR), or the field-line eigen-frequency, for the field line running through the
midpoint of the two magnetometer locations. From thus identified FLR frequency we
can estimate the equatorial plasma mass density along the same field line (p) by using
the T0OSs magnetospheric field model (Tsyganenko et al., 2005) and the equation of
Singer et al. [1981].

In this study we compare p estimated from magnetometer data at two stations in the
CPMN (Circum-pan Pacific Magnetometer Network) chain, Tixie (TIK, geographic
coordinates: 71.59° N, 128.78° E, L=6.05) and Chokurdakh (CHD, geographic
coordinates: 70.62° N, 147.89° E, L=5.61), with the plasma electron number density
(Ne) observed by the WHISPER (Waves of Hlgh frequency Sounder for Probing the
Electron density by Relaxation) instrument onboard the Cluster satellites. For the
interval of Jan. 1, 2001 - Dec. 31, 2005, we have identified 19 events in which the
Cluster spacecraft were located on the field line running through the midpoint of TIK
and CHD when they observed FLR, and compared the simultaneously observed p and
Ne. In 15 out of the 19 events the ratio of p to Ne falls into a realistic range. It is also

found that the contribution of heavy ions is large when the geomagnetic activity is high.
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Instantaneous propagation of the preliminary impulse of geomagnetic sudden commencement to
the geomagnetic equator both on the day- and night-side

O T.Kikuchi'?, A. Shinbori', Y. Tsuji', K. K. Hashimoto’, S. Watari®, T. Araki’, M. A. Abdu’

! Solar-Terrestrial Environment Laboratory, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi
464-8601, Japan
2 Kibi International University, Takahashi, Okayama 716-8508, Japan
* National Institute of Information and Communications Technology, Koganei, Tokyo 184-8795, Japan
! Kyoto University, Oiwake, Kitashirakawa, Sakyo-ku, Kyoto, Japan
. INPE, Sao Jose dos Campos, Brazil

The preliminary reverse impulse (PRI) of the geomagnetic sudden commencement (SC) appears
simultaneously at the dayside geomagnetic equator and afternoon high latitude within the temporal
resolution of 10 sec as found by Araki (1977). These latitude and local time features were explained by
means of the DP2-type ionospheric currents driven by the dusk-to-dawn electric field impressed from the
magnetosphere. Araki et al. (1985) further found that a positive impulse preceding the SC (PPI) appeared
at the nightside geomagnetic equator when the PRI was observed on the dayside, implying that the
dusk-to-dawn PRI electric field drove eastward currents at the nightside equator. In this paper, we
examined the simultaneity of the PRI and PPI at high latitude and equator with the GPS controlled high
time resolution data, to confirm more accurately the instantaneous transmission of the polar electric
field/currents to the equator. We found simultaneity within a few seconds of the onsets of the PRI and PPI
at the equator and of the PRI at afternoon high latitude. This finding leads to a scenario that
positive/negative electric potentials were transmitted to the equator instantaneously along the dusk/dawn
terminator, and drove ionospheric currents along the equator both on the day and nightside. Considering
that the fast mode waves in the ionosphere would need several 10s of second to propagate to the equator,
we conclude that the PRI electric field was transmitted by the TMO mode waves propagating at the speed
of light in the Earth-ionosphere waveguide (Kikuchi et al., 1978; Kikuchi and Araki, 1979).
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Overshielding at sub auroral — equatorial latitudes at onset of substorm

OK. K. Hashimoto (Kibi International University), T. Kikuchi(Nagoya University, STEL),
S. Watari (NICT), and M. A. Abdu (INPE, Brazil)

The dawn-to-dusk convection electric field propagates instantaneously from the polar ionosphere to the
equator, and causes the DP2 current system consisting of two-cell current vortices at high latitude and eastward
current amplified by the Cowling effect at the dayside geomagnetic equator. Reversed currents have often been
observed at subauroral-equatorial latitudes, when the convection electric field reduces its intensity because of
northward turning of the IMF. The reverse current has been explained by means of an overshielding electric field
due to the Region-2 field-aligned current (R2 FAC) that overwhelmed the convection electric field when the R1
FAC decreased its intensity. In this paper, we show a new type of overshielding that initiated at the
substorm expansion onset, accompanying an increase in the DP2 currents at auroral latitudes as
observed with the IMAGE and Greenland magnetometer arrays. With the SuperDARN convection map,
we confirmed that reversed current corresponded to an anti-sunward convection flow equatorward of the
sunward auroral flow., We further confirmed that the counter-electrojet was superimposed on the
equatorial eastward electrojet caused by the quiet-time dynamo. All these data infer that both the R1
and R2 FACs were intensified at the onset of the substorm, and that the electric field associated with the
R2 FACs overcame that of the R1 FACs at mid-equatorial latitudes. In addition to these features, the
overshielding had new features that its onset was a few minutes earlier than the onset of the positive bay in the
midnight. Considering that the R2 FAC is connected with the partial ring current, we suggest that a current circuit is
created between the inner magnetosphere and the subauroral — equatorial ionosphere a few minutes prior to

formation of the substorm current wedge.
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Abstract:

During the tail-aligned phase of the THEMIS satellites we have conducted a campaign
observation of aurora at Gillam (56.4N, 265.4E) and Fort Smith (60.0N, 248.1E), Canada.
The observations were carried out using two all-sky TV cameras (180 degree field of view
(FOV)) with a sampling rate of 30 Hz and two narrow FOV cameras (~50 degree FOV)
with a sampling rate of ~1 s.

In this presentation, we show microstructures of four characteristic brightening arcs
observed at auroral substorm onsets. Two of them were observed at ~2148 LT (~0448 UT)
and ~0130 LT (~0830 UT) on January 8 at Fort Smith. Although the onsets probably
started from out of FOV of cameras for these two events, azimuthal development edges of
initial brightenings were seen with characteristic structures. The former auroral expansion
occurred after several auroral arcs flowing periodically (period: ~15s) from east to west
with velocities of 20-40 km/s (increasing with time). The latter was characterized by a
peal-beading structure moving eastward with a velocity of ~800 m/s. The other two onsets
occurred just in the FOVs of the cameras at ~0041 LT (~0741 UT) on January 7 at Fort
Smith and at ~2155 LT (~0455 UT) on January 15 at Gillam. Both of initial brightenings
developed with velocities of more than 50 km/s in longitudinal direction. In detailed view,
the former event had arc-like brightening features, while the latter event had ray-like
structures. From these four microscale structures of initial brightenings at substorm onset,
we will discuss possible instabilities that triggered auroral expansion for each event.



Zonal flow jet in the cusp: Simultaneous observations from spacecraft,
radars, and ground magnetometer network
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When the magnitude of IMF By is large. a burst of cast/west flow is often observed in the
low-altitude cusp. This zonal flow jet typically lasts between 5 and 15 min, and tends to have a
pulsed nature. Because of its large speed the jet heats the ionosphere to a great extent.  The jet is
also an important factor for the formation of a polar patch. While the driver of the flow, i.e., the
By-controlled tension force on the newly reconnected field lines, is widely accepted, its pulsed
nature is still a controversy. In this study we present the characteristics of the zonal flow burst
from a case study based on simultaneous observations from the DMSP/IMAGE/Polar spacecraft,
the SuperDARN/EISCAT radars, and the ground magnetometer network. During this event
observations from the radars and ground magnetometer network show the occurrence of three flow
jets. IMF observations by the Polar spacecraft in the magnetosheath show a modest tilting of the
By-dominated IMF at the timing of each flow jet. Seemingly, this appears to indicate that the
pulsed nature can be ascribed to quasi-steady reconnection with the modest change of the sheath
magnetic field. For one of the flow jets, however, two DMSP satellites, which fly through
magnetic local noon roughly longitudinally along similar paths, show that the ion injection has
rather complicated signatures, as opposed to the expectation from quasi-steady reconnection.
Temporal enhancements of the ion injection, which are superimposed on quasi-steady ion injection,
occur in with the flow jet. Simultaneous observations of the high-altitude cusp from the low
energy neutral atom images on IMAGE support these temporal enhancements. We present the
detailed results of the analyses of the data from this hard-to-find simultaneous observation, and

discuss how the results can fit in one unified view of the zonal flow jet.
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The dynamical behavior of auroral kilometric radiation (AKR) is investigated in connection with
auroral particle acceleration at substorm onsets using high-time resolution wave spectrograms
provided by Polar/PWI electric field observations. AKR develops explosively at altitudes above a
preexisting low-altitude AKR source at substorm onsets. This "AKR breakup" suggests an abrupt
formation of a new field-aligned acceleration region above the preexisting acceleration region. The
formation of the new acceleration region is completed in a very short time (amplitude increases
10,000 times in 30 sec), suggesting the explosive development is confined to a localized region.
AKR breakups are usually preceded (1-3 minutes) by the appearance and/or gradual enhancement of
the low-altitude AKR. This means that the explosive formation of the high-altitude electric field
takes place in the course of the growing low-altitude acceleration. In this paper, we discuss the
relationship between the newly termed “AKR breakup” and traditional “substorm onset”.
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Numerical space weather forecast of the solar wind and radiation belts

Ryuho KATAOKA', Yoshizumi MIYOSHI, and Keiji HAYASHI

'Computational Astrophysics Laboratory, RIKEN
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Large-scale solar wind structures and the magnetohydrodynamics (MHD) parameters
at the Earth’s position are essentially important for driving the space weather
phenomena such as geomagnetic storms, geomagnetically induced currents, and
radiation belt enhancement. We report our recent progress on the space weather
modeling of the solar wind and radiation belts. The simulation code couples the
global MHD solar wind model and the Fokker-Planck type radiation belt model via
the time-varying solar wind MHD parameters at the Earth’s position to give a
quantitative estimate of the outer belt electron flux for a week in advance. The
probability forecast of the flux enhancement alert at geosynchronous orbit (GEQO)
also works at the same time using the information of stream interface and
interplanetary shock arrivals. We show the model performance via some examples,
including the extreme flux enhancement event at GEO associated with the solar wind
rarefaction due to a very fast coronal mass ejection.
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Present status and future perspective of AE index derivation
©°Nosé, M., T. lyemori, M. Takeda, H. Toh (Data Analysis Center for Geomagnetism and Space Magnetism,
Kyoto University), M. Kunitake, S. Watari (National Institute of Information and Communications
Technology), and AE ground observatory network

The AE index has been used to identify substorms or to estimate magnitude of ionospheric convection for
more than three decades. This index is derived from the horizontal component of the magnetic field
variations from 10 stations in auroral latitude (64°-70° geomagnetic latitude) and 2 stations in sub-auroral
latitude (61°-64° geomagnetic latitude). These stations are Abisko [operated by SGU, Sweden], Dixon
Island, Cape Chelyuskin, Tixie, Pebek [AARI, Russia], Barrow, College [USGS, USA], Yellowknife, Fort
Churchill, Sanikiluag (Poste-de-la-Baleine) [CGS, Canada], Narsarsuaq [DMI, Denmark], and Leirvogur
[U. Iceland, Iceland]. Most of the stations are operated rather well and keep sending data to Kyoto
University in quasi-real-time, which make it possible to provide the real-time AE index with science
community. However, Russian stations had problems in operation since 1995 because of lack of finance
and severe weather conditions. To solve the problems, we have been working in international partnership
project, RapidMAG (Russian auroral and polar ionospheric disturbance magnetometers), which follows
the PURAES (Project for Upgrading Russian AE Stations) project. These projects succeeded in resuming
observations in most of Russian stations.

One of the latest news on the AE stations is that Poste-de-la-Baleine was closed in November 2007 and
replaced with a new station, Sanikiluag. This station is located at ~1° higher in geomagnetic latitude than
Poste-de-la-Baleine, which data users may want to pay attention to. At present, the provisional AE index
is calculated by a few month delay, because it takes time to receive definitive data or visually check
artificial noises with baseline correction. The provisional AE index is available by digital data from our
WWW page.

In the talk, we will review the present status and future perspective of AE index derivation.
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Location of the 12 AE stations
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Atmospheric waves after the sunset in the thermosphere and its relation with atmospheric tides

Y. Miyoshi (Faculty of Sciences, Kyushu University),
H. Fujiwara (Faculty of Science, Tohoku University)

Wave structure after the sunset in the thermosphere was revealed by using the CHAMP satellite (Forbes et al.,
2008). In order to investigate excitation mechanism of wave structure after the subset (Terminator Wave, hereafter),
we performed a series of GCM (general circulation model) experiments. The result indicates that the TW in the
thermosphere is mainly generated by upward propagating tides. In particular, migrating tides with zonal wave-number
(s) > 4 which propagates upward from the stratosphere and mesosphere plays an important role in generating the TW.
We discuss dynamical coupling between the lower atmosphere and the upper atmosphere by upward propagation of

tides.
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Methodology of the ionospheric-conductivity estimation using data

taken with the EISCAT radar and the multi-wavelength photometer

©S. Oyama', T. T. Tsuda', Y. Iwata', S. Nozawa', R. Fujii', and Y. Ogawa’
'Solar-Terrestrial Environment Laboratory, Nagoya University
*National Institute of Polar Research

An important aspect of the coupled magnetosphere-ionosphere system at high latitudes is to know
horizontal two-dimensional distributions of the electron density or the conductance in the ionosphere. This
is because the energy deposition in the coupled magnetosphere-ionosphere system is characterized by the
fine structure, which tends to vary with time. Many researchers proposed methodology to estimate the
two-dimensional distribution by using optical data taken with various wavelengths. While these researching
activities allowed us to estimate the horizontal map of the ionospheric conductance with some confidence,
the methodology has not yet been in complete agreement with results from the incoherentscatter (IS) radar,
which can provide height-resolved ionospheric data with better quality but in a restricted area. One of
important issues to reduce the discrepancy is to develop more sophisticated method to be employed for
estimating the ionospheric parameter from optical data.

To improve the method, we believe that the best way is to conduct experiment with the IS radar and the
multi-wavelength photometer by fixing both line-of-sights along a magnetic field line. The experiment
provides data taken in the same volume and at a same time resolution. Since this method can reduce
uncertainty associated with spatiotemporal discrepancies in the monitored area with two instruments,
differences between results from the two instruments should be attributed to the method employed on
analyzing optical data.

In this paper we analyzed data sets obtained for simultaneous observations between the European
Incoherent Scatter (EISCAT) radar and the multi-wavelength photometer collocated at Tromse, Norway
(69.6 N, 19.2 E). The data sets were taken at 14 dark-nights with clear-sky. The presentation will address
dependencies of the emission intensity measured with the photometer on the height-integrated conductivity
or conductance from the EISCAT radar.
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High-frequency oscillations of the vertical ion speed measured with

the EISCAT radar in the polar lower ionosphere

08, Oyama', J. Kurihara', T. T. Tsuda', S. Maeda?, S. Nozawa', and R. Fujii|
'STEL, Nagoya University, *Kyoto Women’s University

Vertical component of the ion velocity measured with the European Incoherent Scatter (EISCAT)
Tromse UHF radar (69.6°N, 19.2°E) in the E region (from 95 to 130 km) has been found to be
characterized by notably large variances at oscillation periods of 2-8 minutes. Of particular interest is the
geomagnetic-activity dependence above 106 km, which shows larger variances during geomagnetically
disturbed condition than quiet. Below this height the variance looks insensitive. Height profile of the
variance shows abrupt increase with heights above 106 km then reaching a peak around 125 km, at which
the ion gyrofrequency is equal to the ion-neutral collision frequency. Theoretical prediction well reproduces
the height profile for relatively disturbed condition by assuming meridional electric-field oscillations in the
ion-momentum equation; but it is not the case below 106 km. The theoretical study suggests that the
electric-field oscillation is a possible mechanism to generate such large variances of the vertical ionrspeed in

the polar lower ionosphere. However, below 106 km other mechanisms need to do so.
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Research on the wind dynamics in the polar MLT region by using radars

S. Nozawa', S. Oyama', R. Fujii', Y. Ogawa®

In this paper, we report our latest results of the wind dynamics in the polar lower thermosphere and
mesosphere. Two topics will be presented. (1) Characteristics of the wind in the lower thermosphere
derived from long-run data obtained by the EISCAT UHF radar at Tromse (69.6°N) over 22 days from
September 7 to 29, 2005 will be presented together with those from the Tromsg MF radar. We found a
mode change of the semidiurnal tide in the lower thermosphere. (2) Initial results from the new meteor
radar in Bear Island will be presented. The Bear Island meteor radar begun to make continuous

measurements of the wind between 70 and 110 km on November 1, 2007. Up to now, we have collected

8-month of wind data.
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DELTA-2 campaign: Coordinated observations of the dynamics and energetics
in the polar lower thermosphere
©J. Kurihara, S. Oyama, S. Nozawa, R. Fujii (STEL, Nagoya Univ.),
Y. Ogawa (NIPR), N. lwagami (Univ. of Tokyo), T. Abe (ISAS/JAXA)

In order to investigate the dynamics and energetics in the polar lower thermosphere, coordinated
sounding rocket observation with ground-based Fabry-Perot Interferometers (FPIs) and the European Incoherent
Scatter (EISCAT) radar was successfully conducted during the Dynamics and Energetics of the Lower
Thermosphere in Aurora (DELTA) campaign on 13 December 2004. In the DELTA campaign, the vertical profile
of neutral temperature in the lower thermosphere was obtained by the sounding rocket experiment, the time
variations of neutral temperature and winds at the auroral emission altitudes were measured with two FPls, and
the vertical and temporal profiles of ionospheric parameters and neutral winds were observed by the EISCAT
radar. Although the upward vertical winds up to 40m/s were observed at an altitude of 120 km associated with the
strong Joule and particle heating event during the campaign, vertical profile and horizontal distribution of this
upwelling is unknown. For a better understanding of the spatial structure and source mechanism of such large
vertical wind events, neutral wind observation that measures vertical and horizontal profiles with high spatial
resolution is required.

Based on the results from the DELTA campaign in 2004, the DELTA-2 campaign is being planned for
January 2009. In the next campaign, the rocket will release Trimethyl Aluminum (TMA) along the trajectory and
high-resolution neutral winds are derived from the TMA trails by observing with ground-based cameras. The
neutral wind measurement will be made simultaneously with neutral temperature measurement by a rocket-borne
instrument. Many ground-based instruments such as the EISCAT radar, FPIs, and networks of all-sky cameras and

magnetometers will provide comprehensive information on the thermospheric response to auroral energy inputs.



Development and current status of the new Na temperature lidar deployed in Tromso

C:'Taku_\/al D. Kawahara (Shinshu University), Norihito Saito (RIKEN), Satoshi Wada (RIKEN),

Satonori Nozawa (STE lab. Nagoya University), Ryoichi Fujii (STE lab. Nagoya University)

A new all-solid state, high power, injection seeded, narrow-band sodium lidar is proposed for the purpose of the long-term
temperature observation in EISCAT radar site, Tromso (69.6N, 19.2E). It is based on two injection-seeded, L.D-pumped
Nd:YAG oscillators using sum frequency generation (SFG) technique to produce the laser at sodium D2 resonance line. The
lidar is an upgraded version of the one deployed at Syowa station, Antarctica, by Shinshu University group, which consists of
flush lTamp pumped Nd:YAG lasers. The Nd:YAG sodium laser is the only all solid-state laser to produce sodium resonance
line based on most stable and reliable laser technique. The advantage of the laser was proved because the lidar observation in
Antarctica had been carried out without any operational troubles for full observation years (3 years). Based on this technology,
we develop an LD-pumped Nd:YAG sodium lidar as a more robust and easily operational lidar for the long-term continuous
observation in Arctic region. This LD-pumped high power SFG laser was already developed and applied to a laser guide star
for Subaru telescope in Hawaii. In the seeder part, two techniques that established by Colorado State University (CSU) group
are used; one is absolute frequency monitoring technique using cw 589 nm light with a heated sodium cell, the other is acousto
optic frequency shifter. Thus the upgraded items of the laser includes: (1) producing higher pulse laser output, 4W (previously
0.2W), (2) high beam quality (M2 <1.3) which LD-pumping Nd:YAG have made, (3) precise frequency locking using sodium
cell Doppler free feature, (4) acousto-optic frequency shift technique. This proposed lidar, comprised of proven and robust all

solid-state technologies, is suitable for deployment to remote locations with harsh environments.
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Observations of Earth’ s and Planetary Atmospheres by Utilizing
Millimeter — Submillimeter Wavelength/Terahertz Frequency Band
Telescopes

Hiroyuki Maezawa, Akira Mizuno, Tomoo Nagahama, Nayuta Moribe, Yoji Mizuno, Norikazu Mizuno, Toshikazu
Onishi, Yasuo Fukui (Nagoya University), Satoshi Yamamoto, Shoichi Shiba (University of Tokyo),
Naomasa Nakai, Masumichi Seta, Tetsuya Yamakura (Tuskuba University) , Yasuko Kasai (NICT)

The group of Nagoya university have carried out the millimeter — submillimeter wave band observations of
earth’ s and planetary atmospheres by using NNTENII (Nagoya University) and ASTE (NAOJ) telescopes at
Atacama highland, Chile. The Dome Fuji in Antarctica is excellent site especially for terahertz (THz)
frequency band heterodyne observations because of the good atmospheric transparency. The group of
Tsukuba University is now planning to construct a THz band telescope for radio astronomy at the Dome Fuji.

Here we propose to perform the periodical and long—term monitoring of the earth’'s and planetary
atmospheres simultaneously by utilizing the THz band telescope, which will provide us important information
about the influence of solar activities on their atmospheric compositions as well as about the
photochemistry and the meridional dynamics unique to the polar region.
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Study of the Proton Aurora in the Magnetosphere-Ionosphere coupling region
by using optical instruments and the EISCAT UHF radar
Y. Iwata, S. Nozawa, S. Oyama, R. Fujii, T. T. Tsuda (STEL, Nagoya University), Y. Ogawa (NIPR)

In order to understand the Magnetosphere-lTonosphere coupled system in more detail, we analyzed
simultaneous observation data obtained on 20 October 2006 with the EISCAT UHF radar and
optical instruments located at the EISCAT Tromse site. Data obtained with the all-sky proton
imager, the four-wavelength photometer, the all-sky digital camera, the all-sky TV imager, the
wide-view TV imager were analyzed to find the proton-aurora event. An event on 20 October 2006
showed that the electron density decreased dramatically in the height range between 100 and 300
km. The ionospheric density is reduced by two processes: one is the increased recombination rate in
association with Joule heating, and two is the upward transport of electrons and perpendicular
transport of ions due to the Pedersen current, which closes the current circuit in the ionosphere. To
do so the amplitude of the electric field should increase in the downward field-aligned current region.
This result suggested a possible interaction between proton precipitation and the downward field

aligned current in association with the downward field-aligned electric field.
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Ground-satellite simultaneous observation of pulsating aurora

©Akira Kadokura (NIPR), Yuki Haraguchi, Hiroaki Hojima, Hiromasa Yamamoto (Rikkyo Univ.)

and Masafumi Hirahara (Univ. of Tokyo)

Energy characteristics of the precipitating electrons responsible for the pulsating aurora were
investigated by using the ground-based auroral observation at Syowa Station in 2003 and the data from
the low-altitude satellite such as DMSP. Following results were obtained from the six cases of the

simultaneous observation:

(1) Energy flux in the higher energy range above 3~14 keV clearly increases at the time of the
pulsation ON, in comparison with the OFF time.

(2) Variation of the total energy flux is positively correlated with that of the average energy, but
sometimes inversely correlated with that of the total number flux, which suggests that the increase and
decrease of the pulsating auroral emission intensity should be mainly caused by the increase and decrease
of the average energy of the precipitating electrons. This result is consistent with the result obtained by
the ground-based optical observation.

We will investigate the variations of the electric field and magnetic field around the pulsation aurora
by using the ion driftmeter and magnetometer data of the DMSP satellites, and we will also survey such
simultaneous observations with other satellites, e.g. FAST, Cluster, and Geotail.
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Fig.1. Energy spectrum of the differential energy flux of the precipitating electrons observed by the
DMSP satellite for six pulsating auroral cases in 2003: (a) 30 April, (b) 7 May, (¢) 2 June, (d) 27
July, (e) 28 July, (f) 25 August. Red and Blue curves in each panel correspond to the data during
pulsating aurora “ON” and “OFF” periods, respectively.
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Energy-pitch angle properties of electrons and ions and their relationship
with auroral emissions: Reimei observations

“Masafumi Hirahara (Univ. Tokyo), Takeshi Sakanoi (Tohoku Univ.),
Yasunobu Ogawa (NIPR), Kazushi Asamura (JAXA), Atsushi Yamazaki (JAXA),
Kanako Seki (Nagoya Univ.), Yusuke Ebihara (Nagoya Univ.)

The scientific purpose of the micro-satellite, Reimei, launched on August 23, 2005 into a
sun-synchronous orbit in a noon-midnight meridian with an altitude of about 640 km, is fine-scale
investigations for the auroral phenomena mainly by using three-channel monochromatic auroral imaging
camera and plasma energy analyzers with high time/spatial resolutions. Through the precise satellite
attitude control, the auroral camera with a projected imaging area of 70 km x 70 km at the 110-km
altitude can often capture the footprint of the satellite along the geomagnetic field line in order to perform
the simultaneous observations for both imaging of auroral emissions and particle measurements of
energy-pitch angle distribution functions. A number of the image-particle measurements have brought
new findings on the auroral emission and particle correlations. In particular, this presentation shows some
results in the Reimei observations for discussing the auroral phenomena from viewpoint of Energy-pitch
angle properties of electrons and ions and their relationship with auroral emissions.

Reimei has been revealing several types of correlations among auroral activities and particle dynamics.
Quite active auroral variations like rotating/flashing rays and streaming fireballs are very well
corresponding to the field-aligned electron beams accelerated by dispersive Alfven waves just above the
satellite. It is usual that both active auroras and "Alfvenic" electron accelerations occur poleward of the
inverted-V signatures or the auroral oval. In contrast to the reflected (upward) components in the
inverted-V electron signatures, number flux of secondary and lower-energy electrons with the ionospheric
origin due to the "Alfvenic" electron precipitations is much intense, indicating that the production rate of
the secondary electrons is higher by the "Alfvenic" electron components than in the inverted-V electrons.
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Excitation of Kelvin-Helmholtz instabilities with two propagation directions during auroral

breakup and their role in poleward expansion of aurora
O. Saka (Office Geophysik), K. Hayashi (Univ. Tokyo)

Poleward expansion of aurora is defined as formation and subsequent poleward propagation of
poleward arc separated from the surge. The onset of poleward expansion of aurora thus defined was
accompanied by the development of surface waves with two propagation directions; one is eastward
in the east of poleward arc and the other is westward in the west of poleward arc, and by periodic
ignition of poleward arc in Pi2 band frequencies, which is referred to as periodic aurora. Periodic
aurora was positioned in the magnetotail (20-40Re from the Earth) when it was mapped by T96 01
model [Tsyganenko, 1995]. It is conceivable that the surface waves with two propagation directions
were caused by Kelvin-Helmholtz instabilities (K-H instabilities) associated with flow divergence of
fast earthward flow. Because the surface waves are not localized mode, Pi2 band frequencies may
appear in various phenomena in magnetotail, such as “periodic aurora”, “modulation of fast

earthward flow” and “magnetotail Pi2”.

A — 11 7 [ZQuiet arc?®Sudden brightening/» & 45 E V) Surge~ & 8 L TI7<, SurgeDHif] A3
AR & BEdLPoleward Arc & 72 5 T & BITHE~MERE L T <A, 2D & & BeS B i (L
TldA—n FHEEE A THE BIZHHI R > 72 7T X~ OEliER 2 Pi2E M THID, £
& [RIF (ZSurge B 4y BfE L THMRIIZ BB EY L 7= Poleward Arc/3[E UJEMI CHBET 5. ZOW
BT R L HER X Y 20-40Re BN /=BT ICALIE 35, Z 4L % Periodic
aurora & WA TH 5,

[aldsE# LA — 2 T O E L 6 TREET 5 72 ®FLR (Field Line Resonance) % 8{&-4 %723, Eilih
FDAAnbENITE Z#, ZOREOKERIT, Fast earthward flowD§H 4 73k X %
K-H instability 23 J§{ Kl T % D5 R — > D= J7 6 % FF->Surface wave D BEXBNIZRAET S /-
DEZBZDLONRELARTH S,

Surface wave DRSO Z DEHEBNIRATL SN TV RWES S L, ZHORRE )i A) % Ff
Dl OBERERBENIED TEMELRDLTHH D, £ b HHEIA L 72 > T Periodic
aurora”, “Fast earthward flow D3EEEZE”, “Magnetotail Pi2”7¢ & |Z0E S5 Pi2#y & W 4 i
[BERENICOAK M EETVD L EXDDITZENUZERBRBRETIIR L,



5-5

PPBSEML10BEMIZLAA — 2T XHBIzHoNT

FIEFR (CREKRT) . AMIERE CKBRIEE) . iLH i () | i 2Rl (4 K S0F%ERE) |
NBFEE (KRPERT) . MIANE (i) . fiaER (RPERT) . A5 ME (FHr) « Poil 51 (EHhar) |
AR CLERE) . M ER (REXT), KMBA(REXRTL)., FHE— (4 KHE),

AT HERE CRPER D) . YWAGERE (FHl0H . FHES CRERT), @AKECKEKRT),

IR SEZ (FHEBE) . A Ltz GEECRHE) | LNAR (EIRFR ) o W EBEIE (FERF) . 1L A HE (i) |

AR A (iR K 1)

Feature of Hard X-ray of auroral origin with PPB#8 and #10

M. Nakagawa (Osaka Sangyo U.), M. Uchida (Osaka Shinnai), M. Ejiri (NIPR),
Y. Ebihara (Nagoya U.), T. Ono (Osaka Sangyo U.), A. Kadokura (NIPR),
M. Kagotani (Osaka Sangyo U.), Y. Saito (ISAS), N. Sato (NIPR), H. Suzuki (Rikkyo U.),
M. Tsunawaki (Osaka Sangyo U.), Y. Tomobuchi (Osaka Sangyo U.),
T. Nakamura (Nagoya U.), Y. Nakamura (Osaka Sangyo U.), M. Namiki (ISAS),
K. Hirata (Osaka Sangyo U.), M. Fukuda (Osaka Sangyo U.), Y. Matsuzaka (ISAS),
H. Murakami (Rikkyo U.), M. Yamauchi (Miyazaki U.), T. Yamagami (ISAS),
H. Yamagishi (NIPR), and M. Yamamoto (Miyazaki U.)

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). During from 15th to 28th Jan. 2003, about 30 auroral
events are detected by X-ray sensors on each balloon. The relation of kT and intensity with
these events are derived and these relations are added in AE index, too.
In this paper, we present the feature of these events in detail.
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Comparison between daily variations of Be-7 concentration in air in Japan and Iceland IV

©8. Kikuchi?, H. Sakurai!, E. Inui!, S. Gunji!, F. Tokanai!, N. Sato?, A. Kadokura?®, and T.
Saemundsson?

1Department of Physics, Yamagata University, 2National Institute of Polar Research,
3Science Institute, Iceland University

Be-7 is produced by interaction between cosmic rays and nitrogen or oxygen in the atmosphere.
The variation of its concentration indicates the variation of cosmicrays intensity. Cosmic rays
which reach the earth are modulated by the solar activities in the heliosphere.

Daily Be-7 concentrations (BEC) in air have been being observed 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 it there since September 2003.

Figl shows the yearly variation of the each BEC, the sunspot numbers (SSN) and the neutron
intensity observed on the ground at Apatity (67.6° N). The SSN decease because of the solar activity
decline. The each BEC and the neutron intensity are anti-correlated to the SSN. Especially, the
BEC observed in Iceland correlate inversely more strongly with SSN than at Yamagata. The rates
of variability of the each BEC between the maximum and minimum are greater than that of the
neutron intensity.
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Heliosphere impact on geospace: Solar-terrestrial and aeronomy research during
the fourth Polar Year campaign

K. Kauristie U, A. Weatherwax 2), and R. Harrison 3)

1)Finnish Meterological Institute, Finland
2)Siena College, USA
3)Rutherford Appleton Laboratory, UK

The IPY project 63 (“Heliosphere Impact on Geospace™) conducts multinational research
on solar-generated events which affect the composition and dynamics of the atmosphere in the
terrestrial polar areas. This cluster runs versatile bi-polar space research instrumentation to
support the IPY campaign. The activity is led by two complementary initiatives: the
International Heliophysical Year (IHY) programme coordinates the use of spacecraft missions
with ground-based observatory instruments to study the Sun’s influence on the heliosphere,
including effects at the Earth; ICESTAR, endorsed by SCAR (Scientific Council of Antarctic
Research), coordinates research on magnetospheric and upper atmospheric responses to solar
inputs, with emphasis on inter-hemispheric relationships. Several groups of Cluster 63 have
recently installed new instrumentation to the polar regions in order to improve the spatial
coverage and resolution and to provide pairs of geomagnetically conjugate observations from
both hemispheres. The resulting observations and value-added data products are used together
with state-of-the-art models and simulations to improve our quantitative understanding of the
near-Earth space environment.

The scientific work of Cluster 63 can be categorized under three main themes:

(i) Coupling processes between the different atmospheric layers and their connection
with the solar activity (E.g. effects of extreme solar activity on the content of
stratospheric ozone).

(i) Energy and mass exchange between the ionosphere and the magnetosphere (E.g.
tomographic studies of ionospheric phenomena).
(iii)  Inter-hemispheric similarities and asymmetries in geospace phenomena (E.g.

comparison studies of southern and northern auroral structures).
In the presentation we will give a review of the most interesting scientific findings by

Cluster 63 and discuss the most important future challenges now as we are approaching the
next sunspot maximum.
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MAGDAS Project and Its Preliminary Results

Kiyohumi Yumoto® ', Teiji Uozumi ', Shuji Abe' , Akihiro Ikeda *, Misaki Ito *, and MAGDAS Group
1. Space Environment Research Center, Kyushu University
2. Graduate School of Science, Kyushu University

Contact Person: Kiyohumi Yumoto (yvumotoserc. kyvushu-u.ac.jp)

The Space Environment Research Center (SERC), Kyushu University is installing the MAGnetic Data Acqusition
System (MAGDAS) at 50 stations in the Circum-pan Pacific Magnetometer Network (CPMN) region. and several
FM-CW radars along the 210-degree magnetic meridian. The MAGDAS project has the potential to contribute greatly to
IHY/CAWSES by supporting ground-based magnetometer array for worldwide studies, and by demonstrating the beauty,
importance, and relevance of space science to the world. Nearly 20 and 10 MAGDAS units were installed in
collaborations with 30 organizations in the world, respectively, along the 210-degree magnetic meridian in 2005 and
along the magnetic dip equator in 2006. In the year 2007, 10 MAGDAS units were deployed in places such as South
Africa, India, and Antarctica. The goal of MAGDAS is to become the most comprehensive ground-based monitoring
system of the earth's magnetic field.

In the present paper, we will introduce preliminary results obtained from MAGDAS Project; (1) From analysis of
SC-associated electric fields observed by FM-CW radar at Sasaguri, we found a superimposed effect of the polar electric
field and the westward electric field of earthward compressions, which were caused simultaneously by the interplanetary
shocks. (2) 160 quasi-periodic DP2 fluctuations are observed at the dip equator in daytime during
December, 2006-March 2007, which were associated with the southward IMF. It is found that 36% of all
the events show simultaneous DP2 fluctuations in the nightside, and in-phase relationship to those in the
dayside. Most events of the nighttime DP 2 cannot be explained why magnetic fields increase in the
nightside. (3) Pi 2 pulsations at the world-widely separated stations near the dip equator are found to show an
amplitude enhancement around each 10:00-13:00 local time. Low-latitude Pi 2 electric and magnetic pulsations
observed by MAGDAS and FM-CW radar show characteristics of radially propagating compressional and radially
standing cavity modes. (4) Long-term spectrum peaks of solar surface, solar wind parameters, geomagnetic indices, and
MAGDAS data are compared to understand couplings of the solar wind-magnetosphere- ionosphere-atmosphere system.
The spectrum peaks of 7.5, 15, 22, and 36-day period on the equatorial MAGDAS data mean a strong interaction of the

atmospheric neutral wind with, and direct influence of solar radiations to the ionospheric Sq current system.
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The ERG Project: Japanese geospace exploration to elucidate the dynamics of the inner
magnetosphere during the next solar maximum period

For the purpose to study the unresolved major problems underlying in Geospace, ERG
(Energization and Radiation in Geospace) project has been proposed being focused on the
evolution of radiation belts associated with geomagnetic storms. The project consists of three
parts; the ERG satellite, the ERG ground network, and the ERG modeling/data center. The
ERG satellite is designed to make in-situ observation of the storm-time particles and fields to
evaluate the adiabatic and non-adiabatic processes which control the dynamics of relativistic
particles. The instruments on-board are assigned as: (i) measurement of the distribution
functions of electrons and ions in wide energy range such as 10eV to 10MeV for electrons and
10eV to 1MeV for ions, (i) measurement of DC electric and magnetic fields with resolution of
0.1mV/m and 0.1nT, and (iii) measurement of electric and magnetic components of plasma
waves in a frequency range from 1Hz to 5SMHz. The ERG project also involves ground-based
network facilities of optical instruments, Super-DARN HF radars, and magnetometers, making
it possible to obtain two-dimensional distribution of ionospheric and magnetospheric
disturbances. The ERG modeling/data center is the facility to examine these comprehensive
satellite and ground data by comparing with the results of computer simulation of particles and
fields in the Geospace. The ERG project team is also planning to collaborate with THEMIS,
RBSP (NASA) and ORBITALS (Canada) missions. The ERG proposal was submitted to
ISAS/JAXA in 2007 as a category of small-scale satellite mission. Feasibility studies in
pre-phase A are currently carried out.
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New Data-Center System of ICSU (World Data Services?)

Takashi Watanabe (Solar—Terrestrial Environment Lab. Nagoya Univ.)

The Strategic Committee on Information and Data (SCID), which was established by 1CSU
to advise on the future organization and direction of its activities in relation to
scientific data and information, has proposed to facilitate a new, coordinated global
approach to scientific data and information, through reorganization of WDC (WorlId
Data Center) and FAGS (Federation of Astronomical and Geophysical Data analysis and
Services) systems of ICSU. After proposal to create the new World Data Services

system (WDS) by SCID. we discuss future contribution of the present WDC system in
Japan (Airglow, Aurora, Cosmic Rays, Geomagnetism, Ionosphere, Space Satellites, and

Solar Radio Emissions) to the new WDS system.
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Tohoku University hopes to establish a telescope at Dome Fuji (also known as Dome F) for
observations. The 40 cm Antarctic Infra-Red Telescope (AIR-T-40) could begin observations as early as
2010. AIR-T-40 is primarily an engineering telescope to pave the way for the possibility of a larger
telescope, but it will still be capable of meaningful scientific observations. The Antarctic Infra-Red
Camera (AIR-C) is designed for use with AIR-T-40. A 40 cm telescope is sufficient to observe the solar
system planets, and Antarctica’s unique observing conditions allow for research which is literally
impossible from more temperate observatories.

We expect a resolution using AIR-C of about 5 arc-second in the k-band (2.0-2.4 micron light).
For comparison, the angular sizes of the visible planets are: Mercury 4.5-13"; Venus 9.77-66.0"; Mars
3.57-25.1"; Jupiter 29.87-50.1"; Saturn 14.5”-21.1". For Mercury and Venus, the largest angular size
occurs when the planet is between Sol and the Earth. It is impossible to observe at these times because
of scattered light from Sol. Antarctica has the lowest levels of airborne particulate matter of any place
on Earth, so it should also have the lowest levels of scattering. Until we have a chance to observe from
Dome Fuji, we won’t know how close to Sol we can observe the planets. Under the right conditions, we
will be able to observe the planets with orbits outside of Earth at their largest angular size.

One of the areas of interest for modern planetary astronomy is monitoring changes with time.
These observations are complicated by the Earth’s own rotation. From temperate observatories, each
planet is visible for about 12 hours at a time. At Dome Fuji, during the White Night and the months of
winter darkness, the planets have the potential to be visible for months at a time.

The 2010-11 season is an excellent chance to observe Venus. It will be visible continuously for
over two months from early September to mid November. More exciting is when it will be visible again
from mid December until late March. Towards the end of this second window, Venus will be nearing its
largest angular separation from Sol; thus will have greater contrast. For both of these continuous
observation chances, Venus will be on the near side of Sol and have an angular size greater than 14”.

Currently Jupiter and Saturn are at inconvenient places in the Zodiac. Rather than being
visible for weeks at a time, they will rise and set each day. During the 2010-11 season, Mars will be
visible during the White Night. Unfortunately, this is when Mars is at its smallest angular size and its
dimmest. We will have to wait until 2018 for the best conditions to observe these three planets
uninterrupted for weeks at a time.

There is a scientific need uninterrupted observations of Venus. The solid planet rotates once
every 243 days, but the atmosphere superrotates with a period of roughly 5 days. This superrotation
remains poorly characterized because of the difficulty of observing on this time scale from temperate
observatories. Uninterrupted observations from Dome Fuji will help to shed light on the cause of the

superrotation and the mechanisms which sustain it.
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Radar studies of the large-scale dynamics of the mesosphere
and lower thermosphere above Antarctica

°D. J. Murphy ", T. Aso @, D. C. Fritts ®, R. A. Hibbins , A. J. McDonald ©,
E. Merzlyakov ©, Yu. I. Portnyagin ©©, D. M. Riggin ®, M. Tsutsumi ®’, and R. A. Vincent

1 - Ice, Ocean Atmosphere and Climate, Australian Antarctic Division, Kingston, Australia

2 - National Institute of Polar Research, Tokyo, Japan

3 - Colorado Research Associates/NorthWest Research Associates, Boulder, USA

4 - Physical Sciences Division, British Antarctic Survey, Cambridge, UK

5 - Department of Physics and Astronomy, University of Canterbury, Christchurch, New Zealand
6 - Institute for Experimental Meteorology, Obninsk, Russia

7 - School of Chemistry and Physics, University of Adelaide, Adelaide, Australia

Atmospheric radars of various kinds have been used to study the mesosphere and lower
thermosphere (ML T: 70-100 km) above Antarctica for many years. These radars use differing
detection methods and operate at different frequencies, but share ability to measure the wind speed
and direction. In recent times, the number of concurrently operating radars has increased to the
point where, during the IPY interval, up to nine radars will be observing the MLT from the

Antarctic continent.

Access to concurrent radar data from the same and from different stations allows studies to be

conducted that would not be possible with single systems. In particular, atmospheric waves that
span the Antarctic continent can be characterized using combinations of observations. The long
duration of Antarctic observations also allows trends in large scale waves and mean winds to be

investigated.

This presentation will briefly describe the middle atmosphere radar systems operating in Antarctica
using those at Davis as specific examples. The theory of large-scale waves (tides and planetary
waves) will be reviewed and the development of an analysis method for extracting tidal information
in the polar regions will be described. The results of the application of this method to data from the
Davis, Syowa, Rothera and Scott Base MF radars will be presented along with other large scale

wave observations.



Program of the Antarctic Syowa MST/IS Radar

°Kaoru Sato [1], Masaki Tsutsumi [2], Toru Sato [3], Akinori Saito [3],
Yoshihiro Tomikawa [2], Koji Nishimura [4], Hisao Yamagishi [2],
Takashi Yamanouchi [2], Takehiko Aso [2], and Masaki Ejiri [2]

[1] U. Tokyo; [2] NIPR; [3] Kyoto Univ.; [4] TRIC, ROIS.;

Syowa Station is one of the distinguished stations where various atmospheric observations for
research purposes by universities and institutes as well as operational observations by Japan
Meteorological Agency and National Institute of Information and Communications Technology are
performed continuously. National Institute of Polar Research plays a central part in the operations.
The observation of the Antarctic atmosphere is important in two senses. First, it is easy to monitor
weak signal of the earth climate change because contamination due to human activity is quite low.
Second, there are various unique atmospheric phenomena in the Antarctic having strong signals
such as katabatic flows, the ozone hole, noctilucent clouds, and auroras. The middle atmosphere is
regarded as an important region to connect the troposphere and ionosphere. However, its
observation is sparse and retarded in the Antarctic compared with the lower latitude regions;
nevertheless the vertical coupling is especially important in the polar region.

Since 2000, we have developed an MST/IS radar which is operational in the Antarctic and have
made feasibility studies including environmental tests at Syowa Station. Various significant
problems have been already solved, such as treatment against low temperature and strong winds,
energy saving, weight reduction, and efficient construction method. A current configuration of the
planned system is a VHF (47MHz) Doppler pulse radar with an active phased array consisting of
1045 yagis. As an activity of JARE49 (the 49th Japanese Antarctic Research Expedition) and
JARESO, a pilot radar system which consists of newly developed antennas and T/R modules is
being installed at Syowa Station, to know the overall performance of the radar system. This pilot
system is being used for IPY (International Polar Year) 2007-2008 as a meteor radar to monitor
winds in the lower thermosphere which are hard to be performed by existing observation facilities.

The value of the PANSY project has been approved internationally and domestically by resolution
and recommendation from international scientific organizations such as IUGG, URSI, SPARC,
SCOSTEP, and SCAR. The scientific research objectives and technical developments have been
frequently discussed at international and domestic conferences and at a scientific meeting at NIPR
organized by the PANSY group every year. In this fiscal year, we will summarize the results of
these discussions and feasibility studies as a few booklets. Special sessions for PANSY will be also
organized at related scientific societies such as MSJ and SGEPSS to deepen the discussion with an
eye to submission of our proposal.



Development of Remote Controlled Lidar System for Observations
of Daytime Middle-Atmosphere Temperature over Syowa Station

(OMakoto Abo (Tokyo Metropolitan Univ.),
Masaki Tsutsumi, Yoshihiro Tomikawa (National Institute of Polar Research),
Kaoru Sato (Univ. of Tokyo), Takuji Nakamura (RISH, Kyoto Univ.),
Takuya D. Kawahara (Shinshu Univ.)

We have been promoting a new lidar project at Syowa station (69S), Antarctica. Earth’s
atmosphere has a characteristics temperature structure, which is thought to be generated
and maintained by various atmospheric waves such as gravity waves, but is still not
understood quantitatively due to the lack of observations, especially in polar regions.

The new lidar system is now being designed and constructing for both nighttime and
daytime temperature observations in the wide height range from stratosphere to the lower
thermosphere. For daytime measurement, we use a Fabry-Perot etalon filter to reduce
background noises. The most parts of this lidar system will be remotely controlled via the
Internet from Japan. The lidar system is basically self-controlled and the remote control
functions are limited. We are developing automatic adjustment system of the overlap
between the field of view of the receiver-optics and the area of laser illumination using a
gated high-sensitivity ICCD camera and image processing technique.
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Millimeter-wave observations of the stratospheric and mesospheric chemical composition
change over Syowa station

OAkira Mizuno, Tomoo Nagahama, Hiroyuki Maezawa, Toshihisa Kuwahara (STEL, Nagoya University),
Yasuo Fukui, Norikazu Mizuno (Dept. of Astrophysics, Nagoya University), Atsushi Morihira (ULVAC), Makoto
Taguchi, Masaki Tsutsumi, Hisao Yamagishi, Natsuo Sato, and Space and Upper Atmospheric Science Group
(NIPR)

It is well known that energetic particle precipitation (EPP) such as energetic electron precipitation and solar
proton events (SPEs) near the solar maximum period causes changes of chemical composition in the upper
atmosphere.  Especially NOx produced via ionization of the nitrogen molecule is supposed to influence the
ozone chemistry in the mesosphere and sometimes in the stratosphere.  From the chemical point of view, it is
interesting to clarify how much such EPP events influence the ozone distribution.  In addition, we think that we
can use the vertical change of ozone and NOx as a probe to study the dynamical connection between the upper and
middle atmosphere.  Actually some previous observational studies (e.g., Randall et al. 2007) suggest that the
change of NOx vertical profiles in the upper polar stratosphere with a time scale of a few months is related with the
downward motion of the polar night atmosphere as well as EPP events. However, the most of the previous
observations were made by solar occultation satellites that observe ozone and/or NOx only at dusk and dawn when
the ozone and NOx are photo-chemically unstable.  In addition, we cannot obtain the observational data during
the night in the polar winter by such solar occultation measurements.  To overcome the lack of polar night data,
we planned to make ground-based observations of ozone and NOx by using a spectroscopic millimeter-wave
radiometer from Syowa station.  The molecular spectral lines in the millimeter-wave length are observable
through day and night because those spectra are thermally excited “emission” lines, and this is one of the
significant advantages of the millimeter-wave observations compared with other remote sensing techniques.

To operate a millimeter-wave radiometer in Syowa station, the most serious problem was its large electric
power consumption. Our radiometer is equipped with a
superconductive receiver whose sensitivity is very high compared with a
conventional cooled Schottky-receiver.  In order to measure the very
weak spectral lines of NO, and NO, such a high sensitivity of the
superconductive  receiver is  essentially important, but a
power-consuming cryogenic refrigerator was necessary to cool the
receiver down to 4 Kelvin at which it becomes to the superconductive
state. ~ We developed a new cryogenic system for the radiometer using
a small refrigerator made by ULVAC Inc and have succeeded in
reducing the power consumption by 1/3 compared with the previous one.
We made a test run of the new radiometer and succeeded in obtaining an
ozone spectrum in 110GHz. We are now improving the optical part of
the radiometer for 250GHz operation aiming at the observation at Syowa
station since 2010.

In my talk, I will present the scientific targets of this project in more

detail and report the current status of the hardware development. — :
The new small millimeter-wave
The development of the new radiometer system was supported by SORST spectroscopic radiometer
program (P.I. Yasuo Fukui) of Japan Science and Technology Agency (JST).
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An observation plan of dynamics and constituents in the polar middle and upper atlmosphere

with a multi-functional resonance lidar system

Takuji Nakamura(RISH, Kyoto University)
Makoto Abo, Yasukuni Shibata(Faculty of System design, Tokyo Metropolitan University)
Takuya D. Kawahara (Faculty of Engineering, Shinshu University)
Tsukasa Kitahara (Toba National College of Maritime Technology)
Kazuyo Sakanoi (Komazawa University)
Kaoru Sato (Graduate school of science, Univ. of Tokyo)
Mitsumu K. Ejiri (RISH, Kyoto University)

Masaki Tsutsumi, Yoshihiro Tomikawa (National Institute of Polar Research)

The tropopause and the mesopause are similar in temperature profiles, but are significantly different since
the mesopause region is highly more variable. Although the stratosphere-troposphere exchange has been studied
intensively, the interaction and the exchange between the mesosphere and the thermosphere, or the middle
atmosphere and the upper atmosphere is still kept unrevealed. Therefore, observational study of mesosphere and
lower thermosphere (MLLT) variability is important in order to understand variability of the middle and the upper
atmospheres. Furthermore, the mesosphere in the polar region is of particular interest because of very cold
summer temperature, causing PMC (polar mesospheric clouds) and related phenomena (PMSE, NLC), a large
summer-winter temperature difference and associated changes of atmospheric stability, and effect of aurora and
high—energy particles.

We propose a six year project of the study of interactions between the polar middle and the upper
atmospheres using a state-of-art resonance lidar system which will be collaboratively operated with
existing optical and radar instruments in and around Syowa, as well as a huge atmospheric radar, PANSY,
to be installed at Syowa. The lidar consists of a Rayleigh lidar and two resonance scatter lidars, observing
temperature profiles and variations of minor constituents such as Fe, K, Ca, Ca+ etc. Outline of the

project will be presented in the talk.
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Conjugate study of polar upper atmosphere and KuaFu project

Xiao Zuo
(Department of Geophysics, Peking University, Beijing, 100871, Chin

Abstract:

In the first part of the presentation, some results of data analysis of energetic particle detector on
board CBERS-01 and -02 for the past five years are introduced to show the general features of
MeV electrons and protons along a solar synchronous orbit at a height of 780km. Emphasis is put
particularly on the asymmetrical features of the energetic electrons at northern and southern polar
region. The possible effects of the different distribution of energetic electrons on the middle
atmosphere at high latitude regions are discussed.

In the second part, a Sun-Earth System Explorer Project named KuaFu is introduced. Kuafu is a
planed space mission initiated by Chinese scientists and cooperated with scientists from more than
ten European countries and Canada. Now this project is completing its comprehensive study phase
and to be turned to the next phase. This project is consisted of three satellites, one will be launched
to the L1 point and the other two are in polar orbit with a phase difference so that at any time there
will be one above northern aurora. Such a configuration will continuously observe the complete
chain of actions/reactions from the solar atmosphere to geo-space, including solar source of the
disturbances such as solar flares, CMEs, energetic particles and their transportation in the
interplanetary space by interplanetary clouds, radio emissions, shock waves and finally, the
geo-responses in aurora activities, sub-storms and magnetic storms. Thus it presents a global end
to end imaging as a space storms, aurora and space weather Explorer.
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Variations of the lonospheric F2-layer at Zhongshan
Station, Antarctica

Liu Ruiyuan, Xu Zhonghua, Liu Shunlin, Zhang Beichen, Hu Honggiao

SOA Key Laboratory for Polar Science, Polar Research Institute of China, Shanghai, 200136, China

Abstract: Digital ionosonde data of one solar cycle (Feb., 1995-Dec.. 2004) at Zhongshan Station (69°22°24"'S,
76°22'40"E), Antarctica are used to study the ionospheric variations in the critical frequency of the F2 layer, foF2. In
the daily variation the diurnal component is dominant compared to the semi-diurnal one. In the seasonal variation the
annual component is larger than the semiannual one. There is a “magnetic noon anomaly™ in the daily variation of
foF2. which means the maximum value of foF2 occurs at magnetic noon rather than local noon. There is no obvious
“seasonal anomaly™ in the seasonal variation of foF2 during lower solar activities, but there is “semiannual anomaly™
during higher solar activities. The mechanisms of the phenomena are discussed in the paper. The solar zenith angle
effect, the magnetospheric driven factors (particle precipitation and polar convection electric field), and the ambient
atomic/molecular concentration are considered to explain the observed phenomena. A three dimensional
time-dependent model of the polar ionosphere was developed. The model calculations are compared with observations

and the results support the physical explanation to some extent.
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Study on the polar wind in the polar cap ionosphere using the EISCAT Svalbard Radar
°Y. Ogawa, T. Aso, H. Miyaoka (NIPR), R. Fujii, S. Nozawa, S. Oyama (STEL),
M. Hirahara (Univ. of Tokyo), I. Haggstrom, and A. Westman (EISCAT HQ)

We present characteristics of the polar wind in the polar cap ionosphere, using the EISCAT Svalbard
radar (ESR), in a campaign between June 2007 and January 2008.

The polar wind has been thought that ionospheric ions, such as H', He', and O", continuously escape
without any special heating in the polar cap. This phenomenon has been known since the late 1960s, and
during the last three decades it has been extensively studied both theoretically and using satellite data
above 1000 km altitude.

The aims of this paper are to clarify height distributions of O" and H' densities and velocities at altitudes
between 400 and 1000 km, and to investigate contribution of the photoelectrons to the polar wind in the
polar cap ionosphere. Initial results using ESR data obtained between June 23 and September 20. 2007
indicate that a ratio of the H" density to the total ion density begins to increase at about 400 km altitude,
and it increases with altitude: about 4 % at 500 km and about 9 % at 700 km, which are about 3 times
higher than those from the IRI2001 model. In this paper, we will discuss seasonal and geomagnetic
activity dependence of the polar wind based on results obtained from the 8-month ESR campaign

observations.
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Initial result of analyzing MSTIDs observed by Hokkaido
HF radar

A. Ichihara, N. Nishitani, and T. Ogawa (STEL, Nagoya U.)

Hokkaido HF radar, which is the second mid-latitude SuperDARN radar and the first SuperDARN radar in the
Far East region, started its operation in November 2006. Hokkaido radar can observe medium-scale traveling
ionospheric disturbances (MSTIDs) from northern edge of Japan to Polustrov Kamchatka. Initial result of

analyzing MSTIDs observed by the Hokkaido radar will be presented.
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Mid-latitude dusk scatter event
as observed with Hokkaido SuperDARN radar

- new category of mid-latitude decameter scale irregularities? -

° Keisuke Hosokawa'! and Nozomu Nishitani?

! The University of Electro-Communications, Tokyo, JAPAN
2 Solar-Terrestorial Environment Laboratory, Nagoya University, Nagoya, JAPAN

Dusk Scatter Event (DUSE: Hosokawa et al. [2001, 2002]) is one of the most
prominent backscatter targets for the coherent HF radars of Super Dual Auroral
Radar Network (SuperDARN). During geomagnetically quiet conditions, they ap-
pear immediately after the local sunset at the subauroral latitudes and last for 1-2
hours. Hosokawa et al. [2002] associated occurrence of DUSE with the sunward
edge of the mid-latitude trough and claimed that an appearance of DUSE can be
used for monitoring the local time extent of mid-latitude trough. However, the Su-
perDARN radars at the auroral latitudes are not suitable for observing irregularities
in the subauroral latitudes. Thus, latitudinal profile of DUSE has been uncertain
(i.e. lower latitude boundary of DUSE is still unclear).

The second mid-latitude SuperDARN radar has been operative in Hokkaido
since December 2006. The radar was found to be a powerful diagnostic tool for
monitoring strom-related high-speed subauroral flow [Ebihara et al., 2007; Kataoka
et al., 2007] and some thermospheric waves [/shida et al., in press|]. The radar field-
of-view well covers the source of DUSE at the subauroral latitudes, thus is expected
to clarify latitudinal distribution of DUSE.

Recently, we have started examining backscatter occurrence statistics from the
Hokkaido SuperDARN radar. Consequently, latitudinal distribution of DUSE is
clearly visualized. Not only that, other type of dusk side backscatter is newly found
(hereinafter we call this echo as "mid-latitude DUSE”). They appeared around
the local sunset, which is very similar to the DUSE at the subauroral latitudes.
However, the mid-latitude DUSE appears at 10° lower latitude region than the
subauroral DUSE. In this paper, we summarize statistical characteristics of DUSEs.
Also, possible generation mechanism of the mid-latitude DUSE will be discussed in
terms of ionospheric instability process such as gradient-drift instability.
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Electric Density Modulation Associated with Pulsating Aurora

- Simultaneous observations with all-sky TV camera and EISCAT in Tromsoe -

° K. Hosokawa!, Y. Ogawa?, A. Kadokura® and N. Sato”

I The University of Electro-Communications, Chofu, Tokyo 182-8585, JAPAN
2 National Institute of Polar Research, Itabashi, Tokyo 173-8515, JAPAN

Pulsating auroras are very popular phenomena which are almost always ob-
served during the recovery phase of auroral substorms. Most of the past studies
of pulsating aurora claimed that the precipitating high-energy electrons were pro-
duced by pitch angle scattering through wave-particle interactions near the equa-
torial plane of the magnetosphere. Most of the conjugate observations of pulsating
aurora, however, demonstrated that pulsating aurora appears in both hemispheres
but the shapes are not necessarily the same and the pulsation periods are in many
instances different between the two hemispheres, which cannot be explained by
the traditional scenario only. Stenbaek-Nielsen [1980] proposed active ionospheric
processes which probably play an important (not crucial) role in causing pulsat-
ing auroras or characterizing their structures. However, the exact role played by
the ionosphere is still uncertain. To date, variation of ionospheric electron density,
which is one of the most important parameters to describe the conditions of the
auroral ionosphere, associated with pulsating aurora has not been investigated.

In order to clarify how electron density structure changes in association with an
appearance of pulsating aurora, simultaneous campaign measurement of pulsating
aurora with an all-sky TV camera and EISCAT was conducted at Tromsoe (69.6°
N, 19.2° E) in March 2008. During the campaign period, EISCAT was operated in
CP1 mode with arcl pulse scheme (minimum integration time for electron density
is 0.44 s). Combination of the arcl pulse scheme and the ground-based optical
measurements with an all-sky TV camera (temporal resolution: 1/30 s) enables
us to examine rapid variations of the electron density structure associated with
pulsating auroras.

During the interval between 0250 and 0330 UT on March 8, 2008, pulsating
aurora was continuously observed with all-sky TV camera at Tromsoe. The EISCAT
radar observed layer of enhanced electron density at altitudes from 94 to =~ 140 km
from the region adjacent to the pulsating aurora. We will report the relationship
between the electron density structure inferred from the radar observations and

visual pulsating aurora.
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Plasma density increase in the high altitude polar cap

Yugo Kitanoyall], Abe Takumi[2],Mukai Toshifumi[2]
Department of earth and planetary, science, graduate school of science,
the university of Tokyo[1]

Japan Aerospace Exploration Agency, Institute of Space and Astronautical
Science[2]

In general situation, the electron density in the ionosphere decreases with altitude. As for the latitudinal variation, the electron
density is generally smaller in the polar cap than in the mid- or low-latitude region. Few reliable measurements have been made to
estimate thermal electron density and temperature with a simple instrument such as Langmuir probe in the high-altitude polar
cap region. For example, only the limited amount of the electron temperature and density data are available above altitude of 3000
km, where the density is generally less than 2.0 103 fem?, Since the plasma density significantly correlates with the solar activity,
the general density profile becomes smaller for the minimum solar activity period.

Thermal Electron energy Distribution (TED) instrument onboard “AKEBONO" (EXOS-D) satellite is operated in two modes: 1)
DC mode to obtain the probe characteristic such as Langmuir probe, 2) SH (second harmonic) mode to estimate the electron energy
distribution function based on Druyvesteyn method. In the SH mode, the electron temperature and density can be estimated even
on the condition of low electronic density.

On the basis of statistical study of the Akebono observation for over 10 years, it is found that the electron number density
occasionally increases up to 3.0~4.0x 107 /em® above altitude of 3000 km, where it is usually much smaller than 2.0 % 10" /em? in
the polar cap ionosphere. While the electron temperature is believed to be about 8000 K at such a high altitude, the temperature in
the high density region is observed to be lower than that by several thousand degrees. It is noticeable that such an enhancement of
the electron density 1s observed along with the occurrence of the geomagnetically active at solar maximum period. The high density
region is observed to locally exist somewhere in the polar cap. In addition, it is obvious from the Suprathermal Mass Spectrometer
(SMS) observations that the H+ velocity parallel to the upward field aligned direction is observed to be lower than the average at
the same altitude. Also it is significant from the Low Energy Particle (LEP) observations that the downward flux of electrons with
energy range of 15 - 50eV 1s smaller compared to that in the adjacent region. Additionally, it is obvious from the Drift Meter (DM)
onboard DMSP satellite observations that the anti-sunward convection is observed when the high density region above altitude of
3000km 1n the polar cap is generated

A characteristic feature of the high density plasma observed in the high-altitude polar cap is summarized as follows:

1) It is more frequently observed on the solar maximum condition.

2) The electron density enhancement is observed during the geomagnetically active period.

3) The high density region is observed to locally exist only in a part of the polar cap region.

4) The electron temperature inside the high density plasma region is lower than the averaged temperature at the same
altitude.

5) The H+ ion velocity in the upward field-aligned direction is lower than the averaged velocity at the same altitude.

6) The downward electron flux in the energy range below 50eV is observed to be lower than that in the adjacent region.

7) The anti-sunward convection is observed when the high density region is generated

Such high density plasma in the polar cap may be generated by plasma transport process. We would suggest the possibility as
follows: The high density plasma at almost the same altitude in the mid latitude is transported to the polar cap by the
anti-sunward convection during the geomagnetically active times, plasma is transported to the polar cap from the dayside of middle
latitude. Then, high-density and low-temperature plasma will be observed at high-altitude polar cap. However, number of the high
density region generation is very few compared with number of which the anti-sunward convection has occurred. Therefore, it is
thought that there is a factor besides the anti-sunward convection.

In the presentation, we discuss the generation mechanism as well as more detailed result of the analysis.
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Effect of the field-aligned current on the electron energy budget
in the polar ionosphere
OYoshiko Koizumi-Kurihara(STEL, Nagoya University)
Wilodek Kofman(Laboratoire de Planetologie de Grenoble)
Oyama Shin-ichiro, Satonori Nozawa, Ryoichi Fujii(STEL, Nagoya University)

The electron fluxes precipitating at the top of the high latitude ionosphere
contribute to the production of 1onization, to the excitation of atmospheric constituents,
and to the heating of the ambient electrons directly or by the secondary electrons. The
precipitated electrons lose their energy by ionization creating the secondary electrons,
by heating of the ambient electrons and neutrals until they are assimilated into the
ambient electrons. The heated ambient electrons transport this energy to the neutral
gas and ambient ions. As a result, the temperature gradient produced in the ionospheric
plasma induces a heat flux. For stationary conditions, the budget equation determines
the balance between the heating rate, the cooling rate, and the heat conduction. The
electron energy budget in the ionosphere is important for the interaction between
ionized and neutral atmosphere and have been studied theoretically, but there is almost
no studies based on long, continuous observations.

We estimated the intensity of the cooling rate and the heat conduction
quantitatively as a function of altitude in the ionosphere using the European incoherent
scatter (EISCAT) radar data and NRLMSIS-2000 model. From the results of the
analysis for the disturbed conditions, the region where the heating rate is negative
exists because the cooling rate is small compared to the heat conduction. This is caused
by neglecting the terms including field-aligned current, such as adiabatic expansion,
heat advection and divergence of the electron heat flow. We evaluate these terms
quantitatively assuming the field-aligned current in this region, and the result
indicates that the downward current of about 10 A/m? is required to achieve a
quasi-steady state. In this presentation, we discuss the effects of the processes including

field-aligned current on the electron energy budget.
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Formation of Cowling channel in the global ionosphere
Akimasa Yoshikawa'?
1) Space Environment Research Center,
2) Dept. of Earth and Planetary Sciences, Kyushu University

Formation of Cowling current system is a fundamental response of Earth’s
ionosphere, where there existence of Hall current divergence.

In this study we will show that Cowling effect is not a special effect in the
auroral and equatorial electrojet regions, but universal mechanism not only
qualitative bout also quantitatively important involving in the Sq-current
system, connection current system between polar and equatorial ionosphere,
thermospheric wind-driven flywheel effect and ionospheric induction effect.
Description method of such universal Cowling current system will be also

discussed.
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The relationship between the VLF emission and the Cosmic Noise
Absorption

Oyuki Abura', Mitsunori Ozaki', Satoshi Yagitani', Isamu nagano’, Hisao Yamagishi’
'Graduate School of Natural Science & Technology, Kanazawa University
*Kanazawa University
‘National Institute of Polar Research

The cyclotron resonance interaction between high energy particles and whistler-mode waves generates VLF
emissions around the equatorial magnetosphere. At this time, the electrons are pitch-angle scattered. Moreover the
precipitating particles would be poured down to the lower—ionosphere, where the degree of ionization rises, thus
Cosmic Noise Absorption (CNA) in the ionosphere would increase. Therefore, the VLF emission and the CNA would
have positive correlation.

In this study we have analyzed quantitatively relation between the VLF emission and the CNA, by using both
ground—based observations of natural VLF waves conducted during the action period of JAREA7 near the Syowa
station and CNA observed by the imaging riometer at Syowa station, in Antarctica. It is noted that at nighttime the
VLF emission of magnetospheric origin cannot penetrate down into the ionosphere caused by the electron density
enhancement by aurora, so that we cannot obtain the precise relationship between the VLI activity and the CNA.
Therefore, we take only the daytime chorus events. In this presentation, we will discuss the relationship between the
VLF emissions and the CNA.
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Theoretical calculation of VLF whistler mode wave propagation
based on the satellite — ground observation results

OM. Ozaki', S. Yagitani', I. Nagano', H. Yamagishi?, Y. Kasahara', N. Sato? and A. Kadokura®.
'Kanazawa University
National Institute of Polar Research

In order to evaluate polar ionospheric penetration characteristics of VLF whistler mode waves, we conducted simultaneous
observations of natural VLF waves by using multipoint ground-based stations in Antarctica and by Akebono satellite during
2006. We can calculate the wave normal vector and the Poynting flux of the natural VLF waves in the ionosphere by using the
VLF instruments onboard Akebono satellite above the ground-based stations. The satellite and ground observations showed the
possible and impossible situations for the ionospheric penetration of VLF down-going whistler mode wave. The ionospheric
penetration depends on the “transmission cone angle”, which is calculated by the ionospheric refractive index. However, it is
not enough to have the evidence of the ionospheric penetration of VLF whistler mode waves only by the observation results of
the wave intensity at an ionospheric altitude and on the ground.

In this study, we try to theoretically calculate the down-going whistler mode wave propagation based on the satellite
observation result of the wave normal vector. In general, ray tracing analysis is used for the theoretical calculation of the wave
propagation, but it cannot rigorously calculate the wave propagation in our study including the sharp variation of the electron
density such as the ionospheric D-layer. So, by using full-wave analysis, we theoretically evaluate the ionospheric penctration
characteristics of the VLF whistler mode waves. The calculation results strongly indicate that the VLF whistler mode waves
simultaneously recorded by Akebono satellite and on the ground station have the wave normal vectors included in the
transmission cone angle.
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Characteristics of the cusp injection region for northward IMF

M. Abe, S. Taguchi, R. Nishizawa, K. Hosokawa (Univ. of Electro-Communications)
M. R. Collier, T. E. Moore (NASA/GSFC)

The Low-Energy Neutral Atom (LENA) imager on the IMAGE spacecraft observes neutral atom
emissions in the direction of the high-latitude magnetopause for northward IMF. These emissions have
been interpreted to be due to the ion injection from cusp reconnection. We examined relations between
the count of these LENA cusp signals and the IMF clock angle. Results of analyses from the events
during March — April 2001 show that the injection region tends to be located somewhat on the prenoon
side for zero clock angle, i.e., when IMF is purely northward. We discuss the IMF clock angle

dependence of the cusp reconnection, and compare with models in previously published papers.
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Quantitative evaluations of substorm-associated Pi 2 magnetic pulsations observed at dayside equatorial
latitudes by means of ICA

Terumasa Tokunaga (Department of Earth and Planetary Sciences, Kyushu Univ.); Akimasa Yoshikawa
(Department of Earth and Planetary Sciences, Kyushu Univ.); Teiji Uozumi (Space Environment Research
Center, Kyushu Univ.); Kiyohumi Yumoto (Space Environment Research Center, Kyushu Univ.) and MAGDAS
Group

Recently, Tokunaga et al., [2007] have introduced Independent Component Analysis to analyze Pi 2 pulsations
globally observed on the ground. By means of the ICA, we extracted the Pi 2 component whose waveform was
coherent with that at auroral latitudes from dayside equatorial region. This fact suggests transient
electromagnetic disturbances associated to the substorm can penetrate instantaneously from nightside auroral
region to dayside equatorial region via ionosphere. However, it is unclear the coupling system between the
regions and therefore more comprehensive statistical research is needed. In this paper, we will analyze
substorm-associated Pi 2 pulsations simultaneously observed at THEMIS ground-magnetometer chain and

MAGDAS equatorial chain and evaluate quantitatively the effect of substorms at dip-equator by applying ICA.
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Alfven Mach number dependence for saturation of the polar cap potential

O Tsutomu NAGATSUMA (Applied Electromagnetic Research Center, NICT), Yoshizumi MIYOSHI
(STEL, Nagoya University)

Polar cap potential, which is a manifestation of S-M-I coupling, tends to be saturated when the value of
the solar wind electric field is high. This non-linear development of S-M-I coupling also shows a
dependence of ionospheric conductivity within the polar cap. These characteristics can be interpreted that
the development of the region 1 current plays a significant role in regulating polar cap potential [Siscoe el
et al., 2002].

From the event study on November 20-21, 2003, we have found that the efficiency of S-M-I coupling
decreases rather than that we expected from previous idea, when the Alfven Mach number is less than
two. Based on this result, we have done a statistical study for Alfven Mach number dependence of S-M-1
coupling using solar wind parameter and PCN index. We have confirmed that the efficiency of S-M-I
coupling tend to be low when Alfven Mach number is decreasing. Recently, Kivelson and Ridley [2008]
tries to explain the saturation of the polar cap potential from the point of view from Alfven wing
arguments. We will examine whether the Alfven Mach number dependence can be explained by this idea.
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Space Weather Monitoring with TEC maps
W. Miyake* and H. Jin (NICT; *also Tokai Univ.)

The world-wide use of global navigation satellite system such as GPS offers the
unique chance for a permanent monitoring of the total electron content (TEC) of
the ionosphere. We have developed a system of rapid derivation of TEC from
GEONET (a dense GPS receiver network in Japan). We use a plot of TEC
temporal variation over Japan and two-dimensional TEC map developed
recently in our daily operation of Space Weather Forecast Center at NICT
(Regional Warning Center Tokyo of International Space Environment Service).
The system has a capability of monitoring the ionospheric disturbances over
Japan, including spatial and temporal development of ionospheric storms,
large-amplitude TID, and unusual extension of equatorial anomaly and plasma
bubbles in it. We are now ready for large ionospheric disturbances expected in

the next solar maximum. The plot and maps are open for public and are
available at http://wdc.nict.go.jp/IONO/index E.html.
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Three-Dimensional Distribution of the Ionospheric Electric
Potentials Determined by a Global MHD Simulation

Hiroyuki Nakata (Graduate School of Engineering, Chiba University),
Takashi Tanaka (Graduate School of Science, Kyushu University)

In recent global MHD simulations of Earth's magnetosphere, the ionosphere is treated as
a thin layer. The purpose of this study is to determine the three-dimensional distribution
of the ionospheric electric potential. In this study, a solver of the three-dimensional
distribution of the ionospheric electric potential is adopted in the M-I coupling process of the
numerical MHD scheme developed by Tanaka (1995). The electric potential is determined
from field-aligned currents mapped from the inner boundary of the magnetosphere and the
ionospheric conductivity distribution. The horizontal distributions of FAC and the
ionospheric conductivity are determined by the global MHD simulation. It is assumed that
the height profile of the ionospheric conductivity is proportional to that determined by IRI
and MSIS models. The calculation area covers the polar region which expands 40 degrees
in colatitude. At the side surface boundaries, the gradients of the potential perpendicular
to the surfaces are zero. As for the lower boundary condition, the horizontal potential maps
determined by the original global simulation scheme are applied to the lower boundary.
The altitudes of upper and lower boundaries are 400 km and 80 km, respectively.

In this presentation, we examine the variation of M-I system due to southward turning of
northward IMF. It is found that cross polarcap potential is almost constant in all altitude
except around the lower boundary. In addition, the divergence of the Pedersen current is
larger than that of the Hall current although the intensity of the Hall current is much
higher than that of the Pedersen current. This means that the parallel currents are mainly
connected to the Pedersen currents. Since the vertical profile of the potential is affected by
those of the conductivities, it is important to estimate the exact height profiles of the
conductivities. It would be more realistic if the distribution of the ionospheric

conductivities is improved.
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Temporal trace of geomagnetic conjugate point by a global MHD simulation

°S. Takasaki[1]; A. Kadokura[2]; N. Sato[2]; S. Fujita[3]; T. Tanaka[4]; Y. Ebihara[5]; T. Murata [6]; D. Matsuoka [6]
*[1] ROIS, [2] NIPR, [3] Meteorological College, [4] Kyushu University, [5] Nagoya University, [6] Ehime University

It is generally considered that the auroral particle guided along the geomagnetic field lines falls to
Earth’s atmosphere. Thus we can expect that nightside auroras appear simultaneously at both the
conjugate points. However, simultaneous observations in both the hemispheres have shown that auroras
do not always appear at the predicted conjugate pointes..

Previous observations [e.g., Sato et al., 1998; Ostgaard et al., 2005] have shown that the IMF
penetrates the magnetotail and that IMF orientation affects the location of the nightside aurora. @stgaard
et al. [2005] have demonstrated that IMF orientation act as the main controlling factor of the relative
displacement of the aurora in the conjugate hemispheres on the statistical basis. Comparing their results
with the displacement predicted by empirical magnetospheric models (T96, & T02), these models have
indicated a strong observational support, but underestimated this effect by an order of magnitude. The
distortion of the magnetospheric magnetic field line geometry by the penetrated IMF By is inversely
proportional to the strength of the ambient geomagnetic field. The geomagnetic field lines extended from
active auroral arc are most likely mapped into the transient regions of low magnetic field. These transient
and spatially localized substorm-related depressions of B are not adequately reproduced by these models.

In this study, we tried to trace geomagnetic conjugate points on a global MHD simulation model. In
the future, this allows us to replicate more precisely the IMF induced asymmetries.
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L L, S ER DS 3ELEHE, HBRFES B L 20uA—u 734 (Bllgn T3, 29
LA —o oot 24E0FBWAERAD 1 2L LT, ALK EMEOLEIE Z S50 3, Sato et
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Time evolution of three-dimensional spatial structure of beam
instabilities

°Taketoshi MIYAKE!, Masaki OKADA?, Hideyuki USUT’,
Takeshi MURATA?, Yoshiharu OMURA®
1. Toyama Prefectural University, 2. National Institute Polar Rescarch,
3. RISH, Kyoto University, 4. Ehime University

To explore and utilize the geospace environment efficiently, it is very important to understand interactions hetween
spacecrafts and electromagnetic environment around themselves. Recently, influences of spacecrafts on space elec-
tromagnetic environment are gradually increasing due to new space technologies such as ion engines used in various
spacecrafts. When the ion engine emit a large quantity of accelerated heavy ions into the space, these heavy ion beams
interact with space plasmas around the spacecraft, which can excite various kind of beam instabilities and plasma
waves. These kind of beam instabilites and plasma waves become serious noises in observing electromagnetic envi-
ronment in space by scientific satellites. In addition, electron beam instabilities are also important in space plasma.
According to our PIC simulations, ESW(Electrostatic Solitary Wave) is generated due to electron beam instabilities.
We know ESW is composing the upper frequency part of BEN(Broadband Electrostatic noise) which is frequently
observed in space plasma. The generation mechanism of the lower frequency part of BEN, however, is still unexplained.
To clarify whether such low frequency waves are generated by electron beam instabilities, we have to perform a series
of long-term simulations of beam instabilities with different parameters, and observe time evolutions of these beam
instabilities.

In order to investigate time evolutions of beam instabilities, we are performing three-dimensional computer exper-
iments of beam instabilities, and demonstrate nonlinear evolutions of beam instabilities, in time as well as in space.
Simulation study of beam instabilities are difficult because these instabilities are very sensitive to numerical thermal
noises in full-particle simulations. We developed, therefore, three-dimensional particle simulation code which is spe-
cialized to parallel computing on large-scale super computers. In the present study, we perform three-dimensional
particle simulations of the most fundamental beam instabilities excited by a spatially uniform beam at first. Next,
we perform simulations of localized beam instabilities excited by a spatially localized beam particles, and investi-
gate on the interaction between beam particles and space electromagnetic environment. Especially, we focus on the
spatial characteristics on the perpendicular plane against the ambient magnetic field. In analyzing time evolutions
of three-dimensional spatial structure of potential, electric fields, magnetic fields, electron densities, etc., it is es-
sential how to visualize these three-dimensional spatial structures. We are developing various visualization tools for
three-dimensional spatial structures with using AVS. With our visualization tools, we can see spatial structures with
stereoscopic vision, in addition can observe their time evolutions in animation. These visualization tools are useful to

analyze time evolutions of three-dimensional spatial structures of various phsical parameters.
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Riomter observation at Brazilian Geomagnetic Anomaly and its
related region

Kazuo Makitd? - Mituo Hoshino (Takushoku Univ.), Masanori Nishino * Yasuo Kato
(STE Lab.), Yoshimasa Tanaka (NIPR), Takashi Ookawa (Geomagnetic Obs.)

In order to study the characteristics of particle precipitation in the Brazilian
Geomagnetic Anomaly Region (the South Atlantic Anomaly.), riometer observation was
carried out in Brazil, Chile and Japan since 2000. Recently, single beam riometer was
also installed at Trelew, Argentina(43° 16’ S, 65° 23" W) for development of
multiple point observations. In the next February 2009, we are planning to install
imaging riometer at Trelew where is the middle point between Southern Space
Observatory, Brazil and Punta Arenas, Chile. Since the observed riometer data at
Trelew showed a good quality, so we also expect to obtain a good imaging riometer data
in this region.

On the other hands, we recently started new observation for examining the
polarization of 38.2MHz wave at geomagnetic observatory, Kakioka. So far, we did not
observe the polarization of cosmic noise. From 38.2MHz polarization data at Kakioka,
cosmic noise showed almost the linear polarization (Fig.1). However, we consider that a
part of 38.2MHz wave may show the right or left hand polarization, if such wave is
excited by electron or proton through synchrotron radiation near the earth. We intend
to install also this polarization detector at Brazilian geomagnetic anomaly region and
distinguish between cosmic noise and emissions associated with particle excitation.

In this paper, we also showed the observation results of imaging riometer at the South
America and Kakioka during the storm period. On the basis of imaging riometer data,
we examined F-region disturbances at mid latitude. We developed new data analysis
program for calculating cosmic noise absorption (CNA) more easily. We are also
constructing homepage of South America Riometer Network (SARINET) for publicity of
riometer data. We hope many scientists will use SARINET data for study of the
Brazilian Geomagnetic Anomaly Region.
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Changes of spectral index of absorption observed by two-frequency imaging
riometers
at the time of solar proton event
M.Toyonaga(Graduate University for Advanced Studies) H.Yamagishi(NIPR)
Y.Tanaka(Res.Org. Information and Systems)

We have been monitoring spacial distribution of energetic particle precipitation at Syowa Station,
Antarctica (69.0°S, 36.6°E, L=6.1), using two imaging riometers operated at 30.0 and 38.2 MHz. Spectral
index of absorption “n”, obtained from Aso/A3s=(38.2/30)", where Ass and Asoare absorption rate observed
at 38.2MHz and 30MHz, usually equals to 2 when the absorption layer is formed above 80 km where
collisional effect between neutral atom and electron is relatively small. However, if the energy spectrum
of precipitation is very hard, absorption layer can be formed well below 70 km, and n becomes smaller
than 2 due to increased collisional effect in this altitude range. The spectral index is therefore useful to
detect very energetic precipitations such as those observed at solar proton events. However, we must be
careful that n can be smaller than 2 by an apparent effect for a localized absorption whose spatial extent

is comparable to, or smaller than, the antenna beam width, as pointed out by Rosenberg et al. (1991).
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EISCAT radar observation of positive storm effect and ion upflow in the pre-midnight polar ionosphere

associated with the superstorm on 20 November 2003 (2)
Hiroshi Miyaoka, Yasunobu Ogawa, Takehiko Aso (NIPR) amd Satonori Nozawa (STE Lab./Nagoya Univ.)

EISCAT/UHF radar data and optical aurora observations are coordinately analyzed to investigate positive
ionospheric storm effects and the ion upflow in the dusk to pre-midnight sector F-region in the polar cap during the

super storm on 20 November 2003.
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Dynamical feature of auroral streamers observed by ground-based aurora camera
and DMSP satellite at Syowa Station, Antarctica

Hiroshi Miyaoka(NIPR), Yasuhiro Fujimoto(Fuji Riken), Yasuhiro Minamoto(Kakioka Obs./JMA)
and Akira Kadokura(NIPR)

The DMSP/OLS auroral images with a spatial resolution of 2.75km have been continuously accumulated
since 1997 at Syowa Station (69.0S, 39.6E), Antarctica. In spite of the poor time resolution of
OLS(15-20min/picture), multiple N-S auroral streamers with narrow longitudinal scale-size are identified
clearly around the nightside auroral oval during disturbed magnetospheric conditions. Omega-bands
and/or torch are also identified as large-scale wavy structures occasionally appeared on the poleward
boundary of the diffuse auroral region in the midnight/morning sectors.

We present here characteristic features of multiple N-S auroral streamers based on high-resolution auroral
images from the DMSP satellites, all-sky camera recorded at Syowa Station. Torch structures are found
strongly enhanced during the period of a magnetic storm, and the activations in cases spatially correspond
to multiple N-S auroral streamers moving equatorward from high latitudes.
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High time resolution measurements of auroral breakup
with all-sky TV camera and SuperDARN over Iceland

R. Sugita,! K. Hosokawa,! A. Kadokura,? N. Sato,?
S. E. Milan,® M. Lester,® G. Bjornsson,* T. Saemundsson?

! The University of Electro-Communications, Tokyo, Japan.
% National Institute of Polar Research, Tokyo, Japan.
% Department of Physics and Astronomy, University of Leicester, Leicester, UK.
4 Science Institute, University of Iceland, Reykjavik, Iceland.
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Simultaneous measurements of fine-scale auroral structure with all-sky TV camera at Tjornes
(66.20N, 17.12W) in Iceland and SuperDARN Iceland East radar (63.77N, 20.54W) were con-
ducted in September 2006. On two nights during the campaign (September 23 and 24), clear
poleward expansions were observed by the ATV and SuperDARN simultaneously. We report
here the spatial relationship between the background electric field structure inferred from the

radar observations and visual aurora forms.
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T— Fid, W HEAE 2 7, R0 ARAE 15 km x 15 km TUEREEEL » 96 FET 3 E fix
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THI LD L o7, 9 HEOBRANNE S, 23 H, 24 H® 2 BB W T, 4 —0 7i%K#H5
LW, A—0F i) EFE 7 7 XA L ¥ 253 ) T4 ho0MEloa—%282 2 L
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D ECHE L RERMZ| ZRI I, L—F—FHEBBRRINTLEY (F5v 27
M), BELS—7 v b THZ EFHALX25) 74 FTHRAFESESZ LAITEL WL, L
L, GEENT 2 2 ICBIL TR, V=9 —H A FTOELZBTIZLIICLTA—0 0% EL
Tefe®, A—0 FRFO0ED ECHEE 2 OEEERD> SBRIT 2 2 L3 TE L, F—0 51BN
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Comparison of reconstruction algorithm for the Generalized Computed Aurora Tomography

“Yoshimasa Tanaka (ROIS), Takehiko Aso (NIPR), Bjorn Gustavsson (University of Tromso),
Kunio Tanabe (Waseda University), Akira Kadokura (NIPR), and Yasunobu Ogawa (NIPR)

We have d®veloped the Generalized - Aurora Computed Tomography (G-ACT). The G-ACT is a method to
reconstruct incident auroral electrons from a variety of observational data, such as auroral monochromatic images taken
from multi-station camera network, electron density enhancement from the EISCAT radar, and cosmic noise absorption
(CNA) from imaging riometer. Since recent observations are conducted with various instruments, the G-ACT is expected
to become an important analytical method in the near future.

The feasibility of the G-ACT has been tested by numerical simulation. Assuming the spatial and energetic
distributions of incident electrons at 300 km over the EISCAT radar site, we solved the forward problem and obtained the
observational data. The incident electrons were reconstructed from the observational data by Bayesian inversion method.
The results from this study indicated that the incident electrons can be nearly reconstructed using the multiple auroral
images and the EISCAT electron density profile.

However, there still remain some problems in this method, for example, it is difficult to retrieve the electrons with
energies lower than 1keV. These problems strongly depend on the reconstruction algorithm. In order to find the optimal
algorithm for the G-ACT, we compare some algorithms such as the CG (Conjugate Gradient) method, SIRT
(Simultaneous Iterative Reconstruction Technique), and the Gauss-Newton method for the nonlinear least squares

problem with the nonnegative constraints.

Hexld, BE., —¥{bA—1 5 €T 7 4 (Generalized Aurora Computed Tomography: G-ACT) [ 5 %
DTG, —ffbA—nT hEST 70 Lid, ZRBIMATHEONLZA— T 2 KoTHER, EISCAT L—
B —BNC LD FHER, A A= 07 ) A A— BN X D8I (CNA) EOgH o fifi
DOF — 2 @A ST, A—a 7 ANETZ2FHKT 5 FIETH D, TE, BEOBIEBICL 54— T7D
BAEBIAERICR > TS Z END, ZOFEL, TEROICHEBERMITFLEE 2D Z EXMFEND,

TO—fbA—a T NES T T 4 DAREM AR DI B I a2 L—Ya L ILE DT A M EITATE
too FF. EEE 300km (2B BAHBEFOZLERM - = RAX 040 2 AE U CHNAMBIA fif &, BOER) e @i
— & %181, BN EENLRBIT — 2 » oA AMEELFIM L CYRBEAMRE, AHET 77 v 7 ADH
KR % 1T > 1. FOFEH. ALIS A — 1 T & EISCAT L — ¥ — i T8 B i B o A 2 Ml G bR 1561,
HORERVEMEN TE D L 2R LT,

L Lasns, REEATIE, AREFORFMET RV —0 lkeV KVEWVWEZIITIEF77 v 7 AN 5 &L
B TERVE VST D1 DRIBER b ES TWD, 2D X D RO REIL, T /L= ) X LIS
M RFET 5, F2T, BT VT Y XA E LT, HEAEIES SIRT (Simultaneous Iterative Reconstruction
Technique) &M LA, &6, BF 7 T v 7 ADIHARMN 2 MZ IR /IMEREIC S LTH T R -
Z—a— b EEER LIEHAEICOWTRAL, —RIEA—8 T V7T 7 4 ISEBOER LT /LT Y A LD
WTRETT D,
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Auroral fine-scale structures observed by REIMEI satellite
O Yuki Ito[1]; Kazushi Asamura[2]; Takeshi Sakanoi[3]; Yusuke Ebiharal4]; Atushi Yamazaki[2);
Masafumi Hiraharal1]; Yasuyuki Obuchil5]; Masaki Fujimotol2];
[1] Earth and Planetary Science, Tokyo Univ.; [2] ISAS/JAXA;
[3] PPARC, Grad.School of Sci., Tohoku Univ.; [4] Nagoya Univ., IAR; [5]Genesia

Optical fine-scale structures in auroral arcs often drift toward arc-aligned direction. In northern hemisphere, most of the
structures in poleward arc move eastward, and those of equatorward arc move westward. These directions are consistent with
directions of ExB drift, when U-shaped potential structure is assumed above the arcs.

Electron acceleration in field-aligned direction due to dispersive Alfven waves is considered to be one of mechanisms to gen-
erate fine-scale optical auroral emissions. Numerical simulations show that the dispersive Alfven waves can make energy-time
dispersions of precipitating electrons. We selected events of the electron energy-time dispersions from Reimei data set and ex-
amined drift directions of the auroral arcs at geomagnetic footprint.

We will present results of statistical analysis on the plasma structures related with the dispersive Alfven waves and
correspond-
ing optical auroral emissions. More than 70% of the selected period, which contain electron energy-time dispersions, have
auroral arcs with fast flow of fine-scale structures at the footprint. When acceleration altitude is estimated with the energy-time
dispersions, source altitudes of electrons are calculated to be 1400-6200km. Furthermore we calculated the velocity vector of
optical fine-scale structures in auroral arcs by using cross-correlation method. Calculated velocities are 5-25km/s, which are
much faster than typical drift velocity of ionospheric plasmas. Instead, these velocities are approximately agree with the order

of ExB drift speed at the source region, indicating that the flows are produced by plasma motions in the source region.
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Search for the source regions of precipitating electrons which generate
pulsating aurora based on REIMEI observations.

Omtiliss[1]; B [1]; MEEHa2]: warfase (3] (hkp&k (3] M¥Fes -[1]; SPmiEsr(4]

(1] #dek - #2; [2] 4K FERe: (3] FaResrais: (4] 30K - 2 - ik
O Takanori Nishiyama[1]; Takeshi Sakanoi[1]; Yusuke Ebihara[2]; Kazushi Asamura[3]: Atsushi Yamazaki[3];
Shoichi Okano[1]; Masafumi Hirahara[4]

[1] PPARC, Tohoku Univ.; [2] Nagoua Univ., IAR; [3] ISAS/JAXA; [4] Dept. Earth & Planet. Sci, Univ. Tokyo

Pulsating aurora is a phenomenon which shows periodic emission variation in diffuse aurora. The emission is characterized
by not sinusoidal change but pulsation, and its typical period ranges from a few seconds to a few tens of seconds. Energy range
of precipitating electrons which generate pulsating aurora was estimated from a rocket observation by Sandahl et al., [1980].
Because pulsating aurora appears in diffuse aurora, electrons are thought to undergo cyclotron resonance with whistler mode
waves in the equatorial region of the magnetosphere and to precipitate into Earth’s upper atmosphere by pitch angle scattering,.
This concept is widely accepted, but there is a few demonstration by observation in past. Sato et al., [2004] recently suggested
that the source region of pulsating aurora is located earthward, far from the equatorial plane, raising a question about the

source region of pulsating aurora,

The purpose of this study is to search for the source regions of pulsating aurora using simultaneous image and particle
observation data from REIMEI satellite in statistical basis. A great advantage of REIMEI is simultaneous observation of aurora
image and particle flux by attitude control that makes it possible to point the field of view of Multi-spectral Aurora Camera
(MAC) to a footprint of magnetic field line threading the satellite. We used mainly MAC and Electron/lon energy Spectrum
Analyzer (E/ISA) in this study. MAC takes a picture with three wavelengths; 427.8 (N2 + Ist Negative Band), 557.7 (O Green
line) and 670.0 (N2 Ist Positive Band) nm. The field of view is 7.6 degrees and the time and spatial resolution are 120 ms and 1
km, respectively. E/ISA is top-hat type electrostatic analyzer with energy range from 10 eV to 12 keV and time resolution of
40 ms. In observation of pulsating aurora, energy dispersion of electron flux associated with pulsating aurora is seen. From the
difference of energy and time, we carried out Time of Flight analysis and calculated a distance of the source region from
REIMEIL The distance was traced along a magnetic field line using Tsyganenko-89 model and the source regions were

identified.

We analyzed 15 paths from November 2005 to November 2007 and 39 source regions were identified. The results revealed
that the source regions are not necessarily located close to the equatorial plane but distribute continuously in an extent of 30
degrees from the equatorial plane. Because the source regions are almost correspondent to the where of chorus occurrence, we
think that chorus plays an important role in a pulsating aurora through wave-particle interactions such as a cyclotron resonance.
In order to examine the results, we carried out numerical calculation for linear cyclotron resonance between Lower-band
chorus and electrons. As a result, the energy satisfying the resonance condition in a source region (0 <im <30 ) ranges
from a few keV to about 100 keV. This suggests the resonance occurs in the equatorial region and supports the model that

pulsating aurora is produced near the equatorial region by interactions between whistler mode waves and electrons.
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Antarctic optical observations of dayside aurora
during a geomagnetic sudden commencement

°Tetsuo Motoba', Akira Kadokura', Yusuke Ebihara®, and Natsuo Sato’
1. National Institute of Polar Research, 2. Nagoya University

Ground observations of the optical aurora in the cusp region have the distinct advantages of
continuity of coverage and sufficient temporal-spatial sensitivity to monitor dayside signatures of solar
wind/ magnetosphere /ionosphere interaction mechanisms.

In this paper, we present a case study of dayside aurora during a geomagnetic sudden
commencement (SC) on 17 August 2003, using Antarctic ground-based optical observations. According
to data from the ACE satellite, an interplanetary (IP) shock was recorded at 1341 UT. This IP shock took
place following a long period (over 12 hours) of positive IMF Bz (5~8 nT) and zero or weak negative By
(-5~0 nT). After the IP shock, IMF Bz dramatically increased to about 15 nT and IMF By decreased to
about -15 nT. The low-latitude ground magnetograms indicated that an SC occurred at 1421 UT.
Before the SC onset, the all-sky imager operated at the South Pole Station (geographic latitude = -90.00,
geomagnetic latitude (GMLat) = -74.02) showed a weak emission of 557.7 nm localized latitudinally
around the pre-noon (-75~-77 GMLat). At 1421:45 UT near the SC onset, the all-sky imager at the
South Pole Station detected a sudden enhancement of the 557.7 nm emission over a wide latitude rage
from the auroral zone to the polar cap. At this time the strongest emission was seen at almost the same
latitudes as the pre-SC 557.7 nm emission. The intensity of the SC-related 557.7 nm emission reached a
peak about 2 minutes (1423:27 UT) after the SC onset. In addition, we found that an isolated bright area
appeared at -73~-75 GMLat in the 10.5~11.5 MLT sector. After 1428 UT, the 557.7 nm emission at
equatorward latitudes of -75 GMLat weakened or disappeared. On the other hand, although the
auroral emissions in the pre-noon cusp or higher latitudes slightly weakened around 1427~1428 UT,
their intensity was higher than the pre-SC level by a factor of 2~3. In this talk, we will discuss
generation mechanism for explaining ground-based optical features of the SC-related dayside aurora by

comparing them with other ground-based and satellite-based observations.
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Diurnal, Seasonal and year to year variations in geomagnetic activity
at Syowa Station, Hermanus and Kakioka

Akio Yoshida (The Graduate University for Advanced Studies)

Diurnal, seasonal and year to year variations in geomagnetic activities at Syowa Station, Hermanus
and Kakioka are studied based on K indices. In carrying out the analyses we converted the K index
to the am-like index that represents amplitude of the geomagnetic disturbance in a linear scale.

We found that the yearly average at Syowa Station has been increasing relative to the am index. The
increase is especially distinct at day time in the summer season in the Antarctica. On the other hand a
relative decrease is seen for the geomagnetic activity at Hermanus till mid 1980s. No secular change
is observed at Kakioka.

Year to year variations in the geomagnetic activity are alike for all Stations. Interestingly, a clear
11-year variation is seen in the ratio between Syowa Station and am, where the maximums in the
ratio correspond to the minimums in the Sunspot number.

The diurnal and monthly changes in the magnetic disturbance at Hermanus and Kakioka are nearly
the same as those in the am index. On the other hand, the seasonal variation at Syowa Station,
especially at the day time, differs apparently from that in am by showing maximums in January and
November. Probably, the dominant factor in making the seasonal variation in the geomagnetic
activity in day time at Syowa Station is the change in the conductivity in the ionosphere, not the
equinoctial and Russell-McPherron effects..

MR O WP FNJE . Hermanus, i TEIM S 7z Kindex Z &2, HIBEKUHRELO H | B, 4~
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Geomagnetic activity in 2007 indicates rather small amplitude
for the next sunspot cycle 24

Akio Yoshida (The Graduate University for Advanced Studies)

Geomagnetic activity in the declining phase of a sunspot cycle has been shown to be a good
indicator for the maximum sunspot number of the next cycle. Based on the empirical relationship we
estimate the sunspot maximum in the next cycle to be around 122 regarding the geomagnetic activity
in 2007 as the minimum in the preceding cycle. This figure is considerably smaller than the previous
estimates that were derived by using similar methods. If the notable decrease of the interplanetary
magnetic field in recent years is taken into consideration, it is further supposed the level of solar
activity during the following cycle would be still lower.
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The actual status of high-speed imaging observation plan for flickering aurora

Satoshi Kimura, Takeshi Sakanoi (Tohoku Univ.), Makoto Taguchi (Rikkyo Univ.), Shoichi Okano (Tohoku
Univ.)

Since flickering auroras were first well defined by Beach et al. [1968], several works on flickering aurora
have been reported. Optical observations of flickering aurora used to be carried out using TV cameras or
photometers in the past [e.g. Oguti, 1978; Berkey et al., 1980; Sakanoi et al, 2005]. They showed the
basic characteristics of flickering aurora. The frequencies of the modulation are usually 103 Hz and the
width and vertical length of each flickering column are in the ranges of 1-10 km and >40 km, respectively.
By coordinated ground-based optical imaging observations and sounding rocket particle measurements,
intensity variations of flickering aurora are found to be produced by periodic modulations of precipitating
electron fluxes. Temerin et al. [1986, 1993] proposed a model of field-aligned electron flux acceleration by
electromagnetic ion cyclotron (EMIC) waves, which produces flickering aurora.

We are developing high speed imaging CCD camera with high temporal resolution (~100Hz) and high
spatial resolution (~ about 260m at 100 km altitude) in order to observe the high speed component and
the fine structures of flickering aurora. We expect that the high speed flickering aurora will be obtained
by this observation and the condition for producing of flickering aurora will be more deeply understood. [n

this presentation, current status on the development and a strategy for the observation will be given.

ok « BT Lo T2 ik S b A—a SHLDOWI, 7Y v B~ A —n T LTS HERN
% 0 . Beach et al. [1968]iZ & » TFOMEIZ SV TN R B TLRK, Hx RIFEFITOR TN, 7
Db ) s A —a FENTIE, B TV A TR7 4 b A—F &R BN3Thbh T & zle.g. Oguti,
1978; Berkey et al., 1980; Sakanoi et al., 2005], Zh&OBMIZLY, 7V v hY » YA —u F iRk
¥ 10+ 3Hz OFEMELET, 1% 1~10km O ARy b (27 4) JBIR, @S HHIC >40km & 0o 7 FRE
BT Lot &bc, ROWEANMTOWREERNT AN =ZAAE LT, A—u 7 MEFKL Y FTOM
JE¥ 2000-5000km TAK SN D ERA Ao YA 7n b ERPEMET AV 7 T2 A BITE > TR 7 7 v 7 AL
N L2 b5 @R EE STV D,

STRETCITFLATE BT, RHBELTTVIATIRZ 4 A= BHAWLNTE 2D, ZNE R
45 ffie(~30Hz) - 21/ ffe(~3 km) L HIR S T &7, £ I THA, @EE CCD 4 4 7 # W5 4C
Lo TREREBI KSR Mo ot v 7Y v I hom RIS REETOBMMEFM L, ZhET7) vh )7
A—11 Z OB 21T > T X foo AFHETIE, LI 2WEINE 5 & 1000 fif (= 3 THINE 7THETH 5 EMCCD
(Electron Multiplying CCD)I # Z & IV 2 %5C, @ 100km (235N T 100Hz O 7 ) 7 /o %2 ]
Iy fihe~260m T7 Y v A Y v I A—aSERIDENTETHLHEZEXTWD, ABIICLY, 7V yh Y
VA —n T DA E THELNARN - B R REK S & MRS AR X2 FT. 7Y vy A —m T
DY —AFRIZB T ED L ) REGBULETHLOPEHLMILE D & LTWDH, AL TIHBIIZHW
% RGO PR RDL & BN IOV THRE T D,



P29

BRABTOENAA—SOT)FA—2 0B (2)

HEE e, Y2 MR, ([ESCREHBATFZERR) |
HPRE, BEAHE (FW - 27 207000 Sriiikm ettt 2 —),
FEFE L (BERKFE L) . BEME (MK IEREH R .
SKAER (RWFR)

Development of a Multi-frequency Digital Imaging Riometer

H. Yamagishi, M. Tsutsumi (Natl. Inst. Polar Res.),
Y. Tanaka, K.Nishimura (Transdiscip. Res. Integ. Center, ROIS)
S. Fujii (Univ. Ryukyus), K. Makita (Takushoku Univ.),
M. Toyonaga (Grad. Univ. Adv. Studies)

Multi-frequency imaging riometer observation is proposed to detect MeV range proton precipitation such as those
observed in solar proton events. It is advantageous to adopt digital beam forming in multi-frequency observation

because of the flexibility in allocating the beam directions.
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Improvement of the Electromagnetic Wave Observation Platform in West Ongul (3)
- Power supply from natural energy and data transfer-

H. Yamagishi, M. Okada (NIPR), S. Takasaki (Transdiscip. Res. Integ. Center, ROIS)

West Ongul Island is electromagnetically very quiet and important for passive electromagnetic wave observations. We
are planning to improve the observational environment of this unique site by introducing wind generator and wireless

LAN. Some trial experiments by JARE 49 are reported along with discussion for future prospect.
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High-resolution 3-dimensional imaging of the atmosphere with
multiple-frequency and multiple-subarray MST radar

Koji NISHIMURA (NIPR/ROIS) and Toru SATO (Kyoto Univ.)

Abstract

In MST radar observations, spatial resolution is limited by the size of the antenna array and
the bandwidth which the radar can use. In this study, an resolution-enhanced imaging
scheme is present for observing the atmospheric turbulence employing multiple-frequency
and multiple-subarray interferometry. In order to apply an interferomeric method to the
atmosphere, persistent phase rotation in the echo signals caused by the horizontal advection
must be compensated. We have proposed a compensating algorithm and verified that it
functions as it is expected. We have applied an interferometric method with the support of
this algorithm and successfully obtained 3D images of the turbulence. To clarify the
dynamics of the turbulence, however, it is needed organically to combine temporal and
spatial information. We present an attempt on 4D data processing.
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Lower—thermosphere research radar observations over Syowa station

M. Tsutsumi (NIPR). K. Sato(Univ. of Tokyo), T. Sato, A. Saito (Kyoto Univ.), Y. Tomikawa,
K. Nishimura, T. Yamanouchi, H. Yamagishi, T. Aso, M. Ejiri, and N. Sato (NIPR)

A smal | VHF radar system for Antarctic lower thermosphere observations was developed and is to be instal led
at Syowa station (39E, 69S) in the coming Austral summer. The radar is an active phased array system, which
consists of 4 sets of three-element crossed Yagi antennas. Each of the antennas is equipped with an
independent TR module with a maximum Tx power of 500W placed directly under the antenna. The radar system
is to be operated as a meteor radar system, which has never been introduced to Syowa station, and will provide
polar lower thermosphere wind information. Combined with the collocated MF radar system installed for
mesosphere observations in 1999, the height region from 60 to 100 km wil| be almost continuously observed
under various ionospheric conditions. The VHF radar has another important role as a demonstration system
of PANSY (Program of Antarctic Syowa MST/IS radar) after several years of development of |ight-weight and
robust aluminum antennas and power efficient class-E amplifiers.
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A 40cm Infra—Red Telescope in Antarctica

OChihiro Murata, Takashi Ichikawa, Ramsey Lundock, Yuichiro Taniguchi,
Hirofumi Okita(Tohoku Univ.), Isamu Ishikawa(IK-tech), Kiyoteru Inaoka(X-tron)

In Antarctica the cold, dry air is predicted to provide the best observing conditions from
infra-red to sub-millimeter on the Earth. To enjoy the advantages in Antarctica, we have
a plan to make astronomical observations at Dome Fuji, also known as Dome F, whichis located
at inland Antarctica. However, the harsh environment is very problematic. For example,
the temperature comes down to as low as —80 degrees Celsius in winter, where instruments
designed for temperate environment would not work. In this context, we have developed a
40 cm infra-red telescope, which is dedicated for the use even in winter at Dome Fuji.
We also report the experiment that we have done at Rikubetsu (the coldest city in Japan)
in February 2008,
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