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The 24th Symposium
on Coordinated Observations of the Ionosphere
and the Magnetosphere in the Polar Regions

Programme

200048H2H (K) 09:50~18:30
8H3H (K) 10:00~18:00

09:50 - 18:30, August 2, 2000
10:00 - 18:00, August 3, 2000
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Place: Auditorium of National Institute of Polar Research
on the 6th Floor of the Administration Building
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National Institute of Polar Research
The 24th Symposium on Coordinated Observations
of the Ionosphere and the Magnetosphere in the Polar Regions

Date : August 2-3, 2000
Place: Auditorium in National Institute of Polar Research,
on the 6th floor of the administration building

PROGRAMME

Oral presentation : total 15 min. including discussions

August 2 (Wed) (09:50 - 18:30)

Opening address T. Hirasawa (Director of NIPR)  (9:50 - 10:00)
@ Thermosphere-Mesosphere-Stratosphere-Troposphere (10:00 - 11:45) Chair: Y. Murayama (CRL)
1. Campaign Observations with Fabry-Perot Interferometers and HF-radars in Alaska

M. Ishii, Y. Murayama, T. Kikuchi and K. Nozaki (CRL), W. Bristow, M. Conde, R. W. Smith, and M. Krynichi
(Univ. Alaska Fairbanks)

L

A new Fabry-Perot Imager developed for thermospheric wind and temperature measurements at Syowa Station
M. Taguchi, M. Ejiri (NIPR), and S. Okano (Tohoku Univ.)

3. [Initial results of mesopause temperature profile measurements by a sodium lidar in Antarctica
T. Kawabara, T. Kitahara, F. Kobayas, Y. Saito, and A. Nomura (Shinshu Univ.)

b

Preliminary results of Syowa MF radar observations
M. Tsutsumi, T. Aso, and M. Ejiri (NIPR)

5. Astudy on the Arctic upper atmospheric tide by the EISCAT radar TIDE/AGW long run in July 1999
T. Aso, M. Tsutsumi (NIPR), and M. Kunitake (CRL)

6. Relationship between global solar ultraviolet radiation and stratospheric ozone in Antarctica.
S. Takeshita (NIPR), and M. Sasaki (Tokai Univ.)

7. Interrelation between ELF Transients and Ionospheric Disturbances in Association with Sprites and Elves
Y. Hobara (NASDA), K. Ohta (Chubu Univ.), M. Hayakawa (Univ. of Electro-Communications),
and H. Fukunishi (Tohoku Univ.)
Lunch time (11:45 - 12:45)

@ Auroral optical observation (12:45 - 14:00) Chair: T. Sakanoi (Tohoku Univ.)

8. Statistical study of cusp/cleft aurora with all-sky auroral TV camera at Zhongshan
H. Doi, Y. Tonegawa (Tokai Univ.), H. Yang (PRIC), N. Sato (NIPR), and K. Makita (Takusyoku Univ.)

9. Observations of Flickering Aurora With Multi - Anode Fast Photometers
K. Sakanoi, and H. Fukunishi (Tohoku Univ.)

10. Micro-scale structures and dynamics of auroral arcs - Initial report on auroral observations with a narrow FOV high
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speed auroral imager at Syowa station -

H. Mivaoka, and S. Takeshita (NIPR)

11.  On the dynamics of black auroral arc with fast poleward movement and ambient bright aurora
H. Takizawa, A. Morioka, H. Misawa (Tohoku Univ.), N. Sato, and H. Miyaoka (NIPR)

12. Observation of Auroral Spectrum with a Newly Developed Spectrograph

S. Okano, T. Sakanoi (Tohoku Univ.), M. Taguchi, M. Okada, T. Aso, and M. Ejiri (NIPR)

@ Ionospheric Response to Solar Wind Variation (14:00 - 15:30) Chair: M. Watanabe (NIPR)

13. Polar ionospheric plasma convection and current models for nonsubstorm cases: Toward space weather applications
S. Taguchi, 1. Hayashizaki, and H. Nishimura (Univ of Electro-communications)

14. Solar Wind Control of the Cusp Observed by the SuperDARN Radars
K. Hosokawa, T. Iyemori (Kyoto Univ.), A.-S. Yukimatu, and N. Sato (NIPR)

15. Characteristics of ionospheric convection under very low solar wind dynamic pressure
N, Nishitani, T. Ogawa (STELAB), N. Sato, H. Yamagishi, and A .-S. Yukimatu (NIPR)

16. Conjugate observations of polar cusp/cleft ionospheric absorption during low and high solar wind
dynamic pressure pulses
M. Nishino (STELAB), H. Yamagishi, N. Sato (NIPR), Y. Murata (Grad.Univ. Adv. Studies),
L. Ruiyuan (PRI China), P. Stauning (DMI) and J. A. Holtet (Oslo Univ.)

17.  Optical/particle/magnetic/SuperDARN signature associated with negative SI
N. Sato, Y. Murata, H. Yamagishi, A- S. Yukimatu, M. Kikuchi, M. Watanabe (NIPR), Yang Huigen, Liu Ruiyuan
(Polar Research Institute of China), M. Lester, Steve Milan (Univ. of Leicester), J-P. Villain (LPCE/CNES),
and F. J. Rich (USAF Research Lab.)

18. Simultaneous ground-based observations of electric and magnetic field variations near the magnetic equator
M. Shinohara (STELAB), K. Yumoto (Kyushu Univ.), K. Nozaki (CRL), and the CPMN and WestPac Groups

Tea Break (15:30 - 15:45)

@ Substorm Associated Phenomena (15:45 - 16:45) Chair: M. Nishino (STELAB)
19. Convection transients in the auroral zone at a Pi2 onset
Q. Saka (KNCT), T. Kitamura, H. Tachihara, M. Shinohara (Kyushu Univ.), N.B. Trivedi (INPE), N. Sato (NIPR),
J.M. Ruohoniemi, and R.A. Greenwald (THU/APL)

20. Relation of VLF hiss to Substorm
T.Ondoh (Space Earth Environment Lab.)

21.  Substorm groups controlled by high-density recurrent streamers [rom the sun
T. Saito, and H. Misawa (Tohoku Univ.), N. Sato (NIPR)

22. Two-step development of substorm expasion
H. Nakai (Ibaraki High School), and Y. Kamide (STELAB)

@ Magnetosphere Structure (16:45 - 17:45) Chair: N. Nishitani (STELAB)
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23. Distortion of the Outer Boundary of the Nighttime Closed Region in the Modified 1996 Tsyganenko Model
T. Yamamoto (Tokyo Univ.), and S. Inoue (Iwate Univ.)

24. A longitudinal dependence of the eastward or westward magnetic variations at mid-latitudes
S. Nakano, and T. Iyemori (Kyoto Univ.)

25. Average behavior of the electron flux at geostationary orbit observed by ETS-V
N. Yokoyama, T. Goka, H. Matsumoto, and H. Koshiishi (NASDA)

26. Generation of Region 1 Field-Aligned Current in the Low-Latitude Boundary Layer in the Tsyganenko

Magnetic Field Model
T. Yamamoto (Tokyo Univ.), S. Inoue (Iwate Univ.), and M. Ozaki (Institute of Industrial Science, Tokyo Univ.)

@ Numerical Modeling (17:45 - 18:15) Chair: M. Okada (NIPR)

27. Ray tracing of whistler mode waves with distorted geomagnetic field model
K. Kawamura, and T. Matsuo (Kyoto Univ.)

28. Computer experiments of amplitude-modulated Lagmuir waves
H. Usui, H. Furuya, H. Kojima, Y. Omura, and H. Matsumoto (Kyoto Univ.)

@ Discussions (1) (18:15 - 18:30) Chair: A. Kadokura (NIPR)

Banquet (18:30-20:30) at Lobby of the Auditorium

August 3 (Thu) (10:00 - 18:00)

@ ULF Wave Phenomena (10:00 - 11:00) Chair: H. Matsuoka (NASDA)

29. Quasi-periodic observations in relation to the solar wind dynamic pressure
-Simultaneous observations of all-sky TV camera and HF radars-
Y. Murata, N.Sato, H.Yamagishi, A.S.Yukimatu, M.Kikuchi(NIPR), K.Makita (Takusyoku Univ.), T.Ogawa
(STELAB), H.Yang, R.Liu (PRIC), A.D.MWalker (SPRI Natal Univ), and M.Lester (Leicester Univ.)

30. Transverse and Compressional ULF waves observed by GEOTAIL, SuperDARN and ground magnetometers
Y. Matsui, Y. Tonegawa, T. Sakurai (Tokai Univ.), N. Sato, H. Yamagishi, and A.-S. Yukimatsu (NIPR)

31. Long Period Magnetic Pulsations With Constant Phase Along Magnetic Latitude
Y. Tonegawa, T. Sakurai, and Y. Matsui (Tokai Univ.)

32. Characteristic of Pc 3 ULF waves Observed in the Dayside Magnetosheath
Y. Shinkai, T. Sakurai, and Y. Tonegawa (Tokai Univ.)

@® AKEBONO satellite observation (11:00 - 12:00) Chair: Y. Kasahara (Kyoto Univ.)

33.  Aplication of wave distribution function method for studying propagation modes and source location of
Auroral Kilometric Radiation.
A. Hosotani, T. Ono, and A. Kumamoto (Tohoku Univ.)



34, The seasonal dependence of the vertical distribution of auroral particle acceleration region observed
by the Akebono satellite
A. Kumamoto, T. Ono (Tohoku Univ.), and H. Oya (Fukui Univ. of Technology)

35. Correlation analysis between waves and particles observed by Akebono
R Niitsu, Y. Kasahara (Kyoto Univ.), S. Watanabe, M. Yamada (Hokkaido Univ.), and T. Mukai (ISAS)

36. The generation of downflowing field-aligned electron beams in the dilfuse precipitation region
R.Yoshioka, T. Mukai (ISAS), and W. Miyake (CRL)

Lunch time (12:00 - 13:00)
@ Poster Presentation (13:00 - 14:30)

37-P1. Relationship Between Neutrals and lons in the Auroral E-regions Verified by Simultancous FPI and VHF Radar
Observations at Syowa
T. Sakanoi, H. Fukunishi, S. Okano (Tohoku Univ.), and K. Igarashi (CRL)

38-P2. A New Auroral Spectrometer Using an Acousto-Optic Tunable Filter
K. Shiokawa. Y. Katoh, T. Ogawa (STELAB). M. Taguchi, and H. Yamagishi (NIPR)

39-P3. The ionospheric cusp's response to a sharp southward turning of the IMF: A case study of a January 21, 1999, event
M. Watanabe, N. Sato (NIPR), P. E. Sandholt (Univ. of Oslo), and M. Lester (Univ. of Leicester)

40-P4. Time-varying characteristics of field-aligned currents by SuperDARN
H. Deguchi, T. Iijima (Kyushu Univ.), M. Watanabe, and N. Sato (NIPR)

41-P5. Interferometer Observation by Syowa HF Radars
A.-S. Yukimatu, H. Yamagishi, and N. Sato (NIPR)

42-P6. Comparison between coherent and partial coherent full wave methods related to Rmode tunnelling effect of
HF radio wave

M. Ikeda (Musashi Univ.)

43-P7. Study of Plasma Wave Fundamental Process via Large Scale Particle Simulation
M. Okada (NIPR), and H. O. Ueda (Chiba Univ.)

44-P8. Transmission mechanism of Pc 3 pulsations in the cusp
H Matsuoka (NASDA), A.-S. Yukimatsu, H. Yamagishi, N. Sato (NIPR), T. Mukai (ISAS),
and G. J. Sofko (Univ. of Saskatchewan)

45-P9. Plasma waves observed by the Akebono satellite in the polar cap
T. Matsuo, A. Kitano (Kyoto Univ.)

46-P10. Relationship between broadband electrostatic noise and electron in the auroral region observed by Akebono
H. Miyamoto, A. Morioka, H. Fukunishi (Tohoku Univ.), and T. Mukai (ISAS)

47-P11. Relationship among Auroral Dynamics, Pil and Pi2 Micropulsations, and the Substorm Current Wedge Evolution
during the Initial Stage of the Expansion Phase
A. Kadokura (NIPR), K. Kauristie, M. Syrjasuo, L. Hakkinen, A. Viljanen (FMI), J. Manninen (SGO),
D. Milling (Univ. of York), P. R Sutcliffe (HMO), M. J. Brittnacher, and G. Parks (Univ. of Washington)

48-P12. SELENE UPI control system
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M. Kikuchi, M. Taguchi, M. Ejiri (NIPR), M. Nakamura (Tokyo Univ.), and S. Okano (Tohoku Univ.)

49-P13. Role of Ionospheric Hall Effect on the Energy Balance in the Magnetosphere-lonosphere Coupled System

A. Yoshikawa, T. lijima, K. Yumoto (Kyushu Univ.), R. Fujii (STELAB), M. Itonaga (Yamaguchi Univ.)

50-P14. Three-dimensional propagation characteristics of Pi 2 pulsations in the magnetosphere,

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

as observed by simultancous ground multipoint observations

T. Uozumi, K. Yumoto, A, Yoshikawa (Kyushu Univ.), J. V. Olson, S.-I. Akasofu (UAF), S. L. Solovyev (IKFIA),

E. F. Vershinin (IKIR), S. Ohtani, K. Liou and C.-I1. Meng (APL)
Ionospheric Phenomena (14:30 - 16:00) Chair: K. Shiokawa (STELAB)

Comparative Studies of Satellite Electron Flux Measurements and Riometer Auroral Absorption Estimated in the
Southern Hemisphere
M.V. Stepanova (Universidad de Santiago) and A.L Foppiano (Universidad de Concepcion)

On the altitude dependence of the spectral characteristics of decametre-wavelength E region backscatter and the
relationship

with optical auroral forms
S. E. Milan, M. Lester (Leicester Univ.), N. Sato (NIPR), and H. Takizawa (Tohoku Univ.)

Simultaneous observation of South Pole all-sky monochromatic imager and SuperDARN associated
with negative IMF Bz
N. Sato, H. Yamagishi, A. S. Yukimatu, M. Watanabe, M. Ejiri, M. Okada, M. Taguchi (NIPR),
S. Okano (Tohoku University) and SuperDARN Pls

Doppler velocity characteristics derived from the Syowa HF radar
T.Ogawa, N. Nishitani, M. Fukumoto (STE lab.), N. Sato, H. Yamagishi, and A.-S. Yukimatu (NIPR)

Study on ionospheric currents by simultaneous satellite-EISCAT observations
M. Sugino, S. C. Buchert, S. Nozawa, and R. Fujii (STELAB), and T. Nagatsuma (CRL)

At which altitudes does the ionospheric ion upflow begin? A study with the EISCAT radar
Y. Ogawa, S. Nozawa, S. C. Buchert, R. Fujii (STELAB)

Tea Break (16:00 - 16:15)
Future Plan, Projects (16:15 - 17:15) Chair: S. Okano (Tohoku Univ.)

The 6th JARE 5-year future plan for Upper Atmosphere Physics
H. Yamagishi, Upper Atmosphere Physics Group (NIPR)

Observation of High Energy Cosmic-Ray Electrons with PPB
S. Torii, N. Tateyama, T. Tamura, T. Ouchi, K.Y oshida (Kanagawa Univ.), T. Yamagami, Y. Saito, S. Ohta, M.
Namiki, Y. Matsuzaka (ISAS), H. Murakami (Rikkyou Univ.), K. Kasahara (Shibaura Institute of Technology),
T. Kobayashi (Aoyamagakuin Univ.), Y. Komori (Kanagawa Prefectural College of Nursing),
T. Yuda (Univ. of Tokyo), and J. Nishimura (Yamagata Technological Academy)

Current status of the middle/upper atmosphere observation program in the Alaskan Arctic (Alaska Project)

Y. Murayama, M. Ishii, M. Kubota, H. Mori, S. Ochiai, K. Mizutani, K. Igarashi, T. Kikuchi, and H. Masuko (CRL)

An overview on the Arctic upper atmosphere environmental study by EISCAT and coordinated observations
T, Aso (NIPR)
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@ Discussions (2) (17:15 - 18:00) Chair: H. Yamagishi (NIPR)

Comment: Proposal for the Antarctic MST radar
T. Aso, K. Sato, M. Tsutsumi, M. Ejiri (NIPR)

Comment

R._Fujii (STELAB)
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William Bristow, Mark Conde, Roger W. Smith, and Matt Krynichi (Geophysical Institute, Univ.
Alaska Fairbanks)

Campaign Observations with Fabry-Perot Interferometers and HF-radars in Alaska

Mamoru Ishii, Yasuhiro Murayama, Takashi Kikuchi and Kenro Nozaki (Communications
Research Laboratory)

William Bristow, Mark Conde, Roger W. Smith, and Matt Krynichi (Geophysical Institute, Univ.
Alaska Fairbanks)

In this presentation, we will introduce campaign observations with HF-radars and Fabry-Perot Interferometers in
Alaska held on October and November, 2000 in cooperated with CRL and GI/UAF. The main purposes of this project
are (1) quantitative estimates of response of ion and neutral for the change of IMF Bz, (2)estimation of the role of
vertical wind in large scale neutral circulation in the thermosphere , (3) Validity check of vector wind velocity
deduced from the method of Conde and Smith [1998]. Conde and Smith [1998] show that neutral convection is much
similar to that of ions, and it makes interesting the comparison between the results from FPI and HF radars..
Locations of instruments are shown in the figure below. Two FPI (Scanning: CRL; All-sky: GI/UAF) are installed at
Poker Flat. An all-sky FPI and a scanning FPI are installed at Eagle and Inuvik, respectively.

AT, 2000 4E 10~11 AOFHAWBEIEGHERSPIZEAT (CRL) E7 S ANKET T 7 IN 7 Ak
(GI/UAF) MGtlid 5. ¥ S AAMAR—H—7 5w bl Zd.0&E L HF L—4%— (FHR) - 777
yARa—FEt (FPD) ORIEEHF v > RX—2Z 8N T D, ZOF v > R— 135 G A OIS A3 HE
TBH7IAATa 2 bO—RELTHDLDNS, TOF+ 2 R—2OFEBEHMIT (1) IMF Bz OZ{E
CNTAHFEAF - PHEMROIREDRENWEERMIZHEET S (2) XKD KB EICH T 58
EEOEE ZFMT 5. (3) Conde and Smith[1998]IZ &5 FPI ZH Wz BGEH 2 )Vl H o IF 24 4 0 e
R RENETFENS, KT, Conde and Smith[1993] TRENEPHAZOMFIZA A i DR IN—
Bzelads, £k, A—054—NBHICBT 22 EM I, 4 —/VLommil T EmE, Rk
TFRRAEICRAHESE NI EMNH SN TS (Crickmore et al., 1991; Price et al., 1995; Innis et al., 1996,
1997). LM L. TS OMEMAA TR EE DN ZD., FEEFEMICHETEL THHED | Y AFLAZHS
TVWBEONESMBAHTH S, FEDF ¥ o R—2TINSOMEICOWTOHERANL B &%
HHET S, RBDOREIILX. 77 T U ARO—TF¥GHA% Poker Flat 122 & (F# K% : CRL, &K% : GI) .

Eagle (£K% : CRL) BE W Inuvik (FEH :

Gl) IC1HBJo®RiESINSD, HF L—¥—iZ
SuperDARN Z 5k 9" % Prince George 3L
Kodiak O L —% —IC X 2Bl ZH 5, i
L—%—OHBHO&EZ DT FPI OB &
R<HIELTWS,

Figure: Locations of HF-radar and FPI for the
campaign. Two HF-radar systems are constructed
at Prince George and Kodiak. Two FPls are
installed at Poker Flat, one at Eagle and another
one is at Inuvik. Two circles centered at Poker
Flat and Eagle means field of view of the all-sky
FPIs Four filled points shows cardinal direction
volumes observed with scanning FPI at Inuvik. In
addition that zenith direction is also observed. =3




A new Fabry-Perot Imager developed for thermospheric
wind and temperature measurements at Syowa Station

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

The particular virtues of Fabry-Perot imager
(FPI) observations have been widely applied to studies
on 1) thermospheric response to the auroral energy
input during auroral substorms and 2) variability of the
global pattern of the thermospheric circulation with the
solar cycle. Although the spatial resolution of
thermospheric neutral wind and temperature fields
derived from wide-angle FPI observations is rather low,
the FPI is capable of observing different altitudes in
the thermosphere by selecting Ol 557.7nm and OI
630.0 nm emission lines.

Having ancestry of the Fabry-Perot Imagers
(FPIs) developed and operated at Syowa Station,
Antarctica by Tohoku University, a new FPI has been
developed as the last optical instrument among the
suite of remote sensing apparatuses introduced into
Syowa Station. Though the past FPI observations at
Syowa Station were intermittently performed for
several seasons, the FPI, shown in Figure 1, is
designed under a philosophy that it will be
continuously operated for successive seasons over one
solar cycle at least. The FPI is equipped with a fish-eye
lens with a 150 degree field-of-view, a Fabry-Perot
etalon with a 150 mm clear aperture, and a cooled
CCD camera with 1k x 1k pixels. The large throughput
of the etalon enables us to obtain a map of wind and
temperature fields in the lower or upper thermosphere
for 1 minute exposure time. A special air-conditioned
chamber surrounding the etalon stabilizes the etalon
temperature at a preset temperature within a +/- 0.05C
variation to avoid etalon-gap drifting which causes

artifacts in derivation of wind speed.

Light emitted from a frequency-stabilized He-Ne
laser is used for reference of the etalon-gap and also
for obtaining an etalon transmission function. A
temperature-stabilized chamber contains the He-Ne
laser and an etalon controller. Inhomogeneity of
auroral appearance may be an error source in wind
speed retrieval. Contemporaneous observations of an
all-sky monochromatic auroral imager will provide
data for the inhomogeneity correction.

Dual computers control the FPI. One collects
etalon-gap monitoring data and HK data and, if
necessary, feeds a operation command back to the
etalon controller. The other controls a shutter, a
translation mirror which selects signal and reference
lights, a filter turret and the CCD camera, and acquires
images of auroral and laser fringe pattern.

We also paid meticulous attention to thermal
design of a building that contains the FPI at Syowa
Station so that the etalon temperature can be stabilized
within the tolerance. The building will be built next to
the information processing building at Syowa Station.
It has more room for optical remote measurements of
general purposes. HF radars, an MF radar, a VHF radar,
an all-sky imager, and a Na lidar have been already
operated at Syowa Station to study the dynamics of the
polar mesosphere and thermosphere. The FPI will be
installed there during the next austral summer season
and receive the first light from aurora australis in the
next century.
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Fig. 1 The Fabry-Perot Imager system of NIPR.
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Initial results of mesopause temperature profile measurement by a sodium lidar in Antarctica
(OT.D.Kawahara, T .Kitahara, F Kobayashi, Y.Saito and A.Nomura
Faculty of Engineering, Shinshu University

Observation of mesospheric temperature profiles by a sodium lidar has started at Syowa station in Antarctica from
February, 2000. The initial data shows that the temperature structure has a minimum (140°K) at 87km, which is consistent
with that at Andoya (69°N) in summer time. The structure also well agrees with a model temperature structure calculated by
MSIS90.
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Figure 1. Temperature profile obtained by two

745 — T OmRBBUIE L — — R & R L frequency method (thick solid line), and

01pmBATF) L. Fv77—JLah) & LA b9 LAlE c::gulatcz by MSIS90 model (thin solid line).
W DFED 2 WRICEDA, ZOWDH 7 P % i The marker shows the temperature obtained by
WIRET 5, TN ENOFHIBEEIE 150 B3 2>T, 1 BES O doppler profile fitting.
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Clemensha, B.R., I.Veselovski, M.P.P.M.Jorge and D.M.Simonich, First mesopause temperature profiles from a fixed
southern hiemisphere site, J.Geophys.Lel., 26, 1681-1684, 1999

She, C.Y. and U. Von Zahn, Concept of a two-level mesopause: Support through new lidar observation,
J.Geophys.Res.103, 5855-5863, 1998
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Preliminary results of Syowa MF radar observations
°Masaki Tsutsumi, Takehiko Aso and Maski Ejiri
(National Institute of Polar Research)

An MF radar system was installed in late March 1999 at Syowa st., Antarctica, and has been operated continuously
without any major troubles. In addition to the traditional wind estimation by correlation techniques, the radar also
estimates wind velocities using radio meteor echoes on a routine basis. The winds by the two techniques are to be
compared. Further, the behavior of fundamental wave components such as tidal waves is also discussed.
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A study on the Arctic upper atmosphere tide
by the EISCAT radar TIDE/AGW long run in July 1999
ASO, Takehiko*, KUNITAKE, Manabu**, and TSUTSUMI, Masaki*
* National Institute of Polar Research, ** Communication Research Laboratory, Hiraiso

An analysis of the polar upper atmospheric tide has been carried out based on the EISCAT radar long run in July
1999. Both EISCAT mainland radar (KST) and EISCAT Svalbard radar (ESR) ran almost continuously for 9 days
in CP2E and CP2L modes, respectively. Below 120km, the field-aligned ion drift speed approximated to be the
projected neutral wind velocity is harmonic-analysed to study tidal components and its short-term variability in the
high latitude mesosphere and lower thermosphere region. Global study in view of latitudinal difference and of
zonal wavenumber nature based on collaboration with Alaska MF, SOUSY and other radars has given significant
clues to the polar atmospheric tides. Topics include dominant mode of 24hr tide, zonal wavenumber one 12hr tide,
behaviors of 8hr component, and geomagnetic disturbance effect etc.
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Relationship between global solar ultraviolet radiation and
stratospheric ozone in Antarctica

Shu Takeshita (NIPR), Masako Sasaki (Tokai University)

To analyze characteristics of global solar ultraviolet irradiance in Antarctica, global solar ultraviolet-B (UV-B) and
ultraviolet-A (UV-A) irradiances had been measured from October 4, 1999 to January 31, 2000 at Syowa Station in
Antarctica. It is well known that global UV-B irradiance is affected by weather condition. To normalize weather
condition, global UV-B irradiance was divided by global UV-A irradiance. Maximum of corrected global UV-B
irradiance (UV-B/UV-A) was shown in middle November to early December. A high correlation efficient between
corrected global UV-B irradiance and effective ozone amount was found.
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Interrelation between ELF Transients and Ionospheric Disturbances in
Association with Sprites and Elves

Yasuhide Hobara

Earth Observation Research Center, National Space Development Agency of Japan,
Tokyo Japan

K. Ohta
Department of Electronic-engineering, Chubu University, Kasugai, Japan

M. Hayakawa

Deapartment of Electronic-engineering, The University of Electro-Commjunications,
Tokyo Japan

H. Fukunishi
Department of Astrophysics and Geophysics, Tohoku University, Sendai, Japan

Abstract.

Red Sprites and Elves were observed in Japan during the winter of
1998/99 in Hokuriku region by the group of Tohoku Univ. [Fukunishi et al.,
EOS, 80(46)F217,1999]. We analyze quantitatively the results from
coordinated measurement consisting of ELF transients, VLF subionopheric
disturbances and lightning discharges associated with the optical events. We
find the strong straightforward relationship between charge transfer of the
parent discharge calculated from ELF (f<15 Hz) and the ionospheric
disturbances regardless of the types of optical events indicating strong
atmosphere-mesosphere-ionosphere coupling. Sprites tend to associate with a
large ionospheric disturbance with a large charge transfer, whereas a large
lightning peak current (or slow-tail amplitude) leading to the strong EMP is
necessary to initiate Elves, but with rather small ionospheric disturbances.



KTV A AT % B/ A
Z—0I DOHEHER

OtHF EWFO. B ERO, AR BO, L EEC, 2@ B¢
WK FRF R TE TR
O EE PR, CEN MBI, CHRMAETER

Statistical study of cusp/cleft aurora with all- sky auroral TV camera at Zhongshan.

H.Doi ®, HYang ®, Y Tonegawa °, N.Sato ®, K. Makita ¢
' Department of Aeronautics and Astronautics, Tokai University
@ Polar Research Institute China ® National Institute Polar Research

@ School of Engineering Takusyoku University.

Statistics with whole year’s data of 1998 showed that aurora occurrence was high during 1200-1500
UT and 2000-0000 UT at Zhongshan (MLT_UT+1.3H) . All auroral events were allowed to be
classified into 3 types, namely, corona, arc/band and break-up. We have examined the MLT
dependence of the occurrences, and found systematic differences among them. The occurrence of
corona aurora peaked around 1200-1330 UT, while that of arc/band and break-up aurora around
1500-1600UT and 1700-2200UT, and 2200-2330UT, respectively.

BRID cusp BEBHETRONZ2F—0S0OBREHBEFEEZHSMCT S0, FILEBICHRES
NTVWBLX TV AAT (HB) ZHAWVWT, 1998 £ 1 FHOA—0 70t 2o/, A—O050F
EBERY., A—070fEHO MLT 7 2 HRERIZDONWT. Hate2l-o/k. #EELT, J07,
T—=2/NB ZFLTTVA 27 v 70 3BRICH I,

WRELT, FLUEHOA—DOFIZBD 1200-1500UT EHE, ®HD 2000UT LARICHRT 5 8801%
< (FITIE. MLT_UT+1.3H). #IZHHD 1800UT EHICHBERA 50% LA FIZTFA%, £/, 8L
A—mI® UT cxdsHBEEREL TIE, J0F4—054% 1200-1330UT {HiEIcE < HERL.
TO®T— /N>R F—0OFH 1500-1600UT & 1700-2200UT 2. T LA 77 w7 2200-
2330UT HIZHZ<BP /. £DH. 0200UT LIRICHEROOFNEAI L. BRICZ<BRAIX
N3307F, WRATHRICHEENRA—OTEEZSNTNWS, 1700UT URTICBERIEhsa0) &
1700UT DARRICBAIc NS a0 EBEENRZ>TWT, BRI OFHIIHENMES L1 #ENIE- &
DRZZM, BEIOOFIZHSL LA EENIZ->E0D EL TR,
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Observations of Flickering Aurora With Multi - Anode Fast Photometers
“Kazuyo Sakanoi, Hiroshi Fukunishi
( Department of Geophysics, Tohoku University )

For a study of the dynamical processes producing flickering aurora in the
auroral acceleration region and the ionosphere, we carried out MFP ( Multi —
anode Fast Photometer ) observations for the period from April 24 to
September 25, 1998 at Syowa station ( LAT 69.00 S, LONG 39.58 E, MLAT
66.3 S ) in the Antarctic. The spatial resolution of MFP is 1.27 degrees which
corresponds to about 3 km at 100 km altitude and the highest time
resolution is 1 msec.

For selected f | ickering aurora events we calculated dynamic spectra of
the intensities of individual MFP channels and obtained following results.
Spectral peaks of typical flickering aurora with frequencies from 6 to 15 Hz
are identified for all channels of the two MFPs. There is good correlation
between the neighboring channels of each MFP. The spectra show
additional peaks with higher frequencies. The duration of each peak is
typically 1 sec. These dynamic spectra often show some frequency
dispersion and harmonics structures.

Further, to interpret these results, we have derived the spatial
distributions and the motion of flickering patches from MFP imaging data.

A =0 SR FIMEECEMBEICBITE 7w hH) A — OS5 OREBEEZRHT L0,
FAMFAEICBENT1 9984 4A24HNS9A25HOMIC,. YIVFT7 /) — KRGk T +
hA—=% (MFP) ZHW:A—OS8RZfT>o/~. MFPOZRISMAEITZL. 2 7 (G
100 kmT3 kmuafIZHis) . REOBBOMHBEZLIIUDTH S,

[CCDARASTI VYA A —OTHHRINEZA R RMIHLT,. MFP&F ¥ >
TIWZBITZTAFI VI ART MIVEFHEL, UTIRTHENESNSE., MFP 2504
NTDF v RIICBWT, BN 7 h) DR THZ26 051 5Hz DAY ML
E—UNHRINz. CNS5DARY MIVE—ZIZEROF v > XV TRVWHEEZ T, =
Z. SHICEVEBEBRDOARY MVE—=2bR 6N 5, 5 ZARYT MVE—2 ORI 730k
R 1 TH o /. BEESMBCEREOL S lED LiIZLIZEATW S,
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Micro-scale structures and dynamics of auroral arcs: Initial result on auroral
observations with a narrow-FOV high speed auroral imager at Syowa station
Hiroshi Miyaoka and Shu Takeshita (NIPR)

We present several characteristic features derived from the high-resolution
imaging observation of auroral arcs in the magnetic zenith direction at Syowa
station, using high sensitive ICCD imagers with an extremely narrow
field-of-view (7.3km X 5.5km) and a small spatial resolution (~ 11m) equivalent
to the gyro-radius of precipitating auroral electrons. In this paper,
micro-scale(<1km) structures, fast drift motions and fluctuations of discrete arcs
are described and discussed, comparing to the current theoretical models of the
magnetosphere-ionosphere coupling.

H4 O REmERN TIEIFHZICBYEL 2T EES — 0514 A—2 vy — (NADZEFW,
F— 05 OIS &€ ORFIZEEN 2 S M T 2832 B Ic B W TEBL -,

NAIDOH AL, EE L X, A A=A 57>2>T 7147 — (MCPX3). H/NH
2%, ZHTIYICCDA AT (MK b =27 AC4880-80)/ 5 k1 . Bl E &1L
oy b7 —UfEHTHORYICEREL ZH#EHAPCLEAE) IT—KHICREEI N, BRI
TEBN—FET 4 A%, BEROICDLTAT 4 7 IR EEINS, 1E&H= D656
X494 pixel, 12bitsDF P ¥ )V 7 —% BB Kif36msec (AH39msec) T IZ
6508 (FI208fH) HDIAAARETH 5. BHEFIIROMBEOF VI AT OBRE
4.3X3.2degT, lpixeld7=0D11m (K10keVETFD T v 1 O¥ER) DZERINEREE I
%5, EBEOBHITIZIZDT PHIICCDA AT 2 RITMA., BEE 7F O/ CCDH A S
(EF4H7) 2688, 4 A~6 AETRIRERIBD =+ /2 8HIN T /2
Moz, 7T AU LZE L, H46RDT— Y ERG TS5 ENTE R,

AHETIE, BRI ATLOFMEEDIC, ZOREEF A A—y—BHITHEZS N
R A — O I OMMSE S RFFAENC DWW THRE T 5.

Fig.1 Narrow-FOV high speed Fig.2 Optical dome
auroral imager at Syowa station
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On the dynamics of black auroral arc with fast poleward movement

and ambient bright aurora
° H. Takizawa, A. Morioka, H. Misawa (PPARC, Tohoku Univ.),

N. Sato, H. Miyaoka (NIPR)

Black aurora has been studied recently with high resolution satellite observations.
However, there is little information on its dynamical behavior because of the difficulty of
optical observation. We report fast moving black auroral arcs based on the detailed
optical observations at Iceland. Sometimes, black aurorae show repeated fast poleward
movement and at the edge of moving black aurorae ambient bright aurorae are enhanced.
This suggests that there is a relationship between this type of black aurora and ambient
bright aurora.

We discuss about detailed analysis of their dynamics and brightness/darkness.

RADENEHEL T, BoZE0ELAEBREZED TS v /A —DOIIcDOWTOWEIL.
1970 FRICEDHFENR R INTLR, —REFFAIZR S0, IBEFOEHEINTETWL S,
LrL, TOBREICETA08,. FBIIOWTHRE+AICHBEEIN TS EIZE LT,
TI9 A —0FIZDO00WTI,. FEEFERHEBENRZ N,

AHATIE, MK AREETBEICBWTBAISN, ChEFTREINTWAERNWT S
VIF O 7= OHEL, TOHEENSHRICHIREBBIIONWTERT S,

1999 £ 3 A 8 H 00:30 UT 2°5 01:10 UT IZW™FT, 74 AT K, 7w 7 ) )LEH
FICBNT, BEAMICEVWEEZREDS. MAMICENBEIZERVET TSy r4—n5n
Bflan/, ZoT75vyrF—073, EHEVWSEVWET, RESEBHRAABE - i
RKo>HEBREROER L. —F, BEOA—OSICEL T, 7974 —05 0510
W, TOEHEOHSINERTLZ2ENIEHKBBR N, ToZEMS, ZOBSRICH
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Observation of Auroral Spectrum with a Newly Developed Spectrograph

©S. Okano', M. Taguch®?, T. Sakanoi', M. Okada?, T. Aso?, and M. Giri?

(1)Panetary Pasma and Atmospheric Research Center, Tohoku University
(2)National Institute of Polar Research

A new spectrograph has been developed at NIPR for observation of auroral spectrum. The
instrument consists of a large fish-eye lens (180-degree FOV, f=6mm, F1.4) whichi provides high
luminosity, a slit which passes the light from the sky along meridian direction, a collimating optics,
a grism with 600gr/ mm, an imaging optics, and a digital camera with a back-illuminated CCD chip
of 512 x 512 pixels. Actual performance of the spectrograph (wavelength range of 420-735nm,
spectral resolution of of 1.5nm and  sensitivity of 0.06 cts/ pixel/ Rayleigh/ sec at 558nm) was
obtained through calibration performed using NIPR optical calibration facility.

The spectrograph was deployed at Aurora Station in Longyearbyen, Spitsbergen in early March
2000 and the full season observation will be started in the fall of this year. However, some
interesting aurora spectra have already been obtained in the test observation period.
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Polar ionospheric plasma convection and current models for nonsubstorm cases:

Toward space weather applications

S. Taguchi, I. Hayashizaki, and H.Nishimura (Univ. of Electro-Communications)

To forecast plasma convection, current distribution, and geomagnetic
disturbances, or space weather, from satellite measurements in the upstream solar
wind, a method has been developed to derive the electrostatic potentials in the
polar ionosphere obtaining from any combination of the IMF orientation and
magnitude, and solar wind velocity. The model has been also used for obtaining
current distribution patterns, and from these current distribution patterns
geomagnetic disturbances have been calculated. The calculated magnetic
perturbations have been compared with the observations at ground stations, and
the difference has been evaluated.

BEEHBO S XTHANSABEREVDIREMERMEE IMA)ICaYbO—JLE
N3 &, BEETECHLAIBEEHBOEREFLIVUERHRUN. 50\ (1 FBIES
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Solar Wind Control of the Cusp
Observed by the SuperDARN Radars

°K. Hosokawa!, T. Iyemori?, A. S. Yukimatu®, N. Sato®

! Graduate School of Science, Kyoto University
? Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University
8 National Institute of Polar Research

The radars of SuperDARN observe the echo whose spectral width is extremely broad (more than
300[m/s]) in the region between 70 and 85 Invariant latitudes around the magnetic local noon during
winter. This region is normally considered to be the polar cusp from the results of previous case
studies [Baker et al., 1994; Rodger et al., 1995]. We have investigated this broad spectral width region
statistically and clarified the behavior of the cusp location determined by the SuperDARN radars.
The location of the cusp is examined using the data from several satellites such as DMSP [Newell et
al., 1989] and Polar [Zhou et al., 2000]. In these studies, it is concluded that the latitudinal location
of the cusp moves equatorward with the increasingly southward IMF. It is also found that the cusp
shifts prenoon for IMF By negative case and postnoon for IMF By positive in northern hemisphere.
In presentation we will show the dependence of the cusp location determined by the SuperDARN on
the parameters of solar wind (IMF By, Bz, and dynamic pressure).
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Characteristics of ionospheric convection under very low solar wind dynamic pressure

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

Ionospheric convection observed by the SuperDARN radar is studied when the solar wind dynamic
pressure was very low, up to 0.05 nPa. The HF radars observed very fast (>1.5km/s) westward flow in the
dusk to midnight local time range. This fast flow was located inside the auroral oval, judging from the
comparison with the DMSP particle data. The possible mechanisms for generating such fast flows will be
discussed.
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Figure. Variation of ionospheric plasma velocity at Syowa East for 1600-2400 UT on May 11, 1999. The
L-shell fitting algorithm (Ruohoniemi et al., 1989) has been applied.
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Conjugate observations of polar cusp/cleft ionospheric absorption
during low and high solar wind dynamic pressure pulses

OM. Nishino (STEL Nagoya Univ.), H. Yamagishi (NIPR), N. Sato (NIPR), Y. Murata
(Grad.Univ. Adv. Studies), L. Ruiyuan (PRI China), P. Stauning (DMI)
and J. A. Holtet (Oslo Univ.)

The solar wind flow around the Earth’s magnetosphere is by no means a steady state but is
characterized by major changes of its magnetic field (IMF) and plasma velocity as well as plasma density.
A response of the dayside magnetosphere by changes of the solar wind dynamic pressure pulses is
another major dynamic feature of the solar wind interaction with the Earth’s magnetosphere. An
auroral event sequence at the dayside polar cap boundary observed by optical ground-based techniques is
a signature of time-varying solar wind-magnetosphere-ionosphere coupling (Sandholt et al., 1993).
Sandholt et al. (1994) have revealed that cusp/cleft auroral sequence is stimulated bursts of electron
precipitations that originate from magnetosheath plasma accessed in the dayside magnetosphere in the
noon or near-noon sector. Thus the cusp/cleft aurora is the most unambiguous ionospheric signatures of
the open/closed field-line separatrix surface at the dayside magnetopause. Such the open/closed filed-line
separatrix would be more clarified if conjugate observations of dayside auroral phenomena could be
realized between the ground hemispheric stations. However, it is evidently impossible to perform
conjugate optical observations in the polar cusp/cap region.

The imaging riometer for ionospheric study (IRIS) can measure spatial-scale, shape and movement of
cosmic noise absorption in the ionosphere during years. This performance indicate a powerful tool for
conjugate observations and would be available for the ionospheric response caused by eventual changes of
solar wind-magnetosphere interaction.

In this paper we present two events (August 1 and 3, 1997) of the conjugate daytime absorption
observed at the high-latitude inter-hemispheric stations, Danmarkshavn (DMH) in east Greenland, Ny
Alesund (NYA) in Svalbard, and Chinese Zhongshan Station (ZHS), in Antarctica. The two events were
observed in the post-noon sector during low and high solar wind dynamic pressure pulses, respectively.
The daytime absorption with a series of spike-type showed conjugate or non-conjugate relationship
between the hemispheric stations for specific changes of solar wind parameters. Time variation of the
absorption images is compared with auroral all-sky images taken simultaneously at winter southern
Zhongshan Station in order to confirm the spatial scale, shape and movement of the absorption. We
discuss a dynamic feature of the daytime absorption by the use of ground geomagnetic variations in terms

of the ionospheric response to the solar wind dynamic pressure pulses and the IMF changes.
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Optical/particle/magnetic/SuperDARN signature
associated with the negative SI

OSato, N., Y. Murata, H. Yamagishi, A- S. Yukimatu, M. Kikuchi, M. Watanabe
(NIPR), Yang Huigen, Liu Ruiyuan (Polar Research Institute of China), M. Lester,
Steve Milan (Univ. of Leicester), J-P. Villain (LPCE/CNES), and F. J. Rich (US AF
Research Lab)

A negative SI'occurred on 3 August 1997. We examined this event in detail using the
data obtained by all-sky TV cameras at Zhongshan in Antarctica, SuperDARN HF radars
over the northern and southern polar regions, magnetometer networks at IMAGE,
Greenland and CANOPUS by referring in situ satellite data located in the solar wind
(WIND), magnetosheath (GEOTAIL), magnetosphere (LANL-1, GOES-8) and ionosphere
(DMSP-F13, F-14). The following interesting characteristics are found; 1) sudden
enhancement of an east-west-aligned discrete aurora occurred associated with the SI". 2)
Quasi-periodic (~10 minutes) variations were found in optical intensity, HF radar power
and magnetic variations. 3) Upward field-aligned current and inverted "V’ electron
precipitation corresponded to the region of the optical aurora. 4) SuperDARN data
showed that the convection reversal boundary located at ~80 MLAT in the 16-18 MLT
sector at the SI" onset and the boundary moved poleward after the SI'. 5) Spatial and
temporal variations of the convection boundary were consistent with the magnetic
variations at IM AGE and Greenland network.

These signatures suggest that the luminosity pulsations triggered by the solar wind
negative impulse are amp lified not via processes of instability in the equatorial plane filling
the loss cone but via dynamic coupling between the solar wind, magnetosphere, and
ionosphere.
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Simultaneous ground-based observations of electric and magnetic field
variations near the magnetic equator

M. Shinohara (1), K. Yumoto (2), K. Nozaki (3), and the CPMN and Westpac Groups

(1) Solar-Terrestrial Environment Laboratory, Nagoya University
(2) Kyushu University
(3) Communication Research Laboratory

It is well known that daytime DP 2 magnetic variations observed on the ground are
correlated with changes of the solar wind Bz component. Electric fields caused by the solar
wind interaction with the Earth's magnetic field are imposed on the polar ionosphere and
penetrate into the equatorial ionosphere. DP 2 magnetic variations in the daytime are clearly
seen on the ground in the equatorial region where the ionospheric conductivity is zonally
enhanced, while those in the nighttime are difficult to be observed because of the lower
ionospheric conductivity. In order to clarify the global nature of penetration mechanism of DP 2
electric fields from the polar to the equatorial ionosphere, we have carried out simultaneous
magnetic and electric field observations using the magnetometer network and the HF radar.

The Frequency Modulated-Continuous Wave (FM-CW) HF radar with ionosonde mode was
operated to deduce the ionospheric electric fields of DP 2 variations at the dip equator, Cebu,
Philippine during the Westpac campaign of Februaryl8 - March 29, 1999. lonograms were
obtained with a time resolution of 5 minutes and a virtual height coverage from 80 to 700 km.
Because the ionospheric plasma drift by the zonal electric field should be directed vertically
upward or downward in the equatorial region, the vertical motion estimated from changes of
height in time on the ionogram data can be recognized as the azimuthal electric field in the
equatorial ionospheric region. Magnetic field variations are also observed simultaneously at the
dayside and nightside dip-equator stations of the Circum-pan Pacific Magnetometer Network
(CPMN).

It is found that the observed DP 2 magnetic variations and the estimated azimuthal
ionospheric electric fields are well correlated in the daytime. Amplitudes of DP 2 magnetic
variations are very small and/or negligible in the nighttime, but the ionospheric electric field
variations in the nighttime are found to be well correlated to DP 2 magnetic variations observed
in the daytime. This result suggests that the ionospheric electric field variations of DP 2 are not
in the zonal, but oriented in the dusk to dawn (or vice versa) direction in the equatorial region.

Simultaneous ground-based observations using multi-techniques are useful to study the
global nature of penetration mechanism of ionospheric electric fields from the polar into the
equatorial region, and to clarify the coupling mechanism between the solar wind and the Earth's
ionosphere.
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Convection transients in the auroral zone at a Pi2 onset

O. Sakal»2, T. KitamuraZ2, H. TachiharaZ, M. ShinoharaZ, N.B. Trivedi3, N. Sato?
J.M. Ruohoniemis, R.A. Greenwald?

1. Department of Physics, Kurume National College of Technology, Kurume.
2. Department of Earth and Planetary Sciences, Kyushu University, Fukuoka.
3. Instituto Nacional de Pesquisas Espacias, Sao Jose dos Campos, SP

4. National Institute of Polar Research, Tokyo

5. Applied Physics Laboratory, Johns Hopkins University, Laurel, Maryland.

Abstract. The ionospheric convection transients (High Velocity Event; HVE’s) were observed in the
auroral zone by the SuperDARN at 1826-1844UT and at 1902-1904UT, 25 September 1994 in the
dusk sector. Associated with the occurrence of these convection transients, magnetometers at the dip-
equator recorded Pi2 onset with no significant background field changes even in a dayside sector. It is
found that the onset of the convection transient commenced prior to (an order of few minutes) the Pi2
onset. Such a nice timing may infer that the convection transient observed in the auroral zone may be
an ionospheric signature of the enhanced flow of the plasmas that would have been triggered at the

substorm onset in the midnight magnetosphere.
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Relation of VLF hiss to substorm

Bk B (FHHERERERIZEAT)

T. Ondoh (Space Earth Environment Lab.)

Study on VLF data received from ISIS—1and -2 at Syvowa s

tation, Antarctica in 1982 shows that the VLF hiss often

occurs fromsubstommaximum phase to last one.

HREMEHT1 98 2FICZELEISIS—1&-20OVLFBEROBREE6 F v RIVEET—FEZHNT,
MIALHEES 0 —80° WWHBHNEVLFERAEAEREHEDMFRERN, B0 ETRHALZVLF
b ADREE, BB E OO BKRERIFT 2 S AL THRERICERXICZD, BEERUEGE~ETIT55 ke
VUFTOEBETFICESEEDNS1dB UTFTOFEED VA A—FRIRER<HBEL TWi, U Uil EERTE,
BENDOENWHHRZBEEVLFERAEOBEFRIBHABATRE N>, SEIOMITERIT, &ES500 kmbl ETEHM
LR (F5XAXAR—XERAELHRER) &¢F—0OJkX (Polar hiss) 2%, BKAEEDE
KN SEHEANT T, R<EETHZIELZRLTVS,
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Substorm groups controlled
by high-density recurrent streamers from the sun

* Takao Saito (Tohoku Univ. OB) * Hiroaki Misawa (Tohoku Univ.) * Natsuo Sato (NIPR)

Group activity of substorms is controlled by recurrent-type high-density streamers from the sun. The streamers
activate the groups when they give rise to CME's, while they quieten the groups in the ordinary state.

[(#E] A—nJ@BEE L TREA DI 2 RSB EEELIC I, A2 AMERRD b T& 7z, EHILKE
TEBE I O IEFMR 2 R BEMEEEL & . B/ NYERTO, BUREEELL O TH D, L Z A KBAIHED
TRBEOBVEEEA ) —~—RRWEEh, ZTHICER L TR ~OKB AR~/

[(7—4 L fRHT] GEFED solar & geophysical data # A ' #—FR v Fe YOG L, #EELHE L TKB A
1 fEORERE L THETIVNENSL, ZhbT—4—it, FICH mEEEICL 2BERIC L CHL-,

RER] (D KBHERBRAAREHL TV 1EOBERTH S, TOKEREBEICOVT2 2FEEME2 6
EERERET AR RBENTE L, RELXSICET VB ICREEP CHD Z L1 HER S (Figure 1),
Q) KSR ROIZIERME LS, B TRFEEO® O BB EEKAR EH LT3,
(3) Z D{EFHFERMIC P E N CTEEERMATEE L. 3B substorm # % activate L TUV 5,
(4) = DS HBEMIRIL, [RIRFIZ CME (Coronal Mass Ejection) 3841 & 2 AW A 35, Lid> T—H CME
BEATRHE, £ ZIXEmEERRICHET S,
G)FTRbb®mBEKRIL, 8% substorm BEOEELZMX 5 1&BIEZRZTHA, KBEBREHED &, FFC
[activate] T A& FIZH - T, KIEELZEIR T LWV ZEENRRWEEhT, -T2 o “HtEN, KBS
~HEREREBIR ORI A B O —RIC > TE R EBRHEMNE o T,

RILR L992 1993 1994 18995 1996 19897 1998 La9g89 2000

Figure 1.  Synoptic chart of the solar magnetic field polarity at the source surface (r=2.5Rs).
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Two-step development of substorm expansion

H. Nakai (Ibaraki High School), Y. Kamide ( S olar- Terrestrial E environment L aboratory, Nagoya University)

Using ground magnetometer data from the CANOPUS magnetometer network and the INTERMAGNET observatories

along with data from two spacecraft, September 26, 1996 and December 10, 1996 substorm events are studied. It is shown
that there was two-step development in the substorm expansion in terms of the westward electrojet (WEJ). The second WEJ
was enhanced poleward of the first WEJ. A clear wedge-current system was formed for each WEJ. Implications of this two-
step development are discussed, relating to various observations at geosynchronous altitude and in the near-Earth magnetotail.
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DISTORTION OF THE OUTER BOUNDARY OF THE
NIGHTTIME CLOSED REGION IN THE MODIFIED 1996
TSYGANENKO MODEL

OTakashi Yamamoro! and Shoshi INoug?

1 Department of Earth and Planetary Science, University of Tokyo
2Faculty of Education, Iwate University, Morioka

This paper defines the outer boundary of the magnetically closed region to be
constituted by field lines with the parameter of adiabaticity, x, equal to unity,
where x? is the ratio between the minimum radius of field-line curvature and the
maximum Larmor radius of an ion with 1 keV in energy. Practically, in the tail
region these values of both radii are achieved at the equator, when the filed lines
are symmetric with respect to the equator. Any field line with « less than unity is
considered to be open, because hot ions with keV energies could not be constrained
on the field line and they tend to escape away to the interplanetary space. The
outer boundary of the closed region is determined using the TSYGANENKO mag-
netic field model (1996). It is shown that the outer boundary of the closed region
is “distorted” on the nightside in the sense that the ionospheric projection of the
average magnetic drift velocity of a plasma with isotropic pressure is not parallel to
the boundary; more specifically, that of an isotropic ion fluid has an equatorward
component on the duskside boundary and a poleward one on the dawnside bound-
ary, respectively. As has been discussed by YAMAMOTO et al.[1996], this kind of
the boundary distortion may be one of the possible causes of the generation of
the nightside region 1 field-aligned current. As the IMF (interplanetary magnetic
field) Bz(< 0) decreases (By = 0 is assumed), the distortion of the outer boundary
of the closed region becomes more significant while the open region (namely, polar
cap) on the ionosphere expands. As the IMF By(> 0) increases, the distortion
becomes less significant while the polar cap contracts. As the IMF Bj; exceeds

several nanoTeslas, the open region finally disappears.
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A longitudinal dependence of the eastward or westward
magnetic variations at mid-latitudes

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

The field-aligned currents flowing into or away from the high-latitude ionosphere
are expected to generate the eastward or westward magnetic variation at mid-
latitude ground observatories. We found a (geomagnetic) longitudinal dependence
of the eastward or westward magnetic variation. In this paper, we discuss the
longitudinal dependence, and we propose an explanation for the longitudinal de-
pendence as an effect of the field-aligned currents in consideration of the distortion
of the terrestrial magnetic field and
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Average behavior of the electron flux at geostationary orbit observed by ETS-V
ON. Yokoyama, T. Goka, H. Matsumoto, and H. Koshiishi (NASDA)

We have examined the variation of the electron flux at geostationary earth orbit observed by Engineering Test
Satellite V (ETS-V) during geomagnetic storms in order to find the relationship between the storms intensity
and the flux increasing. From 1987 to 1997,that is ETS-V data exists, 241 geomagnetic storms (the minimum
Dst <—60nT) are visually identified. For these storms, we have compared the increasing rate of flux in
recovery phase with the minimum Dst value. In this result, we have found that the increase rate of the
electron flux essentially does not depend on the storm intensity. We have also examined the relationship
between the electron flux and the solar wind speed. The tendency has been seen that, in the solar declining

phase, the electron flux is proportional to the solar wind speed.
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GENERATION OF REGION 1 FIELD-ALIGNED CURRENT
IN THE LOW-LATITUDE BOUNDARY LAYER IN THE
TSYGANENKO MAGNETIC FIELD MODEL

OTakashi YaMaMOTO!, Shoshi INoUE? and Masao OzAK®

! Department of Earth and Planetary Science, University of Tokyo
2Faculty of Education, Iwate University, Morioka

3 Institute of Industrial Science, University of Tokyo

Using the TSYGANENKO magnetic field model, it is shown that a magnetosheath-
plasma entering the low-latitude boundary layer (LLBL) is highly likely to be po-
larized, producing the region 1 field-aligned current (FAC) as observed there. The
FAC generation occurs whenever the sheath-particles penetrate into the magneto-
sphere, regardless of what kind of entry process takes place. This is categorized
as the pressure-driven mechanism which was first proposed for the LLBL FAC by
YANG et al.[1994]. The present paper stresses that the LLBL FAC production
is a direct consequence of the formation of the magnetopause, because the mag-
netopause currents act to shield the magnetic field originating from the currents
inside the closed region of the magnetosphere so that the inner edge of the magne-
topause current layer (i.e., outer edge of the LLBL) intersects the magnetic drift
paths inherent in the magnetosphere. Such a simple situation is illustrated by cal-
culating the distribution of the flux tube volume in the TSYGANENKO magnetic
field model. From this illustration, one can intuitively and clearly understand how
the charge separation producing the LLBL FAC occurs and that it always does.
Furthermore this paper proposes a new viewpoint that the generation of LLBL
FAC is a result of the solar-wind distortion of the terestrial magnetic field lines
which should be configured in axially symmetric manner without the influence of

the solar wind.
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Ray tracing of whistler mode waves
with distorted geomagnetic field model

° K. Kawamura, T. Matsuo
Graduate School of Informatics, Kyoto University

We develop a ray tracing program of whistler mode waves with distorted geomagnetic field model
to study the wave propagation characteristics in the magnetotail.

FAAT—FE—FOEHETT 7 IEAICRL T, BABEREBR~Z A —R4EBIcBWTdE
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LAMLA YT TIIRIGTE Y, KEBRIC L 2B OERE* ZEBL BT T NV E T I XV HEET
WASILEEE 72 % o ARBFFECIIREHE 7 V1213 TsyganenkoMWABZEL 22 EF N & v, HEEFIVIZIE
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(1) N. A. Tsyganenko, Planet. Space Sci., Vol.37 , No. 1, 1989.
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frequency = 1.0 kHz
Initial Alt. = 1000 km

Figure 1: Ray paths of whistler mode waves in a diffusive equilibrium distribution
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Computer experiments of amplitude-modulated Langmuir waves
H. Usui, H. Furuya, H. Kojima, Y. Omura, and H. Matsumoto
Kyoto University, Radio Science Center for Space and Atmosphere

In order to explain the mechanism of amplitude modulation of Langmuir waves, we adopted a new theory,
““nonlinear trapping theory", associated with an electrostatic nonlinear interaction between the excited waves
and electrons trapped in the potential wells. To validate the nonlinear trapping theory, we perform computer
experiments with PIC (Particle-In-Cell) model. We found that temporal waveforms obtained from the
computer simulations are quite similar to those observed by GEOTAIL or other spacecraft. Then we examine
whether the nonlinear trapping theory can explain the waveform modulation seen in our simulations by
investigating the spatial scales of the wave packets. In order to apply the theory to the observation, we
modified the above theory to be applicable for the temporal data. In the comparison, we change our
viewpoint from "“spatial” to "temporal” and examine the time duration of packets. Further, by making use of
the result, we attempt to estimate the velocity of electron beam component which is difficult to detect
because of coarse time resolution in the observation.

(a) temporal variation at x=>512[grid]
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(b) spatial variation
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(a) Temporal waveform profile observed at x=512 grid point.
(b) Spatial waveforms superimposed at different times.
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Quasi-periodic observations in relation to the solar wind dynamic pressure
-Simultaneous observations of all-sky TV camera and HF radars-

OY.Murata(Grad. Univ. Advanced Studies), N.Sato, H.Yamagishi, A.S.Yukimatu, M.Kikuchi(NIPR),
K.Makita(Takusyoku Univ.), T.Ogawa(STEL Nagoya Univ.), H.Yang, R.Liu(PRIC), A.D.M.Walker(SPRI Natal Univ),
M.Lester(Leicester Univ.)

Zhongshan Station in Antarctica is located at 74.49°S in invariant geomagnetic latitude and
MLT=UT+1.7hr. All-sky TV camera and meridian-scanning photometer at Zhongshan gives us
an opportunity to observe quasi-periodic optical aurora in the vicinity of the cusp/cleft region
on the post-noon sector. The field of view of the Syowa East HF radar covers over Zhongshan,
so that it is possible to investigate the spatial and temporal signatures of quasi-periodic optical
aurora and HF radar aurora. We report here a case study of simultaneous observations of
quasi-periodic optical aurora, HF radar backscatter power, Doppler velocity and ground based
magnetogram, acquired on August 3, 1997.
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Transverse and Compressional ULF waves observed by GEOTAIL, SuperDARN

and ground magnetometers

OYasuhiro Matsui [1], Yutaka Tonegawa [1], Tohru Sakurai [1]
Natsuo Sato [2], Hisao Yamagishi [2], Akira Yukimatsu [2]
[1] Department of Aeronautics and Astronautics, Tokai University

[2] National Institute of Polar Research

GEOTAIL observed two interesting ULF events in which transverse and compressional Pc 5
waves were successively excited near the dusk side LLBL on January 25, and 30 1999. On both
days, transverse waves were observed on the ground. The result of the polarization analysis of
the ground data shows that the transverse waves are propagating eastward, and resonating
around 70° magnetic latitude. On the other hand, the compressional waves were propagating

westward with m~13 in the ionosphere, but they were not detected on the ground.

BHAIRIESERAEICH>A#E%2E>T5 GEOTAIL 2. EMBZzHAL TV S
SuperDARN. % L Tih ® IMAGE magnetometers D FFFEHEICEL D ULF EEBHOWEZITH
TW%, 4E. SuperDARN OHRFIBRIMETH 2 1999 4£ 1 A 25 HH LW 30 HIZ GEOTAIL
A, MEEBEERESLEGEL CRAILAZ, CO&E, GEOTAIL 2D 7y b7 > MMHED
L —#&—& IMAGE THZENRAS Nz,

25 H. 30 HEHIZT GEOTAIL AR B 28 L/~ & ¥, SuperDARN TI3A R/ T O —HV4E
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SNEREBORBRELZRARNER, BKIEE 70° (HE28ICREOEES RAMEEER THE
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Long Period Magnetic Pulsations With Constant Phase
Along Magnetic Latitude

“Yutaka Tonegawa, Tohru Sakurai, Yasuhiro Matsui

Department of Aeronautics and Astronautics, Tokai University

Magnetic pulsations observed on the ground with periods of a few minutes to ten minutes, i.e.

Pc 5 pulsations, have been explained as a field line resonance (FLR) in the auroral latitudes.
One of the most obvious features of FLR is a phase shift across the localized position of the
resonance, and plenty of observational results have supported this. In the present study, we
have found an unusual Pc 5 pulsation of which phase and frequencies of spectral peaks are quite
constant along the latitude of 56 to 68 degrees. This Pc 5 wave was observed by IMAGE
magnetometers on February 1, 1998, when GEOTAIL encountered a multiple crossing of the
dayside magnetopause with the same period. =~ We discuss the uniqueness of wave

characteristics compared with those of usual Pc 5 waves.

HETRUMSNZEHMEINS 10 70O0WDWPS Pe 5 lREIOFEAEREE L T, MABEEAH
DOFMEPB (KHI) . EHE TIE waveguide/cavity E— RAREAHBEINTWLEA., WIhbE
BEEH OB EHABIRE) (FLR) T§5LEX5NTWVWS, FRL OB EFLZHEBROVEDIC,
BOMHEPERESLMIEND ZENE TS, L2308, SERLBMHEBLIUZARY b
WE—T O BN ETAEE 56 NS 68 EOHBTEHD T—ETHHEER Pc 5 2RHL
7. THIL, IMAGE BRI TEHAIS . FRFRICEE OB 01 S B 5 R iR #75 GEOTAIL
THAI Nz, CZORRBBRIZOVT, FRL ORHEEH S 72 —RIZ Pc 5 EHBELANS,
ZORE - RIEEEICONWTERT 5,
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Characteristic of Pc 3 ULF Waves Observed in the Dayside Magnetosheath

“Yu-ichi Shinkai” , Tohru Sakurai” , Yutaka Tonegawa®

‘“Department of Aeronautics and Astronautics, School of Engineering, Tokai University

Wave characteristics ( wave modes and Poynting fluxes) of hydromagnetic ULF signals,
Pc 3 (periods = 10 — 40 sec) in the magnetosheath were investigated using the magnetic
field, electric field and plasmas simultaneously measured by the Japanese scientific
satellite, GEOTAIL . The results showed that Pc 3 ULF signals in the magnetosheath
propagated with the mixed wave modes including fast, intermediate and slow
magnetosonic waves. The  Poynting fluxes of the Pc 3 ULF signals in the
magnetosheath were found to be 100 ~ 1000 times bigger than those of the Pc 3 signals
observed in the magnetosphere (10 ~ 50 nd/m?’s ), suggesting that the transmission
efficiency of Pc 3 signals across the magnetopause is the order of 1% or 0.1% only. These
observed facts suggest that Pc 3 ULF waves in the magnetosheath should be the
sufficient energy source for the Pc 3 observed both in the magnetosphere and on the

ground.
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Aplication of wave distribution function method for studying propagation
modes and source location of Auroral Kilometric Radiation.

Akira Hosotani, Takayuki Ono, Atsushi Kumamoto

Department of Geophysics, Tohoku Univ.

Power flux and propagation direction of Auroral Kilometric Radiation (AKR) have been determined
for both X-mode and O-mode waves by applying the wave distribution function method for the data
analysis of Poynting Flux measurement data obtained by PWS system onboard Akebono (EXOS-D)
satellite.

The results indicate that the power flux of X-mode waves is more intense than that of O-mode with
factor of 2 to 10. We identified X-mode AKR waves propagating almost parallel to the magnetic field
near the auroral field line. Based on usage of the wave distribution function method, source location
of AKR has been determined as multiple source signatures.

1.IEL®IT

F—O7F0A-FWi (AKR) 13, HERD S KFHIN BB MO ERABERNTH S, Gurnett[1974] iZ
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Instability (CMI) 2UL<ZF ANSHN TS, LML, Akebono(EXOS-D) fifiz & 2 27 B & -
T, CMI A ZZLTREATER VLS BFFNRBHINTE D, MOREBEOF 50 A hEMA
@éﬂrm&°$ﬂ%fﬁ%$ﬁﬁ&ﬁﬂt&ﬁ¢%twt.mmmmm%t%ﬁéntpwsmﬁf
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The seasonal dependence of the vertical distribution of auroral particle
acceleration region observed by the Akebono satellite.

A. Kumamoto, T. Ono (Tohoku University)
H. Oya (Fukui University of Technology)

[Introduction.] In the recent observations of auroral kilometric radiations (AKR) by the GEOTAIL space-
craft and the Akebono satellite, it has been clarified that the activity of AKR shows the seasonal depen-
dence [Kasaba et al., 1997; Kumamoto and Oya, 1998]. The seasonal variation phenomena have been
reported not only on AKR but also on other auroral phenomena like electron precipitations [Newell et
al., 1996], UV aurora [Liou et al., 1997], and EMIC [Erlandson and Zanetti, 1998]. From these results,
it is suggested that auroral phenomena are generally under the effects of seasonal conditions. Among
the seasonal variations of auroral phenomena, the most notable point in the results of AKR is that the
seasonal effects is more distinct in low altitude AKR sources than in high altitude ones, which is revealed
by the frequency analyses of AKR. In order to explain them, we have investigated the seasonal variation
of the vertical distribution of auroral particle acceleration regions by analyzing the data of AKR and
upward-flowing ions (UFI) observed by the Akebono satellite.

[Vertical distribution of AKR sources.] The seasonal variations of vertical distribution of AKR sources
have been investigated based on the 10-years data observed by the Akebono satellite from 1989 to 1998.
In the analyses results, lower limit altitude of the vertical distribution of intense AKR sources is shifted
up to 5,000 km in the summer polar region and shifted down to 3,000 km in the winter polar region.

[Vertical distribution of UFI events.] In order to determine the lower limit altitude of auroral particle
acceleration region by particle observations, the occurrence frequency of UFI events has been statistically
analyzed based on the data of LEP on board the Akebono satellite. The results show that the lower limit
altitude of the occurrence of UFI event is shifted up to 5,000 km in the summer polar region, while that
is shifted down to 3,000 km in the winter polar region. These seasonal variations of vertical distributions
of UFI events show clear coincidence with those of AKR sources.

[Discussions.] The analyses results of seasonal variation of vertical distribution of AKR sources and
UFT events suggest that auroral particle acceleration regions are vertically distributed depending on the
seasonal conditions; the lower limit altitude of auroral particle acceleration region is shifted up to 5,000
km in summer polar region and shifted down to 3,000 km in winter polar region. As the reason of seasonal
control on vertical distribution of AKR sources, it has been proposed that upwelling plasma from sum-
mer ionosphere prevent AKR emitting via the generation mechanism of cyclotron maser instability (CMI)
[Kasaba et al., 1997]. However the similarity of vertical distribution of AKR sources and UFI events shows
that the same control factor must work on them and the effects of the variation of background electron
density on AKR are considered to be little. As the generation mechanism of auroral particle acceleration
region, there have been proposed various mechanisms such as weak double layers, inertial Alfven waves,
and anomalous resistivities. Whichever mechanism has tendency that field aligned potential drop becomes
easy to be kept under the condition of low plasma density in the winter polar region. The evaluations of
the effects of background plasma density for each mechanism are deferred to future works.
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Crrelation analysis between waves and particles observed by Akebono

°R. Niitsu Y. Kasahara
S. Watanabe M. Yamada
T. Mukai

(Dept. of Communications and Computer Eng., Kyoto Univ.)
(Division of Earth and Planetary Science, Hokkaido Univ.)
(Institute of Space and Astronautical Science)

Broadband VLF/ELF waves associasted with ion heating/accelation are usually observed in the polar
region. The broadband wave is a major energy source of the ion heating/accelation. Using the datasets
obtained by Akebono for more than 11 years, the global relationship between particles and waves can be
clarified quantitatively. In the present paper, we introduce correlation analysis of wave and particle data

obtained in the ion heating/accelation region.
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Fig.1 An example of wave and particle data observed by
Akebono.
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The generation of downflowing field-aligned electron beams in the diffuse precipitation region

The upgoing, downgoing and counterstreaming field-aligned electron beams are observed in the diffuse
electron precipitation over the auroral oval. The upgoing electron beams are observed up to the apogee of
the Akebono satellite, while the counterstreaming and downgoing electron beams are often observed at
lower altitude. We conclude that the downgoing field-aligned electron beams are of ionospheric origin
and are reflected back above the upward acceleration region of the ionospheric electrons.

A — 1 745D return current FIKIZ X, B ZFIH) L BRI XOBRBHBET Y — 4559
ELTWEH, ENLETTEEEITHEARSOBEFE—LADHFIEL TS T & A5, FAST
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RELATIONSHIP BETWEEN NEUTRALS AND IONS IN THE AURORAL E-REGIONS
VERIFIED BY SIMULTANEOUS FPI AND VHF RADAR OBSERVATIONS AT SYOWA

T. Sakanoi ', H. Fukunishi ', S. Okano ', Kiyoshi Igarashi
' Graduate School of Science, Tohoku University
* Communication Research Laboratory

In order to clarify the relationship between neutrals and plasmas in auroral E-region, we
have analyzed neutral wind and plasma drift data obtained simultaneously by a Fabry-Perot
Doppler Imaging System (FPDIS) and a VHF radar, respectively, installed at Syowa station
(66.4 deg. MLAT), Antarctica. Line of sight velocities of neutral winds in the E-region covered
by the VHF radar were obtained from FPDIS 557.7 nm observations by setting the field-of-view
poleward with a slant objective mirror (FOV= 42 deg.). On the other hand, we estimated E-
region plasma (ExB) drifts from the Doppler velocities of electron density irregularities
obtained by the VHF radar.

From case studies for 3 nights, we obtained following results. For small-scale temporal
variations with a time constant less than 1 hour, velocity variations of neutral winds agree well
with those of plasma drifts. In the E-region, since the neutral-ion momentum transfer collision
frequency (~0.01 sec) is much less than the ion-neutral momentum transfer collision frequency
(> 1 day), it is obvious that those temporal plasma drifts were driven by neutral-driven electric
fields, which were generated by neutral-ion collisions. From the velocity ratio between large-
scale and small-scale plasma drifts, it is suggested that the ratio between the magnetospheric
electric fields and the neutral-driven electric fields was approximately 3.

In this presentation we will report temperature variations obtained by FPDIS since those
small-scale neutral winds were probably driven by pressure gradient force generated by Joule
and particle heatings associated with auroral activities.
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A New Auroral Spectrometer Using an Acousto-Optic Tunable Filter

K. Shiokawa, Y. Katoh, M. Satoh, and T. Ogawa
Solar-Terrestrial Environment Laboratory, Nagoya University
M. Taguchi and H. Yamagishi

National Institute of Polar Research

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

—38—



39-P3

SACBERBERNGEICHTIRMEHI I TOBE !
1999%F1A21 HEROEGIAET

CEDIERM', N— T T7 > B IRBIVNE, =2« LAY -3, RS

1. ESAEMBZERT 2. FAOKREYHEZER 3. VLAY —KEMEB IR CER

The ionospheric cusp’s response to a sharp southward turning of the IMF:

A case study of a January 21, 1999, event

Masakazu Watanabe', Per Even Sandholt?, Mark Lester’, and Natsuo Sato'

1. National Institute of Polar Research

2 . Department of Physics, University of Oslo

3. Department of Physics and Astronomy, University of Leicester

We present a case study of a midday auroral breakup event associated with a sharp southward turning
of the IMF (interplanetary magnetic field) on January 21, 1999. On this day, a well-defined
northward-to-southward IMF transition impinged on the magnetosphere when the European meridian
was in the noon sector. We have investigated the ionospheric cusp's response to that sharp IMF
change, using the UK twin HF radars covering over Svalbard (CUTLASS) and optical observations at
Ny Alesund (Svalbard) and Danmarkshavn (Greenland). The ground magnetometer network and the
CUTLASS radar observations indicate that the initial ionospheric effect of the IMF change started at
0936:40 UT, 160 seconds after the “expected” arrival time of the IMF discontinuity at the subsolar
magnetopause. We define this UT of the first ionospheric signature as t = 0. At this time, the meridian
scanning photometer at Danmarkshavn (MLT (magnetic local time) = 1041) starts to observe optical
signatures of the IMF southward turning at 76° magnetic, suggesting that the ionospheric cusp’s
response commenced near the Danmarkshavn meridian in the prenoon sector. This auroral activity
then expands eastward into the noon sector, as observed by the all-sky camera at Ny Alesund. The
major response in the noon sector starts at t = 02:20 (mm:ss). From t = 02:20 to 03:40, a poleward-
and-eastward-moving auroral “hot spot” appears at 75.3-75.9° magnetic and 1156-1202 MLT. This
hot spot is also identified by radar observations as a poleward-moving ionospheric echo region.
Poleward of this hot spot (76-80° magnetic), a region of poleward and eastward flow grows with time.
From t = 03:40 to 06:20, an equatorward-extending auroral “horn” appears at 76.0-76.5° magnetic and
1221-1226 MLT, with another “hot spot” at its equatorward leading edge. During this period, the
poleward and eastward flow at higher latitudes (76-80° magnetic) is intensified, and a region of high
flow speeds (> 800 m/s) expands equatorward and further eastward. After t = 08:20 onward, several
sequences of PMAFs (Poleward Moving Auroral Forms) were observed, which is a typical feature for
southward IMF periods. Thus the cusp behaves dynamically after the southward turning of the IMF.
In this paper, we focus on the transient cusp behavior prior to the PMAFs and discuss its nature, in
particular, the timescale of the magnetosphere-ionosphere coupling associated with dayside flux

transfer events.
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Time-varying characteristics of field-aligned currents by SuperDARN
“Hiroki Deguchi, Takesi lijima, Graduate School of Science, Department of Earth and
Planetary Sciences, KyushuUniversity

It is widely accepted that field-aligned currents play crucial role for transmitting
electric field, stress and electromagnetic energy in the solar wind-magnetosphere—
ionosphere coupling system. SuperDARN radar experiments have made it possible to
observe the plasma convection flow pattern in the horizontal plane at an altitude of 400
km in every 100 seconds. By taking this advantage, we have determined the time-
varying characteristics of field-aligned currents in the 3-hour MLT span that is made of
radar beams of Saskatoon-Kapuskasing pair.

KGHE - HKE - EHEESRICBNT, BRIBERITESE, AL, EREIRILE
—ZWRTASEEREBREEZL TS ZERE<HASNTWNS, SuperDARN L —4¥ —EBIZ L
D, BFE400km OKEEICT T AIMFENT—>MN10 0BBICBLEIND LD ITA-
Jzo ZTZTIX, Saskatoon & Kapuskasing L' —% — X7 ZHWNT, HBEKHHRT 3 BEREIAT
DAN=2HNIZE SN IHREBROFFEELREERE L REZRETS,

— 40 —



BAIHFL — ¥ — 2 X 2 F 600

A W (i) | Il AHE, (R (i)

Interferometer Observation
by Syowa HF Radars

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

Interferometer observation has been done in the nothern SuperDARN HF
radar network and has been started these days in some of southern
hemisphere SuperDARN network. To start it at Syowa HF radars, we have
had several issues to be overcomed. We will show how it should be done,

and what can be done by the observation at Syowa HF radars.
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Comparison between Coherent and Partial Coherent Full Wave Methods Related
to Rmode Tunnelling Effect of HF Radio Wave

° Makoto Ikeda ( Musashi University )

The HF radio waves with frequency of 2.0MHz to 5. OMHz, which were named auroral roar, are
observed in the polar ionosphere. It is identified that many individual auroral roar events correlate
with magnetic activity. If the R-X electromagnetic wave mode is injected from altitude over 150km,
it may overcome the Rmode cutoff generated by the increase of electron concentration in the lower
ionosphere to arrive onto the ground ( Tunnelling Effect ) as L and R mode wave. Taking account of
gradients of physical quantities, partial reflection and linear mode conversion, the mode coupling
equation, namely the full wave integration is necessary for the field estimation. In this symposium,
I report the results of the comparison between the case that radiated waves are all coherent along
ray paths, and the case that radiated waves are partially coherent along ray paths.

MBI EREE T3, A—n FEBICEVA—o T o T — ¢ HENS 2. OMHz 225 5. OMHz
? HF HEELEAEL, HETHBEBSNIEPERSINL TV, L, 150kmllEDEZE
235 R-X E— FEBENS AR LR, THEMB IR 2EFEEEMCEIS RE—FIv b
F7 AT (P RAVEHE), BREES# EE TRFETZSAEELRH D, EHOERIC UHR 72
COEBECTEERYERNHLHE. DEEOABPKE RLFREEREH V., GRFAPE—
REHREZEZB LMo FBRRICXEEINDI 7V Y =A 78S (F— FEEFEN) »ESE O
K& XA EHTIRIHMETHD, LEL, BROREBRDORT—NVEFERAF—MIT LY,
2b—L 2 hTHDIHMEAICERREDHY, BLBIZETINY A THRIIEEZL OLERAEL
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Study of Plasma Wave Fundamental Process
via Large Scale Particle Simulation
Masaki Okada (NIPR), Hiroko O. Ueda (Chiba Univ.)

Information Science Center of NIPR has started the service of new main frame computer
(HITACHI SR8000) in January 2000. This new computer consists of 8 CPU nodes with 8GB main
memory and has theoretical speed of 8 GFLOPS in each node. This system enables us new way of
studying a fundamental process of plasma waves with a high resolution particle simulation both in
time and spatial domain. We will show a couple of results from 1D and 2D simulations concerning
ionospheric heating experiment and EISCAT radar experiments.

HwAEE 4 —Tid, ¥k 12 4 2 ACHABGREE A7 L2 8AL. BET— MBI UG
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Transmission mechanism of Pc 3 Pulsations in the cusp

Hitoshi Matsuoka (NASDA), A. Yukimatsu, H. Yamagishi, N. Sato (NIPR),
T. Mukai (ISAS), and G. J. Sofko (University of Saskatchewan, Canada)

In spite of accumulated observations of ULF pulsations, there are no satisfactory explanations for the
generation and transmission mechanisms of Pc 3 pulsations at very high latitudes. We studied the
characteristics of the high-latitude Pc 3 pulsations by using data acquired in the ionosphere by the Super
Dual Auroral Radar Network (SuperDARN) of HF radars and in space by the GEOTAIL satellite. In
order to use the SuperDARN radars for the Pc 3 studies, a special operating mode (called Basyouhu
mode) was developed to obtain higher time resolution data. This mode was in operation for 17 days
during 1999 and 2000. The time durations were selected by requiring GEOTAIL to make skimming
orbits near the dayside magnetopause. In our preliminary analysis, we started scanning range-time plots
of the backscattered power and the line of sight Doppler velocity for the special beams to find periods of
good backscatter. By visual inspection, we selected time periods with clear radar backscatter at daytime.
In the next step, the power spectrum was calculated for the selected time periods using a 5-min data
window. In order to remove noise and locally generated signals, we chose 5-min events with identical
spectral peaks over several range gates.

The observations revealed that narrow-band Pc 3 pulsations are occasionally observed in Doppler
velocity data by the HF radars, and that there is a clear peak of the Pc 3 power near the cusp latitudes.
Furthermore, we found that compressional magnetic field variations in the morning magnetosheath
include spectral peaks identical to the Pc 3 pulsations detected by the radars. The magnetic field
variation spectrum associated with the Pc 3 pulsations is narrower the closer to the magnetosheath noon
the spacecraft is located. The results suggest that the driving source is located outside the magnetosphere,
and then part of the energy of driving source is transmitted into the ionosphere along cusp/LLBL
magnetic field lines.
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Plsama waves observed by the Akebono satellite in the polar cap

A. Kitano,

°T. Matsuo

Graduate School of Informatics, Kyoto University

In spite of many satellite obserbations, plasma waves in the polar cap are not always known compared
with those of auroral oval. We introduce plasma waves associated with polar cap arc, or polar rains by the

Akebono satellite.
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Relationship between broadband electrostatic noise and electron in the auroral
region observed by Akebono

Hiroyuki Miyamoto, Akira Morioka (Planetary Plasma and Atmospheric Research Center: PPARC,
Graduate School of Science, Tohoku University)

Hiroshi Fukunishi (Department of Geophysics, Graduate School of Science,

Tohoku University)

Toshifumi Mukai, Hajime Hayakawa (ISAS)

Broadband electrostatic noise (BEN) observed in the polar region has been studied in
the relation to the interaction of solar wind with the magnetosphere. Using the
plasma wave data obtained by the Plasma Wave and Sounder experiment (PWS) and
field and particle data obtained by Low Energy Particle Instrument (LEP) , electric
field detector (EFD) and magnetic field detector (MGF) on broad the EXOS-D
(AKEBONO,) satellite, we analyzed characteristic distributions of BEN in the polar
region. As a result, we found that there were some patterns of coincidence between the
BENs and electrons. BENs observed simultaneously with precipitated electrons
distributed in both the cusp/cleft region and auroral oval. On the other hand, in the
case of negative correlation between BENSs and electrons, BENs were observed in the
poleward region of the morning auroral oval. We will also report spectral
characteristics, and the relation to electric and magnetic field.
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Relationship among Auroral Dynamics, Pil and Pi2 Micropulsations, and the
Substorm Current Wedge Evolution during the Initial Stage of the Expansion Phase

© Akira Kadokura (NIPR), Kirsti Kauristie, Mikko Syrjasuo, Lasse Hakkinen, Ari Viljanen (FMI),
Jyrki Manninen (SGO), David Milling (Univ. of York), Peter R Sutcliffe (HMO),
Mitchell J. Brittnacher, and George Parks (Univ. of Washington)

We have analyzed a substorm event which occurred on 17 March, 1997. Auroral initial brightening
occurred over Scandinavia at just eastern side of Kilpisjarvi (KIL) which was evidenced by the auroral
UV imager (UVI) aboard the POLAR satellite. Figure 1 shows the auroral evolution observed with the
monochromatic all-sky camera (557.7 nm) at KIL, and figure 2 shows the fluxgate magnetometer data
from York, and the induction magnetometer data from Sodankyla and Hermanus. We will discuss about
the relationship among the auroral dynamics, Pil and Pi2 pulsations, and the substorm current wedge
evolution during the initial stage of the expansion phase using this fortuitous and ideal data set.

Fig. 1.

KIL all-sky camera data.
Pi2 onset is 19:13:40.

A westward travelling
surge appeared from
eastern side;

Bulge spread poleward;
Lower latitude striated
arcs moved clockwise;
Activation at high
latitude edge of bulge;
Equatorward spread of
diffuse auroral region;
Formation of a new
striated discrete arcs;
Clockwise motion of the
arcs;

Diffuse aurora spread.

Fig. 2. EEE
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SELENE UPI control system.

KIKUCHI Masayuki(1, Masato Nakamura(2, Makoto Taguchi(1, Shoichi Okano(3. Masaki Ejiri(1
1NIPR- 2Tokyo Univ.*3Tohoku Univ.

SELENE UPI has a gimbal control system for pointing the earth and moon. The gimbals system of
UPI (UPI-G) has 2 axes control in azimuthal (AZ) and elevation (EL) directions. A bipolar stepping
motor (TAMAGAWA TS2617N1E2) drives each axis and one DSP chip (TI SMI320HFP) can
control these two motors. Two DSP chips are, however, are prepared for redundancy. The accuracy
of pointing angle is 0.08 degree for AZ and EL because of the dynamic range of A/D converter for
potentiometer (SMJ320HFP). This DSP chip is not a mere microprocessor but it also has analog

inputs from the sensors, digital

y output to the stepping motors, and
| Potentio L Potentio
meter meter watch dog timer (WDT) in one chip.

+ This will enable us to save the

Current control Current control electric parts and programming load.
circuit cireuit

Fig shows the block diagram of

UPI-G.
| Y | Y In order to track the earth from the
-3 ADCO - . . .
DOe:3 ADCO DD 4T ADCI orbiter, we must know the direction
SMJ320F240HFP #1 or #2 .
of the earth. Orbiter bus system
A0-15 DO-15 DSP#1 of #2 . _ _
* ‘ — supplies information of attitude and
T position of the orbiter in the moon-
1 15538 I/F ;
1 Comisad decais centered coordinates. Thus to know
: * 3 direction of earth from the orbiter,
1 EGSRE/R we must know the distance and
. ¥ | e
\ e relative position between the center
DP-RAM in FPGA
' ! ’ of the moon and the earth. We
[
i * I upload a table every year for this
' calculation. UPI-G has a moving

arm and is locked to the orbiter to

CRS port 16bit bus

avoid shock at launch The arm is

VTS extended after the launch.
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ROLE OF IONOSPHERIC HALL EFFECT ON THE ENERGY BALANCE IN THE
MAGNETOSPHERE-IONOSPHERE COUPLED SYSTEM

OA. YOSHIKAWA (1), R. Fujii (2), T. Iijima (1), M. Itonaga (3), and K. Yumoto (1)
(1) Graduate School of Sciences, Kyushu University

(2) Solar-Terrestrial Environment Laboratory, Nagoya University

(3) Department of Education, Yamaguchi University

The role of ionospheric Hall effect on the energy balance in the magnetosphere-ionosphere (M-I) coupled
system through the field-aligned current (FAC) is discussed. It is well known that the ionospheric Hall
current can not be dissipated or worked on the external system (JHALL + E =0). However, it is also true
that the ionospheric rotational Hall current excited by the incident FAC, and it generates the Poynting
fluxes of poloidal type magnetic field to the magnetosphere and atmosphere. From a viewpoint of energy
conservation law, it seems that there are some ambiguities above two contexts. By dividing the total
currents concerning the M-I coupling into the divergent and rotational current systems, we clear up the
role of ionospheric Hall effect in the energy balance between ionospheric Joule dissipation and Poynting
flux of wave fields. We confirm that the net works between these current systems done by the Hall effect
are cancelled out each other, but the rotational current system spend a energy of FAC (divergent current)
through the divergent Hall current. The relation (JHALL -+ E = 0) in total current system fairly means the
relation (JHALL - E in divergent system + JHALL + E in rotational system = 0). Put another way, to
build up the large scale steady Hall current in the ionosphere, during of its growing stage (inductive
process), the finite divergent Hall current pump up the energy of FAC system into the rotational Hall
current. Our new theory clarify, when the ionospheric rotational current system or electrojet current
system are growing up, how they get their growing energy from the FAC system, and what is the carrier
of such energy transfer. A new theory can be easily applied to the formation process of auroral electrojet
and equatorial electrojet current systems.
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Three-dimensional propagation characteristics of Pi 2 pulsations in the magnetosphere, as
observed by simultaneous ground multipoint observations

T. Uozumi (1), K. Yumoto (1), OA. Yoshikawa (1), J. V. Olson (2), S.-I1. Akasofu (2), S. I. Solovyev
(3), E. F. Vershinin (4), S. Ohtani (5), K. Liou (5) and C.-I. Meng (5)

(1) Kyushu Univ., (2) UAF, (3) IKFIA, (4) IKIR, (5) APL

In order to clarify the source region and propagation mechanism of Pi 2 in the magnetosphere,

we investigate characteristics of Pi 2 magnetic energy observed at the CPMN stations.
Magnetic energy of Pi 2 perturbation is defined as (AH)* + (AD)*. The times when the

amplitude of magnetic energy becomes maximum and the ratio of the maximum amplitude were
compared among the stations. Main results were as follows, (1) In the auroral region, the Pi 2
wave energy shows the maximum at the pre-midnight meridian, and the eastward and westward
propagations are recognized in the dawn and dusk sector, respectively. (2) At higher latitude in
the auroral region (Kotel'nyy : phi=69.94"), Pi 2 wave energy become the maximum earlier than
at lower latitude stations (Tixie : phi = 65.67°, Kotzebue : phi=64.52°, Chokurdahk :

phi=64.67°).
To explain observational results, we estimate the propagation time of Pi 2 using realistic

plasma density and magnetic field models in the magnetosphere. From observational results
and model estimation, the most probable region of Pi 2 energy source is deduced around 9 R,

and 22.5 MLT on the equatorial plane in the nightside magnetotail.
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COMPARATIVE STUDIES OF SATELLITE ELECTRON FLUX
MEASUREMENTS AND RIOMETER AURORAL ABSORPTION
ESTIMATES IN THE SOUTHERN HEMISPHERE

M.V. Stepanova ", “A_J. Foppiano %),
() Universidad de Santiago de Chile, Casilla 307, Correo 2, Santiago, Chile
@) Universidad de Concepcion, Casilla 160-C, Concepcion, Chile

Abstract

Many authors have indicated, both from theoretical considerations and from a range of satellite, rocket and
ground-based observations, that electron precipitation at D- and E-region heights in the Southern
Hemisp here auroral zone may show a significant longitudinal dependence. The purpose of this paper is to
compare precipitated electron fluxes in the 5 to 20 keV range, measured on board the Meteor and Inter-
cosmos-Bulgaria-1300 satellites, with riometer auroral absorption values observed at several stations
within the Southern Hemisphere absorption auroral zone. Locations of stations are near and away from the
geographic longitude sector of the so-called South Atlantic Anomaly of the geomagnetic field.

Results suggest that there is a considerable longitudinal variation in the latitude distribution of precipitating
electrons along the austral auroral zone, which is consistent with the observed longitudinal variation of
auroral absorption over the restricted longitude range where these observations are available. The
longitudinal dependence seems to significantly differ from that found in the Northern Hemisphere.

The observed difference between the longitudinal variations of precipitated electron fluxes in the Northern
and Southern Hemispheres should be taken into account to properly design any auroral absorption model
for the Southern Hemisphere, a fact that seems to have been disregarded up to now.
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On the altitude dependence of the spectral characteristics of
decametre-wavelength E region backscatter and the relationship

with optical auroral forms

S. E. Milan', M. Lester', N. Sato?, and H. Takizawa®

'Department of Physics and Astronomy, Leicester University, Leicester LE1 7RH, UK.

*National Institute of Polar Research, Tokyo 173, Japan.

*Tohoku University, Sendai 980-8578, Japan.

Abstract. Observations of E region backscatter by the Iceland East SuperDARN HF radar from the 30
minute period 2330 to 2400 UT, 13 September 1999, are presented, along with simultaneous observations
of auroral luminosity from two all-sky cameras. Interferometric techniques are employed to estimate the
altitude of origin of each echo observed by the radar. Under investigation is a region of backscatter
which is L-shell aligned and exists in a region of low auroral luminosity bounded to the north and the
south by two auroral arcs. The spectral characteristics of the backscatter fall into three main populations.
The first two — broad, low Doppler shift spectra and narrow, high Doppler shift spectra — are similar to
type II and type I spectra observed with VHF radars, respectively. These populations scatter from near
the peak of the E region. The high Doppler shift population appears to exist in a region of sub-critical
electric field. The third population — exceptionally narrow, low Doppler shift spectra — originate below
the E region peak, at altitudes between 80 and 100 km. We argue for a non-coherent scattering process to

be responsible for this backscatter.
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Simultaneous observation of South Pole all-sky
monochromatic imager and SuperDARN associated
with negative IMF Bz

Sato, N., H. Yamagishi, A. S. Yukimatu, M. Watanabe, M. Ejiri, M. Okada, M.
Taguchi (NIPR), S. Okano (Tohoku University) and SuperDARN Pis

The field of view of Syowa South, Halley and Sanae radars cover over South Pole
Station, where NIPR’s and AGO’s monochromatic all-sky auroral imagers are working.
Syowa East and Kerguelen radars cover over Chinese Zhongshan Station, where NIPR’s
all-sky CCD camera (6300 or 5577 A), panchromatic all-sky camera and scanning
photometers (6300, 5577 and 4278 A) and Chinese Digisonde are operating. Both of
South Pole and Zhongshan are located at the cusp/cleft region (~75 degree), but about 6
hours different in MLT. The Tiger radar, which covers more equatorward and more
different local time from other southern hemisphere SuperDARN radars, provides the
relationship between dayside and nightside phenomena.

NIPR has proposed and carried out a special campaign, during the austral winter season
from May to August in 1999 (also in 2000), for the coordinated observations with
SuperDARN HF radars in both hemispheres and monochromatic all-sky imagers at
South Pole and Zhongshan Stations.

We will demonstrate here some initial results using the data of all-sky monochromatic
auroral images at South Pole and SuperDARN HF radars obtained on 13 May 1999
under the negative IMF Bz condition.
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Doppler Velocity Characteristics Derived from the Syowa HF Radar

°T, Ogawa, N. Nishitani, and M. Fukumoto (STE Lab., Nagoya Univ.)
N. Sato, H. Yamagishi, and A. S. Yukimatu (NIPR)

Syowa East HF radar data obtained during February-November 1997 are analyzed to derive the statistical
characteristics of Doppler velocity. The results from a southward-looking radar beam show that the velocities
at ranges of 500-1125 km are almost constant (less than 250 m/s) and maybe represent F region ExB drifts.
The velocities between 180 and 500 km, however, vary with a single maximum of 300 m/s at 400 km and
decrease (increase) with decreasing (increasing) range. The decrease can be tentatively explained by that
echo altitudes are less than 100 km where Doppler velocity is less than ExB drifts.
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Fig. 1. Range vs. Doppler velocity plot obtained from the Syowa East HF radar (beam 0) for the period of
February-November 1997. The vertical bar means standard deviation.
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Study on ionospheric currents by simultaneous satellite-EISCAT observations
M. Sugino, S. C. Buchert, S. Nozawa, R. Fujii

Solar-Terrestrial Environment Laboratory, Nagoya University

T. Nagatsuma

Hiraiso Solar Terrestrial Research Center, CRL

The final goal of this study is to understand the ionospheric current closure of the field-aligned currents
and the relative importance of the electric field and the ionospheric conductivity to the field-aligned
current density. In October, 1999, we made satellite-EISCAT conjugate experiment with EISCAT special
experiments. A preliminary analysis of the EISCAT radar data disclosed that the divergence of the electric
field played a more significant role in the closing field-aligned current rather than the gradient of the,
ionospheric conductivity, which could sometimes be large. We will present a comparative result by
simultaneous observations along with auroral images and Orsted satellite data.

WD EISCAT L —4—DOBHIE— R TIE, EFEELSERREEN, 14 HENSES
MEHEN, BHEEEREROZZENTES, INSOEHEYEREOZEM S M. BEER
GEEOHARBIOESORBERWS L, MRABEROEHNTIFEE 25, BEEEERD
INENIRER S ATICH MW TSN EEBMICEHMET 52 EZ2HME L, 1999 4 10 A
EISCAT L —%—OEEEILFE ORI ERNE M S N7z, EHEICEREB 2509 272012, i
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U7z, TOYMNRBMBATHREICARNTE, EBHORBNBERGEEOLAR X D BRI HRER
ICxt UCEBERGEZRT I EARBINz, BIZ, BHINERROMOZIT D /28, Orsted
WELEOFRKFEAICL 2R, A—O0JEHBT—FYICL5@BTBITo TS, ZORHIFEER
12, B ZEPLETHREFICRVWT, oAV ZHRLICERTS23RmARD KST A7
LAZAWTITONZ, SRIOFHEXTIE, BAIOA—DO SH 2B HITEER, SEEIC/IET % ESR
L—4—noBHIN2BHRRICEL THEREMZ S TETH 5.
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At which altitudes does the ionospheric ion upflow begin?
A study with the EISCAT radar

Y. Ogawa, S. Nozawa, S. C. Buchert, R. Fujii

Solar-Terrestrial Environment Laboratory, Nagoya University

We have investigated characteristics of the ion upflow by using EISCAT Common
Program data. In order to understand the generation mechanisms of the ion upflow, the
presentation will focus particularly on the altitudes where ions start to flow up. The
results are as follows.

(1) Around midnight, ions start to flow up already at around 300 km height. On the
other hand, around noon, ions start to flow up above 400 km height, which is higher than
the altitude for the ion upflow around midnight.

(2) Ion upflows, accompanied by high electron temperature, begin from relatively high
altitudes. In most cases, ions flow downward below the heights where ions start to flow
up.

We will also discuss the relations of the ion upflow to the motions of neutral particles
and to the Dst index.
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F 2 ERABRNEZTVLHEBEL D TORETIE, 140 TFTRENR SN S,
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The 6th JARE 5-year future plan for Upper Atmosphere Physics
Hisao Yamagishi, Upper Atmosphere Physics Group
(National Institute of Polar Research)

Prospect of the upper atmosphere physics projects in the 6th 5-year plan for Japanese
Antarctic Research Expedition will be presented. They are organized under the themes of

“Study on the global change of the environment seen from the Antarctica”.
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Observation of High Energy Cosmic-Ray Electrons with PPB

S.Torii, N.Tateyama, T.Tamura, T. Ouchi, K.Yoshida (Kanagawa University)
T.Yamagami, Y.Saito, S.0Ohta, M.Namiki, Y.Matsuzaka (ISAS)

H.Murakami (Rikkyou University), K.Kasahara (Shibaura Inst. of Technology)
T.Kobayashi (Aoyamagakuin University),Y.Komori (Kanagawa Prefectural College),
T.Yuda (ICRR, University of Tokyo), J.Nishimura (University of Tokyo)

The major purposes of cosmic-ray studies are to investigate the origin,
acceleration mechanism and the propagation properties in the Galaxy. For these,
a lot of observations have been carried out to measure precise energy-spectra of
the various components of cosmic rays by using balloons and satellites. Among them,
the electron component has a unique feature compared with other components since
they lose energies rapidly through synchrotron and inverse Compton processes during
their travel in the Galaxy. The amount of energy loss rate in such processes is
proportional to the square of the energy. Then, the life time becomes much shorter
beyond 100 GeV than that of other cosmic-ray components which is mainly determined
by the leakage time from the Galaxy.

Since the number of electron sources decreases progressively with the increase of
electron energy, we might expect a large fluctuation in the energy spectrum beyond
several hundred GeV and also an anisotropy of the arrival directions of electrons.
Then, we could identify the particular electron sources to contribute the observed
energy spectrum. The spectral shape depends also on the diffusion parameters, and
the observations of high energy electrons are quiteuseful tomake clear the diffusion
mechanism.

It has been recognized that long duration ballooning is very effective to measure
cosmic rays . The Polar Patrol Balloon (PPB) was successfully launched in 1993
to measure the altitude dependence of low-energy protons over 100 MeV for nearly
25 days at an altitude from 30 km to 35 km The PPB is unique for the long-duration
ballooning to collect high-statistics data which has never been obtained by usual
ballooning. Especially, without the PPB, the electron component is scarcely possible
to be observed in higher energy region since the flux is extremely smaller comparing
to the proton component.

It is approved by NIPR that a newly developed scintillating-fiber detector will

be borne on the PPB and exposed for nearly 30 days in 2003. We will report the outline
of detector and the expected scientific results by the PPB observation.
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Current status of the middle/upper atmosphere observation program
in the Alaskan Arctic (" Alaska Project'")
Y. Murayama, M. Ishii, M. Kubota, H. Mori, S. Ochiai, K. Mizutani, K. Igarashi, T. Kikuchi, and H. Masuko

(Communications Research Laboratory, Ministry of Posts and Telecommunications)

"Alaska Project" is a name of a program of remote-sensing technology development and comprehensive Arctic
atmosphere observation. The "Project" is now being conducted by Communications Research Laboratory (CRL) of
Japan’s Ministry of Posts and Telecommunications (MPT), in cooperation with Geophysical Institute of University of
Alaska Fairbanks (GI/UAF), since 1993. In 1998 and 1999, new ground-based measurements started at Poker Flat,
Alaska (geogr. 65N, 147W) such as Fabry-Perot interferometers (FPIs), MF radar, Rayleigh lidar, millimeter-wave
radiometer, and FTIR. As part of "Alaska Project", installations of a new Super DARN HF radar at King Salmon (59N,
157W), and all sky monochromatic imagers (ASIs) at Poker Flat are underway to be completed in 2000. Those
instruments cover dynamics, chemistry, and plasma physics in the stratosphere up to thermosphere in the auroral zone.
Recent results of CRL and GI observations include multi-point FPI observations of thermospheric vertical winds which
changed directions upward/downward related to auroral arc locations. Mesospheric winds of MF radar show significant

1-day oscillations and their possible correlation with solar proton flux and quasi-2-day wind oscillation.
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An overview on the Arctic upper atmosphere environmental study
by EISCAT and coordinated observations

Aso, Takehiko
Arctic Environment Research Center, National Institute of Polar Research,

A study on the Arctic upper atmosphere physics by the EISCAT radar along with collaborative ground-based radar
and optical instruments and with conjunctive scientific satellites has been under way these years to understand
energy flow and change of upper atmospherc environment in view of electro-dynamical and fluid-dynamical
coupling of the whole earth atmospheres. An overview on the scientific significance and efforts on the global
study through collaborative network of existing and planned multi-instrumental observing facilities in the Arctic and
also in the conjugate Antarctic region will be given to indicate what we are aiming at and how we should proceed. .
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