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Observation of atmospheric temperature in mesopause region
Yamamoto,H., T.Makino, H.Sekiguchi and Y.Matsuo (Dept. of Phys, Rikkyo Univ.)

The observations of the hydroxyl airglow by using the 4-color radiometer in the near infrared
region were done at ITkebukuro, Tokyo in July and December in 1996. The mesopause
temperature is determined from the intensity ratio of OH(3-1) 2P and 4P branches. The average
temperature was ~160K in July and ~200K in December. We have now developed the similar
radiometer and have a plan to operate the two radiometers in this autumn at Shigaraki, Kyoto.
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Table Filter characteristics and observed airglow

Ay (nm) AL (nm) T, (%) airglow
1 1524.65 2.59 41.2 OH(3-1) 2Py
2 1543.05 2.81 41.2 OH(3-1) 4P,
3 1246.68 3.17 50.5
4 1269.17 5.717 50.2 02(0-0)
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Small scale gravity wave observations using an OI 557.7 all sky imager
°Masaki Tsutsumi, Shoichi Okano, Makoto Taguchi, Masaki Okada, Masaki Ejiri
(National Institute of Polar Research)

A monochromatic all sky imager for aurora observations at the south pole has been developed. The
imager is characterized by its high time resolution of ~1sec for aurora and ~1min for air glow (OI557.7)
observations. Before the installation at the south pole, field test of the imager was carried out at the Zao
observatory (140.56°E, 38.09°), Tohoku university on 10-11. October 1996. Structures with various time
and spatial scales were observed.
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Observations of neutral wind in the lower thermosphere during SEEK campaign
--- FPI, MF radar and TMA experiment ---

OM. Ishii, Y. Murayama (Communications Research Laboratory)
M. Yamamoto, S. Fukao(RASC, Kyoto University)

A comparison between the winds near 95km altitude has been made from observations of the 557.7nm OI line emission at
Yamagawa observatory and rocket experiment launched on August 21, 1996 at KSC, Uchinoura in SEEK campaign. This
TMA(Tri-Metyl Alminate) experiment showed wind profile on 97-130km of altitude. On the same period, MF radar on
Yamagawa observatory was also operated. A comparison of these three kinds of data shows that the zonal component of
neutral wind has a good agreement with each other, however, the meridional component deduced from FPI is inconsistent
from the other results. It may come from the difficulty to determine the baseline of the wind.
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A new optical calibration facility at NIPR
for aurora / airglow measurements
using a 1.9-m integration sphere

°® S. Okano (NIPR), S. Takeshita (Tokai Univ.)
and
M. Taguchi (NIPR)

Radiometric calibration of an optical instrument for aurora / airglow
observation is a necessity when physical process of the upper
atmosphere is to be investigated. In addition to the conventional
photometer, all-sky or wide-angle imaging technique is now efficiently
and widely used in the observation. For absolute calibration of an all-
sky optical system, a uniform light source that fills field of view of 27
steradian is required. In order to achieve such calibration, a new optical
calibration system has recently been constructed at the National Institute
of Polar Research using an integration sphere. Main features of the
integration sphere are as follows: it has inner diameter of 1.9 m and
absolute radiance of its inner wall, produced by a single 150 W halogen-
tungsten lamp, is variable from 40 R / nm to 120 kR / nm at 630 nm.
Uniformity of the radiance is better than +/— 5% in 2 field of view. For
validation of the radiance and for checking the uniformity, a small
photometer which can be scanned in the 2 field of view is used after
the photometer is calibrated against a plane absolute source.

In order to determine the absolute sensitivity of a photometer or an
imager, measurement of spectral response of the instrument has to be
made. For this purpose, a system comprised with a 300 W Xe lamp, a
50 cm focal length spectrometer, and a 50 cm x 50 cm diffuser plate
coated with BaSO, has been set up as a wavelength scannable
monochromatic light source.

Results of preliminary evaluation and validation of the whole system
will be given.
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Watching of southern hemispheric noctilucent clouds with polarized CCD cameras
T. Sugiyamat, M. Tsutsumi?, T. Nakamura!, S. Fukao!,
(TRASC, Kyoto University, *NIPR)

In recent years noctilucent clouds(NLCs) have been attracted by the probable increase of their
occurrences due to the possible earth warming. However there is no professional ground-based
ohservers of NLCs because occurrence frequency of NLCs is not high. NLCs in southern hemi-
sphere have been reported only quite scarecely. We plan watching of southern hemispheric NLCs

at Punta Alenus or at Cape Horn with polarized CCD cameras automatically operated thronghont
SUIMIMers.
1. BH#Y AREEAT, KBEFEOMAIC LoD GF, |

JLEHROER KB L OREHE S ELR X
rEn, SHRAKIH ORBBIEN X A8z F= e
S FRARR IO AN LT . H R R R A
RLLTu3iHtTiE A VA, E LS EZINE
BEhTtwd, LAoL, ILEREOERICE i
EHHoFEMRIIVERVL, D EHICHZ LA
BB NS rRBEIEE Y T, THFNC
Ebkv] »oTHd, Fio, BEROBEAR
MERBICRA DD, RERLBTELTHD
EI % BE T A=, dbkli~55 B A b ~60 [ F TO
BURFIBICEBR b, bfia— o v OB NE
BALERHICIE I Z 6 < 2000 FADAR DD
Zoicxt LT, BEEKTIEF Y OfES Punta
Alenas (53.1°S) 2% > £ 10 FA%XBA 2D A
TH5, TNLINEE A, BEERTIRADE
BOHIEZ DD DOHIBEAETH 35, 19654
WICHRIETTRE TP 1 BICRERR & h i (8]
MIEFES: 0, RO ABAIZ 2V, H, A
LiHECR oA\ HEEE (PMC) ik, 1t¥
TR T0EREFCRETVLIDICHLT, &
TR THHERBLDLIEETHEY, TIHLH
WE L BEAER IR AL ) EEE, DD VIT,
FEOMSERICTVWE ZATOAELBNDZ Z LIC
3,

2. BECBAE

FTRAZOEREICY L2506, BEXBEOBRHA
FELOHTHEBFEE MO L 2EEBELATN
Fhbhuv, &— vl (55°8) i, B8 - WX
MEECCD A AZ72FKBEL, 11 A»bD 4 »

n

BEEIIC 4 BCORIR % B IC 4 BEfElRE T 5, b
SERRE F O KB IIC X 2 BEROBOMEL %K
HE,OABT L, HXEOK I EOTEY
PKFEICRE LTWw3, chxFIHL T, KF
YEEO 2 OOREHICOVLTHRIEL., 2200
O L Y ENXEMERE TS,

2 polarizations x 4 images/hr x 4 hr/days x
120 days/yr = 3200 images
3200 images/yr x 2.4 MB/image = 8 GB/yr

To b 24 F7EBOEBHEEOT X+ %
KEHICAZ—F v OS> FETHS,

3. BOERAZE

R EZOoOEBRREEL — X —x 2 —
(PMSE) it dtBEX b $~30dB 55\, &35
HEH DY, ZoBBIICH LT, Ol
Bf « Wik PMSE @RRIEI TR AL, LS
e d Y, B o PMSE Bl A0 FF
ENBFLUTH B, FEREABROEF M
A EENRERR b, HFH RS PNSE Bl
ORBNRBE R D, KfIC, LAEL
BLI EAREEEE NS b, 1965 FVEBRE O
BHEEEE» koTwd I Lichd, AL
FBoGhry, AIEBASREEICTAL0T,
RENoH2BAFHETHE EERD,
DFogel, Nature, 207, 66, 1965: Fogel and
Haurwits, Space Science Rewiew. 6. 279. 1966,
A Thomas Review of Geophys. 29. 553, Fig. 4.

1991. ¥ Balsley et al., JGR. 100. 11685. 1995.
YHall, GRL. 22, 3469. 1995.
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Na Temperalure Lidar Observation at Syowa Station in Antaictica
©T.D.Kawahara, T Kitahara, F. Kobayashi, A.Nomura, and Y.Saito

Faculty of Engineering, Shinshu University

We present a new Na lidar system for the observation of mesospheric temperature in Antarctica from
1999 to 2001. The system provides a set of data with high temporal and height resolutions of 7 min
and 1 km, respectively. The receiver system was constructed last year and test observation has
started using it.

EMNKFETIZ1999E D S34ER, B ICBWVTNaRET A ¥ — 2 v - EBEIREDE
WEITH . PHBEOREBMNEPEETL 72 AENO2IFTLITHLATE LT, B
TRAMOT L 25, FRRFAICIBERICRE X NAMFL — ¥ —%, MO F L OF
REELH 2 S R P B O HFBEELHL 2T 5,

HPNBEETRRE» ST HBICZIALVT - BB E28H%T 5, BKTIIESICA—1D
THADREEY ABIHE) BERAR D SHHBEND TR VF—HARH Y, HE¥ - {LFK
OB L EZONT WA, BIRPHBEAD L F )L X —if ADREEE U 2BEH, K
RAWERICEDE ) LB ZE52TWAHOME, BAMKICHSL »ICERTE S THEDS
EF’(‘%ZJO

NaZ7 A ¥ — 3L —¥F—LICHENEICE 2hHBEOEEZMET 5Kk AN 2BANFE
D—2E LTHWLNT &7, BB TIINaBREZE BN I X 2 EHEENOMIC, Na
BFDFy 77 —RGOREHD HIRE % KD L H M A5, #xHiBEE O EREZ< 5K,
IR BERER ORI RAEILTD ThH D, S6IT, BBREIER 71 VY — % 2ERICE YD
. B (BIRTOEW) BlE T LEERIZIT ) FETH S, Nad4 ¥—I2L 5
BOREBRA EMFL — ¥ — 12 X 2 BB L MlAEDT e TENE, hEhoi
AHHMTREONREVWENEONT A - OFMEMB Z LD TE D,

TAY—DRERFRIZEA YV 22V aryy—¥—HNAYAGY —F—% ., BEHE
DIODPRFFBILEEEY 7 bOHEITH . BEEFOAZHWLL —F—%20DT
AT F Y ADHEHE 5 THBGRINICE L TWb, 2ERIGOESOcmD L& & Bl
AV LERBOLETHEE> SR EINS, NaBEIH O58nmOF ¥ Y A VIZiZ 7 7
TT—TANT —2EETRICZ->TBY, BHEBRARKICE7 VY-85 2RY LT
BRNZEAT ) o 1965EE» b REROKRET, M 2ZHBLTB Y, 199744 BifE, KEREIN
2l L TRROMELITo Twb, 5EERREROMATEITV, KET= ¥ — R EHIH
V7 rOREETE2HELLTVS, FARIC7I 7SI F— 74V 7 —DEBETV., FO8
RERFli £ T%A4TH FETW A

AMETIE, MBRICB O 2REBRUOEHLIALEI TOY AT 2HEORPRALE
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Observations of Thermospheric Horizontal Wind Abatements

Following Auroral Breakups

M. Conde and R.W. Smith

Geophysical Institute, University of Alaska Fairbanks
903 Koyukuk Drive P.O. Box 757320 Fairbanks, Alaska, USA 99775-7320

Email contact: conde@giuaf.gi.alaska.edu

A new all-sky imaging, wavelength scanning Fabry-Perot spectrometer (FPS) has been
used to spatially resolve horizontal wind vector fields in the thermosphere approximately
240 km above Poker Flat, Alaska. Colocated with this instrument are a 30 frame/second
white light all-sky video camera and a 4-channel meridian scanning photometer. The
latter two instruments are used to monitor auroral activity above our observatory. We
present the time evolution of the vector wind fields recorded by the FPS on several nights
when auroral breakups occurred overhead. On these nights the thermospheric wind field
was observed to collapse within 15-30 minutes of the onset of the auroral breakup. We
refer to this phenomenon as the "breakup doldrums”. The imaging FPS data show
that the doldrums region extended throughout our field of view. This means that the
thermospheric horizontal wind collapsed over a circular area at least 1000 km in diameter.

A possible mechanism to explain the breakup doldrums phenomenon will be presented.
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Fabry-Perot Doppler Imaging Observations at Syowa Station, Antarctica

T. Sakanoi, H. Fukunishi (Faculty of Science, Tohoku University),
S. Okano (National Institute of Polar Research)

The Fabry-Perot Doppler Imaging System (FPDIS) has been developed to obtain two-dimensional
distributions of thermospheric winds and temperatures from measurements of the Doppler shift and
width of two aurora emission lines, OI 557.7nm and OI630nm. The FPDIS observations have been
carried out at Syowa station, Antarctica for 98 nights from April to October in 1996. The conditions of
the FPDIS observations are summarized in Table 1. The "zero velocity" fringe positions used in
calculation of the Doppler shift of aurora emission lines were determined from OI557.7nm or OI630nm
fringes obtained during cloudy periods. We estimated upper thermospheric wind velocities at 0 — 400
m/s from 630nm fringe data. Variations of vertical wind velocities associated with a auroral break up
were also seen.

BIROBERRIL, F—n SRFOMZE, BEEBERICHED V2 —AMBAOHEEIZL Y K
EREBMETRT, ERBERRLEHE 7S A~OMEERICLZ ¥4 FEHRBIEHEINAT
Wo, TNODMERRDT A FI 7 ZAERALMNITIEMNT, FTxidF 37 RmuigE
BROBEFEMBLIFIZ, 77TV —Re— Ry 75— A—V 725 A (FPDIS) %AV
feAd—u 7B E1T-o 7=,

FPDIS X, F—nv 78X F OB OI557.7nm & 0I630nm DX & E MO NT B = &
KEVEDFyFF7 -7 e Fy 75— @B2BRHL, BESEICBT 2@ AEOME. B
SINRED 2 RTEHMOEMZITH . 4B, 31 KB L 35 KB TR TV b7 FPDIS
DT —F IR EHEREBARICTRIBRSK R ZME %, BRIEHIZEEBIALRE Lz,

BLANL 1996 4F 4 A 13 B2 5 10 A 15 A OB O A E 98 iiiThbhi-, BRIz T,
R TITHI 165 ° OARDBATH - =DIR LT, SEIENN RIS LT L Y X525
B, FldPLv A0 LEF DI T —2RE L THODETEE, Zhitk Y, HEOHER
DEZE M D RRBIRC, BEKKOMNEEEBR S AR E 2o 7=, Table 1ICERER, AL
fextpv o X, BB, B ER S OB A %2 RT,

BEZ, B2Y0A 0B L AEEHOODERET ) o2 (T 2ERL. 4—
2 Z BT —F ORATEBRtE LB THh D, MMRERE LT, FEEE (19 250km)
T 0 — 400m/s DAKERNZFEH SNz, ERHNEROIITTIX, F—u5FvAL 77 v 710k
S T LS, THHAEE 95km) THIZ EFHKE TCHENT FTRERB Oh, ARET
WL OMhDA Ry MENTEREZBETETFETHD,

Table 1. The conditions of the FPDIS observations at Syowa station, Antarctica
from April to October, 1996.

HRAEE L X RE BARE |HAUB%
HF L—4—REFEEA f=28mm (F2) |42" #& (35-EF) 630nm 38B%
SRE AR £=180mm (F2. 8) 7" XA 557.7/630nm | 37B%
2X/A f=8mm (F2. 8) 165° 557. 7/630nm 68%
F—OSVHFL—4—FEHER | f=28m(F2) 42" £16 (35~ ) [557. 7nm 6B
E— EMFPIFHA f=28mm (F2) |42" #36H (35-1 ) 630nm 306k
| BEYOBDHYY LYy BRI | ERR2T L2 T 557.7/630nm | 148
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Possible Detection of the Impact of Energetic Particle
Precipitation on Ozone Using Satellite Data

SHIBASAKI Kazuo
Kokugakuin University, 10-28 Higashi 4-chome, Shibuya-ku, Tokyo 150

ABSTRACT : The Japanese satellite ADEOS (MIDORI in Japanese) was launched on the morning of
August 17th, 1996 from Tanegashima Space Center. On board the ADEOS are several atmospheric
sensors. ILAS instrument is an infrared spectrometer which measures the solar absorption spectra
during the earth’s limb scan. Altitude profiles of atmospheric minor constituents are derived from the
absorption spectra. Since the ADEOS is a polar orbit satellite, ILAS observes limited polar regions of
56 °N ~ 70 ° N in northern hemisphere and 62 S ~ 88 “ S in southern hemisphere. This, in tum,
means that ILAS observes intensively the restricted zonal area, about 14 points a day. I will discuss
the possibility of detection of ozone destruction by high energetic particle precipitation using this ILAS
data.

MEAES H 1 7 Hio, BAYIOAKAZERENAKMEREADEOS ( [A£0)) . FHM
REEFH (NASDA) OWTFEFHEy#—rbHIOI Yy FEAWTITL EFbRE, ADE
O S IEF R 800km O A RMHEIHE AR Th 5, 8 FEOHERER ARG ZHIL TV a2, =
T CHRAEMER S FBNSEE LTWS, | LASETOMSIZERY S,

[ LASEESTEETFANEL =RASHHTH L, KBEXRE Li-ffkiEE2AMA LT, a2
FeoRE - BRI AGEAREEE L, KBFRAERA Y R b RIS O B0 &
K5 (K1ICBNE) . ADEOSIHENEHE THAHDOT, 1 LASOBEUMIRITEEOH 5
diprds (56° N~70° N, 63° S~88° S) KRN TLE S, LALARL, BISHRE
HTIE—H IR 1 A A COMBROBEMENET S Z Lok b, ZOZ Lk, BRICFHRI
RBEOWEIIG RN L 125, SEOEBIZHD. BTRAX—RTOBRYALBAY VHEIZE
2 ARBY  EROICHET AT — ¥ 2R L TN DR D S5 LB 2Tz, IEFEOZORED
WEIE., A/ LREPAELTVATOMS (AEDADEOSIZHLHIR) 07 —FZHVWTNDS
T L%, SBUVOL SICHESZNET BB LEFEET MR, T FRELOAY L
AOMESHLMETEDLLEVWHIATI LASOTF—F2AVARRABHLHEBXSH, TOMSIZ

Loc. BO.59S 51.32W ST, BEEADEO S/ TOMS 7 C/42< Earth Probe

Time October 18, 1996, 2:20 (UT) (EP) /TOMS b#ii Ficdh b, EPOIEH MMEFMEZ

80 AT LTWBOT, ZHHMEIZENRTWS, BEDOAF Y
LEAFETAIZEEP /TOMS DT —ZBRRWIS LiL
2,

o
(=]
"

AEIFEINETOFEREREBL, [LASOT—¥T
ERO X ) REELABI TR 2 R 5,

Allituds (km)
]
1

Figure 1. Ozone profile from ILAS measurement.

The data is obtained within the Antarctic ozone
Sl hol.e. Note: This data is preliminary one and not
1992/9/20~10/29 validated.

1 77.55~B2.55
4+
C 2 4 6 B8
Ozone Concentration (ppm)
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SuperDARN Project
Natsuo Sato(NIPR)

Several HF radars are distributed in longitude in the northern and southern hemispheres, en circling
the polar caps and auroral zones. They constitute the SuperDARN (Super Dual Auroral Radar

Network), a multinational cooperative venture, including US A, Canada, France, United Kingdom,
South Africa, Australia and Japan.

SuperDARN % > b 7 — 7%
SuperDARN (Super Dual Auroral Radar Network)iZE PR HF L — ¥ — % v b7 — 2 @il 7o >
7 bTH2.BFE LR TR 6 EDPBB L. 3~6 KW E TP TH 2, T2, BELEKT
WAZEFRB L., 3EDEHI DL, COFy PT—28BHICEY., kB EHEOLR S
ANWN—= LIRS XNy -2 lagle ey —F2H+HELTVS,
SuperDARN O & (3 Working Agreement (2 & ) EARW H#HAED LN TV 5B,

HF L — ¥ —

HF L =¥ — X 8~20MHz DEE L2 RBH L. EMB» b O+ SET 2B TH Y,
BEERE 77 AT AT I v 7 ADHEZENE LTS, HF HOEBERFFHAL T3
2, BHEBANTEESENL., EBRZT TR FRI»LOEBHENII—22ETHH
VNTEDLIOHUEEFATI2FICEINVEFITOBRAUITETHS &) Kk X LFlKN
AT A, DV —F— TR . FETI-FROITI—RE, F75—HE A~ UG
DERVHFEOND . £, FTT—HEILBE (=75 A& E) vk, H
EDOBRY AT A TIE, HSSEORBRET T, KEEMAHRITNIE 150km 2 & 3,000km
DED®EREFEF TOBRAIGTETD S,

BRANZEH#h HE L — ¥ —

BB D HF L — % — {3 SuperDARN % v b7 — 7 @flo—8 L L CHEBMH T LN,
RE2XEFBBLTBY, 1 X3RBROBHIN (BHH) OHRF %KL, Halley, Sanae
DU—=F—BEHRLBAFTICHBIERID 2.5 1 XEIHBEOEFHNOETFTH
DNEOHFTFICHPEABAUZBED -PEPILEBRLF—Z S5 Y 7D Mawson, Davis,
Camy%ﬂﬁgﬁ)éo
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Present Status of Syowa Station HF Radar
- Transmitting and Receiving system -

Hisao Yamagishi, Akira Yukimatu, Natsuo Sato and
Kikuchi Masayuki (NIPR)

Upper Atmosphere Physics Observation Group
(The 38th Japanese Antarctic Research Expedition)

Abstract

We have installed a HF radar at antarctic Syowa Station in February, 1995. Two years later, we
have installed a second HF radar at Syowa in order to attain wide field of view over Antarctica. The first
radar was looking southward, while the second one looking eastward of Syowa. These two radars form

a wide field of view of 105° , extending from 81° to 186 ° in azimuthal direction. This makes
possible to observe polarcap plasma convection in wide localtime range. Geomagnetic conjugate arca of
these two radars corresponds to Iceland East and Iceland West HF radars. Therefore, it becomes also
possible to study the conjugacy of plasma convection in the both hemispheres for wide localtime range.

The first Syowa radar suffered troubles in antenna system as well as in transmitters and receivers,
partly due to harsh environment condition in Antarctica. These troubles were analyzed and contributed
to the improvment of system design of the second radar. In the second radar, all the transmitter amplifiers
are stored in a hut instead of being set at the feet of each antennas for easy maintenance. A stronger
antenna model with much higher wind survival is adopted and additional guy ropes are added at the both
ends of antenna booms in order to prevent from rotating at the time of blizzard.

biLbiid19954E 2 B, ERBAERICHOTOHFL —% — %2 ikiE L7z, Mk LO®E
RV B R LT A7-0, bhobiudZo 2465 (199742 H) , 2XEHOHEHEL —
F— % BHEMICERE L, 12BOL— ¥ —2MRAIEBOBE 2 RADIIH L, 2EZHDOL—
F—tH %2 RAZ LI, 22008KL— ¥V —0RFIIRGbELR-oTBY, W%
bbb EHAAY 1ENS 18 6EETOLEVHMAMEANY S—Eh, 75 X<
KRS TR IC b o THlIT A L TE L, T/, SOkl — 5 —DEH
B 2RI o TILERICHE T % &, Iceland East L — % — (CNES, 1A) & Iceland West-
L —4% — (Leicesterk, ) OEHRAFLELY, MAE 77 XAvHHOEIFRIZEL A
Iz b /o THRAZ LA HEIC2 5.

R 1 L — ¥ —iiEROB L VWEARBES KWL, 77, XER ZEHFCHT
TIVHEREE L. ChED P 7IVIRBRE SR, 2 L —F—0REH &7, RET 7
W5k, BAOT V7587 —EBICBINTWEN, #2 L —F—TIRFEBEHICT AT
W, PRI ENS, FATYFFh, R0 b0 L) iERERICEABEISRIEN

BHERIZNE 2B EIZHA -0, Cnb 2200 —F—ZHWIZERE (500m) L T
BESEE2BAEPoT0 20720, MEOBICITHMWERTHENRELZ S, IhZbET 5
7=, HEIREB/VAZZEHROTIVF U IEFLLTRIENTHI LICL,
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Initial Results of
Syowa SuperDARN Twin Radar Operation

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

The First HF radar observation at Syowa Station started in 1995 (Syowa South radar), which is one of SuperDARN (Super
Dual Auroral Radar Network). We have installed our second SuperDARN radar system at Syowa Station and started to operate
it in last February (Syowa East radar). To realize these two radars operated at one site, we had to overcome several possible
problems. Some of these are related to Radar Operation Software (RADOPS). RADOPS/2000 has been developped to make it
possible and also to add several new features to our radar operation. We will show our initial results of our twin radar operation
at Syowa, introduce our general version of Radar Control Program, "Nasu," and discuss the possibility to produce ionospheric
plasma convection pattern in southern polar cap in quasi real time.

SuperDARNIZ X 2HF VL — ¥ — BBk M AARK L I RB 2 250, BIEF T, ¥k 6 B, KU, Bk
HWL—F—2GOHBEMBOL— ¥ — 2Bl Mis L. WEFTR%ZSuperDARN L — ¥ —#TH 5 < EIC
BHEHEDOTRT WV D, 197TH I BEMBICBVWT2RBOL—F—, b, B7ICL 29 F i L — ¥ —
RURAOBMEMFE2 L— ¥ —bMALMBTAIZLHTE, Bioficbis &Hi L — ¥—BENTESR
ThbWVa, FLLBRBEZRB LA 2BRINEITONL — XA L —F —RUBHIEHE 1 L— ¥ — |2k b~ b
VB EBRZBBELRHoTEh, VL — ¥ — i3, BAE L L—F—RUNL—~4 L—¥—03EHE
BFx FOBAURTFICBED, 3EFFALAFYBRAT IV INDTORATH), TNETO Dualradari= & 2
B L DS —RWERLBHE— FORAIMEESR TV S, B, BAB2L—¥V—ik. BHB1L—¥ —0fE
WAREF % 2 R T 2R TORB L 20, Jb¥RL — ¥ — B L@, L DLV local time zone® /8 — L.
BAEALHETE P OKerguelen L —# — exdk 2L, BT, +— A }5 ) 7HREHRD Tiger L — ¥ —if & 4T,
TRl FRERBEUTERZL - ¥ —BlERE~OHA LV EZLOA TV, Bic, BASE 1, NL—~A{. 4
TIDOV—F—id, WEAED TRIY MG LABRRESE Y 2 5 HBOBHI BT HBHTFIcER, T,
RFERDT AR, | TARATVF - 9T ML —F— 3t L RSB LR L 22D L ERE. B2 L—4
—b, TARGYF A=A b, RUTAV IV FL— Ve R{BORME R >TH Y., BB Iod Il 24 F
ZZREISCATL — ¥ —HEO#EAEVECATLINL D L— ¥ — 2, MoBRIEE L LRI S S
bRTHna,

B2 V-5 — OBRAER OB, 1 20BARST2EOL — V-2 ABICERT 200 TORAE D
WORL ., BNM2MEEZSROb WRT AL NERINTEL, FOVEDIR2 KL — Y—OMEFiE% HmHH
ABIETHY, T/, VI PIITEHTORMERY, A—%v b 7—2 L COREOME SEO W+ b &
Ky BHo RIEL ISV 7 MY I 7TORBICHMARACE 2BV TRELADICH L, XX BV TI., 20
KEROMAOIMIARRE I TV, T BHEL, N L—xAEH., FFIEBOIL—F -8Rl 55—
SHE. CRHICEICBAE2 L -5 —DF— 92 bbb e LEERB MG Yy — 0Bl ., 7. “hoD
BERL -V —F— I P OoHERBERSEOBEBH K/ Sy — O 7L ¥ 4 A BHOT RS IZoWTE
KRB, T2, TRNITIRABINTEL, —BLENAL— Y —HIH 7055 A"Nasu" DB, Bk D
FLWBHNE- FOEBRTRECOVWTOBRRTATFETH 5.
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Development of SuperDARN Data Analysis Software
and New Data Base System in NIPR

A. Sessai Yukimatu, M. Watanabe, M. Okada, M. Kikuchi, H. Yamagishi, N. Sato (NIPR)

We will introduce recently developed analysis software for SuperDARN (Super Dual Auroral Radar
Network) data which we have here in NIPR. We will also show our new data base system which has been

developed for all the SuperDARN data using DLT data archive system in ISC(Information Science Center)
in NIPR.

ARERIIBWTIE, HF L — ¥ —E B3 FE B Td % SuperDARN(Super Dual Auroral Radar
Network) 7 — % % W 2RISR D & O . ABBFFZERTI NG 2 Rk ORITRBEOBN 2179 o
SuperDARN community D H TZ { DFFFES NV — THZNZFROFEE W OLE T, FKFET, dw
BHE I, BFICT— BRI EZR VLT TWwAHRT, A ZBITHOY 7 b = 7 55%E
EN, communityD P THEI N, HABICHEAF 2SN LTWDE, ENHLDHT,
BT CHAT A, IR ZLOD L, HWiZ—KWE b0, BEREPDOYV I T =
7%, UTOZHBEHFLILTRAZIT ).

SuperDARNIEHERIBFE 74 77 1) —
AACGMIEHEEFE A 710 7 5 A

RAWT — % ZiRAT 70 7 7 A

RAWT — % fitting 7 0 77 A

FITF — % &R 70 7 5 A

SMR7'— ¥ FR70 T T A

FIT7 — % L-shell fitting7' 0 7 7 A

XU —F—FITF— Y& 2RI bWVER T BT T A
EHERE XTI 2 KtmergedX 7 MVERR 7O T T A

BR T AR A B Eefittingl X 2 BRI 2 KITxHE R 7 b VIR
FOM, KPF—FRRTOT T 0%

FIZ, ThETARICEMENTEZSuperDARND F— % %, * 74 THIHHELERIZ,
LERIZA 5T AEFEEREY Y 7 — D %2%. DLTF— 79477 ) —¥Ez2zHW»
T T R—ZAEHEL), ZNIZOVWTHZFOFEMICOVTHEAZEITI o
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Feasibility study of themospheric radar system under the Alaska project in CRL
OK. Igarashi, M. Kunitake, K. Nozaki, T. Kikuchi. and H. Mori

Communications Research Laboratory (CRL), Ministry of Posts and Telecommunications

International Arctic Environment Research Team of CRL has been conducting the development of
radio/optical technology for arctic atmospheric science, and joint experiments of comprehensive
atmospheric observations in Alaska since 1992 under the umbrella of science and technology cooperation
agreement between Japan and USA. At the initial planning stage the observation region has been
focused on the middle atmospheric region. Imaging riometer, Fabry-Perot interferometer(FPI),
Rayleigh-Doppler lidar, Millimeter-wave radiometer and Partial reflection radar has been developed
until now. In 1997 FY as a second phase of Alaska project the observation region has been expanded to
thermosphere region and troposphere in Arctic atmosphere. Feasibility study of the radar observing
mainly thermospheric region in Alaska has been conducted at the study group of the thermospheric
observation radar. HF radar compatible with the SuperDARN HF radar network, digital ionosonde chain

and VHF radar are considered as a candidate of active thermospheric observation instruments.

[ g_h_n_inilﬂ’ﬂﬁ.

H , CIO! NO, etc.
PO A .- .2 1. ... O,

@I OV

! herosa L0 L @ A= A A= Imoging domets

: OL—U—- FyT5—- 545 — RaykihDoppler idar
MRE ) OLFILI UIET 5o A — % Milmeter.wave idomelsr

@77 TUAO—FHE Fabry-Perol mtereromster
OO AL — 5 Paial reflection radar
@A 7O A -5 3At Heterodyme spectrometer

Ti IOSERES A Y-
ropos.phera‘ k2 7 50

| ONHREYI UARL— ¥ SN WARNEL. ¥
Ground-based coud radar

'
'
'
'
]
1
]
1
1
1
' High power HF Iransmitter, eic.
'
'
E
'
]
'
'
'
‘

@2EA—0OFHh AT Alskyaunia cameras

@i 71t Magnelometers
‘ff‘?“ WAL AFNL—YaXbeod—
AN T.N.Davis Scence operations cenler
ALEa—#% v b7 —7 Compuler network

\ HAM4E /A KEA4R /
Japan-Side US-Side

: ‘ eRnEIAL—
TORER - MBI A—F Thermaspheric radar
1 Waler vapor and lemperature radometer OKTAEA A

' Airghaw imager

]

Figure 1. Conceptual illustration of the coordinated experiments of the arctic atmosphere

observation in Alaska. "



WAL VHEF A —12F L—4 (STARS) L2WHBZ (I v 7 o] -15
CHAREER, BR ¥, K&k
BB BEREUIEHT

Observation of ionospheric dynamics with VHF auroral radar at Syowa Station(STARS)
OK. Igarashi, M. Kunitake. and K. Ohtaka

Communications Research Laboratory (CRL). Ministry of Posts and Telecommunications

A new 50 MHz scanning-beam auroral radar system with two sets of array antennas was installed at
Syowa Station in 1995 by the 36 th wintering party. The observation data has been obtained since
September, 1995. We are evaluating a new 50 MHz VHF auroral radar data. The summary of the radar
observation in 1995 and 1996 is available in the JARE DATA REPORTS No. 227. Figure 1 shows the
range time intensity plot of the beam directed to 35 degree in clockwise from the geomagnetic north.
The eastward and westward current regions were clearly identified from the doppler velocity plot. In this
talk we will present a typical example of data with STARS and discuss some features of ionospheric
dynamics in E region at high latitude.
References
Igarashi, K.. K. Ohtaka, M. Kunitake, M. Tanaka, and T. Ogawa, “Development of scanning-beam VHF
auroral radar system (extended abstarct)”, Proc. NIPR Symp., Upper Atmos. Phys., 8. 65, 1995.
Inamori, K., K. Ohtaka, and K. Igarashi “Records of rado aurora at Syowa Station, Antarctica in 1995
and 1996", JARE DATA REPORTS, 2217, lonospehre 59, March, 1997,

VHF AURORA RADAR
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Figure 1. Range time intensity (R'T1) plot along the beam directed to 35 degree in clockwise from the

geomagnetic north direction. Right bar shows the backscatter power intensity in dB.
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HF Radar Observations of Polar Patches Under Quiet IMF Conditions

°T. Ogawa ', N. Nishitani ', M. Pinnock ?, N. Sato °, H. Yamagishi °, and A. S. Yukimatu *
(* STE Lab., Nagoya Univ., * BAS/UK, * NIPR)

Enhanced-electron density structures, called
"polar patches" in the polar cap and "auroral
blobs" at auroral latitudes, with scale sizes of
100-1000 km are wusually accompanied by
decameter-scale irregularities that are pro-
duced through some plasma instabilities. Since
these irregularities are responsible for a coher-
ent scattering of HF waves, we can study the
dynamics of patches and blobs by using HF
radars. We have reported the radar echoes as-
sociated with polar patches and auroral blobs
that were detected from 0000 to 2400 UT on
July 14, 1995 with two Antarctic HF radars at
Syowa Station and Halley Bay. Geomagnetic
activity on that day was weakly disturbed
(Kp=1-, 0+, 1-, 1+, 1, 2+, 3-, 2+). By analyzing
full-beam echo power and Doppler velocity data
from both radars, we have found the following:
(1) polar cap irregularities appear intermittent-
ly only for the period of 1730-0530 UT whose
hours are consistent with those expected from a
polar cap patch formation model; (2) their oc-
currences are mainly controlled by IMF Bz
rather than By; (3) ExB drifts of the irregulari-
ties are nearly consistent with the Heppner

and Maynard (1987) model convection; and (4)
apparent toward-the-radar movement of the
echo regions observed at Halley between 1600
and 2400 UT can support previous simulation.

This paper describes in detail the polar
patch-associated irregularities appeared during
0130-0530 UT for which IMF By was between 0
and +5 nT and Bz was weakly positive between
0 and +3 nT. Observed ExB drifts of the patch
irregularities are well consistent with the
Heppner and Maynard BC model for weakly
positive Bz (Fig. 1). Previous observations and
simulations of polar patch formation near the
cusp, however, have been made under negative
Bz. If our patches are those produced near the
cusp, we need to explore a new mechanism that
acts even under positive Bz conditions. Another
mechanism of patch formation must also be
investigated: particle precipitation from the
magnetosphere causing polar cap arcs under
positive Bz may also produce enhanced electron
density structures in the polar cap. This
possibility can be checked by examinig satellite
particle data.

200m/s
< .80

... oHalley

Syowa - Halley 950714 0158:04 - 0159:59 UT

....... et <_ 1000 me

Fig. 1. Irregularity velocity map around 01569 UT on July 14, 1995 (By=+1 nT, Bz=+1 nT). Polar
patch-associated irregularities appear at MLAT higher than 76 deg. Thick curves represent the BC
model convection of Heppner and Maynard (1987). Our observation is consistent with the model.
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Dynamics of the ionosphere during the abrupt change in the IMF Bz
°N. Nishitani and T. Ogawa (STELab, Nagoya University)
N. Sato and H. Yamagishi (NIPR)

Abstract. We studied the dynamics of the ionosphere by using the Syowa HF radar data from 16 to 18
UT on September 5, 1995. During this period, the IMF Bz changed abruptly from +10nT to -10 nT at
about 1720 UT after staying at +10 nT for a few hours, and then turned to northward again at about
1830 UT. Syowa HF radar, which was located in the dusk sector, observed abrupt changes in the flow
velocity, from westward to equatorward, together with the equatorward shift of the high speed region.
Data from the radars in the northern hemisphere showed similar changes.
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—— 1000 m/s qlig<=7 avg=2
Figure. Time variation of the two-dimensional Doppler velocity profile along one meridian in the field of
view of the Syowa radar. Ruohoniemi et al. (1989)’s L-shell fitting technique was used.
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Evolution of directly driven electric fields during a substorm as observed
with the Super-DARN and ground magnetometer chain

T. Kikuchi ', M. Pinnock %, A. Rodger 2, M. Watanabe *, Yukimatsu®,
H. Yamagishi®, N. Sato®, H. Luehr®, and Super DARN Group

' Communications Research Laboratory, Tokyo, Japan (kikuchi@crl.go.jp)
2British Antarctic Survey, Cambridge, UK

* National Institute- of Polar Research

* GeoForschungsZentrum, Potsdam, Germany

Abstract
This paper deals with an evolution of auroral electric fields in the dayside driven by the southward
IMF during the growth, expansion and recovery phases of a substorm on July 16, 1995. It is shown
that both the development and decay of the electric field in the dayside ionosphere are simultaneous
at latitudes from 76 to 56 degs. controlled by the IMF throughout the substorm. It is suggested that
the sunward flow of the ionospheric convection at auroral latitudes changes simultaneously with the
anti-sunward flow at the cleft latitude in the afternoon sector. Details are described below.

1. Growth phase

A southward turning of the IMF detected by the WIND (171 Re) at 1225 UT caused increases in the
dayside auroral electrojet before the onset of the substorm as observed by the IMAGE and CANOPUS
magnetometer chain. The eastward electrojet is intensified at 1311 UT simultaneously at auroral to
subauroral latitudes (74-56 degs gmlat.) in the afternoon (15.5-18.5 MLT), and the westward electrojet
is also intensified simultaneously at a cleft latitude (76 degs) in the afternoon and at auroral latitudes
(70-58 degs) in the morning (7-10 MLT). The instantaneous development of the auroral electric field
at wide latitudinal ranges agrees with the instantaneous propagation of DP2 electric fields from the
polar ionosphere to the equator shown by Kikuchi et al. (JGR 1996. p.17161). The Super DARN
detected the enhancement of the auroral electric field in the dayside (05-17 MLT) and an equatorward
motion of the radar echo region at speeds of several to 10 degs/hour during the growth phase. The
time lag of 46 min between the southward turning of IMF and the onsets of the growth phase is
almost equal to the time lag (44 min) between a pair of dynamic pressure increase and decrease at
WIND and a pair of positive and negative Si on the ground. This suggests that the electric field in
the dayside magnetosphere is increased by the IMF southward turning immediately after the IMF
change reaches the magnetopause.

2. Expansion and recovery phases

During the expansion phase of the substorm starting a few minutes before 1500 UT, the eastward and
westward auroral electrojets are intensified considerably mainly due to an enhancement of the
ionospheric conductivity as inferred from riometer absorption in the morning. However, the Super
DARN detected a continuous equatorward motion of -the auroral oval during the expansion phase,
which implies a continuous development of the directly driven electric field. The northward turning
of the IMF at 1446 UT caused a decrease in the auroral electrojet in the dayside at all latitudes
covered by the magnetometer chain at 1530 UT. In particular. a rapid recovery occurred at 1543 UT,
simultaneously at all magnetometer stations both in the afternoon and morning sectors. The Super
DARN detected a poleward motion of the radar echo region during the recovery phase.
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Precursors to substorm onset: HF radar observations

OMasakazu Watanabe,! Mike Pinnock,2 Alan S. Rodger,2 Natsuo Sato,! Hisao Yamagishi,
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1: National Institute of Polar Research ([H~7#isthpfscir) , Japan; 2: British Antarctic Survey, National
Environment Research Council, UK; 3: Applied Physics Laboratory, The Johns Hopkins University,
USA; 4: Laboratoire de Physique et Chimie de I'Environnement, Centre National de la Recherche, France;
5: Center for Space Sciences, University of Texas at Dallas, USA

Morphology of substorms has been investigated for more than three decades. Although the existence of
the substorm growth phase was debated in early 70s, it is now established that the growth phase does
indeed occur and plays an important role in the substorm processes. In our previous work, we have
reported ionospheric signatures of distant tail reconnection observed by HF radars in the late growth phase
just prior to the expansion phase onset. In that report, we stressed only the morphology itself and did not
mention its geophysical aspects, because it was the first ionospheric observation of the nightside
reconnection. In this paper, we will discuss the morphology from the latter point of view: Precursors to
substorm onset.
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A case study of a substorm observed with AKEBONO UV imager
and Halley HF radar

°Akira Kadokura (NIPR), Mike Pinnock (BAS) and AKEBONO ATV team

A substorm event occurred on 6 June, 1989 was analyzed. For the event, both the AKEBONO UV
Auroral TV camera (ATV-UV) data and the HF radar data from Halley Bay Station were available. The
former (the latter) data could provide the temporal and spatial variation of the auroral emission intensity

(electric field) distribution during the course of the substorm.

Figure 1 is a so-called range-time plot of the HF radar data for the central beam 8. The abscissa is the
time from 23:00 UT on 6 June until 01:30 UT on 7 June in 1989, and the ordinate is the invariant latitude

(TLAT) of the scatter location at 300 km altitude along the beam direction. The small circles in Fig.1

indicate the scatter location and the thin lines drawn from the circles do the plasma flow velocity and
direction. After the SC occurred at 23:13 UT, HF scatter region shifted equatorward. From around 00:00
UT on 7 June, the scatter region gradually moved equatorward, and the low latitude edge of the region

reached the foot of the FOV of the beam at 00:26 UT, so the average moving speed was about 0.3

km/sec. Around 00:13 UT, a longitudinally elongated other scatter region appeared at around 75 deg

ILAT, and it moved equatorward with a higher speed of about 1.3 km/sec. From around 00:26 UT, the
flow pattern changed such that very weak flow region appeared at 62-63.5 ILAT, westward dirccted flow
is enhanced at 63.5-65 ILAT and weakened at 65-67 ILAT. At around 00:41 UT, a clockwise flow
pattern was evident at 64-67 ILAT, and its vortex center located around 66 ILAT. In the next scan during
00:41:40-00:43:16 UT, the vortex pattern became slightly weak.

In the ATV-UV data, a bright auroral region appeared near Halley Bay at 00:42:24 UT, and its central
location was at 22.8 MLT and 63.5 ILAT, much lower than the clockwise flow vortex center. After that
time, the bright region expanded both west and eastward.

Magnetometer data from ground stations showed that the Region 1 type field-aligned current (FAC)
gradually increased from around 00:40:30 UT, and intensified at 00:42:20 UT. Hence, in the auroral
activity sense, we presume that the substorm onset time is 00:42:20 UT.

We will discuss in detail about this event in our paper.
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Fig.1 A range-time plot of the plasma flow observed with the Halley HF radar data for the beam 8.
ATV-UV observation period is indicated by the horizontal bar, and the latitude of the auroral brightening
is shown by the black circle.
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Dynamics of the Dayside Magnetopause and Disturbances of the Ionosphere
in the Polar Region Observed by GEOTAIL and SuperDARN

Y. Tonegawa, T. Sakurai, M. Ichikawa, S. Aoki (Tokai Univ.)
N. Sato, H. Yamagishi, A. Yukimatsu (NIPR), T. Yamamoto (ISAS), and SuperDARN PI

We have detected multiple magnetopause crossings as the GEOTAIL satellite was
skimming the dayside magnetopause. Occasionally, the crossings occur quasi periodically
with a period of several minutes. A quasi periodic crossing event was observed in the
morning side low latitude boundary layer on December 28, 1995. During the event the
satellite chanced to be in the meridian of the ground station, Syowa near =6, and Pc 5
waves at Syowa show good correlation with a time scale of the periodic crossing of the
magnetopause. On the other hand, GEOTAIL encountered an active multiple crossing
event around local noon, and high speed flow in the polar ionosphere was simultaneously
observed by SuperDARN. We try to study these dynamic behaviors of the magnetopause
and its relation to ionosheric disturbances in the polar region by using data obtained from
GEOTAIL, SuperDARN and the ground observation at Syowa.
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Comparison Study of the VHF radar and the HF radars at Syowa Station

“M. Kunitake, K. Igarashi (CRL),
A. S. Yukimatsu, H. Yamagishi, and N. Sato (NIPR)

The new 50 MHz VHF radar installed at Syowa Station in 1995 is capable of scanning the E-region widely
(about 160 degrees in azimuth). The azimuth range of the scan of the VHF radar covers that of Syowa HF radars.
Such a beam configuration of the VHF and the HF radars is suitable for the following comparison study. The temporal
and spatial variations of cchoes observed by the VHF radar are investigated, relating to the plasma convection patiern
observed by the HF radars.
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High resolution modification of Moshiri radar

“ K. Nozaki ' ,H. Yamagishi * , M. Tutsumi *, M. Nishino *, and Y. Ikegami *
1 HSTRC/CRL, 2.NIPR, 3.STE Lab./Nagova-U..4. Moshiri Observatory/STE Lab./Nagova-U.

Moshiri radar was re-constructed to adopt new frequency allocation of 24.5MHz.  New Moshiri radar has a
range resolution of 1.6 km to detect FAI scatter from Sporadic-E layer.  Observation started in February 1997. In

this paper, we report specification of new Moshiri radar and preliminary observation results.
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The simultaneous observations of the thermospheric neutral winds with EISCAT radars and FPIs
in January and February, 1997
S. Ooyama, S. Nozawa, S. Buchert, R. Fujii (STE Lab., Nagoya University)
M. Ishii (CRL), EISCAT-FPI simultaneous observation group

We conducted simultaneous EISCAT-FPI experiments in January and February, 1997 (see table) in order
to investigate the characteristics of neutral wind. A preliminary analysis from data on January 11 has
shown that both methods provide a good agreement at altitudes of 107-119 km. This result suggests that
the FPI using 5577 A emission would provide the neutral wind velocity at this altitude range, which could
also be supported by the altitude profile of electron density derived from EISCAT data.
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Table EISCAT-FPI PROJECT
O: g O:Fh X:8BorE (W)

Date (UT) Time Period Sky Date (UT) Time Period Sky
January 11 1800-0500 (11 hrs) (@) February | 1600-0400 (12 hrs) X
29 1600-2200 (6 hrs) X 4 1600-0100 (9 hrs) X

30 1600-1900 (3 hrs) X 5 1600-0100 (9 hrs) ©

31 1600-0100 (9 hrs) O 6 1600-0100 (9 hrs) X

7| 1600-1800,2200-0100 (5 hrs) X

8 1600-0100 (9 hrs) ©

13 0000-0500 (5 hrs) X
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Dayside E-Region Neutral Winds During Magentically Quict Times
from EISCAT Measurements
MAEDA Sawako' « NOzZAWA Satonori’
'Kyoto Univ. Art and Design, *STE lab., Nagoya University

Momentum balance on the neutral gases in the E-region iS characterized by a balance between the

pressure gradient and the Coriolis force (including centrifugal foree), and the geostrophic balance is set

up. At high latitudes, however, the effects of the ion drag complicate the balance of force, particularly in

the region lower than 120 km where the Hall drag dominates the Pedersen drag, and the Hall drag affects

the geostrophic balance (Larsen and Walterscheid, 1995).

The E-region neutral winds in responsc to the
postmidnight diffuse aurora, measured by the ARIA
experiment, exhibited the large wind shear between
110 and 120 km height (Larsen ct al., 1995). The
'exotic' jetlike wind feature between 115 and 120
km was also observed. Although the dynamical
processes responsible for the large shear and the jet
are not clear, these features are not predicted by any
tidal models (Larsen et al., 1995) nor by the
simulation of the high-latitude forcing (Brinkman et
al., 1995). In order to study the high-latitude
E-region neutral dynamics, particularly the
interaction between the upward propagating
semidiurnal tide and gravity waves as well as the
effects of the ion drag, it is important to analyze the
dayside E-region ncutral winds and compare the
nightside winds. This paper will report the
preliminary results of the CP2 monostatic
measurements by the EISCAT IS radar. The figure
shows an example of time variations of the
meridional winds (positive, northward) at 9 height
levels between 98 and 124 km during the
magnetically quiet period (the daily averaged Ap
index was 5). The vertical structure of these winds
will be discussed.

References

Brinkman et al., 1995, J.G.R ., vol. 100, p.17309.

Larsen et al., 1995, J.G.R ., vol. 100, p.17299.
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Vertical Attenuation Rate of AGWs in the Auroral Lower-F Region
Observed with EISCAT KST Radar

°T. Shibata (Denki-tsushin Univ.), R. Fujii (STEL, Nagoya-Univ.) and K. Schlegel (MPAE)

The vertical structure of AGW (atmospheric gravity wave ) associated ionospheric fluctuations in
the 100~250 km altitude range has been investigated by making use of the ion temperature (7;) data
observed by the Troms¢ measurements in the EISCAT-KST CP1 observation mode. In order to in-
vestigate the fluctuation properties quantitatively, we have derived the fractional variations, dT;/ Ty,
of the ion temperature by removing the base value from the raw data. The dominant component of
dT;/Tio fluctuation has been identified by carring out the spectrum analysis in each altitude. From
the rate of power variation against height we have calculated the effective attenuation rate of AGWs
in the vertical direction, witi taking the inherent growth of AGW amplitude with height owing to
the decrease in background density and pressure in the upward direction into account. It has been
revealed that the vertical attenuation rate takes a value in the range of about 0.6~3.7x10~5 m~! for
the waves in the period region of 28~230 min and is increasing with an increase in the wave period.
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Ton movement with respect to the local magnetic field
R. Fujii®, S. C. Buchert and S. Nozawa (STE Lab., Nagoya University)

The ion movement with respect to the local magnetic field has been determined using data obtained from the tri-static UHF
EISCAT radar that is capable of providing the fully three-dimensional ion velocity vector at several altitudes both in the E-
and F-regions. During geomagnetically disturbed times the ion tends to move perpendicularly to the local magnetic field line
at altitudes higher than 110 km, while during geomagnetically quiet times it tends to move in the horizontal plane even at
altitudes higher than 120 km.

EHBEANIZBVT, BT A4 ELPHAREOHEN/ERCTELRAM TLRINIZES (XA ShD L#
26N, BFIZBWTIE, 90kmLOBEETCEPHAREOHEIIERILIENTEL N, 14138
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ISCAT-UHFL =¥ =% o OEEO 3 KT PR EHE, FHENATRKOLIENTE LD
FAFILT, 44 OEBHMERGNT ML EDRTABE A 4 > OB & AKFiHE DT HELHA
HUO—HNY 4L EHBEAEHED b L TR, —FICEHEROBE L 0 0 kmLF T4 + > OEE) IR
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Fig.: a) The angle between the ion movement at an altitude of 278 km and the magnetic field line as a function of the
direction angle of the ion from north (0 northward, +90°: eastward, 180" southward, -90°: westward) for the CP-1 data
obtained on April 9, 1990 b) same as a) but for the angle between the ion movement and the horizontal plane.
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EISCAT-Akebono/SMS Observations of Thermal Ion Heating and
Outflow in the Topside Polar Ionospheric Region
S. Watanabe, N. Yoshida, K. Katsuyama, H. Fukunishi (Tohoku University), T. Abe (Aoyama Gakuin
University), E. Sagawa (CRL), R. Fujii (Nagoya University), Akebono-EISCAT Group

We investigated the mechanisms and the dynamics of thermal ion heating and outflow in the region of
topside polar ionosphere from the simultaneous observations by EISCAT radar and Akebono satellite.
The EISCAT radar provides us with ion density and velocity and ion and electron temperatures at
altitudes from ~200 km to ~1500 km. Those parameters are directly compared with the Akebono
observations. The Suprathermal Ion Mass Spectrometer (SMS) on the Akebono satellite observed the
thermal and suprathermal ion energy distributions in and near the Transverse lon Energization (TIE)
region. The TIE occurs frequently in the low energy range (< 20eV) and near the polar cap boundary
over ~2000km altitudes and the latitudinal range is less than 30 km. In this region, all ions (major and
minor species) are energized to approximately the same energy perpendicular to the local magnetic field
lines and expand outward along the magnetic field lines forming conicdistributions. The Akebono-EISCAT
simultanecous observations may also provide us with the information on the escape flux of atmosphere
from the earth as well as the mechanisms of ion heating and outflow
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Impulsive CNA variations observed with IRIS
Ken-ichi Kato (CRL), Hisao Yamagishi and Natsuo Sato (NIPR)

Impulsive CNA variations is observed with Imaging Riometer (IRIS) at Tjornes. The impulsive CNA
variations on 1991 Nov. 9 was quasi-periodic pulsations (~117sec.). We study how electron precipitaions
shown same amplitude and non-propagation occur in magnetisphere, as clarifing the characteristics of the
CNA variations from IRIS data and the associated phenomenons.
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CNA drift observed by
Syowa-Iceland conjugate imaging riometers

° Y.Fujita(1l) H.Yamagishi(2) N.Sato(2)
(1)Grad.Univ.Advanced Studies (2)NIPR

Drifting Diffuse CNA(DDC) event which is hundreds of kilometer in spa-
tial scale and hundreds of meter per second in drifting speed (at 90km
altitude) were observed by Syowa-Iceland conjugate-pair imaging riome-
ters.

DDC event seems to be the projection of the magnetospheric convection
onto the lower altitude ionosphere because of the similarity of the flow
pattern.
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Conjugate Observation in the Polar Cap/Cusp by Imaging Riometers
M. Nishino(STEL, Nagoya Univ.), Y. Sanoo(Asahi Univ.),
N. Sato, H. Yamagishi(NIPR), He. Longsong, Hu Hongqiao, Ruiyuan. Liu(PRI, China)

An imaging Riometer was newly constructed at Zhongshan Station, Antarctica (L=13.9) in
February, 1997, along with a magnetometer, all-sky TV and photometer. Imaging riometer
which measures ionospheric radio wave absorptions is a powerful tool for conjugate
observation of the auroral particle precipitation into the polar cap/cusp ionosphere. We
present an example of the ionospheric absorption event occurring on January 30, 1997,
comparing with the simultaneous absorption event in Ny-Alesund, Svalbard, which is

geomagnetic conjugate point in the arctic region.
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Geomagnetic Conjugate Point in the Polarcap
- Aurora and CNA observations at
Antarctic Zhongshan Station, Svalbard and Greenland -

H. Yamagishi, N. Sato and M. Kikuchi (NIPR), K. Makita(Takusyoku Univ.),
M. Nishino(STE Lab., Nagoya Univ.), Y. Sano(Asahi Univ.)
P. Stauning(Danish Meteor.Inst), Liu R.(Polar Research Inst. China)

Abstract

All-sky TV camera and imaging riometer observation has started at Chinese Zhongshan Station
in Antarctica in 1995 and 1997, respectively. Magnetosphere models tell that geomagnetic conjugate
point of Zhongshan nominally locates near the midway point between Svalbard and East Greenland, and
moves to either Svalbard, or East Greenland, depending on localtime, season and IMF By polarity. The
conjugate point cannot be obtained near midnoon and midnight because of open field lines. Geomagnetic
conjugate point observation of auroras can prove validity of these models, whether same kind of aurora
can be seen near the calculated conjugate point. Conjugate aurora observation by optical method is only
possible in equinox time, because in other seasons, either hemisphere is under sunlit condition. Combination
of optical and radiowave method (imaging riometer) bring in a big advantage in the conjugate aurora
observation, because imaging riometers can observe active auroras under sunlit condition and this
increases observational opportunities by a great deal. Fortunately, we are operating imaging riometers at
Danmarkshavn in east Greenland, Ny-Alesund and Longyearbyen in Svalbard. All-sky TV cameras are
operational in campaign basis at Ny-Alesund and Longyearbyen. Therefore, combined observation by
optical instruments and imaging riometers at these stations provides an ideal situation for conjugate
aurora observation in the polarcap. In this report, latitudinal drift of conjugate point in the afternoon
hours in wintertime were confirmed by imaging riometer observation at Danmarkshavn and all-sky TV
camera at Zhongshan Station.
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The Conjugacy of Long Periodic Auroral Luminosity Pulsations
H.Yang® [1,2), T. Kamei[1], T. Araki[1]
T. Iyemori[1], N. Sato[3] A. Kadokura [3], H. Minatoya[4]

1.Faculty of Science, Kyoto Univ. 2. Polar Research Institute of China
3.National Institute of Polar Research 4.University of Electro-Communications
Abstract

Auroral luminosity pulsations so far observed on the ground may be divided into two
types. The first occurs within pulsating patches with period of 2-20sec, of which the
characteristics were well documented by measurements using ground-based techniques,
sounding rockets and geo-stationary satellites [A.D. Johnstone, 1983]. It is believed to
be caused by a modulation on precipitating electron beam through interactions with ELF

waves.

The second one falls in longer period range, with its morphological features,
nevertheless, showing great diversities. For instances, Taylor et al [1989] have found an
event associated with a magnetic giant pulsation (77s), which optically appeared to be a
77 sec. periodic modulation on the occurrence of pulsating auroral patches. XU et al
[1993] have shown some events of luminosity pulsations in Pc5 range of auroral arcs,
which are interpreted in terms of resonant Alfven wave modulation on optical auroral
emissions. Yamamoto et al [1988] have discovered events of luminosity pulsations in
Pc5 range of diffuse and pulsating auroras, too, and even some events in Ps5 range of
auroras following auroral breakups in pre-midnight hours.

The conjugacy of long periodic auroral luminosity pulsations is for the first time
inspected in this study. The sequences of auroral luminosity are extracted in a sampling
rate of 0.1 fps from all-sky video records observed at the conjugate pair of Syowa,
Antarctica, and Husafell, Iceland. The conjugacy of long periodic pulsations is evaluated
in terms of power spectra and correlation of optical and magnetic variations of / between
the conjugate pair. Two case studies, one on September 9,1991, and one on September
11, 1994, will be presented.
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Imaging observation of conjugate auroras from a lunar orbiter

©Makoto Taguchi (NIPR), Masaki Ejiri (NIPR), Shoichi Okano (NIPR),
Takuya D. Kawahara (Shinshu University), and Masaki Okada (NIPR)

We have started development of an upper atmosphere plasma imager (UPI) to take images of
aurora, airglow, geocorona, and emission from the magnetospheric plasma of the earth from a lunar
orbiter SELENE which will be launched in 2003. UPI consists of three sensors, UPI-TEX, UPI-TUV
and UPI-TVIS. UPI-TUV and UPI-TVIS operate in the vacuum ultraviolet and visible regions,
respectively, taking monochromatic images of conjugate auroras appearing in the both northern and

southern auroral ovals in a same snapshot. The imagers are fixed on a high-gain antenna always
pointing to the center of the earth while SELENE is in a lunar orbit. It is expected that year-round
observation by UPI-TVIS and UPI-TUV will provide valuable data to precisely discuss temporal and

spatial correlation between conjugate auroras.
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Polar cap arcs: micro-scale structures and dynamics
H. Miyaoka, Y. Ebihara and M. Ejiri (NIPR)

We present several characteristic features derived from the high-resolution imaging
observation of polar cap auroral arcs in the magnetic zenith direction at Sondrestrom,
Greenland, using a high sensitive ICCD-TV camera with extremely narrow field-of-view
(4.8km X 3.4km). In this paper, micro-scale(<lkm) structures, fast drift motions and
fluctuations of polar cap arcs are analyzed and discussed in detail, comparing to the
recent theoretical models of polar cap arcs.
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Conjunctive ALIS multigoint. auroral tomographic observation
with FAST satellite and EISCAT radar in January-March, 1997
T. Aso”, M. Ejiri"", A. Urashima®, A. Steen™™"
U. Brindstrém™**, Bjérn Gustavsson™", A. Pellinen-Wannberg"™*
I. Hiiggstrom™™", C. Carlsont, D. M. Klumpar't, C. Cattellttt
*Kyoto University, **National Institute of Polar Research
*+*Swedish Institute of Space Physics
tUniversity of Calfornia, ttLockheed Palo Alto Res. Lab., ttUniversity of Minnesota

Conjunctive auroral tomographic observation has been carried out in January to March this year by the ALIS
(Auroral Large Imaging System) of the Swedish Institute of Space Physics with close cooperation with FAST
(Fast Auroral Snapshot Small Ezplorer) satellite and EISCAT radar. Several opportunities for the conjucntion
were anticipated. It is, however, almost like a windfall to have aurora arc coming up in the core region just when
magnetic conjunction with FAST satellite of only a few minutes is taking place and EISCAT radar run is also
going on. AT the moment, we had only one or two cases when aurora, not tomographic but just multi-point
monochromatic images were secured in some way for this synchronous condition. In this 3rd ALIS-JAPAN
collaboration, 5-point observation are carried out using ALIS facilities. Filter wheel are equipped with all
cameras this time, and 4278 A and 6300 A images, sometimes tomographic and sometimes of broad coverage,
were ocassionally taken along with usual 5577 A images. These will give us 3-dimensional luminous structure
from flawless tomographic reconstruction, altitude information of structured part from triangulation analysis or
large-scale auroral behaviors at particular wavelengths. Fully automated ALIS system thus indicates versatile
applicability of multi-point steerable and spectroscopic aurora imaging in collaboration with satellite, radar and

other observations.
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P. Newell (APL/JHU). C.-I. Meng(APL/JHU)
High latitude aurora during quiet and disturbed period
K. Makita(Takushoku Univ.), M. Ayukawa(NIPR),
M. Nishino(STE Lab.), P. Newell (APL/JHU), C.-1. Meng(APL/JHU)

Dayside auroras are examined for the quiet and disturbed period by using
Upernavik, Godhavn and NyAlesund all-sky TV data. Generally, during quiet period,
the weak arc and corona aurora are observed in the prenoon sector. No remarkable
aurora is seen in the noon sector and faint arc is observed in the postnoon sector .On
the other hand, during the disturbed period, bright surge and active corona are seen in
the prenoon and noon sector, respectively. The bright band appearred in the postnoon
sector. The charcteristes of precipitating particles are examined by using simultaneous
DMSP data.
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Altitude distribution of the ratio of auroral photoemis-
sion rate of the oxygen red and green lines to that of the first negative
band system of N} at A427.8nm observed by the sounding rocket.

°Kunizo Onda (Sci. Uni. of Tokyo), Hiroshi Miyaoka (NIPR),
Yukikazu Itikawa (ISAS), and Masaki Ejiri (NIPR)

The sounding rocket S-310JA-8") was launched toward active auroral arcs at a substorm
expansion phase from Syowa Station in Antarctica of the invariant latitude 66.14°S and the
geomagnetic longitude 70.98° at 19:27:01(UT) on April 4, 1984. We have been theoretically
investigated this electron aurora by using the Monte Carlo method.?) We considered only Ng, O
and O as the atmospheric constituents, whose number density and temperature corresponding to
this observed aurora were estimated by employing the MSIS-86 model.?) Electrons were injected
downward into the upper atmosphere at the altitude of 200 km, at which a downward electron
differential number flux was measured by the same rocket experiment. An initial electron energy
Ey was considered in the range of 100 eV to 18 keV. It is assumed that an initial pitch angle is
uniformly distributed in the range of [0, v/2]. Production and emission at A 427.8 nm rates of the
first negative band system of nitrogen molecular ions Nj (B 2Z}) were calculated as a function
of altitude, the initial pitch angle, and the initial electron energy. Time variation of the observed
absolute intensity of this line was reasonably reproduced by the Monte Carlo method combined
with the measured electron number flux.? We also investigated production and emission rates
of oxygen green and red lines. We considered production rate of the O('S) state through the
collision process of No (A*£}) + O(®P) in addition to the direct excitation of electrons. Altitude
distributions of the ratios of the emission rate of these oxygen lines to that of the first negative
band system of Nj (B 227 ) were calculated to understand emission processes in electron auroras.

We will present and discuss our numerical results at the meeting.

(1) M. Ejiri, Results of sounding rocket experiments at Syowa Station, Antarctica, 1984. Upper
Atmosphere Physics Division, National Institute of Polar Research, Japan, November 14,
1988.

(2) K. Onda, M. Hayashi, and K. Takayanagi, ISAS Report No. 645, 1 (1992).

(3) A. E. Hedin, J. Geophys. Res., 92, 4649 (1987).

(4) K. Onda, H. Miyaoka, Y. Itikawa, and M. Ejiri, Proc. NIPR Symposium on Upper Atmos.
Phys., 10, 1 (1997).
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Simuftaneous Observation between Electron Precipitation Obtained by AKEBONO Satellite
and Auroral Dynamics at Syowa Station

° H. Takizawa, A. Morioka, H. Misawa, Y. Takahashi ( Tohoku Univ. ), H. Miyaoka, N. Sato ( NIPR ) and T. Mukai ( ISAS )

The electron precipitation associated with an omega band was observed by AKEBONO ( EXOS-D ) satellite
at the altitude of 8000 km around 0:14:00 UT, Sep. 18, 1992. AKEBONO satellite was located above Syowa
Station by the distance about 45 km at that time. Auroral image data were obtained simultaneously by SIT TV
camera at Syowa Station. We examine the relationship between the electron precipitation at the satellite altitude

and auroral structure.
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Fig.1 Auroral image ( 0:10:55 UT ) observed at Syowa Station

and the orbit of AKEBONO Satellite.
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AKR Propagation in the Magnetosphere

— Multi-Satellite Observations by GEOTAIL and POLAR

Hiroichi Yamaguchi' Takeshi Murata' Kozo Hashimoto®? Hiroshi Matsumoto? William Kurth®

1. Faculty of Engenering, Ehime University

2. 2. Radio Atmospheric Science Center, Kvoto University

3. NASA/GSFC

It is of great interest to study how the AKR propagates in the night side or the dayside of the Earth.
This study requires a reference to judge when AKR is excited or not generated.

Using two spacecraft, GEOTAIL and POLAR, we have compared 24 hours dynamic spectra in April and May 1996.
The orbit of GEOTAIL is almost on the equator plane and 20 R; from the Earth. The trajectory of POLAR is
in the mweridian plane with the apogee of 8 Ry over the northpole and the perigee 2 R; over the southpole.

We find regimes where AKR does not propagate on the POLAR orbit (Fig.1). These regimes corresponds to the
AKR occul tation region predicted by ray tracings (Fig. 2). We compare the present observations in ray tracings
and discuss the mechanism of the AKR occultation .
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2. ZL<OBRE, WHRILE CRZICE UEEE#HET AR 28I LT\, L L—FOBETLAER SR
VIAKR £ Z < B o7, £ 2T POLAR O#LE E T AKR 235 L 722V MEIEE 96 45 4 B 5 AD "B IC oW TR,
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Propagation vector analysis of auroral hiss
in an irregular magnetospheric plasma

°T. Matsuo!,
! Kyoto Univ.

T. Nishiyama',
? Osaka Institute of Technology

' L Kimura®

In recently, satellite observations of auroral hiss has revealed that its wave normal angles took a relatively
high angles to earth’s magnetic filed at an altitude of a several thousand km. Such a high wave normal angles
makes a difficult to penetrate through the bottom of the ionosphere to the ground. In order to be observed
on the ground,it needs to become nearly perpendicular to the lower ionosphere. In this report, we will discuss

how it varies with decreasing altitude.
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A Response of Near-Earth Magnetosphere to Pi 2
Onset as Observed from the Dip-Equator

® g5 (EVARKEE)
0. Saka (KNCT)

It has been widely accepted that substorm expansion phase onset is
accompanied by an onset of ground Pi 2 pulsations. Fluxgate magnetometer
observations with higher accuracy of timing (0.1 sec) and amplitude
resolution (0.01 nT) was carried out at the dip-equator (Huancayo, Peru;
1.44N, 355.9 in geomagnetic coordinates; 12.1S, 75.2W in geographic
coordinates; L=1.00), and data obtained were utilized to survey onset of Pi 2
pulsations during PROMIS (Polar Region and Outer Magnetosphere
International Study) periods (March 1 - June 20, 1986). We examined a
signature of magnetic field changes as observed by the geosynchronous
satellites GOES 5 (75W in geographic coordinates), and GOES 6 (107W in
geographic coordinates) during the onset of Pi 2 pulsation. A detailed
examination of those field changes in space indicates a concurrent onset of Pi
2 pulsation with that of the eastward (dusk-to-dawn) current sheet in the
midnight sector. For most of the Pi 2 events (73%), the current sheet appeared
first at a region below the satellite latitudes (9~11N) and then executed a
rapid movement. It is likely that the earthward edge of the current sheet might
extend in the range of L well inside geosynchronous orbit, because the
geosynchronous altitude is often located even near the tailward edge of the
current sheet. Only four cases out of 59 events indicated that the current sheet
was at a L tailward of the geosynchronous altitudes. We will discuss a
possible source of the eastward currents at the Pi 2 onset.

HMDip-Equator CORGEBINA S| Pi2 DBAHIIZED THIRIZPUETZX 5,
CDPI2OHYDL EAH D 1 4IRS R LS E T2 T DD
AONEHmREMRET— PO RARET S,



Onset relation between ground Pi 2 and magnetotail

substorm signatures

°Keiji Sakata', Tohru Sakurai', Yutaka Tonegawa!, Toshibumi Sakata',
Tatsundo Yamamoto?, Toshifumi Mukai® and KKohichiro Tsuruda®
1: Tokai University, 2: ISAS

Fluxgate magnetometer has been installed at the Space Information
Center of Tokai university located at Kumamoto. Latitude and lon-
gitude of the station are 32.8°N, 130.9° E, and 22.5° N, 199.7° E in
geographic and geomagnetic coordinates, respectively. Magnetic field
variations have been measured since May 20, 1996. Substorm onset re-
lation between the ground Pi 2 and magnetotail substorm signatures is
examined based on the data observed at the station, Kumamoto and in
the near-Earth magnetotail by the Geotail satellite.

Substorm event discussed here is the event, which began its activa-
tion with positive excursion in the H component magnetic field at 17:00
UT and continued its development through one hour until 18:00 UT in
the postmidnight hour on December 10, 1996 at Kumamoto. Seven Pi
2’s were successively observed throughout the activation of this positive
bay. These Pi 2’s are examined whether there is any correspondence of
substorm signatures in the magnetotail or not. Followings are results

obtained so far;

1. The correspondence is fairly well throughout the event, especially in

the initial phase of the substorm activity.

2. However, it becomes unclearer in the later phase. This result suggest
that there may be some modulations on the way for the signal prop-
agating from the magnetotail to the ground, or Pi 2 signal might be

triggered at the other place in the magnetotail or in the ionosphere.

- 43 —
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Estimation of VLF Wave Polarization with MUSIC Method
Tomoya Sakai and Shin Shimakura (Dept. of Electrical Eng., Chiba Univ.)

The WDF method is effective for the ground-based direction finding for ELF /VLF waves.
The solution, however, depends upon the wave polarizations. We have investigated the
effectiveness of the MUSIC method for the estimation of the wave polarizations by means
of computer experiment.

HAENR, Kib - AR M % {583 2 VLF 8O3k 5% - olfse+ 2 FE0 0
LD Th % T 3N F — 554 B %k (WDF) HE 2T, M 4E RAS B O R i 1 ARAE S 5 il
Wd Y, ZEHECHEBILRIC S TRHEESRTRE 2L 255 5 o COEREL
T, WEAFRGMIZL SR VERLBESRTWSE I EABF SN S, B4 EARIE
WP HEL THAT S % & W ) RO B EASRA STV 225, T I- A4S
PEFEHTRDOND L) FEHFAEL b,

B % GB35 MUSIC #: (multiple signal classification) i, 2<% L - = } 1) %
AD M EAG AT & > TRRGILE AR Z IET 52 LFTHETH 5, Figl I,
R BARHEE b2 2 DOWIFD VLF BBk HAHEEIC MUSIC % G L 722 I 2L —
YA YERTHDo BIRHN 6, ¢, WL r, (Wi 6 2 ENEN 04 = 10°, Fisgs: = 0.3;
05 = 10° TIEBRFAM S, S/NHA 0dBD / f X &M /o 1 HAMERR 3 KHTIE, 5
WERRMES 2L 20U EOWIRYRAETE 2VOT, BEHER % 28U 7= ERE 6 s
DB EARE L 720 KGR, WiF 1, 2 DOFIKF AL & I REATER CHEm SN, BRR
6 BB BIEM T 2 A%, ZHSEINC & o TIHRE %5 L FMO BT TEETSH

HEEEIND,
Pyu Arrival directions and polarizations of source model:
1000
(6, ¢; p) = (60°,150°; exp {i(—90°)}),
(60°,240°; 0.6065 exp {i(—80°)}).
500 | !
]5! 1 Estimated directions and polarizations:
N k A oa . . o
% . o :‘:;:'}{"‘“\\ "‘“\\ LR (6,¢; p) = (63.2°,147.0°; 1.037 exp {i(—98.4°)}),
S TR o o ;
'-::f‘:':“‘tl“‘\‘\*}:‘l*‘:‘:“::‘ﬁ\‘@%*ﬁ*” (60.3°,239.7°; 0.591 exp {i(—81.4°)}).
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Fig. 1: Estimation of arrival directions and polarizations.
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The transfer characteristics of Pi2 magnetic energy

T.Uozumi °@), K.Yumoto *), S.I.Solovyev () and E.F.Vershinin (*)
(™ Kyushu Univ., @ IKFIA, @) IKIR)

We examined transfer characteristics of Pi2 magnetic energy by using the 210° MM network data. In
this paper, we define the magnetic transfer energy by Pi2 wave packets. The main results of analysis
are as follows. Near plasmapause latitude ( Zyryanka : L = 3.91 ), the time of peaks of the magnetic
transfer energy are delayed about 1 - 2 minutes to equatorial and low latitude (L < 2) stations .

HRERMOFROAEEENO—DE LT, BRAEOAATRET ZRBENBIOT I H—H
DIEERTZODERSMTHEND CEHRTOND, REBY TR F—AICHS Pi 2 OREB LU
EROBREWLNCT BAHOT TO—FELTSEORITTIE, Pi2 £H%, TADBIXNF—0
& UTIRR DHAN DIILIC Pi 2 EHEE, TINK—HEOREEREREETHEICED > TS
BOHDERET 1,

BSREE B? /24, (ZM{ARSE Y OREDT XN H—EXDTN, THOEBI RN~ A(B?/2u0)
RARXTEDENS,

aZly=Eap- B fEEY +(AD) + (A2)"
210" Mo Ho

Thbt, BEOEHIINF—DOAESIHETHOREORE X (CHAT S, 210° BETFFREN
IS S 8 KA (L = 1.00 ~ 8.50) TREREHARBOT—FIC Pi 2 OMEEM TSR] 40 -
100 POy BIXRA T4 N9 —EHLT AH,AD,AZ i L THRIEEHOARE ZOHEZ{To /. Fig
1.1219955187HM1 5 : 5 SHICRELK Pi 2 DEMIXNX—OHREREOY FLLAD
DTHD. EAOHRERCTORATOTHIBENTD LHMBEOEHIXNF—DBENIN. CCT
RBENORMMEOHEMRTZOTERBENTIRERTDREN. e BEE 1 ICRBELTVS.

Figl. ERJEMBIREC LR, TIATR-XGEEESHNBORICE /LD Zyryanka (ZYK : L
= 3.01 ) TREHEL TS SRANAEB T XN F—0 E—J ORRIEHREPERE S B LT 80 BB
ELTWBCETHSD, £, Magadan (MGD : L = 2.83) THIXNF—OE— ) 650 BEELT
W3, —A, L < 1.6 DEJREFRTELBINSBHOITIVEEL D T cavity-like oscillation DRFLEL T
NE—DPMEND A ON, HMERIEO Kotel'nyy (KTN : L = 8,60) T3, M {ERERK TR
Eh3 Pi 2 OKEBIRD LD BT XK —DFRASREIT BhI.

KTN (L=8.5)_
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YKLl
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Magnetic Impulse Event A Zh(c{ES Pc 1 burst IR&
EE L. EFE 5 (RIEREXREREBFHERD
LJ. SvEFowTF s  (NIVBFRER, M—EV 72 /00—)
Magnetic Impulse Events and Associated Pc 1 Bursts
Observed by the AGO Network in Antarctica
M. Sato, H. Fukunishi ( Graduate School of Science, Tohoku University )
L. J. Lanzerotti ( Bell Laboratories, Lucent Technologies )

Using the magnetic data obtained by fluxgate and search coil magnetometers
installed at four Automatic Geophysical Observatories ( AGOs ), South Pole, McMurdo,
Iqaluit stations we have studied the relationship of Pc 1 bursts to magnetic impulse
events ( MIEs ), the spatial scale size of MIEs and the origin of high latitude Pc 1
bursts in the magnetosphere. During the period from February 20, 1995 to March 12,
1995 four large MIE events were observed. Simultaneously, Pc 1 bursts were observed
at AGOs without exception. The contour plots of MIE amplitudes and the phase
relation of Pc 1 bursts between AGO stations revealed the scale size of MIEs. A
possible occurrence mechanism of MIEs and MIE-related Pc 1 bursts will be proposed.

BRI OEEERRE T, Magnetic Impulse Event ( MIE ) (C{f(y Pc 1 burst A
FEEICH ETRAIEIND CENEFEOBRMICE > THLMNCE >, KBFFEIZ ME
EZNICHES Pc 1 burst OREX H=X LB IURSEI TORESEZEZFSHIC
FTEHELEEEHBNELTWS, Z0HIC, BEBEOART - BEHICERTZ420
|ABAF ( AGO / PENGUIn &ti@ ) QY —F A4 VN E TS v 7 X5 — b
Hit5—#%. South Pole, McMurdo, Iqaluit ( South Pole MESHEES ) X5 —
2avDISy I RT— VNG TF— 9 %8BT L1=,

1995F28208M5199543A81 2B8ICHIFTMIER, AGOP3XF—
3T2A4~X2 b+, South Pole X5F—v3T14~X> b, South Pole &
lqaluit XF—2 3 VTEBICTIAXRNY POET4 4Ry PBAIEINT-, T-2h
ERIFIC2TDAXRY MIEBIVT Pc1 burst NAGORF— 3 Y THAIA T
3. MENBRAIE NI ICETE3E8LZDAF—2 3 VOIREER LoV —
oy bEER UIER. MIE OZMX T —IVIZRHESBEAMICS” —7° | BER
EAEIC40° —60° LIFEICAMNERETHECENGMN T, THIC, 75y
JRT— bEENE H, D 9307 —49 M6 ME NBRAISN TS EXDEREE TS
ATYDORFYT bAAZERDIC, ThICkY, MIEES| 2 I EHEBA—IVERIL—
TR>ARTEE TEM N, BREBFA IV ARICEBEHT 3 ENBELNCE ST,
MIE (C>TRAE L7z Pc 1 burst (X, SRERMD AGOP1, P4 X5—Y 3 v EE
BEMD P2, P83 X5 —2 3 VONATRBIC, BAEEHIZFIELLHEHIZINATH
BH, ARV M IVEBHTORER., ARV PN —(JIEBERIORXF— 2 3 VOFMN
BICRN ENDM Tz, Tz, Pc1 burst @ AGO X5 — 3 3 YEIOGEBZRE
SEUICER. JE—LYNENARY MRS ENGN oo TOERND,
BRF—2 a3 vTEAIZNT- Pc 1 burst OFFHIBHBAER L TE-6 D\,
HE3NWIHSEHNOBRAUS L CEEGERL TEEONE I LICRIET Z3VLEND
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PECULIARITIES OF GEOMAGNETIC PULSATIONS OBSERVED AT GLOBAL NETWORK STATIONS

Kiyohumi Yumoto and the CPMN Group

Department of Earth and Planetary Sciences, Kyushu University 33,
Fukuoka 812-81, Japan

Abstract: Geomagnetic pulsations had been studied by many researchers during
the International Geophysical Year(IGY), and had been classified into two main
types at the 1963 IAGA Berkeley Meeting; continuous pulsations (Pc) and irreg-
ular pulsations (Pi). The Pc and Pi were further classified into seven sub-
types according to their period ranges; Pc 1 (0.2-5 sec), Pc 2 (5-10 sec), Pc
3 (10-45 sec), Pc 4 (45-150 sec), Pc 5 (150-600 sec), Pi 1 (1-40 sec), and Pi
2 (40-150 sec). Pec 1 at lower latitudes is believed to be waveguide mode
through the duect near the ionospheric F layer from around the plasmapause,
where the ion cyclotron waves are excited, to lower latitudes. Pc 2 and Pc 3
are a nightside and dayside phenomenon, respectively. The Pc 2 oscillations
were thought to be caused by a fluctuation of the ionospheric current, of
which dominant period is determined by the distance to a maximum of Alfvén
velocity at a few 1000 km where a compressional wave will be reflected. The
source wave of daytime Pc 3-4 pulsations is believed to be the upstream wave
excited by the reflected ions at the bow shock. Pc 4-5 pulsations at lower
latitudes must be an evanescent (or penetration) mode¢ of field-line resonance
oscillations excited at higher latitudes. Pi 1's are short period pulsations
which often occur simultaneously with Pi 2 and the beginning part of magnetic
bay variations. Pi 2 pulsations are transient hydromagnetic oscillations at
the onset of magnetospheric substorms.

Recently, the organized ground magnetometer network with the high time
resolution of 1-sec makes it possible to clarify global amplitude structures
and phase relations from high to equatorial latitudes along the 2109 magnetic
meridian, and to understand the global generation mechanisms of geomagnetic
pulsations.

In this paper, we will demonstrate peculiarities of Pc 3 and Pi 2 mag-
netic pulsations observed at the equatorial and along the 210° magnetic merid-
ian network (i.e. the Circum-pan Pacific Magnetometer Network; CPMN) stations.
It is noteworthy that both daytime Pc 3 and Pi 2 pulsations show equatorial
amplitude enhancements. The H-component Pc 3 observed along the meridian
indicates various coupling oscillations with the Pc 3 source wave in the inner
magnetosphere, while the D-component Pc 3 shows an evanescent mode penetrating
from high latitudes. The Pi 2 at equatorial and lower latitudes shows a
nature of compressional cavity oscillation in the plasmasphere, while daytime
Pi 2 must be associated with a penetration of electric field variations in
the Pi 2 frequency range at higher latitudes.
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Amplitude profiles of HF radio waves in the polar ionosphere calculated by the mode coupled equations
‘M. Ikeda ( Musashi Univ. )

The author thinks that intensity analysis of radio waves transmitted with variable frequency from satellites and
rockets and then received on the ground may be one of the most practical methods by which electron density and structure
in the ionosphere and magnetosphere are estimated against height. In this symposium, as a first step, the author presents
amplitude profiles of Rmode and Lmode radio waves within HF range, propagating with ionospheric absorption and
coupling with other modes as plane waves. The differential equations are the first order mode coupled ones with WKB
solutions in the anisotropic and inhomogeneous ionosphere. Amplitudes of respective modes are obtained by Full Wave
Method with input wave of Lmode injected at 150km. The density profile used for electron in the polar ionosphere is
referred to the data obtained near EISCAT radar.
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CUTOFF and RESONANCE FREQUENCIES
from electron density profiles measured by EISCAT
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The MHD Eigenmode Oscillations in the Magnetosphere — Ionosphere Coupled System
S. Fujita® (Meteorological College), H. Nakata (Kyoto Univ.),
M. Itonaga (Kyushu Univ.), A. Yoshikawa (Kyushu Univ.)

Extending the work by Yoshikawa and Itonaga (1995), we study the eigenmode analysis of the
MHD oscillations in the magnetosphere — ionosphere system by using a wedge-shaped magnetosphere
model with magnetic field lines oblique to the ionosphere. The MHD equations are solved under the
boundary conditions of a thin, anisotropically conducting ionosphere. The finite difference scheme
with the boundary-fitted curvilinear coordinates is used. The ionosphere boundary conditions are
explicitly written below;

iwpeXpVOE, X iwpeXyn(V x SE;) = —nNV(VOE | mag) + ﬁvzéEl_mag, (1)
iwpeLpn(V x 6E;) F iwpeXuVOE, = —1(V x §E | maeg)(V1t)

—A(AV)(V X S mag) + E(M__f'—-mzs_)‘ )

where + and — in front of iwpu ¥y are used for the northern ionosphere and the southern one, respec-
tively. 7 is the unit vector normal to the ionosphere. d is the thickness of the neutral atmosphere.
Note that this vector is not parallel to the magnetic field lines. Thus, the last term (AVZ6E | 44)
in Eq. (1) remains in the wedge-shaped magnetosphere model. Our present analysis suggests that
the above-mentioned Laplacian term seems to yield small, but non-physical numerical noises.

Only the case where the wave field is uniform in the east-west direction is analyzed. As long as
limited parameter survey of numerical results, we notice that, for the localized mode, the obliqueness
enhances the ionosphere electric field intensity relative to the maximum one in the magnetosphere.
This implies ground magnetic signatures enhance in the case of more oblique magnetic field lines.
For the global mode, there are strong coupling between the fast magnetosonic mode and the Alfvén
mode on the field line where the frequency of the fast mode matches that of the Alfvén mode. This
strong coupling is invoked through the ionosphere Hall current. Since the wave field is assumed as
2D, the field-line resonance due to the magnetosphere nonuniformity does not occur.

References
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New UAP Monitoring System at SYOWA Station
M.Kikuchi, A.Sessai.Yukimatu, M.Okada, H.Yamagishi and N.Sato
National Instate of Polar Research

Since Feb. 15th 1997, new monitoring data storage system on PC UNIX (QNX) has been working at Syowa
Station. The feature of this system are as follows; 1) The system can get data continuously at the rate of 100Hz x
32ch or 200Hz x 16¢ch. 2) AD and DIO board are controlled by 1PPS from GPS: the accuracy of | sec trigger for
ADis less than 1 msec. 3) Data are stored on hard disk controlledby QNX, and we can access easily through the
network using TCP/IP services. 4) Becasise the quick look system uses the recorded data on the disk, we can
check recording condition itself. 5) Quick look programs are written by Xlib, so we can monitor the data and
operate the system from remote site.
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T. Watanabe and T. Kandori (Department of Environmental Sciences,
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Global Electric and Magnetic Field Variation
at Substorm Onsets in the Polar Regions

R. Yoshimural, T. Iyemori!, A. Yukimatu?
!Guraduate School of Science, Kyoto University
*National Institute of Polar Reserch

Abstract

It is known that equivalent current systems in the polar regions can be classified to, so
called, DP1 and DP2. (Typically DP1 appears after substorm onset and DP2 before onset.)

In this study , a subtorm onset is defined by a mid-latitude positive bay onset. A distri-
bution of electric fields is obtained from HF rader data (Super DARN) and a distribution
of magnetic field is investigated with 1 minute resolution value. These two distributions are
compared and discussed.
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Time Evolution of Global Equivalent Current Sysiem Associated with Partial Ring Current

" T. Iyemori, * R. Yoshimura, ' H. Yang, *M. Kono

' M. Takeda, , 'T. Kamei, *M. Nose and "A. Yukimatsu
'Faculty of Science, Kyoto University
*Graduate School of Science, Kyoto University

*National Institute of Polar Research

Abstract

It is not yet clear that how and under what condition a ‘partial ring current’ system is formed. We use one minule
resolution geomagnetic data and draw equivalent current system to investigate temporal evolution of the current
system for various cases including storm and substorms. It is found that a unique feature of current pattern appears
in the afternoon sector under the situation where a partial ring current develops. We will discuss the relationship
between the development of such current system and storm phase, substorm onset, IMF etc..

HF V=9 =%y b7 =7 PALHRNSDA -0 FMBFITLD . BED S 0 —/ WIS EBORF A4
RPFRBIENTED LI > TER, & T FREAFRFABH BB MR 7 —THE
KLDo2dH 5. WS 1 Ml A OB ESMERRWRT X7 L% H0T. LWHW S Partial Ring Current
DFEICHIET 5 HMBWHZOIEMRBEFNIEERIOVTHRET 5, K13, BAMOEHICET oM
BB 7 MLVOBMZA LA 3 0HEIc oy b LIcbDTH 5. F OISR R & O Sl B
K7 PVDFET HEFRRTHN S D, ZHid Partial Ring Current I DR ZIRWNBRBEIRDOIRTH S
EEZ NS, BEETIE. COLDUBHADORKMFEREBEAEPLY 7 X b— LDOFEE O OWTHR
~5,

55/04/07/12:00 13 95/04/07/12:30 13 95/04/07/13:00 ‘.O
Ap a0 I‘
e ] - Wy Ty e o ]’
» \\ _x-.-ill. - Ch st W'l e
T a0 PN -\-\" Vom 4 k /™ i\l [T /
T e ST : } | =Y
T el /} / "% T ﬂ / % X
A/ T V.is )
i : [T T 4 v i
o | < A |///// h \ —
Lo \ 1 - =g \ \ £ 1 1
= ! | ! T -~ / ;‘\ -!-/ .fx \}
N 55 J
il i h e / '///f
|l
| !
= TR O l..L-' ‘.‘l" "I/

Fig. 1 Equivalent ionospheric current vectors at every 30 minutes.

_53 —



IMF dt[m & B (C & 1T 5 BB R i) & B B X3 D
aAbA—=IVIXTAH
‘mn B BRES (BRBELRD)

Control parameters for daytime polar ionospheric convection
during northward interplanetary magnetic field

S. Taguchi and M. Warashina
The University of Electro-Communications

The daytime polar ionospheric convection for northward
interplanetary magnetic field (IMF) has various configuration. The
convection can show a reverse pattern, i.e., sunward flow at the highest
latitudes and anti-sunward flow on both sides of the sunward flow
region, an irregular pattern which has multiple sunward and antisunward
flow regions, or a standard two-cell pattern similar to the one for
southward IMF [e.g., Taguchi and Hoffman, 1996, Geophys. Res. Lett.,
637-640].

The reverse convection pattern is thought to be caused by the solar
wind potential imposed on the polar cap through the cusp reconnection.
The purpose of this paper is to identify the parameters determining the
flow region geometry of the reverse convection pattern, and to determine
quantitative relations of the geometry-related parameters versus solar
wind parameters.

The potential data from the 72 dawn-dusk passes of the DE 2
satellite have been used. These passes were selected by requiring the
IMF hourly value Bz 2 1 nT for the preceding 2-hr interval and the
satellite crossing of latitudes higher than 80° invariant latitude.

Previous studies showed that the sunward flow region of the reverse
pattern is shifted in the dawn-dusk direction depending on the sign of
IMF By. Our results suggest that three components of IMF including
By are the parameters controlling the flow region geometry.
Quantitative relations of the geometry-related parameters versus the
solar wind parameters will be shown, and interpreted in terms of the
cusp reconnection. Existence of these quantitative relations suggests a
feasibility that the two-dimensional distribution of the polar cap potential
can be modeled as a function of the solar wind parameters. This issue
will be also reported.
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Pressure variations in the midtail associated with substorms

R. Nakamura, S. Kokubun (STEL), T. Nagai (Tokyo Inst. Tech.),
T. Mukai, T. Yamamoto (ISAS)

By using the magnetic field and plasma data obtained by GEOTAIL between October 1995 and February
1996, we examined the response of the tail for different IMF variations. In the midtail region, where the
effect of the flaring is important, the magnetic flux transferred from the dayside to nightside can be detected
by enhancement in the pressure. The rate of flux transport in the current sheet can be detected from the
flow. By analyzing the pressure variations, changes in the plasma flow, and the probability of detecting
different region we inferred the change in the energy content in the midtail region. These tail values are
compared with the input rate from the solar wind to infer the energy budget for geomagnetic disturbances.

In this study, we discuss the November 22, 1995 event, when 3 periods of southward IMF intervals
occurred but only 2 westward electrojet activities were detected in the night-side high latitude region. The
period has been also selected as one of the GEM (Geospace Environment Modeling) events for studying
day-night relationships in the boundary layer campaign and has a good coverage of radar data in the dayside.
Associated with the first interval of southward IMF, which started from ~400 UT, an enhancement in the
tail pressure was detected, but the dissipation process in the tail caused no detectabe eletrojet activity on the
ground. Two substorms took place at 1108 UT and 1502 UT associated with the second and the third
southward-IMF Bz intervals. The 1108 UT-substorm occurred during times of a fluctuating, predominantly
weak northward IMF Bz (~1.5 nT), while the 1502 UT-substorm occurred during times of a prolonged
southward IMF Bz (~S5 nT). Although a conventional substorm signature in the midtail, i.e. tailward fast
flow in the plasma sheet and entry into the lobe, was observed during the expansion phase for both
substorms, the satellite entered into different types of plasma sheet during the recovery phase. A cold and
dense plasma sheet was observed for 1108 UT-substorm, while a hot and tenuous plasma sheet with
carthward flow bursts was observed for the 1502 UT-substorm.  The latter flow activities in the tail during
1502 UT-substorm recovery phase was accompanied by a prolonged magnetic disturbances in the polar cap
region and a very low pressure in the midtail. The results indicate that the dissipation process of the
transferred energy in the tail varies significantly according to the previous condition of the magnetosphere

and ionosphere.
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Response of the trapped radiation electrons to the storm and substorm
---- Results of analysis from GMS / SEM ----

O T.Obara, M.Den, T.Nagatsuma and E.Sagawa (Hiraiso Solar Terrestrial Res.Center)
Recent data from spacecraft reviled the extremely dynamic nature of the trapped radiation. In order to
define the dynamical model for the use of Space Weather, we, as a first step, have specifically
examined the outer zone relativistic electrons, by paying a particular interest in the storm as well as
substorm based on the GMS / SEM. Observations demonstrate a sudden decrease of the trapped
electrons at the onset of storm, and then a rapid increase above the pre-storm level. In the night side
sector, the flux falls during the growth phase and rapidly increases at the substorm onset. Physical

CINREBEE. H

explanation will be presented along with its use for the applications.
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Energetic Electron Flux Variations associated with Sc/Si at the Geosynchronous Orbit
T. Nagatsuma, T.Obara
Hiraiso Solar Terrestrial Research Center, CRL

Flux variations of the energetic electrons are one of the most important issue for space weather
forecast. We have studied energetic electron flux variations associated with Sc/Si at the Geosynchronous
orbit. It was found that the responses of the energetic electron flux for Sc/Si are quite complicated. These
flux are sometimes enhanced, sometimes drop out, and sometimes no significant variation. The

statistical results of these variations and possible mechanism of these variations will be presented.
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Distributions of LF waves and energetic particles near the plasmapause
during the storm time

°H. Kobayashi, A. Morioka, H. Misawa (Tohoku Univ.) ,
T. Nagai (Tokyo Institute of Technology) and A. Yukimatsu (NIPR)

The source and loss mechanisms of energetic electrons in radiation belts are not well
understood, especially during the storm time. We studied distributions of LF range waves,
thermal plasma density and electron flux during the magnetic storms by using data from
the AKEBONO(EXOS-D) satellite. As the result, we found that there are concurrent
enhancement of LF range waves with anisotropic electrons near the palasmapause.

BORBHETOr ABBIIEL I CEBINTWRY, FOBEDO—2 L LTIEhA v 2T
—E— FRICLAE Yy FAMEO L 5 B FHEEER O TWS, 2T, 8 LK
FOEBRLEDD T 7 X~ DOREZFBENTIFIEETH D,

1994 4 5 H 28 H OBRIARIZRDOH TIEOWMRDOT —Z M L7 R, BKEEIC LF %
B zxoy MEEK (L=2.5-3.5) LIFIFELRS L=284 OFEKTHEEINSZDICHG LT, &
TRNE—RTOEy FABENBEZ o TWBZ LB 9ho7-, 7=, O LF EErpiE &
NTIHFEL T 7 XA~ R—XHECdh o 7=, Figl ICBESEOBTHE (199445 H 28 HIB L1029
H) OFIZOWTERE 24—34kHz HOFRE S/ LF HEh: FOROBEBREET 77 v
IARVT T A EERRT,

LREOFEMNOEZ DL, LF EENIEHBRH 7T v 7 2L 75 A< BEOEIZLY ,
BORERERNPKREL R LI THEBENEbDEEZ LGNS,

1 ?94{ 5!218

1994/5/29
) I L)

o

logflux
(/cm2 sec st MeV)
Ln

(7S]

200
100

Wave Intensity  0.30-0.95MeV

plasma
w

logdensity(/cc)

Figure 1. L-value verses radiation belt flux (top), LF range waves (middle) and plasma
density (bottom), before the storm (left) and after the storm (right).



A New Substorm Current Wedge Model by Means of the Magnetic Field
Reconfigurations at the Synchronous Orbit

° ME BUK D & B Wl (uk - B
* K.Okada, O.Watanabe, K.Yumoto (Kyushu Univ.)

At the onset of ground Pi2 pulsations observed at the dipequator,
reconfigurations of the magnetic field are often detected at the
nightside geosynchronous orbit. In order to clarify this behavior in the
Pi 2 period range, we examined dynamical field changes in the
nightside magnetosphere using high-time resolution magnetic field data
from the geosynchronous satellites GOES 5 and 6. It is found that the
first field changes in space show a peculiar feature. We will propose a new
possible model of the substorm current wedge formation at L=6.6(to
explane the observed magnetic reconfiguration at the substorm onset ) in
space.
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Solar Cycle Variation of Auroral Substorm Group and Coronal Configuration
Takao SAITO (Tohoku Univ.OB), Noritsugu TAKAHASHI (Meisei Univ.)
Natsuo SATO (Polar Res. Inst.)

Various solar-geophysical data are analized to study relationships between auroral substorm activity and coronal
configuration in relation to solar cycle variation.  Conclusions are: (1)complicated solar phenomena in the coronal
region correspond to complicated auroral substorm group, and (2)the solar phenomena are fairly interpreted by
large-scale magnetic structure in the coronal region.
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Correlation of Solar Wind Dynamic Pressure and sc DIL—field
Observed at Low and Middle Latitudes on the Ground

K. Kitamura, K. Yumoto (Kyushu Univ.),
and the 210° MM Observation Group

Magnetic data along the 210" magnetic meridian and the solar
wind data obtained by the WIND satellite have been analyzed to
investigate a relationship between DIL-field of sc and solar wind
dynamic pressure. The figure shows the sc event, occurred on Jan.
11, 1997. The upper panel presents sc magnetic variation observed at
Onagawa (©=31.65") . The proton density in solar wind increased to
about 180 /cc , but its velocity was almost constant.

In this paper, we will show the relationships and characteristics
of the sc event, observed by the WIND satellite and the ground
network stations.
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Two-dimensional Computer Experiments of

Electrostatic Solitary Waves
Observed by GEOTAIL Sapcecraft

°T. Miyake Y. Omura H. Matsumoto H. Kojima
Radio Atmospheric Science Center, Kyoto University.

We performed computer simulations of electrostatic solitary waves (ESW), which correspond
to broadband electrostatic noise (BEN), observed by GEOTAIL in the magnetotail. According
to GEOTAIL/WFC data analyses, ESW are composed of sequences of impulsive solitary waves,
and these potentials are revealed to have uniform structures in the perpendicular direction to
the ambient magnetic field. We performed a series of two-dimensional electrostatic particle sim-
ulations with a cold electron beam drifting against background hot electrons along the ambient
magnetic field. In these simulations, spatial potentials are excited by the initial electron beam
instability. They coalesce with each other and form potential troughs uniform in the perpendic-
ular direction to the ambient magnetic field, as predicted by the GEOTAIL observations[Fig.1].
We varied the magnitude of the ambient magnetic field, and found that this parameter critically
affects the ESW formation precess. These simulation results indicate that ESW are excited by
the electron beam instability in the presence of the static magnetic field with a certain magni-
tude. ESW are also subject to the enhanced thermal fluctuations due to the limited number of
superparticles in the present simulations.

Potential

Time/T,, =130.37

0.00

_0.107}

—-0.20

Fig.1 : Spatial profile of potential structures in the two-dimensional system.
Clear potential troughs are formed from the electron bump-on-tail instability.



The indication Of The Magnetic Reconnection In The Dusk
Side LLBL Observed By The GEOTAIL Spacecraft 2-29

1 . . ;
orx/[otohalru Nowada ,Tohru Sakurai1,Tatsund0 Yamamoto ,Toshifumi Mukalg,

Koichiro Tsuruda2
1:Tokai Univ. 2:ISAS

To confirm whether the magnetic field reconnection really depends on the IMF direction or not,
we examined the ion distribution of the data from the GEOTAIL spacecraft. The impulsive
fluctuations were found in the magnetic field and the plasma momentum data on Nov.30.1994,
when the GEOTAIL spacecraft passed in the dusk side LLBL. In the ion velocity distribution in
the plane including the B-axis and C-axis, when the IMF is southward(5:10UT — 5:21UT)(left
figure of Fig1), we can see the distribution of the magnetosheath origin low energy ions are
predominant in perpendicular to the magnetic field line. This provides the clear evidence that the
magnetic field line became open field line due to the magnetic filed reconnection. On the other
hand, when the IMF is northward(5:21UT — 5:40UT)(right figure of Fig1), we can see the
distribution of the magnetosheath origin low energy ions are predominant in parallel to the
magnetic field line. This also provides the clear evidence that the magnetosheath origin low
energy ions are accelerated along the magnetic field line due to the magnetic field reconnection.
In order to obtain further clearer picture of the ion distribution at the magnetic field reconnection,
we examined the ion distribution function along the magnetic field line as shown in the lower left
panels of Fig1. When the IMF is southward, we can see the leakage of magnetospheric origin
high energy ions and enhancement of magnetosheath origin low energy ions in parallel to the
magnetic field. On the other hand, when the IMF is northward, we can see there were much
more enhanced magnetosheath origin low energy ions than the leaked magnetosphere origin
high energy ions seen in the southward IMF. These observations also provides clear evidences
for the magnetic reconnection because we confirmed that there were coexistence of the ions
from two different sources. Based on two kind ion distribution functions, we can conclude these
observations suggests the magnetic field reconnection took place in the dusk side LLBL even in
the IMF direction.
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Fig 1. shows ion distribution function of data on Nov.30.1994. From the top, ion number density(N), ion
temperature(T), E-t diagram, ion velocity distribution in the plane including B-axis and C-axis(left panel)
and distribution function along the magnetic field line(cut dashed line)(right panel).Left figure shows ion

distribution IMF Bz < 0, right figure shows ion distribution IMF Bz > 0.
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Motion Pictures of a laboratory Magnetosphere
" S. Minami, ' Y. Suzuki ', and M. Ejiri *
' Dept. Electr. Eng., Osaka City Univ. * National Inst. Polar Res.

Abstract:

We have performed a laboratory formation of the magnetosphere as an interaction between the solar wind
and a intense magnetic dipole field simulating the earth. In the simulated photographs, luminosity depends on
the plasma density and the local magnetic field intensity. Here we show the motion pictures of the
magnetospheric configuration during the change of the dynamic pressure of the solar wind. Dynamic behaviors
of the magnetosphere during the passage of the solar wind through the earth’s dipole magnetic field are
demonstrated.
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Reference:
Minami and Takeya, Flow of Artificial plasma in a Simulated Magnetosphere, JGR, 90, 9503-9518, 1985.
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Evolution of the enhanced differential flux of ring current particles
associated with a magnetic storm

Yusuke EBIHARA!®, Masaki EJIRI 2 and Hiroshi MIYAOKA ?
1. Dept. of Polar Science, Grad. Univ. Advanced Studies
2. National Institute of Polar Research

We have been developing a computer simulation scheme for the energetic particles trapped in
the earth’s magnetic field during a magnetic storm. Bounce-average particles are traced in the
inner magnetosphere under a dipole magnetic field, time-dependent Volland-Stern convection
and corotation electric fields. The primary output of this model is the absolute directional
differential flux of ions and electrons injected from the near-earth plasmasheet arising from a
substorm onset. The model includes major two loss processes of the energetic ions, (1) charge
exchange with neutral hydrogen and (2) Coulomb collision with time varying plamsasphere. We
compared the calculated differential flux of newly injected particles with Explorer 45 measure-
ments during a substorm event on February 13, 1972. We found that an inductive electric field
due to dipolarization was required to push the injected protons into the observed point (L=5.2,
MLT=19h). By using the model, we can calculate plasma pressure and perpendicular current
density (Fig.1) integrated by the differential flux of the energetic particles with respect to the
pitch angle and the energy. An H-component magnetic disturbance at the center of the earth
induced by the ring current is derived from the spatial distribution of the current density. The
magnetic disturbance due to the ring current is regarded as one of contributions to the Dst index
during a magnetic storm. We will discuss the relation of the substorm injection, ring current
formation and the variation of the Dst index during main and recovery phases in a magnetic

storm. : )
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February 13, 1972 12:10 UT
Fig.1 : Cross sections of equatorial ring current density 7, at midnight (left) and noon (right)
after 1 hour from the first substorm onset. The three currents, jpr,jr and jp which compose
the total current represent magnetization current, curvature current and grad-B current, re-
spectively. Positive quantity represents westward current.
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Parallelization of Plasma Particle Simulation Code
with Spatial Decomposition Method
Masaki Okada
National Institute of Polar Research, Information Science Center
mokada@nipr.ac.jp

Parallel processors are becoming a powerful method to achieve large scale plasma
particle simulations which require large spatial modeling space, such as aurora
acceleration region model and the magnetic reconnection in the geomagnetic tail region.
Two different schemes are known for parallelization of the plasma particle simulation
code. One is the particle decomposition scheme and the other is the spatial
decomposition scheme. The author implements spatial decomposition code to model
aurora acceleration region. Total performance and the efficiency of the code will be
presented in the talk.
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