WREREMNFEEFEERAE

%%89 o

89th SGEPSS Spring Meeting

AR T I9te Abstracts

EE 19914 H2H0GK)~5H (%)
B HUmFREAEFFPIIR

April 2~5 ,1991

Kyoritsu Women's University, Hachioji

HEKEHR - HEKRERFS (SGEPSS)

Society of Geomagnetism and Earth, Planetary and Space Sciences



4/4 (3%38) 4/3 (328) 4/2 (B18)

475 (3548)

((scEPSSE8om#RS - BEa T Y1—IL )

a1 10 11 12 13 14 15 16 17
=
G XBAO AHAD KA SERAO ULF
G1101-05 G11 0609 G1201-04 G120509 G1210-15
H BB O i E ) (O BEE - VIF R
H1101-05 H1106-09 H1201-06 H1207-14
D 2R A HBE A Y
i . D2101-9

G EERR BRRROD HAEERE 0o (1839

G2101-05 G21 06-11 Ok® {Z - Raig) =
G BIERRWMNV) | HABMEO BRSO

R —(PLi) G3201-04| G3205-08 G32 9-15

| P22-P65 YURIDL : A URRORE
(BFEARF S L DR
E £ 5 WA -E YR
P E4201-13

HREMICAEL CREARR HESHCMEL EREBRRR

G (SGEPSSHRIt v 32) (SGEPSSHRItY ¥ 3 )
G4101-11 G4201-08
H x RiM A ¥ X REE R B
' HA101-09 Vo HA201-14




Note
1. AXBEORIH
A—3I)L

G171 - 01;<\,%

caip
BRI
B1E a2

K29 —
G11-P20

Glltvyyavic K29 —R1D
BRLIERRS — 0&BICBR

2. SGEPSSEB DY Y3 vId, D.E G HBIUMRZI —SBT
TFEbhEd, COPTZARSTRIKEDFEICEEENTINET,
HBEY Y IV PMOREEOEY Y IVICDNTE, ARKXKED
TOTSLETETELY,

3. K29 —eAssrZ. BIADOFHRSSI2WFETE
FikBHSMEFTTTY,

4. BAUBREE. F2ANFRIFIUYCZEETHILDNET,
5. 8412, BB ESICSIZHECABTH HDNET,

6. BFETRREEEHEOVURIIAL AV UHROEBLS 3
HBIADF., ISBTITONIET,



HEKPESEM X

D21 01~09, P60~62

B fEEH #X  (OkEE)
Pas HEN  (RKEKSELL)



D21-01
B WP U ET A AT == 11 27 L — 2 — o> Rk eI e
WORBAET R IE - WOF REE BRI

Geomagnetic and Topographic Survey of MIKAWA Crater, Minami-Aiki-Mura, Nagano Prefecture
Tadashi NAKATSUKA, Masahiko MAKINO and Rie Morijiri
Geological Survey of Japan

"Mikawa Crater” is a ground pit found in 1984, and the possibility has been pointed out that
the pit was generated by an iron meteorite fall., We made a detailed geomagnetic and topograph-
ic survey of the area of 50mX50m around the crater. The result showed the close relation of
magnetic anomalies with the topography and surface magnetic susceptibilities. But, the clear

evidence of the existence of iron mereorite was not obtained.
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Magnetic survey and its relation to the geological structure
in Akinomiya area, Akita Prefecture

Tadashi Nishitani and Isao Takashima®

Institute of Applicd Earth Scicnces, Mining College, Akita University
“Rescarch Institute of Natural resources, Mining College, Akita University

Magnetic survey has been performed in Akinomiya area, which is known as geothermal
region. Six survey lines were selected for magnelic measurement. Kawarage line was the
longesi route of measurement (2300 m). The measurement interval was selected to 25 m,
After filtering, the tendency of decrease appears around 4500 m and a trend of weakening is
found from 7000 m 10 12000 m. The former can be interpreted as a thermal effect and the
latter is clearly correspond to the depth of the basement.
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Dense Aeromagnetic Survey using MRS positioning
Rie Morijiri,Shigeo Okuma,Masahiko Makino, and Tadashi Nakatsuka
(Geophysics Dept.,Geological Survey of Japan)

Aeromagnetic survey using MRS positioning system was carried out over
Yurihara Area, Akita pre. in July, 1990. Geological feature of this

area is a part of Green Tuff regions.

In this survey, flight altitude

was about 920 m A.S.L., and line interval average was about 350 m.
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D21-04 Magnetic anomalies of the seamounts
forming the Joban Seamount Chain

°Masalu, D.C.P., K. Tamaki, M. Nakanishi,
A, Oshida, and K. Kobayashi
Ocean Resecarch Institute, Univ. of Tokyo

We carried out a scientific survey of the Joban Seamount Chain, during leg 1 of
cruise KH90-1 of the R/V Hakuho Maru, which took place from 25th June 1990 10
10th July 1990. The purpose of our survey was to collect geomagnetic total force
and Sea Beam bathymeitric data of this Seamount chain, which we used in modeclling
of magnetic anomalies of seamounts and calculation of the paleomagnetic pole
position during the time of formation of the scamounts forming the Joban Seamount
Chain. This may lead to some more knowlcdge of the tectonics of the Pacific plae
and possibly also to the understanding of the origin of the seamounts forming this
scamount chain.

We surveyed five scamounts, i.e. the Mizunagidori (Bosci) (to the north east),
Iwaki, Hitachi, Daisan-Kashima and the Daini-Kashima (to the south west)
seamounts. No previous studies to this extent and by using a Sea Beam system have
been performed with this Seamount chain.

The Joban Seamount Chain trends along NS3°E, oblique to the ocean magnetic
anomaly lineation in the surrounding ocean. We have calculated the magnetic
anomalies with reference to the IGRF 1985. They range from -940nT to 570nT. Our
analysis indicates that all the seamounts are normally magnetized except the
Mizunagidori seamount, magnetic anomaly pattern of which is obscured.
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Distribution of Magnetization Intensity in the Pacific, Atlantic, and Indian Oceans
From Two-Dimensional Inversion of Marine Magnetic Anomalics

KEIZO SAYANAGI AND KENSAKU TAMAK]
Ocean Research Institute, University of Tokyo

The objectives of this study are to present the distribution of magnetization intensity of the major ocean
floor and to clarify variations of the magnetization intensity with crustal age. The boundaries of the study
areas are 40°-50°N and 170°-125°W for the Northeast Pacific, 26°-36°N and 70°-10°W for the North Atlantic,
40°-30°S and 45°W-10°E for the South Atlantic, 66°-30°S and 125°-140°E for the Indian Qcecan, and 65°-45°S
and 180°-100°W for the South Pacific. All of the marine magnetic anomaly data in these areas were reduced 1o
a 5-min regular grid* in order to calculate magnetization intensity of the ocean floor. The process for the
calculation of the magnetization intensity consists of the following two steps. (1) The gridded data of marine
magnetic anomalies are upward-continued to a surface parallel to the ocean floor. (2) The distribution of
magnetization intensity in cach area is derived by two-dimensional inversion of the upward-continued
magnetic anomalics using the Fourier transform algorithm. In the second step the magnetic layer of the ocean
floor is assumed to be a thickness of 5 km. Directions of remanent magnetization have been deduced from a
5-min gridded data of crustal age of the world's oceans and plate reconstruction models. Directions of the
geomagnetic ficld have been predicted from the DGRF model. Results from inversion of magnetic anomalies
have revealed that there are several pronounced high magnetization zones in each area. Ridge regions
generally exhibit large intensity of magnetization in all the oceans. Furthermore magnetization distribution at
ridge crests shows existence of variations along the ridge axis. For example the average magnetization
intensity of the Juan de Fuca Ridge is larger than that of the Gorda Ridge. And the highest magnetization
occurs at the southern tip of the Juan de Fuca Ridge. The most noticeable high magnetization zones except for
ridge regions spread on both sides of the Cretaceous Magnetic Quiet Zones in the North Atlantic. The main
features of intensity variations in magnetization against crustal age arc summarized as follows. (1) High
magnetization intensity at ridge crests, followed by a sharp initial decrease within 10 My, is observed in the all
oceans. (2) A minimum is reached at § - 25 Ma in the Northeast Pacific, Atlantic, and Indian Oceans. (3) The
magnctiimion intensity gradually increases up to 66 Ma in the Northeast Pacific and Atlantic Oceans. The
amount of increase in the Northeast Pacific is larger than that of the other oceans. Although magnetization
intensity in the Indian Ocean seems to increase up to 28 Ma, the tendency does not continue prior to that time.
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OBSERVATIONS OF TOTAL GEOHMAGNETIC FIELD BY THE POLAR PATROL BALLOON
F.Tohyama', R.Fujii?®, S.Kokubun®, H.Akiyama®, N.Ohnishi®, T.Takahashi'
H.Ejiri®, T.Ono®, A.Kadokura®, S.Ohta*, PPB Working Group
('Tokai Univ., °NIPR, 3Univ.of Tokyo, ‘ISAS, ®Tera-Tecnica)

The 32th Japanese Antarctic Research Expedition (JARE32) has executed two Polar Patrol
Balloon(PPB) experiments at syowa station, Antarctica, on Dec. 1930 and Jan. 1991. For the
purpose of measuring anomaly and changes of geomagnetic field, new type proton precession
magnetometers were carried on two PPBs, Total intensity of the geomagnetic field along an
assumed trajectories of the balloon have wide dynanic range from 40,000 nT to 70,000 nT. The
new type proton magnetometer has a wide measuring range with an automatic tunning system,
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RESPONSE FUNCTION METHOD FOR ANALYSIS OF
MAGNETIC AND GRAVITY ANOMALIES
Yoshio UEDA, Hydrographic Department, M.S.A., Japan
A new method to analize magnelic and gravity anomalies in com~

prehensive manner wusing response function is described. The
response function of a linear system, whose input 1is magnetic

anomnly and output is gravity anomaly, is defined by a Fourier
transform of the gravity anomaly divided by that of magnetic
anomaly. Response function of two-dimensional magnetic and
gravity anomalies is derived as follows:
G(u)=C-1/u-{s8in(Ir’')-sin(10’')}/{s8in(Ir)-sin(10)}- (1)
expli(Ir'+10'-L)}-F(u)
=RES(u)-F(u), -3

where, C=Gec- /J, Ge(gravity constant)=6.672x10 cmgvglsedeﬁ
G(u), F(u) are Fourijer transform of gravity and magnetic anomaly,
and RES{(u) is response function between them. Ir, Ir' are in-
clination and effective inclination of magnetization vector and
10, 10’ are those of magnetic field.

As shown in eq.(l1), Response function contains two informations
concerning with a source body. From the phase factor(&) of the
response function, an effective inclination of magnetization vec-
tor can be derived by Ir'=§ -J0+/L . Besides, the amplitude term
of respanse function gives the density/magnetic moment ratio of a
source body for each wavenumber. Thigs method was applied to
aeromagnetic and gravity anomaly profiles of northeast Honshu,
Japan.

A basic formula of three-dimensional response function is
also derived as follows (see Lo Fig. 1 for explanation);

G(u,v):C/w-cos(Ir')-cos(lO’)/lcos(Ir)-cos(IO)-coa@-cos@;l-

expli(lr'+I10'-R)} -F(u,v) (2)
=RES(u,v)-F(u,v)
where, Tan(Ir')=Tan(Ir)/cosf, . X(True north)

From eq(2), the azimuth of the
propagation vector(u,v) ,giving the
minimum value of Ir', coincides with

Dr and then, the minimum value of Ir’

coincides with Ir of magnetization
vector. Some examples ,using three- e (l,a)

dimensional response functior are also ec(L,H)
demonstrated for verification of

this method. This method is also
attractive, when applied for analysis
of magnetic/gravity anomalies of

a seamount.
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UEDA,Y., A Comprehensive Analysis
method of magnetic and gravity
anomalies using response function z(bown)
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Developuent of TDEM Instrument using Fluxgate magnetonmeter

Mesashl Shimolzuml, Tohru Mogl, Koichi Suzuki and Akira Jomorl
Kitakyushu Poltech. Coil., Fac. of Eng. Kyushu Unlv., PCL, JCR

Ve develope the TDEM Instrument using ring-core Fluxgatle pagnetoceter
which enebles ug to set the sensitivity up to 1e¥/pT. The systez transfer
function I8 close to | order low-pass filter,with a cutoff freqency of
about 200Hz. Three test surveys were performed. Though there Is such room
for further icprovement, we ere falrly satisfied vith the most results.
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Preliminary Report of Magnetotelluric Study Across the Central Tohoku
District, North eastern Japan.

Yukio Fujinawa, Makoto Uyeshima, Shigetsugu Uyehara(NIED),
Sinji Takasugi, Noriak: Kawakami(GERD)

ABSTRACT

We have analysed remote-reference wideband magnetotellurie data at eirght stations from an
east-wesl transects across the central Tohoku district. The survey was conducted as a preliminary
experiment to reveal deep crustal structure related to the Pacific plate subduction. The data
were nodelled using one-dimensional Bostick inversions of rotationally itnvariant parameters
tentatively determined TE and TM mode parameters, respectively. The resulting geoelectric
model exhibits resistivity of less than  100ikm in the western half to the depth about Skm,
and more than 1000&m in the easternmost part. However, quality and quantity of data seriously

limit validity of the result.
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NETWOBK-MT MEASUREMENT |K AOMORI PREFECTURE, JAPAN -PRELIMINRY REPORT-
Y. Nakayasa'' M. Uyeshina®® T. Kavase®’ H. Utada‘' Y. Mishida'' S. Uyeda™’
1) Fac.of Sci.,llokkaido Univ. 2) National Res. Inst. for Earth Sci.and Disas.Prevention
3) E.R.1., Univ.of Tokyo 4) Dep.of Marine Science, Tokai Univ

The NETWORK-MT Mecthod. which uses ground carths of Nippon Telegraph and
Teiephono Corporation, was developed by UYESHIMA et al. The method was
already applied to the eastern and centrai Nokkafdo, Japan

We conducted tho NETWORK-MT observation in Aomori prefecture, north eastern
Japan, from January to March 1990. We divided Aomori prefceture into 14)

triangular areas and estimated the averaged inpedance tensor of cach area.
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Study of the Electrical Conductivity Structure of the

Izu-Bonin Arc
Hiroaki TOH and Jiro SEGAWA
Ocean Research Institute, the University of Tokyo

The seafloor EM observations around the Izu-Bonin arc since 1986 were
interpreted by a 2D conductivity model (Fig. 1) for the southernmost profile
which shows some 2-dimensionality compared with the other profiles. Numerical
calculations for the periods from 15 to 120 minutes were made for the B-values
of E-polarization with the constraint at y-infinity that the depth o the
asthenospheric conductor below the Philippine sea is shallower than below the
Pacific ocean, which was revealed by the MT observations on the oceanic plates.
As a result, a forearc conductor was introduced and discussed together with
another thin conductor appeared at the top of the oceanic plate in terms of
Tatumi's model. The observed transfer functions, however, show a 3D
distribution rather than 2D, especially for the northernmost EW profile. The
short-period(30min) induction vectors along the profile point to the north
suggesting the existence of current leakage from the Pacific ocean into the
Philippine sea(and vice-versa) via the north end of the arc. The relationship

between the shallower structure and the 2D model will be further discussed.

Fig. 1. DISTANCE (km)
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Veclor anomal ics of Lthe geomagnelic field around Lhe Kerguelen I'laleau

Yoshifugi NIGI'?, Kotukazy SEAMA?', Nobuhiro ISEZAKI®?, Tacolsu NAYASHI®', Minoru FUNAKI®', Kalsulada KAHINUMAY?
1 Meteorological Research Inslitule  2)0cean Research Inslilule, Universily of Tukyo
DFaculty of Science, Chiba Universily 4)Ceographical Survey Inslilule S5)8alional Inslitule of Polar Research

Yeclor anomalics of the geomagnetic ficld were ublained around the Kerguelen Plateau during the 30Lh and
Ast Japanese Anlarclic Research Expedition., The direclions of two digensional sagnelic slruclures were dilerained
by using veclor anvpalies of llic peosagnelic field. K-S and E-V direclions of eagnetic slruclures above Lhe
Kerguelen Mateau are caused by lopoprapic and slruciusl lincazenls of the Kerpuelen Platcau. In Lthe bakin {o
the wesl of the Kerguelen Plaleau, slable NE-SV direclions are found. These RE-SV directions may supsesl Lhe
direclions of Lhe emagnetic anomaly lineatlions origimaled froe {he ascicent abomloned ridge.
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Paleosagnetise of the D/C Boundary Section in Guilin, South China
H.Morinaga®, A.Malsunaga?, Y.Adachi’, N.Hyodo’, H.Inokuchi?, H.Goto*, Y.Liu*, W.YanS,
and K.Yaskawa*
| Fac. of Sci., Himeji Inst. of Tech., 2 Fac. of Sci., Kobe Unliv., 3 The Grad. School of
Sci. & Tech., 4 College of Liberal Arts and Sciences, Kobe Univ., 5 China Univ. of Geoscl.

The aie of this study was
Devonian/Carboniferous (D/C) boundary.

to establish a aagnetostratigraphy
A D/C boundary section

for the period around the
in the vicinity of Guilin,

South China is recognized as the international standard section, and is divided into several

sedioentary units.
cooprising the identlical
results shov that the saaples have
the formations. The sean directions before
divided pertods are sioilar

Fifty-four lioestone or shale samples were collected
to those of standard section.
the secondary @agnetization acquired after tilting of
tilting correction for
The sean of these four seans is D=1.1° and I=
49.4° (k=1747 and aes=1.5" ) and is different slightly from

to each other.

from a locality
Unfortunately, the paleomagnetic

the results of four

the direction of the virtual

geocentric dipole field (D=0°* and 1:41.4° ) and fiarly fros the present direction (D=-2.1°

and 1=36.6° ) calculated from IGRF(1985).

LAt AEERERAHOTF R Y - R
AR ERBRBENEICEEERTWS,
EFZTIETFUIHSIAIZ49~67. X 6{268a~688 (
@) WO EAKTEOMIRI: 5L HX
BRTWAHIZIERINT WS, FLALDMIL
REBOBEKENGL AN, SOOHIZKRIKATE
codHWHEHEAMEIhTWB, TR AL AR
F (D/C) OKIWIL praesulcata (FRHH) N6
sulcata EWIHLAEADRILIZKTWTE&RE O
THD., SSKES6pilE 2h Tz (R, 19
88), AN, ETDESKHOXAIZFMNDOSIA
1|z sulcatafbEABRER AW EIZLED. 528
ESIOMIZ D/CHN AR S EHBMIATNS
(%, 1989) ,

S OEPBRER D/CHIEE NI TE D M XK F £ 816,
2 SENT 19908 IRz TR ET
5k, RRHECHREIN I B/ ER tmELE
BMAZTARL., FOBAT 50~68d@LH RS
N3P KB ERBL 2=,

WD 1Oy PBEZHWERBZIER
UMHIROE BRIz IZHFT. RHMIETENR-D

N

before

o'GRF

&

HMIERBELNODTLERLTWE, BDIXT 4.
FAREEYICAAINER L. Kirschvink(1980)D Enk5 5
WeEMWTH ELBILRS £ L =,
FHRUORBRHOTIIRCGRICOKH £
23D AMLENEOEYDEt 4 0% THRISTE
T(EBIEZhG4DDWHENTOERE. BM
=1.1° . thfM=40.4"_ k=317 ays=1.5°
TH5) . ERMHOMEOMIEN. GIXMIER
DERTHS, MIENMD 4 2DEMIIZIZLA Y
LT, OB FEREL ~BEDMREEY S5
W (EA=0" ., (KM=43.3" . KH4DCDF) {Zif
WHARLTWS, COZLIRZOWRDOEBN
MUONIE Tobhb Mz, Z6HlicH
BIGMIELBELAESEATRLTWS, BELRY
¥hiX, RRIBLCHKFOREIE S, ELNE
OB AR (IGRF; HMm=-2.1", KM=
36.6° . EHBODIGRF) LLRNEZ->TWw3,

WERIZLTL, CoBE»SEBL EBEN
o BKOLESVERNILEFERILNWIEMNS
MNERETIE D/ORANMEOBRAMIFLUTT A
LI CELW,

Fig. Palcosagnetic resuils of the Devonian/Carboniferous boundary section
in Guilin, South China.
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PALEOMAGNETIC STUDY OF THE MESOZOIC AND PALEOZOIC FORMATIONS
IN NORTH CHINA BLOCK AND QINLING FOLD BELT

Yasuhisa ADACHI', Hayao HORINAGA?, Hasayuki HYODO', Hiroo INOKUCHI?,
Hiroya GOTO‘, Yuyan LIU®, Weiran YANG®, and Katsumi YASKAHA?
'The Grad. Schoo! Sci. & Tech., Kobe Univ.
2Fac. of Sti., Himejli Inst. of Tech.

*Fac. of Sci., Kobe Univ.

“College of Liberal Arts and Sciences, Kobe Univ.
€China Univ. of Geosci. (Nuhan)

Paleoragnetic study have been performed on sedimentary rocks from the Triassic to the
Canmbrian formations to explain the tectonic evolution of the China. Orlented hand samples
were collected froa Hancheng city (35.6°N, 110.5°E) and Xunyang county (33.1'N, 109.3°E) in
Shanxi province. All the specimens were progressively demagnetized through thersal
treatment. The characteristic component of rcoanent pagnetization of each specimen was
separated using a principal cooponent analysls (PCA) described by Kirschvink (1980). The
site-pean directions before tilting correction were coapared with the direction of the
virtuai geocentric dipoie field (GDF: Hancheng D=0°, 1=55.1°; Xunyang D=0°, 1=52.5°),
suggesting whether the direction is attributed at least to recent secondary magnetization

or not.

W7V PIREERDIH>HOKHERR (Hi7a
w72 - M7y 2 -2V ATay2) LELNR
MNKBETHBRANLHAABTHILS LN
T W3 (Zhang et al., 1984), $iE% WHALI=41F
daRLBoERRREMFRIIPENHRER
WRoREL D,

19908 A A H9A 125 13 Trh EBKTE K s R i
(Han Cheng; 35.6°X,110.5°B) & 4] W (Xun Yang
; 33.1°K, 109.3°B)TR{LAESE AR A I E RIKH
FROLL, GQRIzMEdE 7Oy 22, RBIZRE
BB RL TWE, KEETRRTIZIPA. B
B TI2404 (URASES H138) TRIL A,
RAZTHHELBHBL., 1SMME RRAKALH

.
TRTOERHKEE RRISYICHINEL .
a) ; b)

PPV e

. /

Kirschvink(1980) D ER FMT E AWTEELR
RRBILR S E RO, BRAOHBUENNORY
RIEFHMELRNETERELLHAENIBERRL
Jiitl (GDF: OQ4Kk W@M=0", {Km=55.1"; M/ A
=0, RM=52.5 ) THRBRLLER. TIBAD
BILHFMDGEERY B RERLE, <
honp SOl mEvTERIEAL T
72hi (D=160.4°, 1=35.4",k=26.1, @ os=15.3"
Y. Ay 7Y TREM(D=28.1", 1=26.8°, k=5.93
ass=30.0°), FH RPN D-123.3", 1=72.7°

. k=1.9, aos=34.9"), FA @[ D=21.5",

1248.1°, k=39.0, aoe=14.9"), FHUEEM(
D=32.0%, 1=52.4°, k=169.8, @+s=5.9"), Z4&&
1(D=9.8", 1=35.1°,k=11.2, aes=16.1"), =4
& (D=341.6", 1-31.7°,k=39.6, ass-10.8°)TH

O,

Flg. Site-mean characteristic directions before tlit corrections.
confldence clrcles of equal-area projections.
geocentric dipole field (GDF) for the saopling locality.

c) Perslan; d) Trlassic.

AL

>
Elllpses are 95%

Is the direction of the
a) Caobrian; b) Devonian;

Star sysbol



E42-03

THE PALEOMAGNETIC EVIDENCE FOR THE ACCRETION TECTONICS ALONG THE
CONTINENTAL MARGIN OF WESTERN PACIFIC

Zhong °ZHENG?®, Ji'an SHAO**, Cenyuan WANG*** and Masaru KONO*

* Depantment of Applied Physics, Tokyo Institute of Technology
*¢ Department of Geology, Peking University, Beijing, China
*** Nanjing Institute of Geology and Palcontology, Acadcmia Sinica

Paleomagnetic investigation was carricd out on the Mesozoic sedimentary rocks in
Nadanhada Range, Northeasternmost of China. Twenty seven core samples were drilled along
the siltstone and shale strata of thick about 105 meter (47.33°N, 134.16°E) in Donganzhen, and
seven handle samples from the wave-like bedded chert strata of thick about 20 meter (46.85°N,
133.49°E) in Shichang. The ages were assigned to be late Jurassic to early Cretaceous for the
siltstone and shale formation and middle to late triassic for the bedded chen based on the studics
of Buchia and Radiolaria fossils respectively.

Stepwise AF demagnetization was not effective for those samples; there was hardly any
changes in the NRM directions and intensities even at the maximum demagnetizing field (80
mT). Thermal demagnetizatlon, however, isolated very stable and simple characteristic
remanences (ch-RMs) after removing the soft components; As the ch-RMs in these rocks were
very stable, As the directions before the tilt correction are significantly different from the present
and Brunhes normal epoch mean field direction, and the inclinations after tilt correction from
chert became closer, we suggest they are essentially primary, though the further study is
necessary. The secular variation should be averaged out sufficiently because the samples were
collected from the strata in which the ages covers the long periods. So we conclude fairly low
paleolatitudes for the Nadanhada terrane before the early Cretaceous time.

The paleomagnetolatitude of Nadanhada was at 13.6°N with 95% confidence limit of
3.4° between middle to late Triassic and at 27.4°N with 95% confidence limit of 2.4° between
late Jurassic to early Cretaceous lime, which are much lower than the present latitude of 47°N.
Comparison of the paleomagnetic and other geological evidences from Nadanhada, Mino
terrane of the Japanese Island shows that these two terranes had very similar geological
evolution history; Our result suggests these two terranes constituted a belt of superterrane along
continental margin of western Pacific at lcast since middle Triassic until Neogene time, than the
Japan sea opened and the Mino terrane moved to the present pasition.



_ TAR. z—Iibaa ¥ —Fihod 4 O A r
E42-04 — 3 9 A r 0l Ayl 5U

B B MREEAE KA R GG 05K - SR A

40Ar-39Ar ages and paleosagnetic studies for rock sacples froa
S#r Rondane Mts., Antarctica.

Y. TAKIGAM] (Ranto Gakuen University)

M. FUNAKI (Natiomal Institute of Polar Research)

K. TOKIEDA (Shimane University)

40Ar-19Ar and K-Ar ages and paleopagnetic studies were perforesed to rock samples
collected froo Sgr Rondane Mis., East Antarctica. For Biotite samples separated froa
granite or syenite, plateau ages are decided to be about 5004a, which is consistent
with the previous data. Ages of 440-480 KHa are also obtained for another igneous saamples
such as dolerite dyke.

VGP positions from paleomagnetic studies concentrate to a similar position. ilowever,
this position is inconsistent with that of Triassic to Jurrasic Period of East
Antarctica. This result oay suggest that the region of Sor Rondune Mts. had been
inclined slightly after 440Ma ago.
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Paleomagnetism of Tertiary Sedimenta from South Sakhalin

T. Takeuchi?, K, Kodama?, H, Maeda?, T. Kase®, Y. Shigeta*
Department of Earth Science, Nagoya Univ.?, Department of Geology, Kouchi Univ.?,

National Science Museum?, Department of Geology, Tokyo Univ.*

Paleomagnetic study was carried out on Tertiary sediments in South Sakhalin, USSR.

Preliminary results from the Paleogene to Early Miocene rocks show 30 - 60 degrees

eastward deflection, while those from the Late Miocene / Pliocene show north or

a little westward deflection. This change in declination, similar to that reported
for Central Hokkaido, suggests that both South Sakhalin and Central llokkaido had

been under a common tectonism.
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Cretaceous ~ Paleogene paleomagnetism in the Eastern Hokkaido

Toshiya Kanamatsu

Department of Geology and Mineralogy, Faculity of Sclence, Hokkaido University

For explanation of geotectonics of Eastern Hokkaido ,a paleomagnetic
study is made on some Cretaceous - Paleogene deposits,developed around the
Shiuranuka Hill. paleomagnetic direction of the Nemuro G, (up - Cretaceous
~ mid - Paleogene;Nemuro Zone)ls north-eastward. On the contorary,
paleomagnetic direction of the Urahoro G, and Onbetsu G, Is northward.

The data from the Yusenkyou Area(Tokoro Zone) Is south-eastward magntic
direction. This direction is interrupted for convex deformation of the
Kuril arc-trench sliver to the south-east migration.

LM EH T2 ES OB OE
RN SIcX D, ARG, #®
FHIRAE BHIRICH L CBEHAD ICKE <K
MLTWBZENBELRPIZSINTWE (iE
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Paleomagnetic directions from Uetsu region, Northeast Japan
Hiroshi MOMOSE®*, Masayuki TORII*, and Atsushi YAMAJI**
“‘Department of Geology and Mineralogy, Kyoto University
**Department of Earth Sciences, Tohoku University

Block movements of Northeast Japan during the formation of the Japan Sea are
controversial, partly because paleomagnetic diractions at that time are not enough to make
it clear how NE Japan rotated. Paleomagnetic sampling were carried out on Ueisu region,
the border region of Yamagata and Niigata Prefectures to oblain paleomagnetic directions
dated 15 to 50Ma. Stable components of remanence were obtained from 15 sites with
alternating field demagnetization and thermal demagnetization. Most of them indicate
counter-clockwise rotation of the region and constrain the movement of NE Japan. On the
other, data from the Budo Formation show clockwise rotation as was reproted by Otofuji et
al. (1985) . Taking into account the basement structure of the region, the size of a

clockwise rotated block is estimated.
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A PALEOMAGNETIC STUDY ON MIOCENE SEDIMENTS IN JOBAN DISTRICT, NORTHEAST JAPAN

Daisuke MIKI and Masayuki TORII
Department of Geology and Mineralogy, Kyoto University

Paleomagnetic samples were collected from 26 sites of Miocene sediments which
are distributed in Joban district, Northeast at Japan. However, convenlional demagnetization
methods, PAFD and PThD, were not effective for the most of samples. The cxistence of
gocthite is suggested by the results of continuous susceptibility nieasurements, and IRM
acquisition and its demagnetizing experiments. Because of this, it is considered that, major
NRM carrier is goethite that is probably secondary produced. We applied PAFD after ThD at
200 *C. This procedure brought rough estimation of the polarity of NRMs. Although primary

direction could not be determined clearly.
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PALEOMAGRETIC STUDY OF MARIN CLAY Mad IN O0SAKA SEDIMENTARY GROUP
Kaori TAKATSUGI', Masayuki HYODO?, Fumiyukl NURATA¢, Chizu ITOTA?
' Fuculty of Sci., Kobe Untiv.

2 Graduate School of Sci. and Technol., Kove Univ.

Paleomagnetic investigation of earine clay Mad in Osaka group revealed an existence of
norsal polarity zone about 3 o just above the Azuki tuff. The stratigrahic position of
the zone is stuated between the Jarazillo event and the Brunhes-Matsuyaca boundary. The
normal zone may be a new event or correspond to the Kamikatsura event.
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GEOMAGNETIC SECULAR VARIATIONS DURING HOLOCENE TIMES
FROM FOUR REGIONS ON THE EARTH

Chizu ITOTA, Masayuki HYODO, Katsumi YASKAWA
The graduate school of Sci. and Technol., Kebe Univ.

Paleosecular variation records of the gecsagnetic fields from four regions (Japan, North Aserica, Great
Britain, and Australia) for the past 10,000 years have been analysed. Spectral analyses by Haximum entropy
method reveal the existences of two common periodicities in the four records. One is in the band between
4000 to 2000 yrs. The other is between 2000 and 1000 yrs. Vector movement of these two periodic features on
the planes perpendicular to the axial dipole field directions of each site show both clockwise and counter-
clockwise sense of rotation. Obtained periodicities agree well with the periods infered froa the observed
westward velocities of drifting nondipole sources in recent field, Counter-clockwise rotalional sense may be
generated by effective standing nondipole fields.
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Preliminary Results of Paleointensity Determination from Hawaiian Lava Flows.

® Hideo UCHIMURA, Hidefumi TANAKA, and Masaru KONO
Department of Applied Physics, Tokyo Institute of Technology

Holcomb et al. (1986) carried out precise paleomagnetic direction study for about 70 dated lava
flows from Hawaii Island, and revealed almost unique paleodirectional secular variation curve for the
past 3000 years. In order to add paleointensity information to it, we collected paleomagnetic samples
from 30 historical and C14 dated lavas. Most of them are the same as Holcomb et al. (1986). Among
them, paleocintensity results from 7 lavas were already reported by Tanaka and Kono (1991). They
aimed at very precise paleointensity determination, however it was failed for some of them. We will
report the preliminary paleointensity results from the rest of the collected samples.

Nowadays, reliability of the palecintensity determination by the Thelliers’ method is the matter
of debate (e.g. Walton; 1988). Roperch and Duncan (1990) also reported examples that even the
positive partial TRM test is not sufficient condition to ensure no thermal alternation during heating.
For the precise paleointensity determination, at which was aimed by Tanaka and Kono (1991), some
sample selection criteria must be required. For instance, Levi(1977) showed non-ideal behavior
of semi-synthetic samples including multi-domain particles. Prévot et al.(1985) demanded smaller
secondary magnetization, lower viscosity index, single high-temperature Curie point, and thermal
stability of saturation magnetization.

Before we carry out Thelliers’ experiment, we measured Konigsberger ratio and (2 weeks) viscosity
index (Prévot;1981) of about 340 specimens. They distributed log-normally, as shown in the figures.
High temperature initial susceptibility measurements and microscopic observations were also carried
outl for some samples of each lavas. From these observations, we select more preferable samples
(or lava flows), and we are carrying out the paleointensity determination by the Coe’s version of
Thelliers’ method. We will discuss the reliability problem of the paleointensity determination, and

report the preliminary results.
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Hydrothermal Alteration of Titanomagnetite and It's Implication
T. Ogishima (Chiba Univ.) and H. Kinoshita (Univ. Tokyo)

Fresh titanomagnetite-bearing suboceanic basalts were heated up in hydrothermal environments
for certaln length of time in laboratory which resulted in forging some unidentified vet
minerals. This phase seems to show a character of partiaily oxidized phase, titanonmaghenaite,
and reveals a strange character never reported before. Discussions wlil be made on the forma-
tlon of this ohase In natural rocks and it’s implications.
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E42-13 A Statistical Model of Thermoremanent Magnetization

Masayuki HYODO
The Graduate School of Science and Technology, Kobe University

A simple model was proposed to explain a relationship between intensity and angular dispersion of
direction in thermoremanent magnetization (TRM). The model assumes that a TRM consists of unit
magnetic moments with constant strength m having some statistical distribution in direction. Now we
consider a population of a great number of unit magnetic moments which has a mean direction p and
angular variance 62 and sample a magnetization M composed with » unit moments (IMI=M, MSnum). M is
equal to nme where me is effective moment, i.c. average of cosines of angles between  and individual unit
moments. The central limit theory gives that $2= 62/n, where S2 is angular variance of many samples of
number n from the population (4, 62). Since M is proportional to n, S2=consy/M or M=consy/S2. The
relationship between magnetization intensity and angular variance derived from the model was examined on
difference-magnetization components scparated by AF-demagnetization. It was revealed that the separated
magnetizations faithfully follows the above rule between S2 and M and by %2 test that Fisherian distribution

is appropriate for the distribution of dircctions of unit moments. This model has high potential in
application to rockmagnetic and palcomagnetic analyses of single component TRM.
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Chemical composition and grain size distribution of magnetic minerals in
sediments: some experimental methods on bulk samples

Masayuki TORII (Dept. Geol., Kyoto Univ.)

Identification and grain size estimation of magnetic minerals in sediments are crucial to bring
fruitful results from paleomagnetic analysis of DRM. Rock magnetic studies of magnetic
separates are often biased however. Several methods to estimate chemical characteristics and
grain size distribution of magnetic minerals using bulk samples are discussed. Thermal
demagnetization of orthogonal IRM is effective to estimate magnetic minerals. If the
sediment contain only magnetite, following intensive parameters are effective to understand
domain state of the magnetite: remanence coercivity, MDF of ARM, and that of IRM.
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Deconvoution of continuously measured NRM:
Approach from Bayesian statistics
Hirokuni ODA*, Hidetoshi SHIBUYA**
'Depanment of Geology and Mineralogy, Faculty of Science, Kyoto University
**Department of Earth Sciences, CIAS, University of Osaka Prefecture

Deconvolution using Bayesian statistics was parformed on 5mm interval path-through
magnetometer output of U-channel samples. Subsequently the U-channel samples were cut into
5mm thick thin sections and the NRMs were measured by cryogenic magnetometer. These two
sequences of magnetizations showed good agreement in each axis. Furthermore, effects of
noise on pass-through measurement were studied in detail.
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Geomagnetic secular variation / reversal and two modes of the nondipole field
Hideo Tsunakawa (Inst. of Res. & Develop., Tokai Univ.)

Paleomagnetic directions of the transition and the secular variation suggest two modes of the nondipole field. The author
examines a model of these modes on the basis of the available paleomagnetic data.
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Analysis of proton events associated with geomagnetic disturbances

Shin-ichi Watari(CRL/Hiraiso Solar Terrestrial Research Center)
J.A. Joselyn(NOAA/Space Environment Laboratory)

Proton events observed by GOSE from 1976 to 1988
They have a good correlation with geomagnetic disturbances.

with them do not

soft X-ray enmission
than in the vest hemisphere.
Ap indices or maximum proton flux.
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express special distribution in solar longitude.
alnost the same for each range of Ap indices associated with proton events.
associated with proton events in the east hemisphere

analyzed in this study.
The flares associated
This tendency is
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Soft X-ray duration do not have a good correlation with
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Short-Term Increase of Cosmic Rays Observed on October 21, 1989.

S. Sakakibara, Z. Fujii, K. Nagashima (STE Laboratory, Nagoya Univ.)
R. Tatsuoka (Chubu Univ.)

The short-term increase of cosmic-ray intensity was observed in a period of 0300 hour UT
~ 0600 UT October 21, 1989 during Forbush decrcase.  This event was not due to the
enhancement of cosmic-ray daily variation. These cosmic rays are supposed to be quided
freely (or easily) from outer space through a path with disturbed magnetic state.  We
call this sort of the quide path in the cosmic-ray duct and call the event the duct-quided
increase.
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Galactic Cosmic-Ray Anisotropy and its Heliospheric Modulation,
Inferred from Sidereal Semidiurnal Variations in the Rigidity
Range 300-600 GV Observed with Multidirectional Muon
Telescope at Sakashita Underground Station
K. Nagashima and K. Fujimoto
Cosmic-Ray Section, Solar-Terrestrial Environment Laboratory,
Nagoya University,

1. Morishita

Department of Physics, Asahi University,

The existence of sidereal semidiurnal variation of cosmic-ray intensity in a rigidity
region 102 ~ 103GV has been reported by many researchers, but there is no concensus of
opinion on its origin.  In this paper, using the observed semidiurnal variations in a rigidity
range (300 ~ 600 GV) with ten directional muon telescopes at Sakashita underground
station (geog. lat.= 36°, long.= 138°E, depth= 80m.w.e.), we determine the magnitudes
(m,12) and directions (a1, az) of the first and second order anisotropies in the following
galactic cosmic-ray intensity distribution (j) in considering the influence of cosmic-ray’s
heliomagnetospheric modulation, geomagnetic deflection and unclear interaction with the
terrestrial material and also of the geometric configuration of the telescopes;

jdp = jo {1 + mPr(cosxa) + n2Pa(cosx2)} dp

where P, is the n-th order spherical function and x, is the pitch angle of cosmic rays
with respect to a,.  Usually, the semidiurnal variation is produced by the second order
anisotropy.  But, the present observation requires also the existence of the first order
anisotropy which usually produces only the diurnal variation, but can produce also the
semidiurnal variation as a result of the heliospheric modulation.  The first and second
order anisotropies have the magnitudes of ; > 0 and 2 < 0 and almost the same direction
(a; ~ az) of the right ascension (a ~ 0.75 hour) and the declination (§ ~ 50°S) and,
therefore can be expressed, as a whole, by an axis-symmetric anisotropy of loss-cone type
(i.e. deficit intensities in a cone). It is noteworthy that this anisotropy nearly coincides

with that inferred from the air shower observation at Mt. Norikura
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Japan-Australja Cooperative Observation of
North-South Asymaetry of Bigh Encrgy Cosmic Rays(~ 10'%¢V)

ol(.Munakata\ S.Yasue., K.Chlno. S.Morl. *Z.Fujll. °S.Akahane. €J.E.Hunble.
€A.G.Fenton. “K.B.Fenton. °M.L.Duldig

Shinshu Univ.. *“Nagoya Univ.. °Fukasi H.S.. “Tasnanla Unlv..
PAustrallan Antarctle Div.

Japan-Australia cooperative project is going to begin on April 1991 aiming to observe the
north-south asymmetry in high energy cosmic ray intensity variation. A multi-directional
muon telescope will be installed ~400m.w.e. underground in Tasmania Island, Australia.
The telescope consists of two layers of plastic scintillators separated by 1.5m. Both layers
have total area of 15m?, being composed of 3x 5 array of Im? units which are Imx Imx0.1m
plastic scintillators viewed by two 5-inch photomultiplier tubes. The counting rate in each
directional component telescope will be recorded in the observation site and sent to Tas-
mania Univ. by using telephone linkage. The data will be analyzed and compared with
the conjugate observation in the northern hemisphere by Zohzan(220m.w.e.) underground
muon observatory which has been continuously monitoring the intensity variation since
1984 in Japan.

SAKASHITA B T MATSUSHIRO Fo chiTvoMBicthid, BELWHTicBIt 3ER
BEOIRBUMBIs§ OSBRI RMTRKECRIMMETRL. RA G CHEFLAMILEDF
ERFELTOLWEAS LW b TER ¥4 HoxrAF-—fiKclkt~rCDx %
A¥EF-—FE (~1 0" BFHELE) TREEIBARNE->-TULES LW EOHEERT
Eh, COAPSOLEIINRLVWVHEXGSTHhE, CHLERREMMEA. RABRERT
OMTFHEBMNBEMHBELTEL 3T. COFERSIEEIoXMTEOHTIRCHEZ
RITTEIMUEN-1 CCTRIOHBOEBERURRIKDVLVTHAE TS LE L b,
VEIMEET-ALBEMHINIRBEODVWTOLRABTIFETH 3
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Laboratory Simulation of the lHeliomagnetosphere

S. Minami, Y. Takeya

fDsaka City Univ., Chubu Univ.

A simulation was done as an interaction between the magnetized high-
speed plasma flow and the other non-magnetized plasma flow emitted at a
certain point. Time resolved photographs indicate how the shock struc-
ture is controlled by the simulated magnetic field orientation of the
inter-steller medium to its flow. The resullt indicates expansion of 1lhe
contact surface through the magnetic field line which crosses the posi-

tion of the simulated sun.

BILT I AIRETSIAIMNOMEFREARBRETITL. KBERBOY 2L
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(1) BRFOFEHEHITRAIESOcmTEY. EREhLEREE collisio
nfree EH X T b
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LiRodgiggmezd 2 Chidds7mMcifihEZfHBUAtzoNoRRICHT
ZMIEYER (Viukler et al., 1987) W TVE . L1 SMOD DRI AIER
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HMidzo 1 HlT HRIAMIASCLISBELCL>TH SN R Heliomagnetop
ause DR Baranov FOFHULHWEROL DL R ER>TVWECT E 2R
UTW3, BITL I SMMENBLBEE, TIATRBBAR LB >THRET
BUOIAIUEMEBLTLEZENDODDPS, Y4 P —HEIWRI10 s, 752
IWBLUTIAIWOBEBRIIBEE2ms TH 3. G

Viukler, K.-H. A., et al., Phys. Today, 40, 28, 1987.
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YERY LOW-SPEED SOLAR WIKD OBSERVED WITHIN 0. AU

M. Kojima', H. Washini', K. Hakanada? and H. Misawa'

! Solar-Terrestrial Environment Laboratory, Nagoya University
2 pepartment of Engjneering Physies, Chubu Unlversity

Origin of a lov-speed solar vind has been one of nysteries in the solar vind physics as well as

a high-speed vwind from a coronal hole. We observed low-speed winds slower than 200 km/s at dis

~tances of 0.2 ~ 0.3 AU In 1984 using IPS technique.

Source region of this very low-speed wind

locates on a strong bipolar magnetic field region in the photosphere. The origin of the very-low

speed vind can be explained by low pressure gradient in a streamer vhich cannot diverge largely.
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MUD Analysis of the Outer Hellosphere Including the Solar Rotation Effect

Haruichi Washimi (STE Laboratory. Nagoya University)

A structure of outer heliosphere is studied in cylindrically syasetric

systen by means of MHD sinmulation including the solar rotation effect. It

is showvn that a magnetic neutral sheet structure is formed along the helio

pause. The global heliospheric current systen is also discussed.
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MOHICAN-TYPE SOLAR CORONA AS EXPLAINED BY THE TRIPLE-DIPOLE MODEL

T. Salto®, Y. Kozuka®, A.

Imasaki®, T. Takahashi?®,
' Geophysical Institute, Tohoku University,

and H. Washimi?
Aoba-ku, Sendai 980

? Solar-Terrestrial Environment Laboratory, Nagova University, Toyokawa 442

Coronagraph data during 1980 to 1989 are analyzed together with the solar

magnetic field data.

It is revealed that basically one sheet of coronal
sireamers makes a rotaltional reversing during one solar cycle.

The reversing

of the coronal sheet is well explained by the triple-dipole model. The
figures display the vertical coronal sheet as the Mohlcan-type hair during a

sunspot maximum.
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DYNAMICS OF COMETARY MAGNETOSPHERE

Y. Kozukat, T.

! Geophyaical Institute,

? Japan Planetarium Laboratory,

Saito?,
Tohoku University,
3-1-8B Yoneyama MZ, Niigata 950
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ASSOCIATED WITH INTERPLANETARY DISTURBANCES

Numnzawa ?
Aoba-hu,

and S,
Sendai 9B0D

The study of disturbances of cometary plassme tails, or cometary magneto-
spheres provides us very valuable information on the three-dimensional structure

of the solar wind and the heliomagnetesphere,

Five comets approprinte to

study the cometary magnetosphere appeared from the latter half of 1989 to 1990,
Many plasma teil disturbances were cobserved being associated with frequent selar

wind perturbations owing to the high solar activity.

Some analyzed results

will reported on three events of comet Levy (1890c).
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An Alfvén Wave-Driven Solar Wind Model

H. Umeki and T. Terasawa
Department of Geoplysics, Kyoto Univ,

Solar-originated outward-propagating Alfvén waves have been commonly observed in
the interplanetary space and thought to play an important role as an additional nonther-
mal energy source for high-speed solar wind streamns emanated from the coronal holes.

The spatial gradient of Alfvén wave pressure, V, (68?/87), contributes to the flow
acceleration. (The flow is basically driven by ‘thermal’ pressure.) For contribution to the
heating of the solar wind, however, some nonlinear wave dissipation process is required
since Alfvén waves possess no inherent dissipation mechianism, to first order, due to their
noncompressive nature. As a possible process in the solar wind, we have paid attention
to parametric decay instability; in this process a forward-going Alfvén wave decays into
another backward-going wave and a sound (slow magnetosonic) wave, and the resulting
sound waves can be Landau-damped in the usual manner. Thus the wave energy can be
liberated to heat plasmas.

In the case that a pump Alfvén wave has a broadband spectrum, it has been believed
that such waves might be difficult to decay in the solar wind. However, our recent numer-
ical analysis! indicates that thus incoherent Alfvén waves can also decay with sufficiently
large decay rates.

We have investigated the Alfvén wave-driven solar wind model with the wave dissipa-
tion through the parametric decay process. Radial profiles of the solar wind characteristics
in the presence of the process will be demonstrated.

U} Umeki and T.Terasawa, Decay instability of incoherent Alfvén waves in the solar wind, 1991
preliminary
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SOIAR HWIHD - HAGRETOSPWRRE IRTERACTION AT THE POSSIBLE CROSSIRG OF COMKT HALLEY'S TAIL IN 1910 IRFERRED FROM
HID-LATITUDE GEOMAGNETIC FIELD DISTURBARCES

T. Iyerori' end T. Areki?

‘Pata Annlysis Center for Geomagnelisn and Spuce Hagnetise, Feculty of Sclence, Kyolo University, Ryoto 608, Jagan.
‘Pepartomnt of Geophysics, Faculty of Sclence, Kyoto University, Fyoto 606, Japan.

Gaomagnetic disturbances during the period from April to June 19i0 are analyzed to detect the possible effects of the comet
Halley on the sclar wind - sagnetosphere interaction. Data froo six oid-latitude geccagnetic obeervateries are used to caley-
late the lnngltudlnally syreetric (i.e. Dst) and asyrretrlc fields. An applicatlon cf a linear prediction fllter to separate
the solar wimd dynwnic pressure effect on the disturhances freo that of the ring current suggests that there exists a compress-
jonai variation in the Dst on Hay 18 which is aromd or sllghtly earller than the tine of estlmated corelary tall encounter.

The noreal-run magnetogran froo Agincourt on the dayside and that from Shanghal on the nightslde also indlcate rather stromg
(i.c. 30-40 nT) corpressional variatien. The disturbances characteristic to the solar vind - magnetosphere interection under the
southward IMF condition and that of the ring current develoirent are seen during the period. An exponential recovery of the Dst
also supports the atove Interpretation. These resulls suggest that the Earth's ragnetosphere has been affected by a dense
comtary plasm tail with high dynamle pressure though the solar wind-magnetosphere Interactlon typically observed under the
southward IMF condition has been taking place during the encoumter.
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Identification of the direction of decanetric pulsating source
using three base-line interferometer

°T.Katase ., H.0ya .M. lizira,

A.

Morioka and Y. Fukuzakli

Geophysical Instlitute, Tohoku Unlversity

To fdentify the source position of the decanetric puisar with the period of 421.602t
D.01lmsec.Interferoncter method is applled by Introducing the "Fringe Stopping™ technique
In this method the Interferoncter system developed for observation of Jovian decanmetric
radiation Is utiifzed ;obtained data are sent through the telemeter systen to the main
station at Sendal.The obtained data are digitized through the A/D converter .The box-car
method is applied for the data set obtained under the same phase differronce condition.
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Effects of turbulent regions around solar magnetic sector structure for
Jovian decanetric radiation fror 12 years ground-based obserbasion

E.Furukava.H.0ya and A.Morioka

Goophysical Institute. Tohoku Univ.

Using 1Xn base line Interferonmeter data obtained during about 12 years, the effect
of turbulent reglons in the interplanetary space around the solar magnetic sector
structure vas studied vith correlation to the encounter with Jupiter.Calculations
have been made to obtaln dynamic cross-correlation betveenthe geocagretic
disturbances I Kp and JD¥ epission from the non |o-refated A source.The recults show
that in declining phase of solar activity,the enhancenent of JDV is apparentiy
correlated to the encounter of solar eagnetic sectors.but In inclining phase the
effect of the encounter {s not clear because there are many other disturbances

associated vith solar flares.
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LOCATION OF INTERPLANETARY TYPE 11 RADIO SOURCES

Takashl Watanabe (STELAB, Nagoya Univ) and
Denlse Lengyel-Frey (GSFC/NASA)

Many examples of Interplanetary (IP) type-II radlo bursts were obtalned by ISEE-
3 radio experiment (e.g., Lengyel-Frey and Stone, J. Geophys. Res., 94, 159, 1989).
The principal observational parameters obtalned from the experlment arc the peak
frequency at which the radlo emisslon with the largest Intenslty ls observed and the
azimuth of the radio emission, measured by a spinning dipole. 1t is possible. In
principle, to determine the location of an Interplanetary type 11 radle source on the
basls of these observational quantlties, Lf we neglect the propagation effect. To do
this, we assume that the peak frequency corresponds to elther of the fundamental (F)
or the second harmonlc (H) of the local plasma frequency. The observed peak frequen-
cy can be converted to the heliocentric distance if we adopt a sultable den§§t¥ modgl
of the solar wind. In thls paper, we use the density model, N(Ryy) = 6.14 R™°-~ em”
which was given by Bougeret, King and Schwenn by using lellos spacecraft observations
(BKS model). The source location can be estimated by a simple geometrical relatlon-
ship by using the observed azimuth and the heliocentric distance calculated from the
density model for each type II radio source.

We apply above-mentioned location finding method to a series of IP type II
bursts which were observed In association wlth a large solar flare (3B) at 0825 UT on
May 16, 1981. An ssc of the geomagnetic fleld took place at 23:01 UT on 17 May. The
mean speed of the shock wave between the sun and the earth was 1070 km/s. IPS obser-
vations of 3C144 and 3Cl47 suggest that the highest-speed portion of the IP shock wave
was located east of the sun-earth llne. The three-dimensional dds%rlbutlon of the
shock speed V 1s modeled by the formula V (km/s) = 2000(R/0.06) V:°cos(L+60%)cos(B-
15°) + 600, where R Is the hellocentric distance in AU, L is the longlitude measured
from the sun-earth line, and B is the latitude measured from the plane of the earth's
orbit. We compare the result of location-finding of IP type 11 bursts and the loca-
tion of the shock front predicted by the shock model. The first example {s shown in
Fig. 1 for IP type II bursts (Il waves) observed at 5 hours after the onset of the
relevant solar flare. The location of each type II radlo emission is shown by three
squares corresponding to that for 1, 2, 3 times of the local plasma density given by
the BKS model. The second example Is shown In Fig. 2 for those observed at 19 hours
after the solar flare (F waves}). It Is seen In Flgs. 1 and 2 that the agreement
between the predicted location of the shock front and the resuits of the location
finding of the type II radio sources {s remarkably good. It Is concluded from the
present work that the locatlon of the IP type Il radlo sources estlmated from the peak
frequencies and the azimuths is consistent with the shock wave geometry and that the
I1P type II radio emission came from the western flank of the IP shock wave. not from
the highest-speed portion.

7
18 MAY 1981
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Dynamics of the Venus lonosphere
H. Shinagawa

Communications Research Laboratory

Dynamics of the Venus ionosphere is discussed vsing theoretical modets and the observations
made by the Pioneer Venus Orbiter (PV0). Our two-dimensional model shows that the vertical
velocity is upward (»10 m/s) at high altitudes {22240 km) in the dayside ionosphere. Below 240
km, on the other hand, the vertical velocity is downward and basically the same as that
obtained by one-dimensional models. It is found that both the vertical velocities and jon
production on the dayside play an important role in accelerating the ionospheric plasma to
acquire the supersonic speeds observed by the PVO,
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G12~P22 Observation of decameter radlio pulses from the
center of our galaxy - veriflication of
disperslon and Doppler effects

°M. Ilzima, H. Oya, A. Morloka and T. Katasec
Geophysical Institute, Tohoku Univ.

Within the dccametrlc radio emissions from the center of our galaxy. a
pulsating component has been discovered {n a frequency range from 25.5 Miz to
29.8 MHz with a period of 421.802 msec and wi{th a power of 0.8% of the back
ground galactfc noise level ( Oya et al., 1987, 1989 ). Since the discovery,
continuous observations have been carried out at three decametric radio
observatories ( Zao, Kawatabl. and Yoneyama stations ) employing Cs and Rb vapor
time standard to track the pulse with same synchronlzation. In the present
date analyses, the data obtalned In 1989 and 1990 have been analyzed by box-car
method and perlod tracking method { Oya et al.. 1989 ) and a veriflcation has
becn made on the frequency dispersion effect and the Doppler effect on the
pulsating component ( Oyz et al., 1987, 1989 ) for a long time interval,

Dispersion Effect The dispersion effect on the decameter radio pulse during
the propagation through the galactic media has been prilmary reported by Oya et
al. ( 1987, 1988 ). In the present anelyses, we have employcd seme "trisl and
error”™ approach to find the most suitable delay time for the data obtained in
1989 and 1990 observations. In Fig. 1, the variation of the pulse helghts are
shown as the function of delay time D for the observation band width of 60Hz.
The results indicate that the maximum position of the pulse helght cccur at
De)0.5ms/60Hz for observation frequency 25.5MHz and De4.5ms/60Hz for 29.3MHz.
These observation results indicate the same dispersion time for detected pulses
as have becn glven by Oya et a8l. ( 1987, 1989 ) which are corresponding to
NL=2702 30 pc/cc for plasma density N and distance L.

Doppler Effect Doppler effects in pulse period due to carth’s orbltal motien
can also be detected in the present date analyses. As indicated {n Fig.2, the
center period of spectra of pulse period changes clearly by observation scasons.
During the observation period from Apr.27 to May 8, 1989, the observed peak
position appears at 421.370 msec, while in the case from Jul. 21 to Jul. 31,
1889, the spectra peak s gbtalned at the period of 421,628 msec. This
observed shift of 5.8X10™“ msee between the two cases provide coufirmatfon to
the previous result as the effect of the Doppler shift due to the carth's
orbltal motion around the sun for the radio source located in the dlirection of

our galactic center,
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3-D Ray Tracing of Jovian Decamotric Radiation - 11

B. Misawa' and H. Oya?
1. Solar-Terrestrial Environment Laboratory, Nagoya Univ.
2. Goophysical Institute, Tohoku Univ.

3-D ray tracing of

R-X and L-0 node Jovian decanetric radiations (JDR) have been perforncd to

Investigate the generatlon processes based on several plasma distribution nodels: Including high

electron denslty nodel for Jovian polar region.

The results shov that the initlal wave normal

angles of onlsslons obsorvable froa the Earth are nearly perpendlcular to local Jovlian magnetic

fleld both for R-X and L-0 nodes.

It is suggosted that the processes of energy supply from the

Jo plasna torus to generatlon region closely relate to the dorinant mode of observed JDR.
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SIMULANEOUS OBSERYATIONS OF INTERPLANETARY SCINTILLATIONS
AT DUAL S AND X BAND FREQUENCIES

T.KONDO, H.HORI, T.TANAEA, N.TOEUMARU, H.TAXABA, end Y.XOYAMA
(Comounications Research Laboratory)

During the period of the Iinterplanetary scintillation (IPS) observations from Sep.20 to

Oct.19, 1990,

both S(2GHz) and X(BGHz) band frequency radio waves from quasars (3C273

and 3C279) were sinultaneously recefved by 34-© antenna at Kashims Space Research Center/CRL.fHe
can derlve the solar wind velocity by means of the co-spectrun analysis (Scottet sal.,

1983) of S and X band dsta.
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Electric Field Oscillation Assoclated with Charged Partlcle Preclpltation

A.Matsuoka, T.Mukal. H.Hayakawva, E.Tsuruda, A.Nishlda (ISAS)
A. Fukunishl (Tohoku Univ.)

There were nmany events of Intence and Irreguiar electrlec field 1in the polar
reglon observed by EX0S-D. The electric - magnetic fleid ratlo suggests the
Alfven vave nodel associated with the 0.3 - 1.0 liz frequency range.

We have studied the relation betveen the eclectric osclifations and the
structure of charged particle. In the cases of cusp, where the lon and eclectron
orlginated from magnetosheath precipitate, the eclectric ficlds are cspeclally
intence. In other cases discrete eolectrons always precipitate vhen the
fluctuatons of electric fleld appear. The intenclty of electrle fluctuation was
snaller than that observed In the cusp.
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Storm-time variation of the charged-particle precipitation
on the dayside observed by EXOS-D/DMSP: 1989 October event

T. Mukai, T. Obara, H. llayakawa, S. Machida (all at ISAS)
II. Miyaoka (NIPR), N. Kaya (Kobe Univ.), R.P.Lepping (NASA/GSFC)

During the 1989 October magnetic storm event, the cusp latitude continued to decrease from
~75° (at 04 UT) down to 64° (at 14 UT) on October 20. The decreasing rate was rather gradual
in spite of the first arrival of the interplanetary shock. This is most likely caused by continuous
energy input to the magetosphere, which might be much greater than the energy dissipation due
to substorms. After the arrival of the shock, precipitating clectrons and ions into the cusp be-
came highly energetic and hot, and multiple injection signatures were frequently observed. In the
equatorward of the cusp region, there appeared also low-energy trapped ions which had an energy

dispersion signature of the higher energy cutoff.
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EXOS-D/SMS C#fl| v 7c &= A1+ — DFI 11
MIEFATE #e)llk—, NRCC B.A. Whalen, A.W. Yau, 5. Watanabe

Low energy Downward Flowing Ion (DFI) events observed by EXOS-D/SMS

I

5. Sagawa (CRL), B.A. Whalen, A.W. Yau, 5. Watanabe(NRCC/HIA)

Downward Flowing lon evenls (DF1) are defined in which the jon picth-angle distribution has a peak at the down
going direction toward the local ionosphere along the field line, i.e., ions are flowing toward the fonsosphere from
the magnetosphere. As repotled previously, the EXOS-D/SMS instrumel observed DFI events during the period
from Nov, lo Dec, B9, which are characlerized with their very low energy (less than 50 eV) and latitude/mass
dispersions, In order to interpret these events, both source and transport process of low energy ions must be

understand. Possible source of those low energy DFI's are the polar wind ions blowing oul of ionesphere in the

conjugate hemisphere. The transport process involves the magnetospheric convection electric field and curveture
of field lines. As indicated in the simulalion by Delcourt et al. [1088], the transport process could produce the

observed [eatures of DFI events,
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Elcctric Field Structure associated with Upward Flowing Ion Beam

H. Hayakawa, K. Tsuruda, T. Mukai, T. Okada, and N. Kaya
The Inst. of Space and Astron. Sci. Toyama Pref. Univ. Kobe Univ.

Upward flowing ion (UFI) beam is frequently observed at the duskside auroral oval. Peak energy
of the precipitating electrons at times decreases with the increase of the peak energy of the UFIL
beam. At the same time, large amplitude irregular electric field is observed. Electric field structure
associated with the UFI beams is inferred from the observation and the consistency of the particle
acceleration by the paralell electric field is examined.
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On the Generation Process of Ion Conics
T. Terasawa, M. Niwa, T. Hashimoto (Dept. Geophys., Kyoto Univ.), T. Mukai (ISAS)
We have studied generation processes of jon conics in terms of the resonant ion-wave interaction

mechanism at the cyclotron subharmonic frequencies: [f the MHD turbulence observed in the cusp region
consists of obliquely propagating Alfven waves at least partially, we can apply our model to the ion heating

process there.
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On the Energy Relationship betveen the Accelarated Electron Precipitation and UF|
Weasured with Satellite AKEBONO

5. Wachida®. N. RKayare,

T. Mokale, W Hayakawad
t 15AS,

4 Xobe Unlv.

Correlated varlation of the lover energy boundary of the acceralated electrons and wpfloving lons

are often measurod =ith the plasma instrument carried by AKEBONOD.

Fe interprote that the lower

energy boundary ol the eleclrons are due lo Lhe potentlal difference betveen Lthe salellite and Lhe

ionosphere apecifylng the boundary of trapped eleclrons.
the secondary electrons are leportant processes to be taken Into account,

In addition. the production and motion of

¥e argue the relation aof

the lower aneargy boundary of the electrons vwith the mean energy of the vplfloving lons which directly

related to the potential difference belween Lhe satelllte and the lonosphere.
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Piteh Angle and lon Composition Distributions of lon Energy Dispersion In the DIffuse Auroral Region

T.MUKAI,  E.SAGAFA, W MIVALE,
(15A5) (CRL) (C8L)

N, KAYA,
{Kobe U, )

. HAYAKAWA, K TSURUDA, A. NISHIDA
(15AS) (15A5) (15A5)

HIRAHARA Masafusl,
(Kyotn U, /1543)

fe Investigate the piteh angle and lon composition distributlons of lon energy dispersion phenowena (lon
band} observed on AKERONO satellite (EX05-D) in the diffuse auroral region. The distributions are {spartant
clues Lo study the source or sechanisa of the lon band. The fon bands presented heore have the lield-aligned
digtributlons.  These observalions mean the beas-1lke distributions near the equator In the magnetoshere,
The precipltation by the pitch angle scallering In Lhe equatorical CPS reglen is notadequate to explain such a
plteh angle distribution or flur ¥hen the lon band originates ftom the conjugate lomosphere by the upward
eloctric (ield parallel to the sagnetic fleld, we azpect Lhat the pltch angle distribation becoses bean-like
In the sagaetospheric equator. The relatively sharp distributlons are consitent with the observed results

Then Lhe lon composition measurement plays a significant role to determine the sosce of the lon band.
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Statistical Analysis on Electron Bursts Observed at the Nightside Auroral Oval

Y. Takahashi!, I Fukunishi', T.Mukai?®
1: Upper Atmosphere and Space Research Laboratory, Tohoku University
2: Institute of Space and Astronautical Secience

In the nightside auroral oval burst like electrons., which play an important role as
upward and downwvard [field-aligned current carriers, are often mneasured by the low
energy particle detecter onboard the Akebono satellite. In order to examine the
dependence of these electron bursts on geomagnetic activity and magnetiec local time, we
analyzed 160 electron burst events observed from December 1989 to February 1990. During
this period, the satellite traversed the nightside auroral oval in the magnetic local
time sector of 04 h - 19 h and in the altitude range of 5,000 - 10,000 km. The electron
burst events were classified into three groups based on flux intensities. It is found
that electron burst evenls with intense [luxes are observed less frequently as Kp becomes
larger, ‘except for Kp=1.

ERO+—aSt—u 7 ORI TR C—2 b 56 —hi..ﬁ:K | (f <l?3 C?tmlls/sec )
HoRmFHH¥BcBBlahad, shitkns
EUTHEOBHDERVMOF + YV T—ELT
AEAGHNEZRALALTVWACENENL, ZOT
Fos—2 FHGR, BARAES S CPS B
M FoHSh AT TONADIKVWIRE T
WMl Twa M, KR CTRAN -5 —+ + 7
Ed—F N EOERUMEICHT S —R I
EHLTRITET 17 ERILAEF—27 12 "
1989 4 12 A»h oS H%5E2HEMHT®£ o
A HMEZ, dtEodBick-TEE Ll DI UM 5 e
EHOWA T — 5 Th b, <O, HiRRHY o SOOI (107 - 104 counts/see )
Mod—e 34— Exilt)as@Es, W0
Mo HEMNCEARMSHABLTED., 19 h -
04 h MLT 2 A =L TWa, Wi bR
5o 5000 - 10,000 kn TH D
— YL EHUS 230 2056, BEERN
#iplTcE, “—RFHEFORLN A LD} 160
Pl THotie CNLOEDIX—A +FET Ty 7 A
ik 1 BEFcSEL, Th¥hico0Thh 0
BESIE TR (Kp) B of MLT o4 2 (&EEEM i
~ s 735y ABMEOF VLR, Kp M INTENSE  ( >10° counts/sec )
EHBIoNMEIS L, Kp=d T E—2 %4 = o R
20iEHL, 75 2 2ABENFELO RIS r
kp=2 lcE—2Adb, Kp fliolns & bl
FREFTIHEICESCEMI EMNREN
(Fig. 1) o
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Fig. 1. Dependence of occurence of
electron burst events on geomagnetic
activity Tfor weak, medium and intense P o2 3 & s 6 1 &
fluxes is shown in top, mnmiddle and bottom Kp

panel, respectively.
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- Pc 4 Pulsation Observed Near L=3
G12-10 by the Akebono Satellite

°Y. Tonegawa', H. Fukunishi?, and H. Hayakawa®
Akebono MGF and EFD teams

1. Department of Aeronautics and Astronautics, Tokai University
2. Upper Atmosphere and Space Research Laboratory, Tohoku University
3. The Institute of Space and Astronautical Science

A distinctive Pc 4 pulsation was observed by the fluxgate magnetometer
(MGF) and the electric field detector (EFD) onboard the Akebono
satellite on October 21, 1989 during a great magnetic storm. The pulsation
was detected as the satellite was gradually passing the magnetic field line
of L=3, MLT=10h. The magnetic oscillation is dominant in the azimuthal
component with a period of ~100s, which is about double as long as a
usual fundamental period of field line resonance at L=3. We examine the
oscillation mode and the generation mechanism of this unique pulsation by
analyzing both the observed magnetic and electric fields.

CAYE; Oct. 21, 19¢6 - Cet. 21 . 1989 SATELLITE: EXas-u

TiIME, 12 :60 :47 . 0 13 :27 .23 .000 STAT[ION: Pa . AL
PATH: 891021040
{(nt)
-t80.0
1
BX(N=-5) MA\/\/\J\/&N\»\—\/_\
-280.0
{atT)
60.0
aveemw W\/\M
-10. 0
(rT)
100.0
4Z (OOWN
0.0
LIS I N I N A B e | LD DD S S Bk Sk B Bt Bat AR GER 2
UT{HH 1 MM} 1800 1909 1810 1518 1320
INV(DLO) 96. 84 8. 20 4.9 89. 01 89,08
Lar{beo} 406. 190 44,00 49,92 49.10 42,42
LON{DEOD) 200, 47 200, B3 200. 04 208. 70 299. 92
MLT{HOURS) ©. 60 0. 067 0. 74 2. 00 . 86
ALT(EM) 0237 ae7?e 0003 L3:1-1 -1.1-1:]

Fig.1 Wave form of the magnetic ficld observed on October 21, 1987 by AKEBONO.
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LONGITUDINAL MODE CHARACTERISTICS OF Pi2 PULSATIONS AT SYNCHRONOUS ORBIT

H. Takeuchi'
1.Tohoku Univ.

, T.Saitoe!, T. Sakurai?, T. Takahashi', and H. Matsuoka'

2.Tokai Univ.

Three conponent{H,D and V)nagnetic field data obtained with the two geo-

synchronous satelittes, GOES 5 (76°H)

and GOES B (108°V) during April 1888 are
examined to study the wave node of Pi2 pulsations at synchronous orbit.

Vave

node analysis is perforned by neans of the mininum variance nethod . The

conpressional mode appears around 23hLT,
near 21hLT and OlhLT, respectively,
Sequential events observed simultaneously by both of the two

also shovw such spatial distribution of wave mode as the statistical
It is inferred from these observational results that the conmpres-
sional node is related to the Pi2 source region in the magnetotail and

transverse node shows two peaks
in Figure 1.
satellites
result.

nuthal transverse mode corresponds

vhile the occurrence of the azimuthal
as shown

the azi-

to the torsional field line oscillation on

both longitudinal sides of the source region.

L5 GOES 5 (76°W) RUF GOES 6
(108°¥) TH o) 1986FEIB DR T —

FEHCTPIZIRY DB € — FRIF LT,

TORBKGEHELARA-. PiZOoRLELE %
FHBUTIOWLT> S00hLTR W2, SLER RS
10-1S0BBEEDLDE2RATRIFU /-,
ninimun variance method 2 A WVWTHBD
BXEDFmAHHL, BHE—-Fi2RE
Lize BERUTOEIKRELDBHB,

(1) Figure 1 T local time ic4 ¥ 35%E
— KR %H %253 conpressional node
2 23hLT BRI B . —F azimuth-
al transverse node % 21hLT {tiE & O0lh
LT BED=_D>DFHEBETRLED peak 2H >
w3,

(2) compressional node o S84 & HE 34
2. SEHBITLE Pi2 2o REHEDN
LX< B EmmizdH S,

(3) GOES 5, GOES 6 o B H CHE &z
BMEh-AKLMELTHDL @LOR
RTEEHOEBORER (1) 2 &<H
-l RE—-FKR3HERL

BDEXDYD copressional mode & Pi2 @
RER TorbbgAMBHORESHR
CHARLTEOREGETCHRIEA I LS
X H5h D, —F. azinuthal transverse

gode 2 *DRADOMEBEOIRHEN tor-
sional oscillation %I L TWd I &
HELTWB3LEX 5N DB,

6 1(DEGREE)

6 2(DECREE)

M
L
+

20 2 oo ez
10CAL TIKE (HOUR)
Fig.1.
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DEPENDENCE OF THE WAVE MODE OF Pcl-4 PULSATIONS
AT SYNCHRONOUS ORBIT ON THE IMF ORIENTATION

H. Matsuoka, T. Saito, and T. Takahashi
Geophysical Institute, Tohoku University,Sendal 980.

Statistical study on Pc 3-4 pulsations at synchronous orbit
revealed characteristic local time distributions of the three
wave modes; azimuthally transverse, radially transverse, and com-
pressional, respectively. These wave modes are further compared
with the IMF parameters. It is concluded that upstream waves
propagate into the magnetosphere and are observed possibly as the

compressional waves.

MaETvHmans Pc 3-4 AL,
EE Alfven BT HBLHFIAHNTWS, fii
BXRAWEELOHRMINREFTCIIZEART
&M BRHIBHAMEIVERLSTERMNEZT
RELTYORIZEDION, TORMITE
EReitibhoTWwWiRW, ECT. BikRR
MrmpMEMoORB data 2 BT S°L
iz&n. BMIMHE Pc 3-4 BRRBHORBERE
I2o2nWT ﬁ?!ﬁ L f&e

9. MikffiE GOES-5 Ik hfflxhr
Pc 3-4 M mode %. pinipue varianceik
TRD, event 1Xspectrun BIF A L TRIE
hz, haroonic MIEEFHO>HDIZHO>WTIL.
EThFEho peak ICHBETHIHEMDBL .
Pcd MMM TOE sode ORESHIIA L
()] ct {5 ': *I 2 tfo
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euﬂw\=—¢h=»—.le

radial’transverse
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Wiz, coopressional mode ¢ AFREMEEIC
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Typical storm-time magnetic fFleld varlations
observed at synchronous orbit and ground

Tohru Sakural (Tokal Unlv.)

Magnetic fleld responses at synchronous orbit in the magneto-
sphere to {interplanctary shock, and interplanetary Bz negative
excursion observed as storm sudden commencement(ssc) and substorm
onset durlng the storm tLlme are discussed with an Inclusion of
ground-based magnetic fleld observations. The magnetlie storm,
commenced at 09 24 UT at synchronous orbit on Aprll]l 30, 1985, was
a typlcal magnetic storm, whlch occurred durfng quict magnetlc
condition prevailed for 12 hours before the ssc, and showed a
prolonged Initial phase for about 2 hours, and followed a typical
substorm, In which the large ampllitude magnetic field oscllla-
tions in the period range of Pc 5 magnelic pulsations were ob-
served durlng about two hours from 12 to 14 UT, which were sluml-
taneously observed by both synchronous satellltes, Goes 5 and
Goes 6, located around 07-09 MLT and 05-07 MLT respectively In
the morning sector. The large amplitude Pc 5 oscillations were
mecasured at high latitude ground statlon., Syowa in the midday
sector. The storm recovered gradually from 14 UT. Durlng this
recovery phase there were observed a lot of Interesting magnetic
ficld varlations Indlcating different responsc-characteristlcs
with a global and a locallzed signature, which were Lyplcally ex-
hibited In storm-time phenomena as sl and Pc¢ 4,5 type pulsatlons.
These phenomena were anallzed with a cross-spectral technlique.
The degree of coherency of these storm-time phenomcna In the mag-
netosphere will be dlscussed In the presentation. TIn addlitlon,
another Important polnt as regards the magnetlic pulsations will
be discussed by using the observations of different Lype pulsa-
tions generated In the storm-time and 1In the qulet perlod
prevailed before the ssc at synchronous orblt that the radlally
transversal Pc 4 type pulsations In the qulet period (kp = 0)
stopped at ssc and followerd by azimuthally transversal oscllla-
tlons dominant in the storm-time magnetic field condition in the
magnelosphere.
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FAYE CHARACTERISTICS OF Pc 3 MAGNETIC PULSATIONS
OBSERYED ALONG 210° MAGNETIC MERIDIAN

Yumoto K., A. Isono, Y. Yoshloura, Y. Tanaka, B.J. Fraser, F.%. Menk,
(STE Lab., Nagoya Univ.), (Phys. Dept., Univ. of Newcastle)
and ULF Analysis Group

In order to study excitation and propagatlon mechanisms of low-latitude Pc
3 pagnetic pulsations, we analyze multl-national project data from globally
coordinated stations at L = 1.1-2.1 along 210° nagne-tic meridian. From the
prellalnary data analysis, we found the follovlng wave characteristics of low-
latitude Pc 3’s; (1) Pc 8's with doninant period of 15-20 s have a demarcation
flne with polarization reversal and naxioum ampllitude, Indicating the funda-
mental standing oscillatin around L~1.8. (2) Long-period (30-50 s) Pc 3's
with larger amplitude at L & 2.1 show characteristics of standing-like and
propagating-like modes. In this paper, we wlll present wave and occurrence
characteristics of higher harmonlc modes of Pc 3 nagnetic puisations observed
at L = 2.1.
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Pulsating Auroras and
Concurrent Long-Period Geomagnetic Pulsations

Tatsundo Yamamoto, Kanji Hayashi
Geophysics Research Laboratory, University of Tokyo
and
Rumi Nakamura
National Institute of Polar Research

Pulsating auroras frequently appear in the postmidnight auroral zone,
showing both temporal and spatial fluctuations in their luminosity. Pc 4-5
geomagnelic pulsations detected on the ground are seen predominantly in the
daylime hours. During the period of Global Aurora Dynamics Campaign, it
is found that active region of pulsating auroras in the morning hours some-
times shows recurrent poleward propagations with period 2-5 minutes in as-
sociation wilh geomagnetic pulsations in Pc 4-5 ranges. It is noted that
these propagations are different from auroral patch drifts. Each of pulsating
auroral patches usually drifts eastward at a few tens to hundred m/s in the
morning hours, while the activity propagates poleward much faster. The
poleward propagation velocities range in 500m/s - 1km/s, which agree well
with those of Pc 5 pulsations obtained from radar measurements [Walker et
al., 1978]. The background eastward drift motlions are sometimes over-
lapped with the fluctuations in the drift speed which is synchronized with the
ground magnetic pulsations.

A possibility is that Pc 4-5 magnetic pulsations in the magnetosphere
could govern the pulsating auroral activities there. If this is the case, we
can obtain the temporal and spatial structures of Pc 4-5 pulsations by means
of TV observations of auroras. Detailed relationships between them will be
reported.

Another point, which we must claim here, is that these propagations of
auroral activities should bring forth the ionospheric conductivity fluctuations
which also move poleward. The recurrent propagations of higher con-
duclivity region could be detected as magnetic pulsations on the ground.
Therefore, ground magnetic signatures of Pc 4-5 pulsations would be a
combination of results from fluctuations in the ionospheric conductivity and
from those in electric fields induced by Alfven waves coming from the
magnetosphere. This suggests that the ground magnetic signatures do not
always reflect the wave fields in the magnetosphere.
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Geomagnetic pulsation study using data from

Scandinavian Hognetometer Array and lorth American IMS Mognetometer Network

". Shlmnzu% T. Arukis T. Knmcizand . Ilunudo3

bepnrtment of Geophysice nndzbntn Analysis Center for Geomognetiom and Spacemagnetism
Fuculty of Science, Kyoto University
3
Kashima Space Communication Center, Communications Reoeurch Laboratory

For the operation during the IMS period (1977-1979) a research group of the Geophysical
Institute, University of Hiinster instolled o two dimensional magnetometer array in
Scandinavia which consisted of 36 Gough-Reitzel type magnetometers buried in the ground.
Deflections of three wire-suspended magnets were optically recorded on 35 mm film every 10
sec (20 sec ot some of the stutions). Some of the observation sites began operation carlier
thun the IMS period (the earliest atarting date was August, 1974).

One et of the back-up film which had been reserved ot the Geophysical Institute, University
of Gottingen was tronsfered to the World Data Center C2 for Geomagnetism, Kyoto University, in
1989. The original buck-up data accomodated in 42 large film recls were copied and classified
by the stations and dota period into 567 small reels so as to boe read by ordinary filam rcader-
printers. A grunt-in-aid for scientific reseorch from the ministry of education was used to
make copies of the dota., The data have been open to the public.

The data seem to be uoeful to study fine structure of geomagnetic rapid variations. Dependence
of the rapid variations upon longitude or local time will also be offectively studied by
combining 10 gec sampled digital data from the Horth American IMS Magnetometer Hetwork which
consistg of 26 stations along the Alaska, Fort Churchill, East-West and Mid-latftude chains.

In this poper the SMA data are briefly introduced and results of simultoneous analysis of the
data from the SMA and the Horth American IMS Hetwork will be shown. A geomagnetic pulsation
event observed at Kirunn of the SHA array in the afternoon and College of the Alaska chain in
the morning is shown in Figure below.
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Ground Inductlon effect on the geomagnetic varlations around Syowa
S.Tsunonura ( Kak. Hag. Obs. ), N.Sato ( Natl. Inst. Polar Res. ),
K.XKato { Tokal Univ. ) and 0.Saka { Kyusyu Univ. )

Ground induction effect on the geomagnetic observation around Syows [s investigated
oh the basis of geomagnetic three second sampling records at Syowa, Skarvsness and HI00,
where unmanned fluxgate magnetometer observation systems were operated on October, 1988
by the 29th wintering party of JARE. CA coefficients obtained at these stations show
different signatures at Syowa from other stations for perlods shorter than 128 seconds,
while for longer perlods similar features showing coast line effect by Lutzow Holm Bukata
can be seen (Fig.!).

Consldering the distances of the stations from the coast line and comparing the
spectrun features among these stations, It is deduced that the horizontal component is

enhanced pore strongly INDUCT [ON ARRGH AT SYOH

at Syona and Skarvsness In Pst Peat 1t oF mRSE PeRT
s o oe
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The analysis of the polalization and major
axis of Pc-3,4,5 waves observed in GADC

Kiichirou Hayashi, Kanji Hayashi, Tatsundo Yamamoto
Geophysics Research Laboratory, Univ. of Tokyo

GADC was carried out from Dec. 1989 to Feb. 1990. The coverage of
the network of induction magnelomeler stations is about 12 hours
extent in local time and from 58 to 78 in MLAT. We use the f-t
spectrum of polarization, power and major axis to examine Lhe

structures of geomagnelLic pulsations with freqency between 0 and
100 mllz.
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Elgenmode Analysis of Coupled Hydromagnetic Osclillations in the [Inner
Magnetosphere (11)

S, FUJITA (Meteorological College, Kashiwa 277)

V. L. PATEL (Naval Research Laboratory, Washington, DC 20375)

We performed 3-dimenslional eigenmode analysis of the coupled
hydromagnetic osclillations 1in the inner magnetosphere with dipole
magnetic field. The two model magnetospheres are employed; one has a
trough 1In the radial distribution of VA (the plasmapause) and the
other does not have it, The numerical results has been presented In

this meeting so far. Essentjal results will be publlshed.

We summarlize important results from our numerlcal elgenmode
analyslis of the coupied hydromagnetic oscillations In the magneto-
sphere.

1) Discrete spectrum of the Alfven wave is generated by resonance
with the fast magnetosonlic wave. After Chen and Cowley (1989), the
coupled Alfven wave has iInfinite intensity (singular solution) even
when there is fleid-aligned inhomogeneity as well as the cross-fleld
direction Ilnhomogeneity. The present numerical results supports their
results as far as there iIs no flxed boundary at the end of the fleld
lines. Namely, 88# (the field-aligned magnetic field) of the coupled
hydromagnetic oscillatlon does not show resonant feature at the
equator where the Influence from the boundary Ils minimized.

2) ¥When there Is no couplling between the Alfven wave and the fast
magnetosonic wave, say, the azimuthal wave number is null, the
field-aligned distributions of both waves are different. The former
has wide-spread over the field line in comparison with the latter. On
the other hand, the both has similar shapes along the fleld line on
the special field line where the resonance occurs.

3) ¥hen even and odd modes are defined as the modes whose electric
field has node and bulk at the equator, respectively, the even (odd)
mode of the Alfven wave couples with the even (odd) mode of the fast
magnetosonic wave.

4) Radial dlstributlon of the electromagnetic fleld disturbance of
the fast magnetosonlc wave 1s apt to be confined In a trough of the
equatorial Alfven speed dlstribution (the plasmapause) Iin comparison
with the results in the case of no plasmapause.
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4 TRANS-EQUATORIAL IONOSPNRIC CURRENT SYSTEM
TRIGGERED BY HM WAVES

0.SAKA
DEPARTMENT QF PHYSICS. KYUSHU UNIVERSITY, FUKUOKA. 812, JAPAN

Magnetometer data with the amplitude and timing resolution of 6nT/LSB
and 0.1 sec has been obtained at Wuancayo: Peruv (0.8%, 335.6 in
geomagnetic coordinates) from Dec. 1985 to Dec. 1986, Previous
analyses of the orientation angle of the pulsations (Saka et al(1988))
suggested that the HM waves 1irigger the trans-equatorial ionospheric
currents along dawn and dusk terminator. The present data have been
subjected to a study of a seasonal variation of those current systems.
we found that the trans-eguatorial current consists of a northern and
southern parts with opposit flow direction. Each part would <close
horizontally in the sunlit hemisphere forming northern and southern
current cells. Middle of {he twvo cells was found to coincide with the
tatitude of the FoE peak.

EREIPORATOEBABRLAMNTIMUBLESISRBEREY. TERTRENE
DEILORIKXKEVHHBRLE-T. BREHLEHEAREEHEII LD
hofee COMBUMELBEWT. AHBBEZULLEOHBFRMORY 2
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Time Variations of Auroral Spectral Features
lliroshi Okamura',Masaki Ejiri®,Yoshino Takeo' 'Denki-Tsushin Univ, *NIPR

A new two dimensional auroral spectrometer that mesures both wavelength and spatial auroral
luminosity gives the different auroral spectroscopic features corresponding to typical auroral forms
.that is ,diffuse aurora ,stable arc ,active aurora ,and red aurora. These resulls suggest auroral
generation mechanisms closely related to the auroral particles. The data uwsed in this annlysis were
taken at Syowa Station by the 30th Japanese Antarctic Research Expedition in 1989. The detailed
characteristics of auroral spectorscopy and Lheir time evolutions relevant to the substorm
development will be discussed.
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Excitation Processes due to Low Energy Electrons
in the Low Latitude Aurorae on October 21, 1989
B.Saito, Y.Kiyama(Faculty of Science, Niigata Univ.) and
T. Takahasi(Faculty of General Education, Niigata Univ.)

- BEGHR (FBAHER)

From the spectral characteristics observed, we show that 01 6300A and 5577A emissions are
produced by the precipitating low energy electrons from 5 eV to 300 eV.
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Electron Density Profiles observed by

Station, Antarctica

rocket Experiments at Syowa

Takeo Hirasawa (National Institute of Polar Research)

To date, 35 sounding
ionosphere from Syowa Station
=79.4°), Antarctica,

rockets

were
(Geomagqg.

for the purpose of measuring the electron number
density profile at various stages of polar substorm.

launched
lat. = =-70.0°,

into the
Geomag.

lower
Long.

The apex height of

4 rockets of the S160JA type is about 90km, whereas that of 20 rockets

of the S210JA type is about 220km.

about 220km)

rockets)

Referring to Kp-index, K-index,

Eleven S310JA type (max.
were also launched mainly during the polar nights.
electron density profiles during the day

(12 rockets)

("),

altitude,
The
and night (23
hours obtained by the experiment are separately summarized.

magnetic variations and cosmic

noise absorptions ( CNA), the dependence of electron density profiles on
the magnetospheric disturbances are estimated statistically.
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Movement and Spatial Form of Auroral Absorption
in the Polar Cap during Substorms

M.Nishinol, Y.Tanakal, T.Ogutil, S.Kokubunz, A.Egeland, A.Brekke4
1: STE Labo.,Nagoya Univ. 2: G.R.L.Univ.Tokyo 3:Univ. Oslo 4:Univ.Tromso

Movement and spatlal form of 38 MHz cosmlc nolse absorptions observed
by a 2-dimensional multi-beam riometer in the polar cap (geomagnetic
latitude, 75°) are presented, based on four events associated with
substorms, referring to simultaneous observations by means of a wide-
beam riometer in the auroral region(67*). The auroral absorption images
produced by the 2-dimentional riometer are characterized in terms of the
magnetic local time. In the pre-midnight, the absorptions of arc-type
first appear at the south border in the fleld of view at the station
extending 1in longltude, and are Intensified in the south-west region 1in

the arc.  ,Successively, the intense absorptions extend poleward at a
relatively high speed(>! km/s). In the post-midnight, arc-type
absorptions first appear extending toward the zenith from the west, and
are wholly intensified. Then the intense arc moves poleward - with

relatively low speed(<l km/s), and finally expands equatorward across the
zenlth. From the comparison between onset times of the absorption events
in the auroral! region and the polar cap, It 1{is estimated that the
absorptlon events in the polar cap are not continuously propagated over
the long distance from the auroral region, but are poleward excursion

from a different absorption occurring in the poleside region of auroral
oval.
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Imaglng Riometer Observatlon (n lceland

-- Comparison of Auroral Form and CHA Imoge --
Hlsao Yomaglshl(NIFRY, Masanori Nishino, Nitsugl Sato, Masavoshl Kol Ima(STE Lab.
Nogoya Unlv,), Takash! Klkuchl(CRL Hiralso), Natsuo Sato(NIFR)

An Bx8 beam imaging riometer was installed at Tjornes(66,0°N,17.4°E,L=6.4) in
Iceland in July 1990, This system is very similar to IRIS system{Detrick and
Rosenherq, 1989) except for using a simplified wire dipole antenna array, and can
obtain BxBR picecel CNA image with temporal resolution of ds and spatial resorution
of 20km, This is the first 2-dimensional CHA imager installed in the auroral zone
where most intense absorption is often observed.

In the night time, CMA is mainly caused by auroral electrons in the energy range
of several tens of keV. On the other hand, auroral optical emission is most efficient-
ly excited by several keV electrons. Therefore, CHA image can be very similar to
auroral form in certain type of aurora in which precipitating electrons show hard
energy spectrum,

In this paper, we compare CHA images observed by the imaging riometer at Tjornes
with auroral form simultaneously observed by an all-sky TV camera. Figure 1 shows a
time series of auroral formi{nagative image) and CNA image observed on September 16,
1990 in the time interval of 02:19:09 to 02:37:49 UT(=MLT). CHNA image show strong
similarity to auroral form, although small scale structure such as multiple arcs
cannot be distinguished in the CNA image due to a limited spatial resolution. This
gimilarity of the both images guarantees the possibility of obtaining auroral image
under sunlit, or cloudy sky by the imaging riometer.

TJORNES  ICELAND SEP. 16, 1990
[o 4 ¥ [

b

" AURORA

—_—
100 km

2 3748 UT

Filg.l Time neries of aurora and CHA images observed by an all-sky TV camera and the imaging rio-
meter at Tiornes in lceland on September 15, 1950 in the time Interwal of D2:19:09 to 02:37:49 UT.
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CNA ITMAGE OF WESTWARD TRAVELING SURGE
OBSERVED WITH IMAGING RIOMETER IN I1CELAND

by

Takashi KIKUCHT' , Ilisao YAMAGISHI® , Natsuo Sato?® |
Masanori Nishino® , and Milsugu Salo®

' CRL/Niraiso Selar Terr. Res. Center
? National Inst., Polar Res.
* Solar Terrestrial Environment Res, Inst.

The imaging riometer in Tjornes, lceland is capable of taking auroral
absorplion images in an area of 200 x 200 km al the ionospheric height of 90 km.
This system has a phased array anlenna with 64 narrow beams. Details of the
system are presented by Yamagishi el al. in this meeting.

Auroral observations were made with the imaging riometer and auroral TV
camera during a period of December 13 - 26, 1990. An auroral substorm occurred
in the pre-midnight on December 24. This event was characterized by a westward
traveling surge which came into the field of view of the imaging riometer, and
was preceded by short-term (5 minutes) substorms.

Figure | shows the auroral TV image and overlayed CNA image of the westward
traveling surge which moved from the east (near midnight). It is observed that
strong absorption took place in the auroral surge, while less intense absorption
was associated with the discrete aurora extending in the east-west direction,
[t should be noted that the CNA associated with the auroral surge is less
intense than CNA associated with diffuse aurora appearing at the post-breakup
phase of the substorm. Figure 2 shows auroral image of the short-term substorm
preceding the major substerm (Figure 1), where x indicates an occurrence of
intense CNA. No significant CNA was associated with the east-west auroral arc
southward of the major arc, This event may have common features as of the
major substorm accompanying the westward traveling surge. It will also be
pointed out that CNA was enhanced in the auroral arc moving fast and increasing
its brightness.
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THE DEVELOPMENT OF AURORAL SURGES
BY WIDE-VIEW IMAGES
K. Rokuyama®, T.Hirasawa®, T.0no®, T.Yoshino'
"Univ.of Electro-Conaunications, 2NIPR

Wc combined all-sky images at every 30sec.step observed at Syowa and Asuka Stations
using ARSAD system. These Lransformed images by the system can produce wide-view of
about 1400kmx1100k= in which we can observe the whole surge with high-spatial
resolution. Using thesc auroral image data and the geomagnetic data, we analysed the
dynamics of auroral surges.
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G21-06 FORMATION OF THE ARM-STRUCTURE
OF THE WESTWARD TRAVELING SURGE

OTakashi Yamamoto!, K. MakitaZ and C.-I. Meng3
1: University of Tokyo 2: Takushoku University
3: Johns Hopkins University Applied Physics Laboratory

The westward traveling surge (WTS) sometimes extends filamentary auroras outward from the main
body of the surge. This structure is called the arm-structure. From the DMSP (Defense Meteorological
Satellite Program) aurora images, one can identify three principal directions of the outward extension of
filamentary auroras, i.c., the northwest, east and southeast directions for the surges in the northern
hemisphere (see Figure 1).

In the present paper, the formation of the arm-structure of a surge is numerically simulated in the
frame of the dipole model which was earlier presented by Yamamoto et al. [1991]. The simulation is
performed by using the two-dimensional electrostatic particle code, which is capable of studying plasma
dynamics in a plane perpendicular to the geomagnetic field B. The perpendicular motion is approximated by
the electric drift and magnetic drift (gradient-B and curvature drifis). In the dipole model, the deformation of
discrete arcs identifiable with the WTS is reproduced as a natural consequence of azimuthal plasma injection
into the large-scale inverted-V structure in the magnetosphere. The previous simulation by Yamamoto et al.
[1991] has demonstrated only the formation of the simple kink structure of a surge without arms. The
present simulations show that the arm-structure of a surge is also formed by the azimuthal plasma injection.
This is attained by assuming randomness and spread in the initial distribution of injected protons and slower
magnetic drifts of the injected particles than in the previous simulations. A remarkable similarity between the
numerically produced arm-structure of a surge and the observed ones supports the dipole model that the
westward traveling surge is driven by local westward injection of a hot plasma along the outer boundary of
the closed region.

(a) ARM-STRUCTURE OF AURORA SURGE (b) SIMULATED ARM-STRUCTURE

reas arm

bifurcation

front
arms

b B jet-aligned
' arms

aurora-fading
zone

Figure 1. Arm-structure of an auroral surge; (a) from the DMSP photograph and
(b) from the particle simulation.
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REFLECTION EFFECT OF ALFVER WAVE BY THE POLAR |CHOSPHERE
'H. Ishll, *M, Suglura, 'T. lyemori, *H. C. Haynard, ‘J. A. Slavin

'Faculity of Sclence, Kyoto University, Kyoto 608, Japan
?Institute of Research and Development, Tokal University, Tokyo 151, Japan
YAlr Force Geophyslcs Laboratory, Hanscon Alr Force Base, HA 01731, U.S.A.
4Goddard Space Fiight Center, Greenbeft, MD 20771, U.S.A.

In a serles of presentations we have shown that the magnetic and electric field perturbations observed by Dynazlcs
Explorer(DE) -2 In the sunlit hemlsphere are well correlated and that the degree of correlation depends on the frequency
of the waves. For varlations of small scales, the ratios between the cbserved (Bast-West) magnetic and (Rorth-South)
electric fleld perturbatjons are found to be In agreement with the expected values of the Alfven wave velocity.
Therefore It 13 concluded that these perturbations are small scale Alfven waves. In thls interpretation the reflection
of the waves from the fonosphere must be taken Into account. Then the reflected wave from the lonosphere may produce &
phase difference between the magnetic and electric fleld perturbations at the satellite altltude. We analyze the phase
differences between the observed eagnetic and electrlc fleld perturbatlons using a cross correlation eethed. In most
ceses analyzed thus far, little phase differences are found for all wave scales. Based on a simple model, it Is
difficult to explaln the correlation dependence on the wave frequency by the reflection of Alfven wave.
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Gloabl Multi-Point Observation: Ground-AKEBONO Campaign
K.Hayashi  S.Kokubun * .T.Yamamoto " N.Yoshida »’ K.Yumoto ® ,M.Nishitanl ® K.Shiokawa® ,Y.Tanaka ® ,T.Oguit®
K.Maklta® ,T.Watanabe ¥ ,R.E.Horita ® ,D.McEwen® ,A.Brekke ” ,A.Egeland ® H.Fukunishi ©® ,T.Mukai *®
1)U.Tokye,2)Negoya U,3)Takushoku U, 4)UBC,5)U.Vic..6)U.Sask.,7)U.Tromso,8)U.Ols0, 93U, Tohoku, | 0)ISAS

Global Auroral Dynamics Campaign, 1989-90 winter, was held as global multi-station
network to observe magnetospheric dynamics with auroral TV cameras at 11 sites, flux-
gate magnetometers at 12 sites and induction magnetometers at 25
sites and was planed in consideration of conjunction study with AKEBONO satellite
measurements. The apogee of the satellite was located high in latitude in the northern
hemisphere during the period. Eight of key stations where both TV camera and magne-
tometers were operated were spaced with longitudinal spans of well dense in North
America compared with the orbital period of AKEBONO, 3.5 hours. Three other key
stations were set up in Greenland, Spizbergen and northern Norway. The orbital foot
prints of the satellite on the ionosphere were roughly an arc crossing auroral zone
from afternoon to early morning with the apogee around midnight. We could have three
lucky stations, Skibotn(Norway), Kuujjuarapik(East Canada) and Fort Nelson(West
Canada) where daily encounter of the satellite traces about midnight took place within
100 km radius range during more than one month. 30 cases of ground auroral data during
clear-sky night under such passes were recorded in all-sky TV tapes. In the low lati-
tude side of the last two stations the foot print traced orbits also nearby another
magnetometer station. In the dayside part of orbits which is low in altitude there
were another set of ground-satellite correspondence.

Ground fluxgate magnetometers recorded with sensitivity of 125 pT and with a rate
of one sample par each second. Induction magnetometers provided analog record of the
frequency range below 5 Hz and with an amplitude range between 1 nT and 5pT at 1Hz.
Fluxgate and search-coil magnetometers on board AKEBONO sampled data 16 and 160 times
every second, respectively. Canadian magnetometer network, CANOPUS, provided 5 second
sample data of 25 pT resolution continuously from 12 sites with a satellite link
system,

Correspondences between magnetometer data from ground networks and AKEBONO in the
magnetosphere are examined when magnetic field-lines conjugacy is expected. Short
period phenomena will be focused first, presumably being temporal change even on the
orbiting vehicle. Several types of auroral forms will be compared with particle meas-
urements on board of AKEBONO near midnight and apogee.
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Features of Storm-Time UV-Auroras Observed by AKEBONO Satellite

* Kaneda, E.*, T.Yapamnotos#, K.Hayashi*, A.Kadokura+, R.Fujii+. N.Ejiri+,

K. Makita®, and T. Ogutid: == GRL, Univ. of Tokyo, + Nat. Inst. of Polar Res.,

8 Facl.of Eng., Takusyoku Univ., & STE Lab., Nagoya Univ.,

UV-aurora fmager on 'AKEBONQ' satellite has been favored with observing op-

portunities for storo-time aurora displays during 1989-30 period.

It has been

able to take global aurora images on every continuous orbit revolutions covering

the full course of earth storn

vith sone of these events.

In this presentation

features of storm-time auroras are mainly discussed about the oval size and de-

veloping modes of substora.
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Relationships between precipitation of energetic particles and auroral
particles at different phase of substorms

Rumi Nakamura (NIPR),
GADC group

Dynamical change in the discrete auroral distribution during substorms
indicates that precipitation pattern of electrons with energy about a few keV
significantly changes both spatially and temporally. This is expected also for
energetic particles (> a few tens of keV) since observational evidence for
acceleration of particles in a broad energy range have been obtained in the
magnetosphere. These energetic particles, whose energy is an order larger than
the parallel potential energy, could be used as an indicator of the
magnetospheric structure.

In general, electron precipitation region can be divided to BPS
corresponding to discrete auroral region and CPS corresponding to diffuse
auroral region. Accordingly, the energetic electron precipitation show two peaks
in the latitudinal profile; one at the central latitude of BPS and the other at that
of CPS. On the other hand, there are also two regions where strong precipitation
of energetic proton is observed; one at the poleward region of the expansion
aurora and the other at the region between CPS and low latitude BPS. The
former precipitation (we call it here "high latitude ion precipitation”) is
characterized by energy dispersion. In the previous study, we found that during
expansion phase, energetic particle precipitations have significant longitudinal
dependence relative to the location where an auroral expansion takes place.

In this study we infer temporal change of the precipitation pattern of
energetic particles by examining the data for different phases of substorms. The
data used in this study are precipitation flux of electrons and ions with energy in
a range from 0.03 keV to 30keV and auroral images obtained from DMSP
satellites together with ground all-sky TV and ground magnetogram data. We
select DMSP events when the satellite passed close to one of the ground
geomagnetic observatories. Ground magnetograms provide us with phase of the
substorm at the time of the DMSP observation. Further, from local magnetogram
near the satellite orbit, we infer relative longitude of the DMSP path to the onset
region. We show that the high latitude ion precipitation is rarely observed before
expansion onset even close to the onset region. We discuss change in magnetotail
structure, including its longitudinal structure, deduced from the precipitating
particles for different phase of substorms.
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K.Shiokava, K. Yuzoto

Solar-Terrestrial Environment Laboratory, Nagoya Unlv.

Ve have analyzed particle data obtained from the DMSP-F6 and -F7 satellites to study the global

dynamiscs of auroral particles associated with substores.
tospheric substoras was defined using Pi2 onsets observed at lov latitudes on the ground.

The substors tiee for 9 isolated magne-
Based on

these data, ve vill discuss the characteristics of particle drift in the pagnetosphere and field-

aligned electron acceleration processes.
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The average energies are estimated from DMSP particle data and
(Sce the siaylation results of Fig.14 In Ejirl et al., 1980.)
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A UNIFIED VIEW ON CONVECTION AND
G32'0 1 FIELD-ALIGNED CURRENT PATTERNS IN THE POLAR CAP
Y. Kamide
Kyolo Sangyo University, Kyoto 603
0. A. Troshichev
Instiwie of Space and Asironautical Scicnce, Sagamihara 229 and
Arctic and Antarctic Rescarch Institute, Leningrad, U.S.S.R.

The area that we nommally refer o as the polar cap is cennecied with the most distant and outer boundary regions of the magne-
losphese. Electrodynamic processes occurring in the polar cap including the dayside cusp region are pethaps directly influcnced by
the magnilude and orientation of the interplanetary magnetic ficld (IMF) as well as by solar wind conditions. In panticular, ficld-
aligned currents and plasma convection play a central role in magnetosphere-ionosphere coupling. In fact, a considerable number of
different types of observations of clectric and magnelic ficlds and curreats at this highest latitude region of the ionosphere have been
carvied out during the last two decades, revealing the essential character on the large-scale patiems of plasma convection and the ex-
tent to which the polar cap and the magnetosphere/ithe solar wind are coupled. This region has also attracted considesable theoretical
interest because the ficld-aligned cumrents and convection there relate in a unique way 10 a variely of unique and exciting phenomena,
such as the polar cap auroras (the 8 auroras) and the so-called four-cell convection pattem.

Most of the past studies, however, tend 1o discuss the morphology of electrodynamic processes in the polar region with no cf-
fons in trying 1o combine the effects of the IMF By and 8, components. As a resull, same studics have dealt with the entire polar
cop region, some others arc for dayside polar cap; and still others ase concemed primarily with the cusp segion. The main purpose
of the present presentotion is Lo altempt 1o show that it is possible o order the observed polar cap currents and their associated con-
vection patierns in o way that is consistent with recent salellite observations. In particular, it is demonstrated that various current
sysiems in this region can be accounted for in 1emms of a simple picture in which the size of the ficld-aligned current region changes
and the current region moves in different directions, depending upon different orientations of the IME, The empirical model of the
field-aligned currents can be exiended to the associated convection patiems for all IMF conditions. Some particulur features of con-
vection paliems can also be predicted.

Ground-based and spacecraft observations during the last iwo decades of icnospheric electric fields and currents, ficld-aligned cur-
rents, and global suroral forms in the polar cap are combined 1o propose a unificd empirical model. In this new view, plasma con-
vection paitems and the corresponding electrodynamics in the polar cap can consisienily be ordered by the orientation of the inler-
planetary magnetic field (IMF). The different pattems depend on where the main interaction between the terrestrial and interplane-
tary ficlds occurs, on the moming or evening side of the central polar cap, or on the dayside portion of the ‘closed’ cusp region, or
on the nighiside portion of the ‘open’ cusp region. One of the essences of the new modcl is that it is possible to account for the
existence of various convection patlerns and associated complicated ficld-aligned curvents, from the four-cell pauem (during periods
of narthward IMF), the three-cell patiern (during large By periods), to the conventional iwo-cell pattern even with a deformation of
flow called the throat near the dayside cusp (during southward IMF).

In summing up the body of observations describing the characieristics of ficld-aligned currents and the associated convection
pattens, it is important to realize that the IMF vector never changes suddenly from one B, state to the other 8, slate, or from one
By state to the other By state. When 8, values become very small, By becomes the dominani component, taking over the IME,
Also, if ane mechanism, such as the merging of the IMF and the magnetaspheric magnetic ficld, is important for southward IMF
conditions, it must be effective also to By conditiens. Since the magnetosphere has a unique and quite complicated configuration
in the polar cap and cusp region, the location where the merging occurs most efficiently can change for different IMF orientations.
Accosdingly, the size of the merging region can vary from time to ime. Because of different plasma chasaclesistics, the time scale
for the particular magnetospheric region to respond to the IMF condition through the merging processes may also change, depend-
ing on IMF conditions,

One of the key elements of our unified view is that the so-called Svalgaard-Mansurov currents, the various types of the cusp
currents, and the NBZ currents may represcnt different fuces of the same current system. [t is not 1o difficult to find that most of
the characteristics are common in the theee types of cusents, including their IMF By dependence and scasonal changes, The relative
importance of these in the “visible’ effects in magnetic disturbances or convection depends on the osientation of the IMF,
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Dayside magnelospleric substorins
o’]‘.lijium and M.Watanabe

Faculty of Scieuce, The Univ. of Tokyo

By using the simultancous measurements of the magnelic ficld and precipitating ions
and electrons (within 30 ¢V to 30 keV) acquired with the DMSP-F7 satellite at an altitude
of about 840 km in the prenoon magnetic local time sector, we have investigaled the

following questions during substorms:

o Much of the traditional Region 1 FAC (field aligned current) system is collocated
with the most intense luxes of the maguetosheath-like low energy plasma that have
traditionally defined polar cusp and cleft with ions exhibiting the tailward- convecting
signature during substorms.

» Dayside Region 1 system is thought to be located with the interface between the
outermost plasma sheet convection boundary and a plasma mantle-like boundary, lo-
cated inside the magnetopause, and associated with charged particles from the dayside
magnetospheric boundary layer,

« Traditional Region 2 FAC system coincides with the region of high-cucrgy electron
population which are usually used to identily the plasma sheet doniain,

o Traditional Cusp FAC system is almost entirely poleward of the most intense fluxes

of the plasma mantle.
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STRUCTURES OF FIELD-ALIGNED CURRENTS IN THE DIFFUSE AURORA REGION

I. Fukunishi (Upper Atmo. Space Res. Lab., Tohoku University)
T. Mukai (Institute of Space and Astronautical Science)

Magnetic field and charged particle data obtained from the Akebono satellite located in the
diffuse aurora region from the midnight to morning sector have clearly demonstrated that
localized, inverted V-like electron precipitation events with peak energy of 0.1 - 1 keV oceur
superposed on continuous precipitation of 1 - 10 keV electrons. These localized electron
precipitation events show one-to-one correspondence with localized upward field-aligned
currents. It is further found that the peak energies of localized electron precipitation
events decrease toward low lalitudes. These results suggest that convection electric field
and inhomogeneous cold plasma density distribution in the CPS region cause localized upward
field-aligned currents and field-aligned acceleration of electrons.
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ELECTRON FLUX OBSERVATIONS IN A PULSATING AURORA

W.MIYAKE, E.SAGAWA, T.MUKAIl, S.MACHIDA, and M.HIRAHARA
( C R L ) ( 1§ A S )

$-520-14 sounding rocket was launched at Andoya Rocket Range into a
pulsaling aurora. A guadri-spherical electrostatic analyzer and a magnetic

anal{zer were fablicated and boarded to study the source and mechanisms for
electron precipitation producing pulsating auroras. The electrostatic analyzer

aims to obtain the pitch angle distributions and the energy spectrum of
electrons in a energy range of 0.03 - 30 keV. The magnetic analyzer is used for
the high-time resolution analysis of precipitating electrons at 4-fixed energies
(1.2, 4, 10, and 25 keV). In this presentation we give a summary of the
instrumantaion and preliminary results of electron observations.
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Ion Distributions and Flows In and Near the Plasma Sheet Boundary Layer
M. Nakamura, G. Paschmann, W. Baumjohann, and N. Sckopke

Max-Planck-Institut fuer extraterrestrische Physik
Federal Republic of Germany

We have studied three-dimensional ion distribution functions
obtained with high time resolution (every 8 seconds) in and near the
plasma sheet boundary layer with the plasma instrument on AMPTE IRM
spacecraft during all phases of magnetic activity. Regardless of
activity, the high-speed components of the distribution reduce their
speed, increase their angular extent, and eventually become virtually
isotropic, when the spacecraft moves from the boundary layer towards
the central plasma sheet. The high-speed components, often deviate from
simple crescent-shaped distributions and an exhibit signified structure.
During disturbed times, substantial flows perpendicular to the magnetic
field were observed. In several of the reported cases, an extra cold
ion component of comparable density was observed whose bulk velocity
perpendicular to the magnetic field sometimes differed dramatically
from that of the high-speed components (figure 1). It is speculated
that these differences might be a signature of gyro-phase bunching.
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Figure 1 Ion phase-space distributions. The three-dimensional
distributions are represented in terms of cuts along three mutually
orthogonal planes (in GSM coordinates), (Vx , Vy) on the left,

(Vz, Vy) at center, and (Vx, Vy) on the right. Zero velocity is at the
center, the circle marks the velocity corresponding to the maximum
enerqy displayed, in this case 40 keV/e. The velocity scale is
illustrated by the vertical bars on the right. The lines labelled v,
B, and E refer to the projections of unit vectors along the bulk
velocity, magnetic field, and electric field (= v x H).
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Superposed Epoch Analysis of the Substorm Plasma Sheet

W. Baumjohann and G. Paschmann
Max-Planck-Institut fur Extraterrestrische Physik, Garching
T. Nagai
Meteorological Research Institute, Tsukuba
H. Luhr
Institut fur Geophysik und Meteorologie, Technische Universitat

More than 43,000 plasma and magnetic field measurements with
the AMPTE/IRM satellite in the magnetotail are used for a
superposed epoch analysis of the conditions in the near-Earth
plasma sheet around 39 major substorm onsets. In the central
plasma sheet, the magnetic field elevation, the ion bulk speed, and
the ion temperature all show marked rise during the substorm
expansion phase. Somewhat less pronounced increases of all three
parameters are found in the plasma sheet boundary layer. But
here the substorm effecls are typically seen during the recovery
phase. In the near-Earth neutral line model, the latter finding
would indicate that the recovery phase begins when reconnection
has proceed to plasma sheet boundary layer field lines. Since the
temporal evolution of ion temperature and ion density are
anticorrelated especially in the central plasma sheet, we argue
that the strong plasma sheet heating during substorms occur in a
nonadiabatic fashion.

SUPERPOSED EPOCH ANALYSIS
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current disruption with a time resolution on the order of seconds.

EXPLOSIVE GROWTH PHASE:
THE DEVELOPMENT OF TAIL CURRENT PRIOR TO THE CURRENT DISRUPTION

S. Ohtanil.2, K. Takahashi?, 1.. J. Zancui2, T. A. Polemra2, R. W. McEntirc?, and T. lijima!

1: Geophysics Research Laboratory, Univessity of Tokyo, Tokyo 113, Japan
2: The Johns Hopkins University Applied Physics Labuozatory, $aurel, MD 20723

We examine initial signatures of magnetic field and energetic ion fluxes associated with the tail

It is found that there is a distinctive

interval (explosive growth phase) just prior to the current disruption; the duration of this phase is

typically 1 min, much shorter than the so-called growth phase.

During this interval the tail current

intensity is enhanced explosively, accompanied by the encrgization of the plasma sheet plasma. We
suggest that a feedback mechanism is responsible for this enhancement.

more dipolar one.

Figure shows three 1ail reconfiguration events observed with AMPTE/CCE; the upper panels are 30-
min plots of the magnetometer data, and the lower panels show the commencement of the tail
reconfiguration by expanding several minutes centered at the initial sharp recovery of the north-south
component (11). El and VI (V: radial compotient) tended to increase and decrease, respectively, during
the events (sce the upper panels), indicating that the tail field changed from a stressed configuration to a
It should be noted that the H component was depressed just prior to the initial sharp
recovery. The start of the H increase is marked by the vertical lines in the high-resolution plots. As can
be found casily, IVI decreased during the period of the H depression, and the commencement of the H
increase coincided with that of the increase in VL. The 11 and V] signatures are correlated strikingly well
on the order of a second. The anisotropy of jon fluxes (not shown) indicates that the energetic panicle
population increased on the tailward side of the spacecraft during the interval of the H depression,
suggesting that the tail current intensity changed tailward/poleward of the spacecraft. tHence the phase
relationship between 11 and 1V can be understood in tenns of the explosive enhancement and the
following sudden discuption of the tail current.
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Boundary Reglion ol the Plasma Sheet In Lhe Dawn Scctor
A. Nishida, T. Mukai, and H. Hayakawa (ISAS)

According to low-allitude observations of EXOS-D, Lhe convection
reversal in the dawn sector often does nol coincide with Lhe
plasma-shcet boundary and occurs about. 100 km poleward of the
latler. Sometimes plasma-sheet—1ike fons are observed oulside
the sharp boundary of Lhc plasma-sheet. clcelrons in the region
of sunward convectlLion. We discuss Lhe origin of Lhis structurc.
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Electric field in the Earth’s polar region under the same [IMF conditions

T. Nakagawa, K.-I. Tsuruda, T. Mukai, A. Nishida, A. Matsuoka, H. Hayakawa, R.Lepping
(NASA/GSFC)

The electric field data obtained by EXOS-D satellite during diflerent peiod on various
orbits but under the same interplanetary magnetic ficld (IMF) conditions are examined in
order to investigate whether the IMF is always the most important controller of the Earth’s
magnetosphere. For the purpose of this analysis, EXOS-D data obtained during the period
from October 2, 1989 to April 2, 1991 are sorted according to three components of the IMF

(ISAS)

observed by IMP-J at about 3040 RE from the Earth.
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Convection E 1
t he Nightside
K.Tsuruda(ISAS),
T.Yamanoto(Tokyo Univ.),

Convection electric fleld observed

nightside auroral oval is discussed.

E.Kaneda(Tokyo Univ.),
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ectr ilec Fileld d near
Oval

H.Bayakawa([SAS),

and AKEBONE EFD/ATY teanm

the EX0S5-D the
The convection infered from the

on satellite near

electric Tield often flows from high latitude to low latitude across the

field
In this paper,

oval suggesting that line

plasma sheet.

merging
ve will discuss

is taking place in the tail

the merging processes in

the tail plasma sheet by analysing convection speed relative to the oval

position.
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IMF By-dependent Field-Aligned Currents
Near the Nightside Auroral Oval

Satoshi Taguchi

Department of Geophysics, Faculty of Science, Kyoto University

We examined the IMF By-dependent ficld-aligned currents near the nightside auwroral
oval using Magsat magnetic field data obtained over the southern hemisphere. A By-
dependence is identified in the magnetic structures which consist of the perturbations
toward nightside at lower latitudes and those toward dayside at higher latitudes within
the narrow latitndinal range. These magnetic perturbations appear in the postmidnight
{premidnight) region when By is positive (negative). This By-dependence comes from a
By dependent intensification of the region 1 current and occurrence of the two field-aligned

currents poleward of it.
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Fig.1. (a) Polar plot of horizontal magnetic
field vectors over the southern hemisphere
for IMF By>0 and Bz>0, and (b) for IMF
By<0 and Bz>0.
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Energy transport through the plasmasphere and polar lonosphere
In the large magnetic storm on Oct. 20, 1989

°H. Oya, A. Morloka and M. Ilzima
Geophys. Institute, Tohoku Unlv., Sendal 980, Japan

In the tlme of large magnetic storm on Oct. 20, 1989, the falrly
wlde data coverage was obtained by Akebono ( EX0S-D ) satelllite to study
the energy transport processes from the magnetosphere to the lonosphere
through low latltude plasmasphere and polar reglion lonosphere, The
energy transport processes are sensltively observed by PWS onboard the
satelllte ( see Flg.1 for an example ).

{) The broad band electrostatie plasma waves can be observed In the
latltude range 50° ~ 53" corresponding to the low latltude
aurora.

ii) Plasmasphere structure shows highly irregular nature.
111) Plasmapause feature becomes gradual and hard to recognize
as sharp edge but dominated by very gradual varlation.
iv) (n'l/2}fc emissions can be observed suggesting the free
energy input from outside.

v) Large enhancement equatorial turbulence takes place; the
enhancement of ET suggests the large Iinput of free energy
through equatorial reglion as well.

These results suggest that the energy ls transported in the form
of 1) energetlc partlicle Injectlon, and 11) heating of plasma
through wave partlele Interactlon processes.

The Input of energy becomes origln of the Irregular distrlibutlion
of the plasmasphere. Plasmapause structure becomes very gradual
suggesting that the plasmapause Is largely controlled by the pressure
of the plasmasphere rather than the convection motion In the
plasma sheet.

EX0S-D PWS DATE : 89.10.20
5000 255
N
-
_ 1000
1
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=
a
% 100
[V
20 0
uT 16:12:586 16:21:20 16:29:52 16:38:24 16:46:58
MLT 9.2 9.4 9.6 8.8 10.0
MLAT 35.0 27.0 19.6 12.7 6.1
ALT 7760.7 8573.0 9216.3 9693.0 10005, 4
Fig. 1 Example of PWS dynamic spectrum observed on Oct. 20,

16:12:56 to 16:46:56.
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Direct detection of geomagnetic effect of solar wind dynamic pressure
1 1 2
T. Araki, N. Funato and T. Iguchi

beptartment of Gegphysics, Faculty of Science, Kyoto University
Mitsubishi Electric Company

An attempt was made to find out directly effects of the dynamic pressure
(Pd) of the solar wind in the geomagnetic field observed on the ground.
The preocedure was based upon the following assumptions.,

(1) variations of the geomagnetic H-component observed in low latitudes
are caused by 3 main source electric currents; the ionospheric
current, ring current and magnetopause current(due to Pd).

(2) The geomagnetic effect of the ionospheric current vanishes or is
minimized at night during geomagnetically quiet time because of low
electrical conductivity of the ionosphere.

(3) The ring current produces a negative variation in the H-component.

In Figure 1 hourly values of the H-component at Kanoya for 9 months (Jan.
-Sep.) are plotted versus Pd**0.5. The upper envelope of the data points
in this Figure seems to increase linearly with increasing Pd**0.5. Our
interpretation is that this upper envelope correponds to zero level of
the ionospheric current and the ring current and therefore shows the
relationship between the dynamic pressure in the solarwind and the
geomagnetic variation on the ground. Figure 2 is a similar plot for the
Dst index for 3 years. The result is consistent with Figure 1, Figure 2
also shows clearly that Dst does not well develop when Pd is small.

These considerations will be important also in determination of the base
value of the geomagnetic field.

KNY 1979 22-02LT o JAN - DEC 1979 - 1981
1
33100 i ; : ' ' .ts " ai7sa’ ! ! !
.1 2. 514528
.1 0. 215841
saf- -
33000} . 4w n
l...
_ B s N . z
= . -
£ L o - -50 -
T ) &
32s00f S, ]
VO L L, . -100 -
: -150 e, -]
3 . . 1-2. 0)E0gD -7t v
i i I 1 L . (=5, =214508
azn00s 1 2 ] 4 5 & .t .=-5)1\848 . 8
-200 1- LI IR { e 1 1
10P172 (dynescm?) 172 o 1 2 3 4 s 6

10° P Wdyaedes'™
Fig. 1 Fig. 2



G32-14  shp&Esig A HALLDELENS
HRE NS ERERBIRENR

{1 1=

INTERHEMISPHERIC FIELO-ALIGNED CURRENTS AT LOW LATITUDES IN THE DAYSIDE
MAGNETOSPHERE INFERRED FROM SEASONAL VARIATION OF GEOMAGNETIC Sa-FIELD

Naoshi FUKUSHIMA

This memorandum proposes a method of analysis of the ground geomagnetic
variations that will enable us to infer (by no means to obtain) the field-
aligned currents flowing at low latitudes on the sunlit side from the winter
to the summer hemisphere. The data used in this analysis are those at four
magnetic observatories {(Memambetsu, Kakioka., Kanova and Chichijima) in Japan.
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{MF-By dependent varliations {n the geomagnetic fleid
In middle and low latitude reglons

Masahlke Takeda
Data Analysls Center for Geomagnelism ann Space Hagnetlsn,
Facuity of Sclence, Ryoto University

Effects of IMF-By component on the variations of the geomagnetic horlzontal component in niddle

and low latitudes in quiet periods are examined. Analised data are geomagnetic H-components at

27 observatories In the period from 1974 to 1982, and we used the data in the days in which maxi
num Kp index §s less than 3-. |t was found that there are two types in the fields caused by the
variation of IHF-By. The one was positive (negative) in the morning and negative (positive) in

the afternoon in the northern herisphere when By > 0 (¢ 0), and anti-symmetric with the equator.
The other is positive (negative) {n the daytioe when By > 0 (< 0). Thils field is symmetric with

the equator, but the sense Is different for longitudinal zones. That is, ft is positive in the

East-Asian zone, but negative in the American and Euro-African regions., The first seems to be

the variation caused by the low latltude side fieid aiigned currente dependent on the IHF-By,

but the other may be caused variation of the {onospheric currents,
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49°N, left) and Algentine Island (64°S, rlight) Afibag (10°H, middle) and Trivandrum (-1°S,
in 1980. bottom) in 1980.
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Polarization of the Magnetospheric Magnetic Ficld at Sudden Impulse

Hideaki Kawano, Tatsundo Yamamoto and Susumu Kokubun
Geophysics Research Laboratory, Univ. of Tokyo, Tokyo 113, Japan

Sudden Impulse (SI) is the compression or expansion of the magnetosphere caused by the
discontinuity in the solar wind. The magnitude of the magnetic field increases (decreases) rapidly
as a result of the compression (expansion) of the magnetosphere. Morcover, the perturbation ficld
of SI not simply increases(decreases) in the direction of the initial unperturbed magnetic field but
shows systemaltic rotation. The rotation of the SI signal in the magnetosphere has not been
surveyed fully and the sense of rotation has not been made clear. Thus we have examined the
rotation of SI in the magnetotail lobe by using IMP-H, I, J magnetometer data as an initial step.
The results of the examination are as follows.

« The magnetic field before the compression (expansion) and the field afier that are roughly

parallel.

* The perturbation field of Sls in the tail lobe mainly rotates in the plane which includes
the initial unperturbed magnetic field.

+ Rotation in the plane perpendicular to the initial field is not clear.

+ The plane in which the Sl field rotates includes the taif lobe axis, indicating the axially
symmetric compression (expansion).

* The sense of polarization is consistent with the expected sense when we assume that
the increase (decrease) in the lateral pressure of the solar wind causes the magnetic ficld
perturbation.

These properties suggest that the observed perturbation is mainly caused by the arrival of the solar
wind discontinuity at the tail surface closest to the observing site.

Moreover in the course of the study, we have found the events in which the magnitude of the
magnetic field makes two-step increase. The two-step events have the following features.

+ The magnitude increases gradually in the first step, and then sharply increases

in the second step.

+ The sense of the polarization in the first step is opposite to that in the second step. The sense
of polarization in the second step is the same as that of the other SI events with one-step
increase.

+ The two-step events are not observed in the range XGgsm > -15RE,

+ The duration of the first step tends to increase with increasing distance from the earth.

It is suggested from these features that the first step is caused by the compressional wave which is
generated at the dayside magnetopause due to the solar wind discontinuity and travels downtail
inside the magnetosphere. The properties of the SI magnetic field are further investigated from the
point of rise time and amplitude. In addition, the region of survey of the polarization is extended
toward the near-earth magnetosphere and distant magnetotail.
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PRELIMINARY RESULTS OF ELF-HF PLASMA WAVES AND ELECTRON DENSITY
MEASUREMENT IN PULSATING AURORAS BY §-520-14 ROCKET
LAUNCHED FROM ANDOYA, NORWAY

1. Miyaoka, A. Morioka,
*1 NIPR, *2 Tohoku Univ.

H. Oya,
*3 Toyama Prefcc. Univ. *4 ISAS

T. Okada, K. Tsuruda

To invastigate wave-particle intoractions in pulsating auroras, we carried
out plasma wave measurements in the wide frequency range(from ELF to HF) and
electron density measurement with S-520-14 socunding rocket launched from Andoya,

Horway in February 1991.
obtajned by three instruments,
aurora observed from ground.
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The relationship between polar cap AE index
and interplanetary magnetic fleld

Sarioko Saroso ( Departinent of Geophysics, Faculty of Science, Kyoto University)
M. Sugiura ( Institute of Research and Developmment, Tokai University)

T. lyemori { Data Analysis Center for Geotnagnetismn , Kyoto University)

T. Acaki { Department of Geophysica, Faculty of Science, Kyoto University)

T. Kamei ( Data Analysis Center for Geomagnetism, Kyoto University)

We have examined the relationship between magnetic variations in the southern polar cap
and the IMF By and Bz components. The polar cap AE index has been derived by using
presently available data froin Scott Base, Dumon Durville, Vostok and Mirny, in the samme
way as the AE index is derived. The statistical analysis shows that the highest correlation
coclficients between the polar cap AE, AU, AL indices and the AE index for northward
and southward IMF are obtained in the winter season. Figure 1 shows the correlation
between the polar cap AU index and the AE index for southward IMF during winter 1980.
We believe that the main source of the polar cap AE index during winter probably is field-
aligned currents because the polar cap is in darkness and the ionospheric conductivity is
very low. The relationship between the IMF By component and the polar cap AU index
seems to be quadratic during smnmer as shown in figure 2; the convection pattern at this
time is shown in figure 3. The resull indicates that both signs of By enhance the value of
the polar cap AU index due to an enhancement of the By dependent currents in the polar

cap. From these results we plan to estimate the signs of IMF By and Bz froin the polar
cap AE iudex.
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DATA HANDLING SYSTEM FOR GEOTAIL SATELLITE

Takahiro Obara ( ISAS )
GEOTAIL data handling WG

The GEOTAIL satellite is remote-controlled from Sagamihara

Satellite Operation Center ( SSOC ) at ISAS. The telemetry rate
of GEOTAIL is so high ( 65 kbps / 16 kbps ) that the volume of
the data is expected to be 150 GB/year. Other data such as

orbit and attitude data also require additional volumes.

We have to address these important issues.

(1) How shall we keep such large amount of data online access ?
(2) What kind of equipments are suitable for analyzing data ?
(3) How do we exchange data with other researchers ?

We have surveyed various possibilities and candidates. In
conclusion we have established a dedicated local area network
called GEOTAIL LAN in 1ISAS, to which the huge data bases are
attached and engineering work stations are also connected. For
the communication with researchers , we have joined to Space
Physics Analysis Network ( SPAN ) which is supervised by NASA and
also Solar Terrestrial Energy Program ( STEP ) network.

In this paper, we will report on the data base, local area
network, work stations, and wide area networks.
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INDUCED MAGNETIC OFFSET FIELD AND SENSOR FLAME ATTITUDE
OBTAINED FROM AKEBONO MAGNETOMETER DATA(CN)
Y.Ishikawa, F.Tohyama, T.Takahashi(Tokai Univ), E.Hirokawa(ISAS), H.Fukunishi(Tohoku Univ)

The triaxial sensor of high sensitive fluxgate magnetometer (NGF) on board the AKEBONO
satellite is mounted on a 5-m extension mast. From magnetometer data, the changes of sensor
axes orientation were observed. Small changes of the satellite attitude were also obtained
from a 2-dimensional solar aspect sensor(TSAS) which is mounted on the satellite itself,

We present a characteristics of osillation for the mast and discuss a method for improvement

of accurate analysis.
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Magnetotail plasma sheet substorm manifested by
field-aligned currents and plasma precipitation at low altitudes

M Watanabe and T.lijjima, Faculty of Science, the Univ. of Tokyo

We have investigated the substorm-associated characteristics of the FACs (ficld-
aligned currents) and the precipitating ions and electrons (within the 30eV to 30 keV
energy range) at an altitude of about 840 km in the premidnight MLT (magnetic local
time) sector, by using the magnetic field and the plasma measurements acquired with the
DMSP F7 satellite. Principal characteristics determined here include the following: (1)
The plasma precipitation characteristics during substorms conform to three distinctive
parts that are denoted here as "C", "B", and "A" [rom the lowest latitude, respectively,
for both the jons and electrons; (2) The part C of the electron precipitation is character-
ized by an arch-shaped structure in E-t diagram with its high-latitude limit being bounded
by a sharp, dispersionless spectrum, suggestive of the outer boundary of the earthward
injecting electron plasma. The part C of the ion precipitation is characterized by a double-
energy composite structure that comprises the high-energy and the low-energy component.
This low-energy component exhibits a dispersion-like trend in the E-t diagram that is in-
dicative of the filter effect of the earthward convective flow, especially after the onset. The
high-latitude limit of the part Cis the outer boundary of the earlhward injecting plasina,
which move dynamically toward Lhe earth throughout the course of substorm. The part
C is thoughl to be the quasi-persistent core part of the plasma precipitation; 3) The part
B occurs poleward of the part C. T'he part B ion precipitation consists exclusively of the
high-energy component, which is very contrastive to the double-energy composite struc-
ture of the part C. The part B electron precipitation is characterized by a intermittent
dispersionless enhancement. The velocity distribution functions f(v) corresponding to the
part B, include a well-defined Maxwellian for both the ions and electrons, an enhanced
electron f(v) suggestive of a presence of upward £y, and an enlianced ion [(v) suggestive of
an existence of downward Ej. The part B is thought to be the explosive part of the plasma
precipitation that develops drastically over a much wider latitudinal span especially after
the onset; (4) At the polewardmost latitude of the plasma precipitation, there exists a
distinctive part, the part A, that is principally characterized by its association of the
earthward bulk flow of the ions. This part A is not recognizable during the growth phase
but occurred exclusively after the onset of substorin expansion phase; (5) A relatively
general relationship between the FACs and the plasma precipitation holds for both the
northern and southern hemisphere. ‘I'he traditional Region 2 system almost collocated
with the part C, traditional Region 1 with the part B, and the reversed Region l-sense
FACs poleward of the Region 1 mostly with the part A; (6) The generators of the FAC
systems are thought to be ascribable, not to the fine structures of the quantities that are
arranged in magnetic latitude as seen in the plasma precipitation, but rather to the large-
scale structures occurring in the azimuthal direction in the magnetosphere; (7) In nearly
the same MLT sector, the evening-type domain of traditional FAC systems occurred and
intruded further into the morningside above the northern polar ionosphere, whereas the
morning-type domain of traditional FAC current systems occurred and intruded further
into the eveningside above the southern polar ionosphere. This is suggestive of the pres-
ence of basically separated or dislocated source region of FAC systems above the north
and the south of the effective geomagnetic equatorial plane in the magnetosphere.
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Magnetic Local Time Dependences of Field-Aligned Current Structures
in The Midnight to Morning Sector
T.Nagatsuma', Il.Fukunishi', T.Mukai?2
"Upper Atmosphere and Space Research Laboratory, Tohoku University
Zinstitute of Space and Astronautical Science

In order to study magnetiec local time dependences of field-aligned current
struclures, we use nmagnetic-field and low energy particle data obtained froem the
Akebono satellite. In midnight, it is found that fon precipitation events with
spatial dispersion and burst-like electron precipitation are often observed at
the poleward boundary of the auroral oval. These precipitating particle
structure corresponds to fine-scale field-aligned currenl structure, llowever, in
the local time sector after 2 MLT, region 1 and region 2 current structure
is dominant. These local time dependences of field-aligned current and
precipitating particle strucltures strongly suggest that the source regions of
upward and downward field-aligned currents in the night side are different in
magnelic local tinme,
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AKEBONO Obscrvation of ntense DC Elecsic Field Quiside the Plasmapause
and its Magnetic Congugacy During the Magnetic Storm March 1989

Otaa T, H. Hayakawa(®, A. Matsuoka®, Y.-1. Kohno™, K. Tswuda™ and A. Nishida™
(1) Faculty of Engincering, Toyama Prefectural Unlversity
(2) The Institute of Space and Astronautical Science

The double probe onboard AKEBONO satellite often detected the enhanced DC electsic field wp to 100 mV/m
during the magnelic storm in March 1989. This clectric field is found (o be directed poleward and to be outside
the plasmapanse. In some cascs, the intense cloctric ficlds are observed al the magnetic conjugate regions in both
hemispheres on a satellite traverse from the south- to north-hemisphere , but not in the other caces. In this paper,

we study the gencration mechanism of such a storm.-related intense elocuic feldt,

The discussion is maily based on Ure following observed results.

Figure 1 shows the histogram of the observed DC electric field in March 1989, The parameters from the top
In the figure arc the peak intensity of the electric field, invatiant latitude, altitude, magnetic loca) tme of the
satellite, and K-Index at Kakioka The clzctric field is clearly seen to be enhanced after the SSC on 13th March.

Figure 2 shows an example of the poleward components of Ihe vecoe electric field with magnetic conjugacy
which are observed on the same traverse of satellite from the south- (o nosth-hemisphere on 141h, March 1959,
These clectric fields are detected at neasly the same magnetic invariant latitude, but the magnitade s differens
by factor 2. The location of the electric field is found outside the plasmapause from the comparison of electron
density shown at the bottom of Figure 2 (from the PWS obscrvation of Professor Oya, Tohoku University).

Acknowlegements - The authors wish to express their sincise thanks to Professor 1. Oya and PWS 1cam for
providing us the data of eleetron density on the satellie otbits mentioned in the text,
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A SIMULATION OF CHARGED PARTICLE MOTIONS IN THE MAGHETOSPHERE
A CAUSE OF OBSERVED PROTON FLUX INCREASE EVENTS DURING STORMS
Shun Takahashi
Department of Geophysics, Facully of Science, Kycto University
Now at Energy Research Lab., Hitachi Ltd.

It was observed In the duskside magnetosphere during storm that protens of lower pitch angle arrive
earlier than those of higher pitch angle and that protons of higher energy arrive earlier than Lhose of
lower energy in the proton flux increase event. We simulate the proten trajectories injected form nightside
and the energy variation of protons using a realistic magnelospheric model. In the stationary electric field,
higher energy and lowerpltch angle protons drift closer to the earth. The difference of drifl shell between
the protons of pitch angle 90* &and those of 60" become wider drifting toward dayside magnetosphere. If we
observe this spatial distribution at geosynchronous orbit, we observe protons of higher energy and lower pitch
angle first. ]
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VARIATION OF THE GEOMAGNETIC QUIET-DAY CURRENT SYSTEN

YUJI YAMADA
KAKIOKA MAGNETIC OBSERVATORY

The method of the principal component analysis is applied for the multi-

station geomagnetic records as previously reported.

We derive basic patterns

of the quiet daily variation and their time variation for each season.
The first component represents the north-south movement of the focus of Sq
current system and shows a clear ll-year variation.
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A brief overview of electronagnetic studies related to

earth crustal activities

Norihiko

Sumitono

Research Center for Earthquake Prediction

Disaster Prevention Research Institute, Kyoto University

Varlous types of electromagnetic phenomena related to earthquake

occurrences and volcanic eruptions have been currently reported.

Sogme

are well reliable and others sees to be difficult to accept because

nechanisms of their appearances have not yet been well known.

been, however,
with

region before main fracture.

micro-fracturing

electomagnetic phenosena reported so far in order to develop methods

pay occur in and around the

It has

considered that some electromagnetic phenomena associated

earthquake source
it is important to summarjze

of

observation and utillze them as reliable precursors.
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On the Real-Time Detection of the Anomalous

Geoelectric Variation

Toshio MORIl (Matsushiro Seismological Observatory)
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G’41"03 Analysis of the geoclectric field with BAYTAP-G
--0n the role of the Z-component of the geoomagnetic ficld as assoclated data--

2) 3)

M, Ozlmnl’. T. Mori“’, and H. Takayama
1) Kakioka Magnetic Observatory
2) Matsushiro Scismologlcal Observatory
3) Mectcorological Research Institute

We have rcported the results of the analysis of the geoclectric ficld near Mito which
was observed using the telegraphic facllities of NTT. This report is situated on the
continuption of the previous one at 1890 spring meceting, on the role of the Z-component
of the geomagnetic fleld as assocliated data. We analized the hourly mean valucs of the
geoclectric fileld at KSM-MTO (Fig. 1) with the use of the hourly mean values of the X-,
Y-, and Z-component of the geomagnetic fiecld at Kakioka.

Filg. 2 shows minimum ABIC values detcermined at cach interval of 31 days for the two
cases, 1. e., the onc case where X-, and Y-component, and the other where X-, Y-, and
Z-component of the gecomagnetic ficld werc adopted as associnted data. For both cases, we
found that ABIC valuc doos not stay constant but varies in the similar manner as the
geomagnhetic activity. That i{s, whon the geomagnetic field is the more disturbed, the
larger ARIC value we obtain.

As far as our analysis 1s concerned, ABIC value is always lowered by the addition of
the Z-component as assoclated data. Fig. 3 shows the difference in ABIC values between
two cases. This indicates that the Z-component of the geomagnetic fiecld does not have a
signiflicant role for the geoelectric flicld
at KSM-MTQ in summer. On the other hand, e 2%0 snte e semewtw s
we found that the 'error' of the transfer — o
function derived using the hourly mecan )
values of the geomagnetic field at Kakioka
i1s comparatively large in summer. These LwOo .
seem to be contradicted with each other. }
We obtained alternative implication for this.

o

e ’ eee ] IO ] ee » vere

Fig.2
Monthly variation of ABIC values of KSM-MTO
for the two casos.

e SRIBIAR) e mia A9egR0,9.0)

:, - $\»/j/\j\\‘\//ﬁ\fjx\ﬁ//\h/r\\‘J/[\/V\q\d
Fig.1 BT ¢ e B wir ! " o
Observation networks for the geoelectric Fig.3
field with a long electrode span and the Monthly variation of the difference in ABIC

Kakioka Magnetic Observatory. values between the above two cases.
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Anoralous changes in long-span electrical potential measurconments and their
correlation vith seismlelty

M. Kinoshita', M. Uyeshinma?,

Kavase? and S. Uyeda'

1 School of Marine Science and Technology. Tokal Univ.
2 National Research Institute for Earth Sclence and Disaster Prevention

3 Barthquake Research Institute,

Tokyo Unjversity

Since 1987, long-span electrjcal potentlial measurements using NTT

telephone notwork have been conducted.

He have tried

neasurenents at 20 statlons, each of vhich consists of six dipoles with

several kiloneters.

Although sonme dipoles Include large artificlal noise,

records obtalned at almost all statlons have relatively good S/N ratio for

variation causod by geomagnetics.

Thero exlist a number of unidentified

anomalous changes with a duration of one minute to several hours, and we
have testod possible correlations betveen some of them and seismicity.
Further analytic studies for selecting anonalous changes and correlating

it with selsniclty, using a computer,

Is necessary, as wvel] as specifying

the source of such changes by short-span neasuremocnts in the vicinity of

long-span dipoles.
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Analysis of geoelectrlcal potential data observed in lzu-Oshima Island
using deterministlc dlfferential method.
T. Kawasc' §S.Uyeda?
1 Barthquake Research Institute, Tokyo Univ.

2 School of Marine Science and Technology. Tokal Univ.

He tried to eliminate the changes caused by geomagnetic variaton in
geoelectricai data of every one minute observed in {zu-Oshina I1sland
using deterninistic differcntial method. And we found that more responce
coefficients are needed to get a conditlon which makes AIC minimun. It

Is thought to be caused by disturbances in the data
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A Baslic Study for Earthquake Prediction Using Self Potential Observation
— Starting Basic Experiment of Greece Method —
Yoshiya Asai, ° Toshliyasu Nagao, and Yoshiteru Kono
(Faculty of Science, Kanazawa University)

A baslc study for earthquake prediction using electric self potential change has been

started In Ishikava Prefecture since August,

1989. Three observation points are settled in

south-vestern parts of the prefecture. The nost notable fratures of our experiments are
that every site has tvo sets of doublo-length observation lines like those in Greece. Our
records are obtained without serious electric disturbances. To use the observation network,
we are trying to detect a precursor of earthquakes of magnitude greater than 5.
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G41_O7* A study on the causes of the anomalous changes
in the earth-potential observed at Izu-Oshima

M. Ozima Kakioka Magnetic Observatory

Uyeda et al. reported that the anomalous changes of the telluric
potential observed at Izu-Oshima using NTT telegraphic facilities are
possibly precursors ('SES' of VAN) of earthquake swarms off the east
coast of the Izu-Peninsula. The fact, however, that almost all the
"signals" appear from 6 to 22 o'clock (Fig.1) indicates that those
"signals" are man-made origin. The author found that the traffic index
(Fig.2) varies similarly as the cumulative number of the anomalous
changes in Fig.1 and that the occurrence of those anomalous changes are
well correlated with the precipitation at Izu-Oshima (Fig.3). The author
claims that those anomalous changeﬂ?re not related with earthquakes but
are possibly caused by the precipitation and the telephone exchange
repeaters at the observation station.
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Hourly cumulated number
of the anomalous changes .
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An example of the daily
variation of the traffic
index.

(c) Daily precipitation at Oshima
Meteorological Observatory
in 1988.
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Case Studies on the Time Variation of the Electyic'Potential Differences
between Electrodes of Short Span done in the Seismically Active Regions

J.Miyakoshi, R.Nishida, I.Shiozaki
( Inst.Earth Sciences, Tottori Univ.)

This is a report of case studies on the time variation of the electric
potential differences between carbon lod electrodes of short span,with
emphasis on finding a precursory change to the earthquake occurrence.
Observation sites are Usuzuku,in the underground tunnel constructed in
the fractured zone of the Yamasaki fault,and Misasa in the hot spring
area and Sugesawa dam site,both are in the weathered granitic rock
geology. There were seismically active periods during the years of
observation in each observation case and precursory changes were
observed in some cases and some were not.
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Seismomagnetic observation for monitoring changes
in crustal stress

N. Oshiman
Department of Earth Sciences, Nihon Univ.

A general theory of piezomagnetism in a uniform medium
leads to a conculusion that 1nT change in thes geomagnetic
total intensity represents that of 1.8x10 in strain.
Empirically, however, a much larger seismomagnetic change 4F
in units of nT has been observed for a strain.

It turns out that, unlike the uniform distribution, the
magnetic field arising from stress-induced magnetization is
enhanced at some portions on the earth's surface depending on
non-uniform distribution of rock magnetization. This point is
important for detecting seismomagnetic effect because a
geomagnetic change considerably larger than that expected for
a uniform earth may possibly be anticipated for actual cases.
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Distribution of the Geomagnetic Total Intensity
in the Vicinity of the Sea-Floor Eruption Site off Ito

Koji NAGAYA?, Yoshimori HONKURA?, and Naoto OSHIMAN?
! Hydrographic Department, Maritime Safety Agency
2Department of Applied Physics, Tokyo Institute of Technology
3Department of Earth Sciences, Nihon University

One of the difficulties in marine magnetic survey has been the precise measuremnt of sensor
location. Recently, the GPS technique has been drastically improved and we can now use a
portable GPS system for marine magnetic surveys. The system is easy to handle and cen be
used even for navigation during the survey. In fact, during our survey over the sea-floor erup-
tion site off Ito, the system turned out to be very effective for the navigation of a amall ship.

The purpose of our survey is to examine whether the distribution of the geomagnetic total
intensity underwent a change during one year after the eruption; the Hydrographic Department
had conducted a marine magnetic survey in the region on QOct. 16, 1989. Qur survey was con-
ducted on Oct. 16-17, 1990. If any changes are detected, we can ascribe them to the aftereffect
of the eruption, such as cooling of magma beneath the eruption site.

The left-hand-side figure below shows the distribution of the geomagnetic total intensity
derived from the 1989 survey. The contour interval is 100 nT. The result of our 1990 survey is
shown in the right-hand-side figure. We should note that the contour interval here is 50 nT.
Since the survey tracks are not the same, slight discrepancies between these two are insignifi-
cant. We may conclude that the pattern remains unchanged and hence the eruption is unlikely
to have been accompanied by a substantial magma rise ncar the seafloor.
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Review of Geomagnetic Changes
On Active Volcanoes.

Yoshikazu TANAKA
Faculty of science KYOTO University

Volcano magnetic effects have been detected on many volcanoes. Some were sup-
posed to be caused by thermo-magnetic effects and others were related to stress
magnetic or electro-kinetic effects. Some examples will be reviewed and disscussed
relating to those effects.

On the eruption of Izu-Oshima volcano in 1950 to 1951, a significant decrease
in the geomagnetic inclination amounting to 30 minutes of arc was detected and ex-
plained as due to a dipole just beneath the center of the Oshima island at a depth
of 5.5Km(RIKITAKE,1951). After the 1983 eruption of Miyake-jima volcano, magnetic
changes less than 10nT were observed at 14 survey points in the interval of 4 months.

The change was interpreted by a thermal demagnetization at a depth of 2.S5Km(NAKAGAW
A et al.,1984). DAVIS et al.,(1979) reported a volcano-magnetic effect of 2nT in
the daily averages of the difference field during a flank eruption of Kilauea vol-
cano in 1973. JHONSTON et al.,(1981) detected a 9nT change related to the erup-
tions of Mt.St.Helens on May 18,1980.  ZLOTNICKI et al.,(1988) detected several
volcano-magnetic changes on Piton de la Fournaise Volcano(Reunion Island) in 1985-19
87. They disscussed the possible relations of piezomagnetic effects,electro-kinetic
effects and electrical resistivity changes.
Recently very clear volcano magnetic effects were reported associated with the erup-
tions of Izu-Oshima Volcano in 1986 to 1987(YUKUTAKE,1990;YUKUTAKE et al.,1990;SASAI
et al.,1990;HAMANO et al.,1930). Since June,1989 fine geomagnetic changes have been
detected by TANAKA on ASO volcano. He revealed thermal state of the crater floor.
Also the changes at Kusatu-shirane and Unzen volcano were obtaining.
Such many geomagnetic changes will be reviewed and disscussed.
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Electromagnetic field variations in the frequency less than LF as
a precursory phenomena of crustal ruptures

Yukio Fujinawa
( NIED )

Kozo Takahashi
( CRL )

ABSTRACT

There have been several reports of electromagnetic field changes in the LF. VLF. ELF and
ULF ranges detected in the air/or underground imminently before large earthquakes and volcanic
eruptions. These phenomena seem to be effectively useful for a practical method of prediction
of disastrous crustal events. Here we will state a view about present state of art in this

facsinating new field of research.
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On the Relationship between Electromagnetic Noises Radiated
in LF/ELF Bands and the Occurrences of Earthquakes

Kazuo OIKE {Geophysical Institute. Faculty of Science, Kyoto University)
Hiroshi MURAKAMI {(National Research Institute for Earth Science and Disaster Prevention)

Crustal rocks produce electricity and radiale electromagnelic waves when they are shocked

or fractured.
observed since 1983 and 1987.

Electromagnetic radiation in the LF and ELF ranges have been continuously
The increases in anomalous noises of electromagnetic radia-

tion are accompanied before and after shallow earthquakes that occur inland or shallow sea

area.

The digital waveform observations at the widely distributed stations are arranged to

confirm the relationship between the earthquake occurrence and Lhe electromagnetic radiation.
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Detection and direction-finding of electromagnetic radio
emissions associated with earthquakes

M. Hayakawal, K. Ohtaz, and S. shimakura3

1. Solar-Terrestrial Environment(STE) Laboratory,Nagoya Univ.
2. Dept.Electronic Engineering, Chubu Univ.
3. Dept.Electrical & Electronic Engineering, Chiba Univ.

Abstract:

An observation plan is proposed to detect and carry out the direction
finding of the precursor electromagnetic radio emissions associated
with earthquakes. This direction finding method is just an application
of our sophisticated technique we have developed and currently used
for ground- and satellite-based direction finding for magnetospheric
VLF/ELF plasma waves. The system is composed of the measurements at
two frequency ranges, VLF/ELF and ULF. In the VLF/ELF range,we conti-
nuously measure the waveforms (100Hz-6kHz) of five field components
(Bx,By,Ez,Ex(above ground) and Ez(borehole)), and the similar waveform
measurement (five field components) is made at ULF(0-10Hz). The obser-
vation equipments are nearly completed,and will be installed at Tsukuba
Disaster Research Center. These direction finding results (i.e.if the
wave is coming from below or from above the ground, and its arrival
direction etc) would be of great importance in the study.
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Source mechanisms of electronagnetic phenonena induced by rock fracture
I. Yamada ( Nagoya Univ.)
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Theoretical Background of Electromagnetic Radiation
Associated with Earthquake Occurrences

Yoshimori HONKURA
Department of Applied Physics, Tokyo Institute of Technology

Anomalous electric fields have been reported in association with earthquake occurrences. The
most typical example is SES (seismic electric signal) which is supposed to have been detected in
the VAN inethod before many earthquakes in Greece. One of the characteristics of SES is the
dependence of its magnitude on the epicentral distance; AE is proportional to 1/r.

This dependence is expected for the electric field distribution in the conductor due to a
direct current source in the two-dinensional case. From the viewpoint of clectromagnetic radia-
tion, one may claim that it corresponds to the electromagnetic field distribution at locations suf-
ficiently far from a charge or current source, as expected from

E= — LJ‘ (_j_ r- )_Tr']dv'

r Ot

In the case of the electric field fromn a transient source within the Earth’s crust, however,
the above arguments are both incorrect. In the former case, the static treatinent is obviously
inappropriate unless for some reason, charge separation is inaintained against decay in the con-
ducting crust. The above equation holds for a non-conducting region and hence it cannot be
applied directly to the clectric field distribution in the crust.

The problem is directly related to an electromagnetic induction problem in the conducting
Earth. In three-dimensional induction problems, Green’s tensor is used when the integral equa-
tion method is applied. Then the electric field is given by

3
E(r) = E (r) + fo(r') T %,G;i(r,x" )%, E(r’ )dv’
ij=1

We should recall that G;(r,r’) denotes the z; component of the electric field at r due to an
oscillating dipole source of unit strength located in the z; direction at r'. Therefore, this formu-
lation is applicable to problems of electromagnetic radiation in the crust; any sources can be
approximated by the combination of dipoles. Elements of Green's tensor can be calculated
numerically for a layered-Earth. In the present problemn E, can also be derive from G;; and
therefore, the equation becomes a general one and can be applied even to the inhomogencous
Earth as specified by o,.

In practice, the inverse Fourier transformation must be performed so that time-dependent
features of anomalous electric fields can be examined for a specified source time function.
Numerical computation is in progress and some typical examples will be shown.
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Electrical Resistivity Changes Associated vith Tectonic Activities
H. Utada

Earthquake Research institute, University of Tokyo.
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A number of elctrical resistivity changes has so far been reported
associated with tectonic activities, i.e. earthquakes and volcanle
eruptions. This paper sumanarizes the results from several rcgions by
various kinds of observatlon method. Some results observed precursory
changes to the events and the others sinultancous ones. This revies is
made for the purpose of picking up and solving problens in the resistivity

measurenents to provide future progress.
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G42-07 An Another Approach to Magneto-Telluric
and Seismic Data Relationship

Cezary Piour Rozluski®
Takesi Yukutake
(Earthquake Research Institute, the University of Tokyo)

The magneto-telluric and seismic data for June-November 1990 pesiod in Chubu District have been
analysed. The purpose was to find possible correlation between magncto-telluric and seismic activity.
The wransmission coefficient has been defined for nawral geomagnetic and electric variation in the
preseace of the antificial noises. Simple model of conductivily changes due (0 scismic activity has been
proposed to explain observed cffect. Possible example relation is presented bellow:
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T vy rrirr ey

\ransmission coelficient

seIsmi¢ activity mod2iling

UETE TN EWHEH WIS EWW I NI T S )
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DATE OF NOVBHBER 1990

As a preliminary result, the following conclusions can be given:
(1) Some correlation between changes of Lransmission cocfficient and seismic aclivity has been found.
This can be explained in tcrms of very simple modcl.

(2) More precise model of conductivity changes due 1o scismic activity must be involved to give
unique interpretation,

* Formerly in Institute of Geophysics. Polish Academy of Sciences, Warsaw,
Poland.
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The eloctrics) conductivity structure around the active crater of Aso volcano

and 1ts changes assoclaled vith the volcanic aclivily

Shun Banda'. Yoshlkazo Tanaka®? and Akira Suzuk}'

1. Collego of Liberal Arts,

Saga Unlversity., Saga. 810.

2. Faculty of Science, Kyolto University, Kumanmoto, B8635-14.

The CSHT surveys vere nade arovnd Lho active crater of Aso volcano on Aug. 1989 and Oct.

1990. The L-dinenslonal nodeling reveals thatl the extrenely lov-resistive laynrs appeared at

a depth of %0 to 300w on Avug. [19389.

Some of theo disappoarod as the volcanle activity

decrensed. Thus, this extremely lov-resistive layer Is caused possibly by the fon-rlched uvnder

ground vater supplied vith the volcanie gas and raln {all.
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On the Conditions of Generating
Hiss-Triggered Chorus

Katsuni HATTORI-. Yasashi HAYAKAYA and Shin SHI¥AKLRA

1) Solar-lerrestrial Environnent Laboratory, Magoya Lniversity
?) Departnent of the Electrical and Electronic Engineering,
Chiba Lniversity

Abstract The satellite and ground VLF data have indicated that
chorus is often acconpanied by a background of hiss. The purpose of this
study is to clarify the possible association betveen hiss and chorus.

Ye have already presented sone detailed experinental results on the
cause and relationship betveen hiss and chorus and sone inportant
findings through the direction finding neasurenents and fine structure
analysis - < “ ., In this paper. ve vill refer to the relationship
betveen a nonochronatic vave conponent (that is a wavelet) in the hiss
hand and 2 respective chorus elenent and regquired conditions for this
vavelet to trigger chorus.

21/ /77 12n 25= 44s ULT.

7.51 deq ‘F = 1.03% kH:z
Lengitude 17.99 deg B
Distarce 6.60 l.

1632Hz
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é o= D(1054Hz)
==
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o ;
888Hz = = S
\ C(1034Hz) % Nava R
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e B R e £ =) ) 2h 25m 543 074
Fiz.1 Contour nap of the
nagnetic field intensity.
C and D are the vavelets at
the foot of the respective
chorus elenents.
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WHISTLER TRIGGERED HISS OBSERVED BY DE-1
Yoshikatsu Nakamura and Tadanori Ondoh
Communications Research Laboratory,Tokyo,184
As shown 'in Fig.1l, Whistler triggered hisses are observed at high
altitudes in the magnetosphere by DE-1. We examine the characteristics of
these whistler triggered hisses for invariant latitude and altitude on three
DE-1 passes. We also compare the characteristics of the whistler triggered
hisses observed by DE-1 with those of the whistler triggered emissions

observed by 1818-1 and [818-2 in the topside lonesphere.

BIRUECRT LIk 2A58BLAM1990445311H, 5H17H., 58
19 ARDE-1#iEBR k- THmEOREBETHMEh:EZ, MIRERELHN
6 1 6NICMELL103km, GMLAT 5. 8, INLAT 52. 8%
s L=2. 73uBwTHdMznEfTHISE., COfiTRMEIhELAORERN
E#¥ITF1IOKHzIZEZLTWS, R, COBTHRIESAAZOREEURELE RDEL
toMzrMEnMEMUEhTtrs, HBWTR, chso3ARAlLo>20wT, FE
HMBERBERUVBEECH TSR ATHBL AOMBHC W THAREERZHET

2., R, ISISHEMETCTRETIRAASBERH LoERITS.,

20-f
kHzj MLT 0616
HEIGHT 11103 knm
GMLAT 5.8°
[NLAT 52.8°
L 2.73
Fig.l 0-
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SPECTRA OF MID-LATITUDE HISS OBSERVED BY SATELLITES

T. Ondoh and Y. Nakamura Office for Space Sclience, Communications Res. Lab., Tokyo
Hid lat{rude-hiss observed on the ground appears often in a frequency band between 3 kHz and
6 kHz, Ondeh et al,(1980) have reported from narrow-band ISIS VLF data that the mid-latitude
hiss occurrs most often in the vicinity of the plasmapause latitude(invariant latitude 60°).
But, they did not phow f-t spectra of the mid-latitude hiss observed by ISIS satellites.
Figure shows f-t spectra of mid-latitude hies observed by ISIS-1 at 0853 UT on March 24, 1980.

The mid-latitude hiss appears in a frequency band from 2.6 kHz to 5.4 kHz at invariant latitude
60.4%(L = 4.08), and its frequency is steady in frequency as cbserved on the ground.

METHMANIEEROPREERL, LIELIE3kHz-6kHzBIIMh S, BEF (
1980) 14, I SISHORMMVLFF—2EMTLT. SkHziTOREME 2075
TTH—ZHE (FERE60K) HETRLISKRETOII LML, LLWATH
MANISPRIZE 2D - L ARZ Az TIE, WL S, JONEEEOMRR
WTHe L bwe | RiBIzHiRS 7,
ISISHRETHBEALPHAEE 2N - LAY LI, TROL B EERRIZS
kHz (o MeEicMLTEMMc3IkHz -6 kHz ¥ICBAE, ZoMIZEMNIETE
fithnetoT, 198031248 (Kp=2-)M0851-0856UT (1250
123 IMLTIENS. ISIS- 1Lt~ TFRHAKST. SE-64. 615, BRAN
S49. bE-S59. 8E(L=3. 47-5. 44), &L2597-232TkmTH
MBI E 20 T, O8S3UTIZFERK00. 31 (L -4, 08) . @58
SS53. 6, SE2492kmTHMEALLOTHE., ZOLAIAMS. 2kHz
TEGWRIEICEA, BO08S53UTTIE2. 6-5. AkHzo#iLE ACREL ., ARl

Mg, OkHzoBRIZb-2TWE, F—Fbald, —BICIRTTHEe 7TELIGCH
fas, A=k 2nmEEll. LELIEhAgEE 2088 s oL . LKt
Sutt—F e 2ANMKMERANL, LELI DR 2Bl -RLTwa,
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VLF emianions in 15-20 kilz band oboerved by 1818 patellite

M.Ataka(Electrocommunications Univ.), T.Ondoh and Y.Nakapura(Co=runications Res. Lab.)

VLF hiosces ond risers in 15-20 kHz band werc found st goomognetic latitudes below
the auroral zono from VLF eloctric field data(S0 Hz =)0 kHz) of 44 ISIS passeo recoived
at Syowa station, Antarctica for 1980 to 1982, Theoe VLF cminoions were mootly observed
for gecmaognetic local time 22-08 hours at invariaont latitudes fro= 50° to 60° ot Kp =
4-5. So, they ara goomagnetic dinturbed-timn phenozema. Thoge VLF emissions are
classified into three types ; 1) Steady hisg with no latitudinal dependence. 2) The upper
and lower licit frequency of tho VLY hiss decresse vwith incroasing latitude. 3) THe lower
1limit frequency of tho riser decroases vith latituda.

RAUBRTRBEANLISISHANVLFF-2035, GRBLVEBERICHNWTIS
- 20KHzMNRRBEP KB Z>TVENREHL, AR FABKEBI L1,
19804 ,68282THINLNT-PTIL, 1SI1S-1. -2mM44/¢xh] 3¢
20T, SOMEBECEIN, HAIWRIMY-RNIARZ MANAELGNL, Thbid
RTISIS-2502ATHN. BMZ14100KmB. BRIZHHI2 2 -0 885NMT
HE. ELT. +DIILAYNBRATERETSS® (L=3. 04) &h{l. 55° -6
0° (L=2, 42-4)OEBATALAL, 22, ZHL 2NRBREHEK p ML, 1
3421 04K HWTA - SEHRRBVLY, Ch6NRARRRAARANBRICLS
LNEEbhs.

XX Z2bHRILE. S-30KHzNARRETHRS -1 SKHzEN, BEKEFLY
LWERER, BRI RCLTIREROBRITIL R, RU. BREACTARRRNRS S
534Y—-. NIBNTHH12,
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Ray path tracing of Banded Rising LF (BRLF) and Banded Foling LF (BfIf)
Enissions based on plasnasphere nodel deduced from the EXOSD-D(AKEBONO)
satellite resilt

M.Kikuchj Hiroshi.Oya Akira.Morioka Kaori.Kobayashi Masahide.llzima
Tohoku univ.

The model for the plasmashpereic electron density has been proposed
for the precice confimation of the banded LF enissions. That are
generated at L=1.3 1.6. For this porpose thec model clecton density in
the plasmasphere is establishied as

N = No cos?8 exp(- Ary—)
o (e [eal#) o) )

ST (EX0S-DWRIC L » TLERBUBRUTHAUMIRIEL FHBEXMIEh T3,
AR TRSTHORRE TR AN A 7S X MORBFETEEF AR TS LAVRY
THREAAHEME L FAIMBERIBLRIT L AR OMBENL=1.3~1L 6 TRETIMEREY
Lico COBESOVTFEEEF VI LIEORTHRENS, IECOLFHLERURUT
RBRURREBHEOMME NG WABTERFORMBRUTIE AL >T7 ¢
2T A T ETRE->LHRETY. 73X vETORFEEO B IIB TIBET <5
A= ELTRALTOT, RKIGTR COBER(LECOS 6 TMMELL, CoBSa-
AEVIEEMTOhT V2, REMICBSCEF Lt S RIBBORITR ]
ARUBUTHRUMEE A 25 -HOFRUANR TR S WA Bl MeitticdLT
—BENLEREEATVWANESE Y X*ARTEENNOEFALORBUBUEFD
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A STUDY OF PLASHA ENVIRONHENT AROUND A CHIARGED SPACECRAFT

S.Sasaki, ¥ .Usui*, T.Yokota®, S.Miyatake®, H.Ohta®, N.Kawashima,
1SAS, U. of Electro-Conm.”, Ehine U.®, Tokyo H.U 7,

Satellites at geosynchronous orbit are often negatively charged to high levels.
Negative charging results in jon bombardment on the satellite surface, generating
secondary ions, electrons and neutral gas(sputtering effect). The effect plays an
important role in the formation of plasma environment surrounding the charged
satellite. The spultering efflect has been studied by irradiating an oxygen ion beam
to an aluminized polyimide. It has been found that the generation of secondary
plasma and gas ls maximum at the ion energy between 400eY and 900eV. The maxigum
production rate reaches 2 particles/incident lon for gas and 0.1 secondary ion/
incident ion for secondary plasma. The results will be applied to the mode! of
plasma environment surrounding a negatively-charged satellite.

MILEHERNMAMECER XNV —BFILID, HERGAOBTEL LIFLIEHEBI S, 20
BE, HREXAAOBRLIEINE—AFAVEHBRILEY, ZXA4FY, ZRBF. HABBMRBEL
(RN Y5aR) . HTRERADOBBREBORRICHRLGAT LR, KA A4V ITEHE,
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YRBOKMEIBE STk, BEAA VIR, AF—LEINv Y Y FICBRELRBH %#RY
BiEEH N, BIBAICRBRERETR T, BRICFRTEISRAA Y, HRALBEBEA A VDO
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Plasma-maser theory of ordinary mode
in the presence of MHD turbulence

M.Nambu, T.Hada (Xyushu University) T.Terasawa (Kyoto University)

In space and astrophysical plasmas, the most of the turbulent
fluctuation energy is contained in low-frequency MHD wave. However,
all of the previously studied mode coupling processes (Kadomtsev, Plasma
Turbulence,1965: Davidson, Methods in Nonlinear Plasma Theory,1972) show

the energy down conversion from the high-frequency mode to the low-
frequency mode. Accordingly, the standard mode-mode coupling processes
may not play a significant role in space plasma.

According to the recent plasma turbulence theory, the lowest-order mode
coupling processes are composed of three parts{Nambu, Space Science Review
1986}). They are the resonant three-wave interaction, nonlinear Landau
resonance and plasma-maser interaction. Recently, the basic physics of
the plasma-maser is well established(Isakov et al.,Sov.Phys.JETP,1986;
Tsytovich, Comments Plasma Phys. Controlled Fusion,1987;Nambu et al.,Phys.
Rev.A,1987;Krivitsky and Tsytovich,Contrib.Plasma Phys.,1990;Nambu et al.
Phys.Fluids B,1990}.

In this paper, we consider the emission of ordinary mode radiation in
a plasma with kinetic Alfven wave turnulence driven by an electron beam.
The process of emission considered in this paper is the plasma-maser
effect which is essentially an energy up-conversion process. The energy
necessary for the growth of the ordinary mode is derived from the kinetic
Alfven turbulence. The nonlinear dispersion relation of the ordinary
mode in the presence of the kinetic Alfven wave turbulence is obtained
and its growth rate calculated. The plasma-maser is effective only for
open system (magnetized plasma system) such as space and astrophysical
plasmas. The emission of ordinary mode is a familiar feature of the
radio planets. It is probable that the mechanism of the plasma-maser
considered in this paper to obtain the growth rate of electromagnetic
emission in the ordinary mode from the kinetic Alfven wave turbulence
may also be one of the probable generation mechanism of ordinary mode

from the radio planets.
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Z-mode AKR in the Source Region

°A.Moricka and H.Oya

Geophysical Institute, Tohoku University
Sendai, 980, Japan

By PWS experiment onboard the Akebono(EX0S-D) satellite, the
spectra of AKR have been studied just inside the source region of

AKR, The observed AKR spectra are characterized with

the

association of the enhanced local upper hybrid emissions (UHR
AKR) of the electrostatic mode (see Figure 1) in the acceleration
region. Further, in the frequency range lower than the local
upper hybrid emission, there are signatures of the weaker broad

band emissions which are frequently observed relating
UHR AKR in the source region. Detailed investigation
spectra shows that these waves belong to Z-mode waves
2). In Figure 2, a typical example of the spectrum of
wave is indicated for a single sweep of the frequency
20 to 1340 kHz, corresponding to the data at the time
in Figure 1.

The detection of AKR whose spectrum is continuously
to UHR and Z-mode waves associated with incoming beam

with the

of the

(see Figure

this Z-mode

ranging from
of 11:39:22

extending
suggests

that AKR is related to the process of the conversion of
electrostatic plasma waves into the electromagnetic waves.
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The non-uniform profiles of electron density
observed at source region of auroral kilometric radiation

°K. Kobayashi, H. Oya, A. Morlioka
Geophysical Institute, Tohoku Univ.

For understanding the origin of the auroral kilometric radiation
( AKR ) two different categories of works have been proposed. One
theory is traditionally accepted theory of the direct generation of the
electromagnetic waves by the cyclotron maser process ( Initially

proposed by Wu and Lee ). The other theory Is the conversion processes
of the electrostatic waves into electromagnetic waves; the first general
theory was presented by Oya ( 1971 ). The ldea has also been used by
Jones and Budden afterward. The proposal has finally been adopted to

AKR ( Oya, 1990 ).

In direct theory. the plasma media requests small value of f /fo
ratio ( especially f,/f, < 0.1 ) along the long distance of ray pass.
The inhomogeneity of plasma distribution is therefore significant
problem for the direct theory because of its long wave-length in the
generation media. While the conversion theory, however, require the
density gradient to convert the generated electrostatic waves to
electromagnetic waves effectively. In the present paper, the plasma
parameters are Investigated in the particle acceleration region, by PWS
onboard the EXOS-D satellite.

Where sounder experiment ( SPW ) is made effectively to measure the
plasma frequency and the electron cyclotron frequency in the
acceleration region. The detailed variations of the electron density
distributions are measured by operating "low sweep mode” and "f_-
tracking mode” also in the AKR source region. The low sweep mgde is
designed for transmission of RF pulse with 600W (MAX) swept In frequency
range from 20 to 890kHz with 16sec; the results are displayed in the
form of plasmagrams. In the f_-tracking mode, the RF pulse
transmission is made in frequengy range from 20 to 170kHz within 1sec.
By the data of tracking of the f, resonance, the electron density
profile can be measured every 1lséc. In the mode of combined operation,
natural plasma wave observation is made with the sounder mode time
sequentially so that we can study in-situ density profiles with AKR
dynamic spectrum and also the Poynting vector.

The observation results show that in the cavity region plasma
frequency becomes lower than 20kHz along the satellite pass indicating
that the electron density is lower than 5 /cc. The results of f,-
tracking mode operation show that the electron density changes frgm 5 to
20 /cc within 15km; 1.e., the f /f, ratio changes from 0.1 to 0.2 within
15km corresponding to the AKR wgve—length. The results also show that
in the region of AKR source the "density wall" where the fp/t’c ratio
approach to the value of 0.5.

The present results show that the plasma media in AKR source region
is favorable to the mechanism of short wave-length generation suggesting
the importance of the conversion theory.
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ELF propagation in magnetotail excited by a dipole antenna
located on the icy ground in Earth’s polar region

Isamu NAGANO, Youichi KITAGISHI, Satoshi YAGITAN]
Dept. of Electr. Eng., Kanazawa Univ.

We have developed a numerical calculation technique which can provide the electromagnetic in-
tensity in the ionosphere excited by a dipole antenna located on an icy ground surface. To test
the hypothesis that ELF transmissions from this dipole are large enough to cause the wave-particle
interaction phenomena or can be measured by a satellite in Earth's geomagnetic tail, we estimated
the dipole moment value of the antenna located in Earth's polar region. Results indicate that ELF
waves can propagate to the tail region in the case that the moment is greater than 10°Am, and that a
satellite should be capable of measuring them. Numerical results are shown as functions of frequency
and depth of the ice.
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Balloon-borne Observation of Electromagnetic Fields [nduced and Radijated from Power Lines
gver_the Northern Japan (11)
Ichiro TOMIZAWA

Univ. of Electro-Communications, 1-5-1 (hofugaoka, Chofu-shi, Tokyo 182

The balloon-borne experiment was conducted to observe electromagnetic fields at the fundamental frequency
(50 or 60Hz) of power lines over the northern Japan on August 26, 1990. The balloon passed over the power
lines located in the northern suburb of Morioka-city. Both the vertical electric and the horlzontal magnetic
field-strengths show the peaks over the power line network. On the westward flight, the peaks of tso field
components coincide over the one-element of the network. On the eastward flight, however, the peak of the
horizontal magnetic field shifts to west compared to that of the vertical electric field The difference in
the location of the peaks indicates the difference of induction in each power line or the horizontal varia-

tion of the synthesized induction field of the network
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On the Estimation of the lonospheric Exit-region of Magnetospheric VLF Waves
Observed at High Latitudes

M.IMALTY . S.SHIMAKURA'?, N.SATO?', and M.HAYAKAWA®'
1)bept. of Electrical Eng., Chiba Univ.
2)Natl. Inst. of Polar Res.
3)STE Lab., Nagoya Univ.

A method to estimate the ionospheric exit-region of magnetrospheric VLF waves observed
at high latitudes is discussed based on computer simulation. Maximum entropy method is
very useful for the estimation of the ionospheric exit-region of VLF radio waves

observed at high latitudes, which is much wider compared to that of low latitudes.
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The correlation of whistler occurrence rate
at a low latitude with thunderstorm activity
at its conjugate region and with solar activity

M,Hayakawa (Solar-Terrestrial Environment Laboratory,
Nagoya Univ.)
and
K.Ohta (Department of Electronic Engineering,Chubu
Univ.)

Abstract: The corrclations of occurrence rate of whistlers in January
during one solar cycle (1977-1987) at a low latitude station(Yamaoka,gco-
magnetic latitude,25°;L=1.26) with thunderstorm activity ncar its conjugate
region and also with solar activity have been investigated,and it is found
that the occurrence rate has no correlation with the lightning flashes near
the conjugate point,while it is negatively correlated with solar activity.
On the basis of these findings it is suggested that the ionospheric absorp-
tion i8 of major importance in the long-term variation of whistler occurr-
ence rate,with the duct formation being of secondary effect,while the light-
ning activity is only a necessary condition for whistler occurrence.

Which factor,either the source or propation effect is more influential
in determining the occurrence rate of whistlers at a given latitude, or the
relative importance of these two factors,is the most fundamental subject in
whistler studies since the beginning of whistler research, but no definite
angwer to this problem at any latitudes has been given. The correlations of
whistlers (mainly long whistlers) and causative lightnings at medium lati-
tudes was investigated by several earlier works (Storey,1953; Morgan and
Dinger,1956; Morgan,1958), but it seems that they could not give any defi-
nite answer to the above problem. Norinder and Knudsen{1961) found that st-
rong lightnings could producc whistlers, but no discussion on the relative
importance of the propagation vs source was made. Hayakawa et al. (1986)
have investigated the cloud distribution in the conjugate area when inter-
preting the direction finding data at lower latitudes (Yamaoka and Moshiri),
but the relative importance between the source activity and propagation effe-
ct is not elucidated.

This paper attempts to study statistically (not by case studies as
mentioned above) the above fundamental problem at low latitudes, based on
the correlative study of the whistler data at Yamaoka during one solar cy-
cle and the corresponding data of lightning activity near the conjugate
point of Yamaoka and of solar activity. although this kind of statistical
investigation has becn made by some workers (Corcuff et al.,1966; Hayakawa
et al.,1971) who have studied only the correlation between the whistler occu-
rrence rate and solar activity.
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Regularization in ground-based direction
finding of magnetospheric VLF/ELF waves

. 1 1
M, Shimizu  ,K. Hattori ,M. Hayakawal, N.Iwamaz,

and S.Shimakura3

1. STE Laboratory, MNagoya Univ,. 2. Department of Electrical
Engineering, Hagoya Univ., and 3., Department of Electrical
Fngincering, Chiba Univ.

Abstract: The usc of the Philips-Tikhonov regularization is proposed
for numerically stabilizing the ill-conditioned reconstruction of wave
energy distributions of magnetospheric VLF/ELF radio waves at the iono-
spheric base on the hasis of the simultancous mecasurement of threc possi-
ble ficld components {two horizontal magnetic and one vertical electric).
An objective function to be minimized,leads to a linear estimator of the
wave enerqgy distribution and ,with the aid of the singular value decompo-
sition, makes it possible to use the generalized cross validation for
optimizing a reqularization parameter. The effectiveness of this proposed
method will be demonstrated by using the simulated wave sources.

Ground-based direction finding for magnetospheric VLF/ELF radio
emissions and waves is of great importance in studying their generation
and propagation mechanisms. Several direction finding methods have been
proposed such as goniometer,ficld-analysis method e¢tc,but these are all
based on the hvpothesis of a single plane wave. Hence,the results from
these methods are of no use when the ionospheric exit reqion of VLE
waves is extremely large or when there are a few exit regions. In order
to solve this difficulty,we have developed a new direction finding sys-
tem called “wave distribution function method" which allows us to deter-
mine the wave energy distribution at the ionospheric base by mcans of
the simultancous mcasurement of the three field components. However,in
this method there is no objective way of having the optimum reconstruct-
ion.

In this paper a new idea is applied to the above wave distribution
function method, which requires no subjective judgement in the decision
of the number of propagation peaks on the basis of the application of
Philips-Tikhonov reqularization with the generalized cross validation.
The effectiveness of the method is demonstrated by using the simulated
wave sources (a single wave source and a two-wave source model).
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On the obscrvation of large scale disturbances of the lower ionosphere

at low- and niddie-latiludes

M. Moriizumi!’, S. Shimakura'! and M. Hayakawa?’

1) Dept. of Electirical Eng.. Chiba Univ.

2) STE Lab., Magoya Univ.

The waveforn of tweek atnospheric can be given by three paramcters of the Earth-iono-

sphere vaveguide such as cut-off frequency and propagation dislance and propargation time.

These parameters can be estinated by mininizing the frequency or phase difference between

iveek and pseudo-tveek.

This method is very useful for the estination of large scale

djsturbance of the lower jonosphere ai low- and middie-latitudes. -
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Analysls of the lover ionospherle disturbance by use of Ozega signals observed sicultaneously
at three stations In Iceland

N.KWARAMIT?, S.SHIMAKURA®!, N.SATO®', H.VAMAGISHI®', T.ARAKI®' AND M. HAVAKAWA4®
{)Depi. of Electrical Eng.. Chjba Untv. 2)Natlonal Institute of Polar Research
3)Faculty of Education. Hirosakl Untv. 4)STE Laob,. Hagoya Unlv.

Osega signals transaiited froa Aldra. Norvay have been continuously recorded at thres stations (Tisrnes,
Isafjéordur and Husafell) §n leeland since 1985. The ionospheric roflection polnts of Omega signals observed at
three stations only separated by ~ 100 ka from ecach other. However, the perturbation of Intencity and phase of
Onega signals are different fron each other. So it is possible to estizate the scale. veloelty and propagation
direction of the lowver ionospheric disturbance, .
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FINITE ELEMENT SOLUTION OF VLF RADIO
WAVE PROPAGATION IN THE EARTH-IONOSPHERE
WAVEGUIDE DISCONTINUITY
Klyohide BABA (Chubu Unlveralty)

Finite element amethod Is presented for YLF propagation problems in the Earth-ionsphere waveguide
with arblitray discontinuities. The wavegulde is divided into three regions In the direction of prop-
agatlon, one of which Is a finlte region that contelins arbitrarily shaped all inhowogenelties. The
others are seei-Infinite and homogenecous regions. In these uniform wavegulide regions radio waves are
represented analytically In teras of the mode sum of unifora wavegulde. Therefore it is possible to
treat bath Infinite reglons as bounded conflgurations using Wexler's method. Upper unbounded region
of the waveguide Is assused Lo be hosocgeneous, so that the fields can be represented in terms of up-
vard progressive waves. This condition w=akes possible to treat upper unbounded region as bounded
configuration. The finite elezent method is applied to the bounded regions above mentloned above., To

I1lustrate the validity of this method a sisplified discontinuity probles has been solved.
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MU Radar Measurements of the F-region Ion-Drift Velosity
in a Disturbed Condition

Yasufumi Yamamoto , Shoichiro Fukao, Tomoyuki Takami, Susummu Kate,
Toshitaka Tsuda, Mamoru Yamamoto, Takuji Nakamura
(Radio Atmonspheric Science Center, Kyoto Univ.)

Incoherent scatter measurements of the F-region ion drift velocity with the MU radar have been made
routinely since September 1986 at monthly intervals. Averaged dairy variations of the ion drift velocity
were reported elsewhere. We have here attempted to obtain temporal variations of ion drift velocities in an
ionospheric disturbed condition.
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Mid-Latitude E-Region Field-Aligned Irregularities Observed with the MU Radar (3)

Mameru Yamamoto?, Shoichiro Fukao!, Tadahike Ogawa®, Toshitaka Tsuda', and Susumu Kato!
("RASC, Kyoto Univ., *Communications Res. Lab.)

The MU radar (34.9°N, 136.1°E) cau obscrve intense field-aligned ircegularities in the jonospheric E-region
Ly steering the antenna main beam northward with zenith angle of 51-52°, The occurrence frequency obtained
in 18-25 June 1990 shows that the echioes mainly appear at 2000-0030 LT in 90-120 ki altitude, and after
0400 LT in 90-100 km altitude, which is quite similar to that in June 1989. The occurrence frequency in
the winter solstice is obtained by using the data in 25-28 Decomber 1989, 27-30 Novewber 1990, and 25-27
December 1990, The irregularitics are less active in this season than in the summer solstice.
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Fig. 1. Occurrence frequency of ficld-aligned eclioes with
signal-to-noise ratio above 0 dB fouwnd within u time-
lLieight bin of “30 min x 2.4 km range”. The data obtidned
during the nights were averaged over the period of 18-25
Juue 1990,
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Fig. 2. The same as Fig. 1, except for the data observed in
25-28 December 1989, 27-30 November 1990, and 25-27
December 1990,
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Thermodynamical coupling between the upper and lower thermosphere
associated with time variations of auroral activity

®s. Maeda', T.J. Fuller-Rowell?, D.S. Evans?
' Kyoto College of Art, ? Space Environment Laboratory/NOAA

An analysis of the thermospheric temperature calculated by using a numerical
model of coupled dynamics and composition has been performed in order to study
relaxiation of the temperature after auroral activity subsides.

Fig. 1 shows the recovery of the temperature after the NOAA auroral activity
level falls down from 9 to 5. The figures labeling the profiles denote the time
in hours since the auroral activity quietens. The associated time constant lies
in the range between 10 and 20 hours.

Figs. 2 and 3 illustrate important mechanisms which dominate the recovery of
the temperature. The most important cooling mechanism in the lower region around
150 km height is the infra-red NO cooling. The heat advection and adiabatic
heating, associated with the downward winds, slow down the recovery around these
heights. The vertical temperature gradients shown in Fig. 4 approach the quiet-
time values about 48 hours later. In the upper region, the cooling is mainly
caused by the downward heat conduction. Owing to the very large conduction coef-
ficient, the isothermal layer is retrieved quickly. Since then, the relaxiation
of the temperature is basicaly controlled by the lower themospheric temperature
variation.

In conclusion, the relaxiation of the temperature after the auroral activities
is controlled by the thermodynamical coupling between the upper and lower ther-
mospheres.
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Observation of lonospheric Irregularities by an FM/CW Radar
at Low Latitude (II)
T. Kobayashi (CRL, Okinawa)

A method of analysis of ionospheric irregularity drift velocity
is proposed. Taking a combination of different sweep rates of
transmition frequency one can determine the true range and the

velocity in the beam direction of a target or an irregularity region
with an FM/CW radar.
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OBSERVATION OF WAVES REFLECTED FROM BOTH E REGION AND F LAYER
USING AN MF DIRECTION FINDER BASED ON THE NPE METHOD

Tetsuo FUKAMI
Ishlkawa Coll.of Tech.

Masayoshi MAMBO

Isamuy NAGANQ
Kanazawa Univ. Corp. PFU

ironobu JONDA Akira NAKAGAWA

SHINAZY, Lud

Recently, a conparison of measured and predicted fle)d strengths of MF sky waves showed Lhat the

Fs layer affects

NF wave propagation on a short path at nightiime In Japan. To decide dlrectly

whether an MF wave ts reflected by the E reglon or the F layer, we observed MF waves wilth an NPE-type

directlon finder.

ke obtalned an exanple of dispersively varlable dircctions In bhoth an azleuthal

angle deviatlon of 30° and an jncldent angle devlatlon of 38 In a 30 sccond observatiun. To compare
with theory, we assumcd thal the direction finder looked upon a mixture of Lwo different polavized
waves, one reflected from E reglon and another from the F layer. The wave polarizatlons were obtalned

tso full wave calculations, one uslng the IRl mode!l with the Es layer,

the other without., Falr

agreenent bLetween the observed and theoretlcal values conflres the exlstence of two potarlzations.
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Characteristics of 30MHz interference signals observed by riometer

2EJIR] Hasakl, ?KADOKURA Akira, 'ARAKI Tohru
“Hational Insutitute of Polar Research

"YUKIMATU Akira,
'Faculty of Science, Kyolo Univ,,

It was found that interference noises observed by 30Milz RIOHETERs in Antarctica show
diurnal and seasonal variations.
high latitude stations in the nothern hemisphere (Japan, lceland, Greenland
characteristics of the noises were analyzed. It is concluded that

in the F-region with sufficiently high foF2 produced the noises.

and Alaska),

systematic
By using data from Syowa Station, Asuka Camp and other middle and
detailed
artificial radio waves reflected
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LARGE SCALE STRUCTURES OF POLAR IONOSPHERE OBSERVED BY THE SATELLITE OHZORA

Tadatoshi TAKAHASH1, Hiroshi OYA, and Takao SAITO
(TOHOKU UNIV.)

The Ohzora satellite observed various characteristic sjgnatures of the polar iono-
sphere; polar cap enhancement, cusp region lrregularlties and enhancement, high latitude
trough, auroral region enhancement and main trough. Sometimes these event are observed
continually during succeeding orbits. Steepening of the high latitude trough are observed
in very quiet condition of the polar ionosphere and these observation suggests important
role of the dynamical process in the development of the high latitude trough. The spatial

characteristics of the cusp region enhancement and their relations to the geomagnetic

activities are also given.
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on January 25 and 26, 1985.
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Heating of Thernal Electrons in the Field-Aligned Current Region

Takuni ABE’,
'Denkl-Tsushln University

Shigeto WATANABEZ, Koh-jchiro OYAMA®, and Takashi Okuzawa'
2NRC of CANADA °ZlInst. of Space & Astronaut. Sci.

Fe have investigated an effect of the field-aligned current (FAC) on the eiectron tem~
perature in the high-latitude ionosphere. Characteristic features of the temperature
varlation wvere obtalned in the upvard and downward FAC region by the TED instrument on-
board the AKEBONO satellite. The observations have revealed that there is a significant
dif{ference of tho heating mochanisn betvcen the higher and lower aititudes. A possible
candidate was advocated as an explanation of this relatlonship in terns of Joule dissi-
patlon and/or energetic particle precipltation. Our estination ylelded that Joule dissi-
pation is responsible for the heating at the lower altitudes, shile at the higher alti-

tudes the particle heatlng is effective.
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The first sistematlc obscervation ol elestron temperatere in the altitedes
above 3000tnm.
K-1.0yapa', D.Bilizer?, H.Satai?, T.Abe®, H.Aizava! and T.0kozawva?
I.Institute of Space & Ashonautical Scine, 2. HASA NSSDC,
3.Univ. ol Eloctro componication, 4.Tokai Univ.

Electron temperatore(Te) neasured by a Satellite 'AKEBONO' wep to 8000km, is in-
vestigated in terms of local tise, magnetic latitude invariant [atitude and Kp
index.Te at the heights of ~8000kn stays at ~9000K dering daylinme(10-16 local
tinme)and Te is 5000K doring nighttice(22-3 local time).During down/dast periods,
tine variation of Te is quite rapid. It shouold be stressed that Te still increase
sbove the height of 8000Lks. This fact is totally differeat from the previoss con-
clusion drawn hy Rich et al.Magnetic disturbance appears to chonge Te profile in
the whole altitude range.
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NEUTRAL ¥IND IN THE E-REGION AT A HIGH LATITUDE FROM EISCAT DATA  (1i1)

°Hanabu Kunitake (Compunications Research Laboratory)
Kristian Schlegel (Hax-Planck-Institut fﬁr Aeronomie)

Neutral wind estimates in Lhe auroral E-regoion have been calculated from EISCAT
CP-1(invariant lat. 66° ~67°) data of 1985~1990 at 101/102km, 109/110km, and
117/120km altitude levels. Observation days were classified in several groups
according to the geomagnetic activity(Kp). After the neutral wind velocities at
the same local time in each group were averaged,fundamental variations(semidiur—
nal and diurnal variations and mean winds) were estimated by a least squares fit.
The altitude profile and seasonal variations of each estimated component were
analysed. OQur values in the low Kp group were compared with theoretical models.

1985~ 1G0EICH A E L SCAT UV =-H#DCP - LINF - 2 e & 12, WHRIEEHURnMUIRI:OMRIT & 511
Twa, -1B=-KCRAAY Y7 Dlull veclor B} oS, 1017102k, 109/110kn, 117/120ka S5 (OED
06T N ARIIT E, invaciant latitude GO~67" ) BT, (L) 5 (Brekke et al. 1074)

Q (E+vxB)
UL )

EAWT. UYEROBIENR Y RVERMISIS,  HRESER v, 1L (2) 58 (Schunk &Valker 1973)

Vin = 4.3 % 107%% x n(N;) -+4.28 x 107'% x n(0,) -+ 2.44 x 10°"° x n(0) (2)

M5, R, nlly),n(04),n0)DHFIEIIMS 1 S 8 6 BFIDHIE IV,

T E U MERMUEDEMIc BVTIE. —1)INES, MDY, YRS ETRDY TH S, dohy:
HEBGEIRRMIcH LT, Bh=Riiing K&, PAMUIENDINEAA , (LHIP,, —BMWEEAOHE A,
fithi Py, RUTHRAA. SN EIEYH. ITTHETIAEI L. —RMUEN. BENLEDIL, global
Lidedd 5 Y, local variation &®3. day to day ELbiThHIZLTHSB. rlobal tide Bt ETIO I
. BAEISOBRLHDEHABNL.

MENL., —HOF =35I, FubZRlilling &EIh-o. BABMORE/MTERICBIZTHREL D20, &
R tip NI E @Az, FOKE. 117/120 koTik. —ONMETIOIMET (FidE. B6) 2. EHRAMZEBO
IR (RIB) 120U T, Bpk EDIMA. WISHIZRLEhE, EhE VIEOTEIE109/110ka, 101/10Zkn TiE. 20O &
SN B e o 2.

4. plobal tide IWREESLWT. MIFET WS, global Lide LhULTHEMITE. 4~ 1 0 BRI (
local variation &FR{ZHIZ) £RMEDIXT. Titling &7k ST L HHE L, (Hanson and Heck,1084) L7n
Lehs, CISCAT CP-1 B — FBITE. —/p B UriFebhhd, RIRRIEESELEELTH. 3AMTFTHS.
OEY. RUOME LT, H50CVEpDXEZTRRO W SHDIH NI AT, £AIMCHBVTEMBIOh
fERMEISIE D L. ENIHLTIitting &iThs . IBEXRERRNICHOVT, WIEHNA. Rk 28
WEEAL, JURGERIE IR (Kphi) RS U T, seaidlurnal tide oW T@DEFIV(Forbes and Gillette
1982, Forbes and Vial 1989),diurnal tlde IKDWTDEF N (Forbes and llagan 1988) 2 OWREIRIZH>WTH Y
35,

EISCAT CP-1 B- ICI. BTRIE. MT-EE. A 48th. MMIZMIiERTha. 4. ShBoifiE bk
BREDMBIIHNTE. RIFETTOTWSTRTSHS. BRI TMEROIS EWERIFLTVW =
HiclE. THLEORNF -2 LD 23 GHEMY RS,
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Latitudinal dependence of mid-latitude spread F occurrence probability
* K.lgarashi', H.Kataoka? and H.EKato'
1:CRL, 2:Denki-tushin Univ.

This Is a statistical study of mid-latitude spread F occurrence on io-
nogram using 20 years of ionosonde observations in Japan. We used the
data hase made from 5 observatories, Wakkanai(35.3° N), Akita(29.5° N),
Kokubunji(25.5° N), Yamagawa(20.4° N) and Okinawa(15.3" N). The spread F
occurrence properties are shown to be (1) Long time variation:Occurrence
inversely correlated with sunspot number, especially manifesting at Aki-
ta observatory. (2) Seasonal variation:Remarkable occurrence peaks appe-
are from June to July and from December to January. (3)Diurnal variation
:Maxisum occurrence appeares in postmidnight(0~5 h LT). (4) Latitudinal
dependence :0ccurrence probability of spread F varies with station locat-
ion strongly. Lower latitude observations show a different features with

higher latitude observations.
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Fig. 1. Long time variations of spread F occurrence probability at 0 h

LT for Akita observatory, unticorrelating with sunspot number.
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A RELATION BETVEEN POLAR 10ONOSFHERIC DISTURBNCE
AND GI'S SATELLITE POSITIONING ERROR
hy
Hideo MAEND,Tadahiko OGAVA,Shinichi YAMAHOTO,Alsushi DHTSUKA
(The Communicalions Reserch Lahoralory)

GPS positioning dala at Syova Station from Seplesber [988 to January
1990 were analysed. The smean radial distance and ils standard deviation
hetween fixed positions and the mean posiltion increases willh increasing
geomagnetic dislurbance level (local K-index). Satellite distribution
affeele Lhe posilioning. 11 is found Lhat Lhe lover GDOP(Geomelrical
Nitulion of Precision) is less inflenced by gromagnelic disturbance.

ME. AL RS0 27 0060 GP SHilt
RCNMENTHEY . ToMMM0E L SHEW . kT
BN TI00. HASEILIS0[EEXNTVS, CPS
kSO G . L2ensa oot
2T SR L2 IFRY O T BRI+ 5 .
GPSMEORERL. CAAI=FOLI ( 1.6G12)
EPa—F@I2 ( 1.2G 10 z) O2METHSM, P
A= PR RER R > THY 20 PINTU TS
CROMEL Y SEMTN L. k2T, CA/AD—F
DHELSTHIIEITS .

BABOMIER . IR ho XS0 T <4 SIMoML:
AMEOURLAS B, FLLER0TMo Ik
EREL T 2175 . MAMHSMIGINEICS & 5808
M, SmffIEEfhhruws, A—osfEnEoun i
BTSN rregularit fesite ka2 TUL
=AM ALY, |ACHzOBRETH-TH
FOLERRAKY, YT L—vaicmr T, BTE
DR ERTRAROGHELIIBY AL, 2T, 2
BOF—FLWUMRT 3T LN T s RUEILA,
OMIIEAOERE M5, ). NSSHUTS L SR
OIERITEY TR Tv S,

19RRIELT . WL RS I S N G P S 2R
L0t 0 B S F IR 3 R KT LT LR B T I T T B I L
dufe o WGRINIRIC CLOsstE o Fl s 199050 1) .« A2
OS2 2OHEDET LI 05 S 1052
SH L GERTE (RIS A 200t psimm 151% 1) E
WA 2 e & X)) WG Xttt . IR L s A2
72T OE (FIE. R, SE) MiEXhn,

TMOF = 2o it Mol RmEMHOLE T
— & CIHERGDT 00T ~-01" eostanT 390 ~30' Bk
LM BT — S B HIU PRI S X E S o)
00, N B 100D 7 — 5 £0IL . oL IR
[ROFEREODOP Coomebrical Dilution of Precision)ht
GELT (st &l a»oitofi i kv, )
OF = FISEENVARIERUL FO LS5,
(1) WikE PO THIERE . (697 007 17.127 S,
39° 317 12077 E B EMME0m) . HREOFRIESL .
B.6m. EREOENL. 18.20m. SHXOFOLL L 17.6Tm,
(2) L3 TENGE » S o8 MGk TRz e |
Byl . 15.67n(Fig- 1),

(3) WRRIERIE (DM —IRrED) Mkxdmsk
RS O T EFEAGS S I ¢ 5

() K={RfolkEE slc. TEsiEs YL
ROLHTIEIEEESSOPER. o oapkNd s

(MiMOME L L SERELHTOREHOA X LGOUPHIEL
T IR AL OBER L L) .

(5) K =HHmIRA L &G, TPIIRHE oo i 1
DTEFIBI G S Dxp N < 2 5(Fig. 2),
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Latitudinal variation of enhancements in mid-
latitude ionospheric total electron content detected

in the recovery phase of the geomagnetic storm on
March 15, 1989

Hiromitsu Ishibashi", Takashi Maruyama”, Kazuhiro Ohtaka® and Tadahiko Ogawa®
1) CRL/Wakkanai Radio Wave Observatory
2) CRL/Kokubunji
3) CRL/Hiraiso Solar Terrestrial Research Center

An analysis of latitudinal dependence of mid-latitude ionospheric total eleciron
content (TEC) during the geomagnetic storm which occurred on March 13,1989 is
presented. TEC was estimated from the simultaneous differential Doppler
measurements of signals from NNSS (Navy Navigation Satellite System) satellites at
Wakkanai (45.23°N,141.4°E) and Kokubunji (35.42°N,139.29°E).

Unusual enhancements in TEC were observed in the north of Wakkanai during the
recovery phase. They have considerable characteristics of (1) a factor of 10 increase
at peak relative to the background at peak, (2) large-scale latitudinal structures (-
500 km), (3) long lifetime (~ 6 hours), and (4) slow equatorward propagation (~ 60
m/sec) which clearly differs from well-known ionospheric disturbances such as TID.
Using ionosondes at five stations of Wakkanai, Akita, Kokubunji, Yamagawa and
Okinawa, we also examined F,-layer maximum electron densities (N,,,) and h'F of

each station. Time variation of N_,, is consistent with one of TEC estimated from

the differential Doppler measurements and shows that Wakkanai was in the positive
phase of ionospheric storm, on the other hand, the negative phase were still in
progress in lower latiludes.
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Four-Beam Measurements of Ionospheric Structure with the MU Radar
During the Low-Latitude Auroral Event of 20-23 October 1989

T.TAKAMI', S.FUKAO'!', W.L.OLIVER? S.KATO',
T.TSUDA'!, T.SATO? M.YAMAMOTO'!', and T.NAKAMURA!

!Radio Atomspheric Science Center, Kyoto Univ.
2Boston Univ., US.A.  3Dept. of Electr. Eug., Kyoto Univ.

The MU radar was used to olbserve the ionospheric F region electron density behavior above Shigaraki,
Japan simultaneously in four separate oblique beinns during the strong geomaguetic storm of 20-23 October
1989, when the fiust significant anroral display over Japan was observed since 1960.  The four beams,
separated by about 250 ki horizontally at nonal F layer heights, observed drastically dillerent behavior,
with independent and extreme changes occurring on time scales on the ovder of one minute dwing the period
of peak activity.

1980E 10 A 21 BDEMRE A — o Y RBREBICTEADAAMUL—¥— . 7 - T 07 7 £ ABJOLR
REOL XOMBEEAIERICHRELDO T A EATLTLA, E1ic10 H 21 8 2085ic 213 3
4 AEEHEMN (KA 20 8, WRARI, A ¥—4 v v Z7a42§{)) oBbhAZ 3 -7 —HIRORE
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»3, E¥— LHEOEMZERILE F LIS VT 200 - 500 km OKFEHEE E A 35, 0By —ATF
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Fig.1 The MU radar power profile observations in the four beam divections during the period 1944 -1954
JST on 21 October 1989.
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Development of the Boundary Layer Radar

°H. Hashiguchi!, M. Yamamoto', S. Fukaa!, T. Tsuda!, M. D. Yamanaka®, T. Nakamura!,
T. Sato?, S. Kato!, T. Makihira®, K. Hamatsu®
(1. RASC, Kyoto Univ. 2. Dept. of Electr. Eng., Kyoto Univ. 3. Mitsubishi Electric Co.)

We are developing a radar to observe a hieight profile of three-dimensional wind vector in the planetary
boundary layer. We will start observations in 1992, and plan to make routine observations in Indonesia from
1993. This radar will have time resolution of about 1 min and height vesalution of about 100m. Considering
C.? observed with the MU radar. we expect that the boundary laver radar can observe the wind vector in the

height range up to 2600m with the time resolusion of 1 min.

VHF #ikEL — ¥ -2 AL TARER S+ BERRT
IHMRIEERRLEATE Y, NEAXLEMBUEFT L
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Dynamical Structure of Medium-scale Cyclone
along the Baiu Front Based on the MU Radar Observations

G. Kotani!), M. D. Yamanaka!), S. Fukao!), T. Sato?), M. Yamamoto!),
T. Tsudal), S. Kato!), H. Uyeda®), A. Watanabe!) and A. Sumi®
(WRASC, Kyoto University, 22Kyoto University, 3Hokkaido University,
PFukushima University, ¥ University of Tokyo)

We can observe three-dimensional wind fluctuations associated with meso-, medium- and cumulus-scale
(horizontal scale : 10'-10% km) structures moving eastward along the Baiu front, by using the MU radar.
In 1990, we observed two medium-scale cyclones nlong the Baiu front with the MU radar, Ku/C-band radar
and the meteorological Doppler radar simultaneously. When an occluded front passed on 4 July, typical
stratiform precipitations with upward velocity events below the frontal surface changed into convective cells
with a period of 1-1.5 hour in the lower troposphere. In case of another medium-scale cyclone passed during
12-13 July, layered clouds were observed at first, and convective clouds became more remarkable near the
cold front. On the basis of these observational features, we shall present a model of the dynamical structure
of au occluded medium-scale cyclone along the Baiu front.

BAMEOEHMEFEBIC ERE kKE2r—
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On the Role of Saturated Gravity Waves
in the formation and maintenance of
the Homosphere and the Troposphere

Manabu D. YAMANAKA
Radio Almospheric Science Center, Kyoto Universily

Classical theories of formation of the homopause and the tropopause are reconsidered on the basis of
recent development on the saturated gravity wave studies. The homopause level is determined by using a ver-
tical eddy diffusivity induced by breaking of "quasi-monochromatic” internal gravity waves. The tropopause
level is determined by using a stochastic process of saturations of gravity waves with wavefronts parallel to
the mean isentropic surface. The results are compared with observational evidence in the atmospheres of
Earth and other plancts.

MEIIg e, WMEHEMKAEORRMWARBZEORTBICRATEEIS>LTHR<S.

2y 2 bREAEOERICBL T, EICREXKEOBRERWL B AL 6 FICKBHEMD 3 205 NIERD
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S TR~ 1D, ~ V2f,m. ~1/2H, Hyjg ~ H (= 212 fi% Coriolis RE#) ML T, HRERHOR
e T 5.

KIcHABERTC > T, Z&R0I1CIE Emden (1913) , Goody (1949) , Manabe and Strickler (1964)
DL 5 ENFARMoBFXHEAVS. 8L, BikoBra L L cEkkek BRANERSH (-6.5 K/km)
RV, BlhEoFEHIC L 3 HRRAESH (RRAMT-9.8 K/km, BRANCREERET-4.7
K/km) 252 5. &, NAFICEELA Y NERRAR - TR RCr AvHSoOREEBROMBETS S
e IIC 1S FTRIEE % b 2%~ FOLL2 (Olbers, 1981; Yamannka and Tauakn, 1984; Yamanaka,
1985) £ RAVT, S0 — PXHEIMT 3 L SHROMBEEATAHMNT I L5535, coFLHATCREr0H
FREOHRLBATEI I LARINSG. HNTHEOHRESR & HERERE MR, EREHHE L
B~ 2BhiRoRHERICOVTERT 3.
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ESTIMATION OF TRUE VERTICAL VELOCITY USING RADAR
INTERFEROMETRY

S. Fukao!, R. D. Palmer?, M. F. Larsen?, M. D. Yamanaka!,
M. Yamamoto!, T. Nakamura!, T. Tsuda!, and S. Kato!

1. RASC, Kyoto Univ. 2. Clemson Univ.

At VHF wavelength, nspect sensitivity may result in an apparent beam direction that is off vertical
even for a nominally vertically-pointing beam direction if the refractivity surfaces responsible for the
scatter are tilted with respect to the horizontal plane. MU radar mecasurements obtained Ly using
the system in a standard multi-receiver configuration typical for radar interferoinetry (RI) and spaced
antenna (SA) measurements have been analyzed for evidence of such effects. The analysis is based
on the linear variation of the cross-spectral phase as a function of the radial velocity in the frequency
domain for the RI cross-spectra. True-vertical velocity estitnates are obtained by using the fact that the
phase difference between two antennas should be equal to zero when the echoes are being received from
the vertical direction. The tilt angles of the refractivity surfaces were obtained froin the phase of the
cross-correlation function at zero lag, and the radial velocity in that dircction was determined from the
cross-spectra. The results indicate that the vertical velocity derived from standard Doppler analyses is
actually the velocity perpendicular to the refractivity surfaces. and thus can be biased by the projection

of the horizontal wind along the effective pointing direction (Fig. 1).
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Fig. 1: (a) Vertical velocity derived from the Doppler technique compared to the RI method, (b) refractivity
layer tilt angles obtained from the cross-correlation function, (c) error between the RI and Doppler techniques (true
crrar) compared to contribution of the horizontal wind on the Doppler derived vertical velocity (predicted error),
al (d) velocity perpendicular to refractivity layers compared to the Doppler derived vertical velocity.
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Analysis of Gravity Waves in the Middle Atmosphere by Roacket and Radar
Observations during DYANA Campaign

Y. Murayama!, T. Tsuda', K. Oyama?, T. Nakamura!, M. D. Yamanaka!, M. Yamamnoto!,
S. Fukao!, S. Kato!, and D. Offermann?,

1. RASC, Kyoto Univ.

2. ISAS 3. Univ. of Wuppertal, F.R.G.

During DYANA campaign, profiles of horizontal wind velocity and temperature were col-
lected on 17 January - 26 February 1990 by means of eight rockets launched from KSC,

Kagoshima, Japan.

Using data on 17 January. vertical wavenumber spectra of normalized

temperature fluctuations were obtained in the upper stratosphere and lower mesosphere, which
suggests that gravity waves are saturated in the upper stratosphere and not fully in the lower

mesosplere.
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Figure: Vertical wavenumber spectra of nor-
malized temperature fluctuations observed by a
rocketsonde on 17 January 1990. Solid lines in-
dicate observed spectra in (a) the upper strato-
sphere and (b) lower mesosphere. while dashed
lines show the model spectrum.
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MU Radar Observations on the Propagation Directions of Mesospheric Gravity Waves

Takiji Nakamura!, Toshitaka Tsuda!, Yasuhiro Murayama!, Susumu Kato', and Shoichiro Fukno!
(*RASC, Kyoto Univ.)

The comparison of the two series of mesospheric observations with the MU radars (Oct 1986 and June 1987)
showed that the horizontal propagation directious of the dominant gravity waves in the vertical profiles of winds
(Xs : 5 ~ 15km) are quite diflerent between these two months (87th SGEPSS, 1990). In order to study the
sensonal variation of the propagating directions, we have extended the analysis to our regular olbscrvations in
1986-1988 (4~5days a month). Fig. 1 shows the distributions of horizontal phase and group velocities of the
dominant gravity waves. Each season clearly shows polarization in azimuthal distribution, although it is not
so regulnrly repeated year by year. However, by considering momentum flux of each wave together, we can
summarize that; in summer the propagation directions are centered towards north-eastward. while in winter
they are also likely to be north-eastward although some are in the opposite side. Those results suggest these
azimuthal anisotropies are due to the source distribution rather than the filtering effect by mean winds.
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High-Al titude-Resolution Observation of Middle Atmosphere using Jicamarca VHF Radar:
Quick Looks

Y.MaekawaI.SM.Yamamotoz, S.Fukaoz. T.Tsudaz. M.D.Yamanakaz. T.Nakamuraz. S.Kato2 and
R.F.¥oodman 1:0saka Electro-Commun.Univ. 2:RASC Kyoto University 3:Jicamarca Radio
Observatory .

High-power VHF radar technique is a powerful tool to Investigate winds and

turbulence in the mlddle atmosphere. However, an entire wind or power profiie from
the upper troposphere to the lower thermosphere (19-189 km) has not yet been
obtalned. Especlally, it Is very difficult to observe so-called "gap region" from 39

to 68 km due to week echo power. Recentiy, the Jicamarca VHF radar facillty (58 MHz)
in Peru has been largely Improved, and the height resolution of 258-568 m is now
achieved by pulse compression technique using 16- or 32-bit complementary codes. Thls
paper presents a prellminary result of Jicamarca radar observations of the
stratosphere and the mesosphere including the "gap region*, which were conducted on
Sept. 24-28, 1999.

Figure 1 depicts an example of
recelved by the co-polarized

the spectrum contours of Doppler veiocities
(co-poi; a) and cross-polarized (x-pol; b) antenna
arrays, respectively. Each array forms a square of 288 m and contains 9216 half-wave
(3 m) dipoles. In thls experiment, only the co-pol antenna array is exclted by the
transmitter with the peak output power of 1.3 MW. The x-pol array Is used to monitor
ciutter conponents which may come from antenna sidelobes and have random
polarizatlons. Flg.l (a) indicates that the spectral peaks are found up to 42 km In
the stratosphere and down to 67 km In the mesosphere. Note that these peaks are not

found in the x-pol spectrum of Fig.l (b). Thls evidence proves that the Jicamarca
radar detects "real”" atmospheric echoes other than the clutter. On the other hand,
the x-pol spectra seen at the helghts with strong echoes both in the lower
stratosphere and the upper mesosphere are explained In terms of leakage of the

received co-pol power due to comparatively poor isolation
pover divider. That is, t hese spectral shapes are quite
pol component except for 19-15 dB lower values,

of the cross dipoles and the
similar to those of the co-

(a) (b)
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Fig.1l Spectrum contours of Doppler veloclties received by (a) co-pol and (b) x-pol

arrays.
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ATMOSPHERIC TIDES OBSERYED BY THE METEOR RADAR AT SYOWA STATION
T. Aso¢, T. Ogavats, T. Tanakatés, H. Maenot#¢ and S. Yanamotodé¢é

¢ Eyoto University, #¢Connunication Res. Lab. (CRL) Biraiso, #¢¢ CRL,

#4¢¢ CRL Kashima

Anaiysis of 50 MHz neteor radar data at Syowa Station during 1984 - 1985 has benn under way

to extract atmospheric tidai components at Antarctica. The
to cooperative research program related to the dynanics of Arectic

middle atmosphere.
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Meteor trail obsrvations with the MU radar

Masaki Tsutsumi, Takuji Nakamura, Toshitaka Tsuda, Susumu Kato, and Shoichire Fukro
{(RASC, Kyoto Univ.)

We have observed the echoes froni metcor trails with the MU radar, measuring their arrival angle precisely
by interferometry. We can also determine tlie ambipolar diffusion coefficient by the decay constant of received
meteor echo power. Figure 1 shows the time series of the ambipolar diffusion cocfficient obscrved in 18-23 May
1990. Diffusion coefficicnt varies not only diurnally, but also with the period of several hours with their phase
propagating downward, which indicates the contribution of atmospheric tides and gravity waves to the ambipolar
diffusion cocfficient. However.the amplitude of these fluctuations. which is about 30% of the mcan value , is
much larger than the previous results by Kyoto Meteor Radar. Although their differcnce is understood by the
good time and height resolutions of MU radar, closer consideration is necessary about the relation between the

diffusion coefficient and decay constant of echo intensity.
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Figl:Time scries of diffusion coefficient observed with the MU radar in 18 - 23 May 1990.



KRB RB AR AT

H42 01~06

BE it H  (BASTEH
BE B— (FHLARD)

H42 07~14, P55,56

ER /U F—E (F@EH)
= 1 (FRKIE)



H42-01

NOAABETOVSF—%

KXBHALEZEA YV v 2BOEH (3)

R BN E. AR

g, B m—. WBE & ORdEKE

ESTIMATION OF TOTAL OZONE AMOUNTS OVER JAPAX USING NOAA/TOVS DATA(3)

S. TAKANASHI, H. KAWAMURA®,

Y. KIKEGAWA, 5. OKANO AND H

FUKUNISIII

UPPER ATMOSPHERE AKD SPACE RESEACH 1.ABORATORY
° RESEARCH CENTER FOR ATMOSPHERIC AND OCEANIC VARIATIONS

FACULTY OF SCIENCE

TOHOXU UNIVERSITY

Since the nmultiple linear regression nethod using only the brightness temperatures observed at

channels 1, 2,
ozone layer,

transnittance vas calculated by using the radlance data measured by channels 2.

H1RS/2 sensor.

3. 8 and 9 of HIRS/2 sensor can not represcnt the changes of transmittance of the
we axpllecitly added the transmittance term to the regression equation. The

8 and 9 of

Conparisons between total ozone amounts retrieved fronm HIRS/2 data and TOMS data

shoved a considerable improvement for the retrieval of horizontal distribution of total ozone

amounts.
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Measurements of Total Reactive Nitrogen in the Upper

Troposphere
M. Koike, Y. Kondo, Y. Iwasaka, A. Iwata Y. Makino, Y. Sugimura
(Solar-Terrestrial Environment Lab., Nagoya Univ.) (Meteorological Research Institute)

H42-02

Total reactive nitrogen (NOy) at altitudes around 12 ki was measured over the Pacific
Ocean between 65°N and 65°S from an aircraft in October, 1990. Preliminary results indi-
cate that the volume mixing ratio of NOy in the tropical region has been about 0.1 ppbv,
which is about one fourth of those at the middle and high latitudes. This suggests that
an upward motion of the air in the tropical region brings NOy poor air from the lower to
the upper troposphere.
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Volume mixing ratio of the total
reactive nitrogen (NOy) at alti-
tudes around 12 kn over the Pa-
cific Ocean.
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Balloon borne measurements of NOy and NO vere made f{rom Aire sur 1'Adour.
France(44® N) on September 14, 1990. Profiles of NOy and NO from 12 to

40ke vill be presented and discussed.
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H42_04 Observation of stratospheric HCI and HF vertical proflles:
Implication for long term trends

°K. Shibasaki', K. V. Chance, D. G. Johason, and W. A. Traub
Harvard-Smithsonian Center for Astrophysics, Cambridge, MA 02138

We have analysed atmospheric emission spectra obtained with the balloon-borne FIRS-2 far infrared
Fourier transform spectrometer during balloon flights on May 12-13, 1988 at Palestine, Texas and Septem-
ber 26-27, 1989 at Fort Sumner, New Mexico. Vertical profiles of stratospheric HCl and HF from 15 to
50 km are derived from analyses of rotational transition lines in 100-205 cm~? region. 7 transition lines
including both chlorine isotopes are used for analysis of HCl and 2 lines for HF.

We obtain both the daytime and nighttime average profiles. \We compare these results with those ob-
tained during the BIC-2 campaign in 1983 to reveal long term trends of these two species. For HCl we
sce no difference in profiles between 1983 and 1989 within experimeantal uncertainties. Oa the other band,
the 1989 HF profile shows increased mixing ratios at almost all altitudes compared with 1983; the increase
in average mixing ratio is about 18% from 1983 to 1989, or about 3% per year which is much less thaa
those reported by other authors (Mankin and Coffey, 1983; Zander et al., 1987). This fact reflects an
increase in chlorofluorocarbons (CFCs) of anthropogenic origin in the stratosphere, because HF is the sink
for stratospheric fluorine whose significant sources are CFCs.

The HF/HC1 ratio can provide us with a useful indication of the abundance of the OH radical in the
lower stratosphere, because the sources of HC] and HF are similar but their loss rates are quite different
as a result of the reaction of OH with HCI at low altitudes. The average HF/NCI ratio from our 1989
observation is about 0.3 as compared with the value of about 0.2 obtained from our 1983 observation. This
result provides further validation of our current understanding of stratospheric halogen chemistry.

'On leave from Kokugakuin University, Tokyo, Japan

s — Ty — Ty —r—Trr

E HF HCt 3
 ~——0—— Day SepL 1089 ]
40 - -0~ ~]
[ —— @ == Mghl Sepl. 1988 . i
[ ——o-—— Day May 1028 ]
B e Night Mey 1900 B
[ --+-a--<. Early June 1903 (BIC-2) ]
e b cemi Wt June 1983 (BIC-2) E
g [~ —a— - Lale June 1983 (BIC-2) 3
o B o .rwos 30w ]
3 - Zonal Meen (1688) ]
2 ]
2 ¥fF 7]
sl =
20f- -
s -
o a2 2 s aaaal 2+ 2 s 2224l M AP ST

-1 1£-10 \£-9 T3]

Mixing ratlo

Fig.1 HCl and HF profiles



H42-05 Development of a Portable Laser lleterodyne Spectrometer

for Remote Sounding of Atmospheric Minor Constituents

°M. Taguchi, S. Okano, T. Ohnuma, H. Fukunishi

Upper Atmosphere and Space Research Laboratory, ‘l'ohoku University

The laser heterodyne spectrometer of Tohoku University has been successfully operating for
remote sounding of atmospheric ozone at Sendai since 1989. Two periods of annual cycle of total
ozone amounts and drastic variations in vertical profiles ol ozone mixing ratio around tropopause
altitudes have been observed by this new remote sounding technique.

The next step of the application of laser heterodyne spectroscopy to atmospheric chemistry
is simultaneous observations of atmospheric minor species relating to the ozone chemistry and the
greenhouse effect. We have been developing a new portable laser heterodyne spectrometer. The block
diagram of the optical system of this new lieterodyne spectrometer is shown in Figure 1. The basic
perforimance of the spectrometer is equivalent to that of the currently operating one, however, several
practlical improvements are made as follows.

i) The spectrometer is a portable type [or using it at field observations. The dimensions of the
optical system are 600mmn x 800mm and 500mm height, and the weight is about 45kg.

i) Several atmospheric species can be measured by switching the local oscillator lasers which are
installed in a large liquid nitrogen Dewar vessel. The operating wavenumber regions of the diode
lasers are 910-980cm="! and 1105-1150cn ™", respectively.

iii) The operating temperature of the diode lasers can be stabilized at any temperature hetween 60
and 85K with an accuracy of 0.01K using a heater and a temperature sensor installed near the
lasers. Therefore, the available modes of the diode lasers remarkably increase compared with the
system without temperature control.

iv) The holding tiine of liquid nitrogen in the Dewar vessel in which two lasers, a llgCd’le photomixer,
and a HgCdTe detector are installed is longer than 48 hours, keeping the correct optical alignment
throughout long-tiine continuous observations.

The initial targets of this newly developed spectrometer are 1INO3, N2O, Clly, together with
O3; they are very importanl species in the ozone hole chemistry and the greenhouse effect. NO-,
ClO, and CIONO; can be also weasured in solar occultation geometry using a platform such s an
airplane or a balloon.

At present, several preliminary spectra have been obtained by the new portable heterodyue
spectrometler. Experimental observations will be started early in 1991.

Figure 1. The block diagram of the optical system of a newly
developed portable laser heterodyne spectrometer.
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UNITEHTIFIED ATHOSPHERIC ABSORPTION LINES IN TIE 3~5 4 m RFSION

Yonenura. S.,

Ivagani, ., Ogawa,T -

GRL U Tokyo

We found some terrestrial atmospheric absorption Iines which Is not Included

in the HITRAN 1986 DATABASE.

Since we are measuring the solar IR spectrua at

the botton of the most wet and dirty alr in the world, we have an advantage to

find out those absorption features.
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Formation of PMSE layer in the PMC condition

Blan (5K 2) HERH (REEX)

We discuss the origin of the Polar Mesospheric Snmmer-tilne Echo (PMSE) in relation to the Polar
Mesospheric Cloud (PMC) condition. Obscrvations of Proton Hydrates (P1l) with the hydration
order up to 20 induce us to consider Lthat the ice particles are formed through the ionic nucleation
against the recombination with electrons. We disscuss the whole scheme of the formation of ice
particles [rom Plls. Then, we interprete that PMSE is originated at the accumulation region ol
nucleous Plls, which are falling down from the Pl formation region just above and making up

strong gradients of electrons by recombination.
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3. Majorion K4 & 415 Proton Hydrate : H*(H20)n.
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Lidar Heasurnents of the Hesospheric Sodium Layer over Nagano-shi.

A.Nomura, Y.Fujimori, H.Hara, Y.Saito and T.Kano.
Fac. of Eng., Shinshu Univ.

Lidar measurements of the mesospheric sodium layer have bheen made at Shinshu University, Nagano-
shi(36°40" N, 138°12" E) since February, 1990 as a part of Solar Terrestial Energy Program
(STEP). During the period from February to December, 1990, data of 20 nights were obtained.

In this reports, we describe the lidar system and discuss the nightly and seasonal variations
of the sodium layer and atomospheric wave activities on the bases of these results.
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ROCKET OBSERVATIONOF THE OH (9,6) BAND AND O; 1.27 ym NIGHTGLOW(Il )

I.Naito, H.Yamamoto, H.Sekiguchi, T.Makino, Y.Hisada and I.Matuda
Department of Physics, Rikkyo University

Rocket borme measurements of the OH(9,6) band and 0, 1.27 um night-
glow have been made on Jan. 28, 1990. If integrated overhead inten-
gity and volume emission altitude distribution are homogeneous, sym-
metorical data must be observed in one spin. Ovserved data for O,
1.27 ym emission was not symmetry, and O, emission was inhomogeneous.
But for OH 1.38 ym emission it was not evident, because the signal-
to-noise ratio was poor.
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THE EXCITATIOK MECHAHISM OF THE OXYGEN NIGHT AIRGLOWS AND ESTIMATION OF THE ATOMIC OXYGEN
CONCEHTRATION IN THE LOWER THERMOSHERE FROM AIRGLOW EMISSION RATES.

Kita. E.. N. Iwagami. and T. Ogawa
Geophysics Reserch Laboratory, University of Tokyo.

The aititude profiles of volume emissior rates of the oxygen night airgiows, 0, Herzberg I
bands and 01 557.7 nn green line, were sinultaneously observed by using sounding rockets.
By exsmining the excitation and quenching mechanisas of the 0, Herzberg I bands. the
aititude variation of the oxygen atom cencentration in the lower thersosphere (85-110 knm)
can be estinated. On the basis of the estimated oxygen atom concentration profiles. the 0]
green iine Is suggested to be excited via the two-step energy transfer mechanisn.
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Heasurement ol vibrational temperature

Y. KIZUBACHI®, K-1. OYAMA®*®, XK. SUZUK[***, S. SUZUKI****, 5. TEI 1****, 5. OHD****

N. HOGUCHL®***** Y. SHIIK(****

*)Department of Acropantics and Astronastics, Tokai Univ®*’[nstitate of Space and

Aeronaotical Science®*®’ Yolobama national Univ****’ Department of electrical

engineering, Musashi [nstitote of Technology®*****’Science Univ of Tolyo

Abgtract: A method to measure vibrational temperatore of molecoler nitrogen gas

is being developed. [ntengity of two emjcsions from B2X &/ X2% % transition, 4278
A and 4236A are measored in order to tnow the population of N2 at v=0 sad v=I
of BoX i state and then populationr of Ko of various levels at X, £ ¢ is calcolat
ed by osing Franck-Condon factor. The results are being compared with that obtai
ned by a ditfercnt method.
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MEASUREMENTS OF 01557. TNM AIRGLOW VARIATION OBSERVED
WITH MONOCHROMATIC ALL-SKY IMAGING TECHNIQUE

S. Okano. M. EKubota, M.

Taguchi.

T. Ohnuma, and H. Fukunishi

Upper Atmosphere and Space Research Laboratory, Tohoku University

All-sky imaglng observation of 01557.7nn alrglov has been carriod out at Mt. Zao

Observatory of Tohoku University to detect variation of atonic oxygen density

vhich [s caused by atmospherlc dynamics at the altltude of meso-thermospheric

transition region.

inaging optlics with a fuill fleld of view of 150° ,
and a2 2-dinenslonai photon detector whose phosphor output is

FAHEM of 2.0nn,
optically coupled to a CCD canmera

The instrunent eaployed in the observation consists of an

an interference fllter with a

Yariations of irregular structures with a

tine scale of a fov tens minutes and large day-to-day variations have so far

been obtalned
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DOPPLER IMAGING OBSERVYATIONS OF THERMOSPHERIC DYNAMICS
AT SHOFA STATION. ANTARCTICA

H. Nakajlma!, S. Okano!, T. Ono2, K.

Shiokava®, and H. Fukunlshi!

1 Upper Atnospherc and Space Rescarch Laboratory, Tohoku University

2 National Instltute of Polar Research

3 Solar Terrestrial Environment Laboratory, Nagoya University

Observations of thernospherlc tenporatures and winds have been made at Syowa

station,

Antarctlca with a Fabry-Perot Doppler Inmaging System for 46 nights

covering varlous auroral conditlons from qulet arc to active aurora. Although
conprehensive analysis of Doppler Imaging data stored In optical dlsks will be

nade after arriving of tho data In Japan,

prelinlnary rosults shov that F region

tenperatures dorived from profiles of auroral 0l 630.0nn enission inerease with
a rapid response to aurora) actlvity enhancenent.
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DEVELOPMEHT OF A VUV SPECTROMETER EQUIPPED WITH
ABSORPTION CELLS FOR D/H RATIO MEASUREMENT (IV)

T. Kavahara, S. Okano, H. Fukunishi
Upper Atnosphere and Space Research Laboratory, Tohoku Unlverslty

We are developing a vacuun ultraviolet spectroneter equipped with a set of absorption cells
for D/H ratio measurements. The absorptlon cells are used to separate HLya llne and DLya line
wvhose separatlon Is only 0.033 no. Tenporal changes of absorption amount for 2-hour duration were
neasured using an fmproved absorption cell In order to study the stability of absorption. The
neagsurenments were carrled out for four comblnatlons of ll2 lamp - N2 gas, Hz lamp - D2 gas.
D2 lanp - Hz gas. and D2 lamp - D2 gas. The absorption level changes greatly In the first len
minutes and gradualiy approaches to a constant level thercafter for cach conbination of the lamp
and the gas.
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Flgure | Temporal change of absorption with
keeplng a fllament temperature at 1100°C. The
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H2 gas In a cell.
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OBSERVATION OF STRATOSPHERIC OZONE DISTRIBUTION BY ROCKET-O0ZONESONDE

Takashi WATANABE ' and Toshihiro OGAWA ¢
1:Tsukuba College of Technology
2:Geophysics Research Lab., University of Tokyo

Altitude distribution of the stratospheric ozone density has been ob-
tained using rocket-ozonesonde aboard a meteorological rocket NT-135,
The ozone sensor consisted of four-color UV filter radiometers which
neasured the absorption of the solar radiance by ozone between 59 and 20
ke at its descending stage with the parachute.
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Model calculations of the N,' 1N vibrational Population Excited
by Energetic o° lncldont from the Ring Current

M. Ishimoto
Computaional Physics Inc., Annandale, Virginia U.S.A.

G. J. Romick
The Johns llopkins University Applied Physics Laboratory,
Laurel, Maryland U,S.A.

The N, flrst negative (1N) emlssions from anomalously
populated high vibrational levels in the B? s state have often been
observed in subauroral regions during larga storms. Energetic 0O°
from the ring current has been inferred to cause this anomalous
vibrational enhancement. Using an 0' transport model, we have
used various 0° energy spectra to calculate the intensities in this
band system.

Introduction

Anomalous optical spectra taken at mid-latitudes have been
reported during large magnetic storms. Oone of the spectral
characteristics J§s the drastic change in the vibrational and
rotational distributions in the N, first negative band system
compared to that expected from pure auroral electron excitation
(Figure 1).

A Lockheed instrumented satellite obsarved the precipitation
of oxygen ions with energjes less than 12 keV during a number of
large storms in 1970. The energy flux reached 1 erg cem?s’! around
60° geomagnetic latitude. More recently, TIROS/NOAAR satellites
have observed the precipitation of ions with energies greater than
30 keV up to total energy flux of 30 erg cm?s™

Our objective is to see whether these types of energetic O°
fluxes can produce the observed vibrationally enhanced 1N
emissions. 7The atmospheric consequences (lonization and heating)
due to such energetic particles will also be considered.

Results

The 1N emission spectra are highly sensitive to the shape of
the incident 0’ energy spectra. Our calculation shows that an 0'
synthetic spectrum similar to that observed, can produce a 1M
emission distribution with vibrational populations close to that
observed at mjd-latitudes. The emission ratio of the (1-1)/(0-0)
and (2-2)/(0-0) bands are a factor of two and eight, respectively,
larger compared to the ratios at the Frank-Condon limit. A total
energy flux of 10 erg cm'ls’' would produce emission intensities
similar to those observed at mid-latitudes. This quantity of
incident energetic 0' results in atmospheric heating three times
larger than that produced by noon solar EUV radiation. Figure 2
shows the altitude distribution of the emission rate and the total
column emission ratio of the (1-1) to (0-0) band.
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P31'P57 FORMATION ANALYSIS OF SHOCKED QUARTZ
Y. MIURA

Faculty of Sclence. Yamaguchi University. Yamaguchi. 753.

The purposes of the present study are (1) silica mineral change by
shock metamorphism. and (2) application of the formation process to
natural Impact craters and Cretaceous-Tertiary (K/T) boundary samples.

Impact metamorphism of silica minerals can be analyzed by (1)
volume percentage of shocked quartz width [1]. and (2) change of the
calcuiated density. From the structural data shocked sillca minerals,
the following formation stages are considered in this study [2.3]}.

1} Compression stage of shock impact. High pressure type silica
minerals of stishovite and coesite are formed during this stage. How-
ever. jmmediately after the compression due to shock impact. the silica
phases are transformed to quartz of lower pressure silica type. Thus
high pressurec type silica is very difficult to find.

2) The initial release stage. Shocked quartz grains with shock lameilae
were formed at the release from the compression stage. The difference in
volume between stishovite (or coesite) and quartz is the mechanism for
generating the lamellar formation which indicates shock lamellae after
expanding in volume (<1 vol.%¥) from the stishovite (or coesite) fields.

3} The later release of coptamination stage. This type of shocked
quartz shows a lover density and a decorated planar texture and is
formed at the later release of the contamination stage. The planar
lamellae are replaced by a fluid solution which is the main cause of the
lowing of the measured density of quartz grain at the final stage. It
is difficult to ciearly differentinte hetween the formations generated
by impact and igneous (i.e. volcanic) process at the later stage.

The above results can be applied to the formation processes of
shocked quartz minerals in impact craters and K/T boundary samples.
Relation between shock lamellae percentage (i.e. x vol.%) and shock
pressure (i.e. y kbar) is expressed by the following equation.

y = 6.3-x +50.0 (r=0.96)

Relation between density deviation A p (%) obtained from cell-
parameters of quartz grains {i.e. x %) and shock pressure obtained
from shock lamellae of Charlevoix crater [4.5] (i.e. y kbar) is
expressed by the following equation.

y = 0.15-x (r=1.00)

The present research is supported by the Grant-in-Aid for Scienti-
fic Research on Priority Areas (Shock Rave Research) of the Japanese
Ministry of Educatlon. Science and Culture.
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Experimental Demonstrations of Formatlon of Tetrataenite Phase
Chihiro Kaito and Yoshio Saito
Kyoto Institute of Technology. Matsugasaki Sakyo ku Kyoto 606
The sagnetization of tetrataenite containing meteorites is practically inpo-

tant in the paleomagnetic reserach of the primordial solar systenm, because of
the unuseally high magnetic coersivity of the tetrataenite. These neteorites
have been cooled slowely 100°C/10°yr and Fe-Ni regions have been developed a
characteristic structure. 1t is iopossible to produce the tetrataenite phase in
the laboratory by conventional heating of laboratory Fe-Ni alloy. The man-made
tetrataenite due to neutron radiatlon and high energy electron radiation is con-
sidered to be due to the enhance the diffusion of Fe and Ni by irradition of the
taenite (disordered phase). In the present report. we would like to show three
production methods of the ordered phase grains. Small grains can be produced
by the gas evaporation technique, in which a material is heated in an atmosphere
of inert gas. Since the crystallite grains are grown in an atmosphere without
any substrate in many cases, they form three-dinentional solid grains fron the
gas phase.The most ioportant mechanism in this technique is the coalescence
growth. The coalescence depends on the particle size and particle temperature.
Some of the nature of small grain may be appeared.

(i) Production of tetrataenite phase by coalescence between Fe spoke and Ni
ssoke grains. The grain sizes of Fe and Ni were 10 ~ 50 nn. The ordered
phases can be produced above 200°C by coalescence between Fe solid grain and WNi
solid grain.

{ii) Production of tetrataenite phase by evaporating the disordered alloy of
FesoNiso by ordinary gas evaporation sethod. A new collection method and forna-
tion condition of the tetrataenite grains have been elucidated.

(iii) A new production method of tetrataenite phase by the reaction between
film and grain. The ordered phase can be produced by the reaction at 300°C.
Our res ults show that the formation of vacancy is an important aspect of the

formation of ordered phases at low temperature.



P31-P59 Scaling Law of the Planetary Maguctism

Based on Toroidal-Poloidal Decomposition

(Y E (O BB AE A1)
Yasuharu SANO (Faculty of Scicuce, Kyoto Univ.)

A new scaling law for the planetary magnetisin was developed on the assumption that the Lorentz
force balances the Coriolis force in the plauetary core. We will also assume a steady aw-dynamo
model. In deriving the scaling law we decomposed the vector ficlds into the toroidal and poloidal
components, and dealt with them separately. The poloidal and toroidal parts of the induction and
Navier-Stokes equations suggest that the following relations roughly hiold between poloidal magnetic
ficld Bp, toroidal nagnetic field By, poloidal velocity field vp, and toroidal velocity field vy in the
core:

By ~ por.urBp (1)

Bp ~ por.aBr (2)
BpBt ~ 2uprvpd (3)
B} + B ~ 2uprovpf 4)

where g, @, 1, p and r. respectively denote the magnetic perineability, the clectric conductivity, the
angular velocity, the mean density, and the radius of a planet’s core. The coefficient a is related to
the mean clectromotive force arising from turbulence in the core. The above cquations lead to

2p02

"7 o By @
202
Br ~ ——
el (6)
vp ~ Q)
fior,

It is seen that the ratio of the toroidal to the poloidal inaguetic field, which shall be denoted by 7,
also gives the toroidal/poloidal ratio of the velocity field:

y= gt =Tt (®)

For the earth, we obtain

vp~2x107"[ms™"], vr~3x10"%ms™"],

Br~5x10"%[T], v~16, a~1x10"%[ms™] ®)
If we set up a simple assumption on the coefficient a that it depends on 2 by
ax ¥ (10)
we can express the dipole moment of a planet by the combination of four basic parameters:
M o 1731723140072 (11)

The prediction agrees well with the observatious in both cases where v = 0.5 and v = 1.0.



