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Geomagnetic and Topographic Survey of MIKAWA Crater, Minami-Aiki-Mura, Nagano Prefecture
Tadashi NAKATSUEA, 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 Applied Earth Sciences, Mining College, Akita University
“Rescarch Institute of Natural resources, Mining Cotlege, Akita University

Magnetic survey has been performed in Akinomiya area, which is known as geothermal
region. Six survey lines were sclected for magnetic measurement. Kawarage line was the
longest route of measurement (2300 m). The measurement interval was selected to 25 m.
Aficr filtering, the tendency of decrease appears around 4500 m and a trend of weakening is
found from 7000 m to 12000 m. The former can be interpreted as a thermal effect and the
lauer is clearly correspond 1o 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 820 m A.S.L., and line interval average was about 350 m.
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D21-O4 Magnetic anomalies of the seamounts
forming the Joban Seamount Chain

®Masalu, D.C.P., K. Tamaki, M. Nakanishi,
A. Oshida, and K. Kobayashi
Ocean Research 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 to
10th July 1990. The purpose of our survey was 1o collect geomagnetic total force
and Sea Beam bathymetric data of this Seamount chain, which we used in modelling
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 knowledge of the tectonics of the Pacific plate
and possibly also to the understanding of the origin of the seamounts forming this
seamount chain,

We surveyed five seamounts, i.e. the Mizunagidori (Bosci) (to the north east),
Iwaki, Hitachi, Daisan-Kashima and the Daini-Kashima (1o 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 QOceans
From Two-Dimensional Inversion of Marine Magnetic Anomalies

KEIZO SAYANAGI AND KENSAKU TAMAKI
Ocean Research Institute, University of Tokyo

The objectives of this study are to present the distribution of magnetization intensity of the major occan
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 Ocean, and 65°-45°S
and 180°-100°W for the South Pacific. All of the marine magnetic anomaly data in these areas were reduced to
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 each area is derived by two-dimensional inversion of the upward-continued
magnetic anomalies 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 arca. 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
feawres of intensity variations in magnetization against crustal age are 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 5 - 25 Ma in the Northeast Pacific, Atlantic, and Indian Oceans. (3) The
magnctiialion 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 doces not continue prior to that time.
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OBSERVATIONS OF TOTAL GEOMAGNETIC FIELD BY THE POLAR PATROL BALLOON
F.Tohyama', R.Fujii®, S.Kokubun®, H.Akiyama*, N.Ohnishi®, T.Takahashi'

H.Bjiri%, 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 wmeasuring 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 magnetic and gravity anomalies in com-

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

anomaly 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-(8in(Ir')-sin{I0’)}/(8in(Ir)-8in(J0)) - (1
expl{i(Ir'+10’-L)}) -F{u)
=RES(u) -F(u), -3

where, C=Gc- /J, Ge{gravity constant)=6.672x10 cmOVg/sed@ﬂ
G(u), F{u) are Fourier 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.(1), Response function contains two informations
concerning with a source body. From the phase factor(é) of the
response function, an effective inclination of magnetization vec-
tor can be derived by Ir’z § -10+ L . Besides, the amplitude term
of response function gives the density/magnetic moment ratio of a
source body for each wavenumber. This 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 to Fig. 1 for explanation};

G(u,v):C/w-cos(Ir')-cos(IO')/[cos(Ir)-cos(IO)-cos@—cosQ‘}'

exp{i(1r’+I0'-1L)}-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' Gu,v)
coincides with Ir of magnetization !
vector. Some examples ,using three-
dimensional response functior. are also
demonstrated for verification of

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

a seamount.

en(l.ﬂ)
ec(L,H)

v(East)

J(Desle)

F(Do,lo)

UEDA,Y., A Comprehensive Analysis
method of magnetic and gravity
anomalies using response function Z(bown)

and it's applications, Jour. Japan Fig.12. Three dimensional coordinate system for
Soc. Marine Surveys and Technology, derivation of three-dimensional ic-gravity

2,49-60,1990 response [unction.
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Developaent of TDEM Instrument using Fluxgate magnetonmeter

Masashi Shimoizumi, Tohru Mogl, Koichi Suzuki and Akira Jomori
Kitakyushu Poltech. Coll., Fac. of Eng. Kyushu Univ., PCL, JCR

¥e develope the TDEM instrument using ring-core Fluxgate pagnetometer
which enables us to set the sensitivity up to 1a¥/pT. The systez transfer
function 18 close to 1 order low-pass filter,with a cutoff fregency of
sbout 200Hz. Three test surveys were performed. Though there is such rooms
for further isprovement, we are fairly satisfied with the eost 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., Noriaki Kawakami(GERD)

ABSTRACT

We have analysed remote-reference wideband magnetotelluric data at eight stations from an
east-wesl transects across the central Tohoku district. The survey was conducted as a preliminary
experiment Lo reveal deep crustal structure related to the Pacific plate subduction. The data
were modelled using one-dimensional Bostick inversions of rotationally invariant parameters,
tentatively determined TE and TM mode parameters, respectively. The resulting geoelectric
model exhibits resistivity of less than  100sim in the western half to the depth about Skm,

and more than 1000&m 1o the easternmost part.

limit validity of the result.
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NETWORK-MT MEASUREMENT IN AOMORI PREFECTURE. JAPAN -PRELIMINRY REPORT-
Y. Nakayaga'’' M. Uyeshima®' T. Kavase’’ H. Utada‘' Y. Mishida'' S. Uyeda®
Fac.of Sci..Hokkaido Univ. 2) National Res. Inst. for Earth Sci.and Disas.Prevention
E.R. 1., Univ.of Tokyo 4) Dep.of Marine Science, Tokai Univ

The NETWORK-MT Method, which uses ground earths of Nippon Telegraph and
Tclephone Corporation, was developed by UYESHIMA et al. The method was
already applied to the castern and central Hokkaido, Japan

We conducted the NETWORK-MT observation in Aomori prefccture, north eastern
Japan, from January to March 1990. We divided Aomori prefecture into 141
triangular areas and estimated the averaged inpcdance tensor of each 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.
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Vector anomalics of Lhe geomagnelic field around Lhe Rerguelen Plaleaw

Yoshifusi NOGI'?, Hotukazu SEAMA? , Nobuhiro 1SEZAKI?', Tapolsu AVASHI®?, Minoru FUNAKI®?, Kalsulada KAMINLMA®?
I Meteorological Research Inslilule  2)Ncean Research Institute, University of Takyo
$Facully of Science, Chiba University 4)Geographical Survey Instilule S)Nalional lnskitule of Polar Research

Yeclor anomalics of the geomagnetic field were ohtained around the Kerguelen Plaleau during Lhe 30th and
st Japanese Anlarclic Research Expedition. The direclions of twvo dimensional sagnelic slruclures vere diterained
by wsing vector anumalies of the geomagnetic field. K-S and E-V direclions of sagnetic struclures above the
Kerguelen Maleau are caused by topograpic and slructusl lineazenls of the Kerguelen Plateau. in Lthe basin o
the west of the Kerguelen Plateau, stable NFE-SW directions are found. These RE-SVW direclions oay supgsesl lhe
dircctions of e eagnetic anomaly lineations originated froe the ancient abomloned ridge.
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Paleosagnetise of the D/C Boundary Section in Guilin, South China

H.Morinaga', A.Matsunaga?, Y.Adachi’,

¥.Hyodo?,

H.Inokuchi?, H.Goto*, Y.Liu®, W.Yan®,

and K.Yaskawa?

| Fac. of Sci., Hioeji Inst. of Tech.,
Sci. & Tech.,

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

2 Fac. of Sci.,
4 College of Liberal Arts and Sciences, Kobe Univ., 5 China Univ. of Geosci.

to establish a aagnetostratigraphy
A D/C boundary section

Kobe Univ., 3 The Grad. School of

for the period around the
in the vicinity of Guilin,

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

sedigentary units.
cogprising the identical
results show that the saaples have
the formations. The amean directions before
divided periods are

sioilar to each other.
49.4° (k=3747 and aes=1.5" ) and is different slightly froao

Fifty-four licestone or shale sasples were collected from a locality
to those of standard section.

Unfortunately, the paleosagnetic

the secondary sagnetization acquired after tilting of
tilting correction for
The acan of these four seans is D=1.1°

of four
and I=
the direction of the virtual

the results

geocentric dipole field (D=0° and 1=43.4" ) and fiarly fros the present direction (D=-2.1°

and 1=36.6° ) calculated from IGRF(1985).
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Fig. Palcomagnetic results 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 YASKAWA?
'The Grad. Schoo! Sci. & Tech., Kobe Univ.
2Fac. of Sti., Himeji Inst. of Tech.
3Fac. of Sci., Kobe Univ.

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

Paleoragnetic study have been performed on sedinmentary rocks from the Triassic to the
Canbrian formations to explain the tectonic evolution of the China. Oriented 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 thersmal
treatment. The characteristic component of remanent magnetization of each specimen was
separated using a principal coaponent analysis (PCA) described by Kirschvink (1980). The
site-nean directions before tilting correction were coapared with the direction of the
virtual geoceatric dipole field (GDF: Hancheng D=0°, (=55.1°; Xunyang D=0°, 1=52.5°),
suggesting whether the direction is attributed at least to recent secondary magnetization
or not.

W7V TIIRERNI>DKEEN (HE7o
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T V3 (Zhang et al., 1984), shE £ Witiz4ir
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199058 A A HL9A 12 H 13 T EIBA YT K D s R i
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Flg. Site-mean characteristic directions before tllt corrections.
confldence circles of equal-area projections.
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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 Paleontology, Academia Sinica

Paleomagnetic investigation was carried out on the Mesozoic scdimentary 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 carly Cretaceous for the
silistone and shale formation and middle to late triassic for the bedded chert based on the studies
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 demagnetization, 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 praimary, 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 carly 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 time, which are much lower than the present latitude of 47°N.
Comparison of the paleomagnetic and other geological cvidences 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 supenterrane along
continental margin of western Pacific at least since middle Triassic until Neogene time, than the
Japan sea opened and the Mino terrane moved to the present position.
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40Ar-39Ar ages and paleosagnetic studies for rock samples froa

S#r Rondane Mts., Antarctica.
Y. TAKIGAM! (Kanto Gakuen University)
(National Institute of Polar Research)

M. FUNAKI

K. TOKIEDA (Shimane University)

40Ar-19Ar and K-Ar ages and paleomagnetic studies were performed to

rock samples

collected from Sgr Rondane Mts., East Antarctica. For Biotite samples separated froa
granite or syenite, plateau ages are decided to be aboul 500Ma, which is consistent
with the previous data. Ages of 440-480 Ha are also obtained for another igneous samples

such as dolerite dyke.

VGP positions from paleomagnetic studies concenirate to a similar position. llowever,
this position is inconsistent with that of Triassic to Jurrasic Period of East

Antarctica.
inclined slightly after 440Ma ago.
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Paleomagnetism of Tertiary Sediments 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 Hokkaido 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 Science, Hokkaido University

For explanation of geotectonics of Eastern Hokkaido ,a paleomagnetic
study is made on some Cretaceous - Paleogene deposits,developed around the
Shiuvranuka Hill. paleomagnetic direction of the Nemuro G, (up - Cretaceous
~ mid - Paleogene;Nemuro Zone)is 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.
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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 directions at that time are not enough to make
it clear how NE Japan rotated. Paleomagnetic sampling were carried out on Usetsu region,
the border region of Yamagata and Niigata Prefectures to obtain 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, conventional demagnetization
methods, PAFD and PThD, were not effective for the mosL of samples. The existence of
goethite is suggested by the results of continuocus susceptibility measurements, 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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PALEOMAGNETIC STUDY OF MARIN CLAY Mad IN 0SAKA SEDIMENTARY GROUP
Kaori TAKATSUGI', Masayuki HYODO?, Fumiyukl MURATA¢, Chizu ITOTA?
' Fuculty of Sci., Kobe Univ.

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

Paleomagnetic investigation of earine clay Mad in Osaka group revealed an existence of
norsal polarity zone about 3 @ just above the Azuki tuff. The stratigrahic position of
the zone is stuated between the Jaracillo event and the Brunhes-Matsuyaca boundary. The
norgal 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 EARTII

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

Paleosecular variation records of the gecmagnetic fields from four regions (Japan, North America, Great
Britain, and Australia) for the past 10,000 years have been analysed. Spectral analyses by Maximum 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
weslward velocities of drifting nondipole sources in recent field. Counter-clockwise rotational 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, paleointensity 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 palecintensity 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 Lo 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 viscosily 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
out 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 palecintensity determination, and

report the preliminary results.

(a) Histogram of Konigsberger ratio (b) Histogram of viscosity index
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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 certain length of time In laboratory which resulted in forming some unidentified vet
minerals. This phase seems to show a character of partially oxidized phase, titanomaghemaite,
and reveals a strange character never reported before. Discussions will be made on the forma-
tion of this chase In natural rocks and it’'s implications.
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E42-13 A Sstatistical 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 stalistical distribution in direction. Now we
consider a population of a great number of unit magnetic moments which has a mean direction u and
angular variance 62 and sample a magnetization M composed with n unit moments (IMI=M, M<mwn). M is
cqual to nme where me is effective moment, i.e. 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=const/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**
.Departmem of Geology and Mineralogy, Faculty of Science, Kyoto University
**Department of Earth Sciences, CIAS, University of Osaka Prefecture

Deconvolution using Bayesian statistics was performed on Smm interval path-through
magnetometer output of U-channel samples. Subsequently the U-channel samples were cut into
Smm 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 geonagnetic 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 emission
than in the vest hemisphere.
Ap indices or maximum proton flux.

B BT, 10HeVEA LD F o b 55100
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67O b Bl gl x5 (Ap230
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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

are analyzed in this study.

The flares associated
This tendency is
However

is larger

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 Heliqspheric 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,
I. Morishita

Department of Physics, Asahi University,

The existence of sidereal semidiurnal variation of cosmic-ray intensity in a rigidity
region 10? ~ 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
(m1,72) and directions (a;,a;) of the first and second order anisotropies in the following
galactic cosmic-ray intensity distribution (§) 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+ mPi(cosx1) + n2Pz(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 n; > 0 and 5, < 0 and almost the same direction
(a1 ~ 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 Asynmetry of Righ Energy Cosmic Rays{(~10'%eV)

OK.Munakata\ S.Yasue. K.Chino. S.Mori. *Z.Fujil. ®S.Akahane. °J.E.Hunble,
€A.G.Fenton. °K.B.Fenton. °M.L.Duldig

Shinshu Unfiv.. *Nagoya Univ.. °Fukasi H.S.. “Tasnmania Univ..
PAustralian Antarctic 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 3x5 array of 1m? units which are Imx Imx0.1mn
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.
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Laboratory Simulation of the Heliomagnetosphere

S. Minami, Y. Takeya

fsaka 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 result indicates expansion of the
contact surface through the magnetic field line which crosses the posi-

tion of the simulated sun.
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(1) HTOFEWEHHITEAIRBOcmTHY, ERHILREHRHEW collisio
n free EH AT LW,
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kb2 —AMAWETFITRESRZEONT 3 ERABEEIL I SMOAMIZL B
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ZMWMEER (Wiukler et al., 1987) P TWV3 L1 SModb RGBT AER
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FFED 1T BHEIAMI AT ES3BBICL>TH oM Heliomagnetop
ause D4R Baranov FOFHULEYEROLDERRRZ->TWLWEZ E A2 F
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BT IYEMEBLUTLWACENDDRS, Y w Y —FEWRX10 s, T353R
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Viukler, K.-H. A., et al., Phys. Today, 40, 28, 1987.
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VERY LOW-SPEED SOLAR WIND OBSERVED WITHIN 0.8 AU

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

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

Origin of a low-speed solar wind has been one of nysteries in the solar wind 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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BUD Analysis of the Outer Heliosphere Including the Solar Botation Effect

Karuichi Washimi (STE Laboratory, Nagoya University)

A structure of outer heliosphere is studied in cylindrically syamnetric

systen by means of MHD simulation including the solar rotation effecct. It

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

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

T. Saito®, 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 lo 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 Mohican-type hair during a

sunspot maximum.
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DYNAMICS OF COMETARY MAGNETOSPHERE ASSOCIATED WITH INTERPLANETARY DISTURBANCES

Y. Kozukat,
! Geophysical Institute,

t Japan Planetarium Laboratery,

T. Saito!l,
Tohoku University,
3-

and 8. Numazawa?
Aoba-ku, Sendai 980

1-8 Yoneyama MZ, Niigata 950

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

of the solar wind and the heliomagnetesphere.

Five comets appropriate to

study the cometary magnetosphere nppeared from the latter half of 1989 to 1980.
Many plasma teil disturbances were observed being associated with frequent solar

wind perturbations owing to the high solar activity.

Some analyzed results

will reported on three events of comet Levy (19890c).
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An Alfvén Wave-Driven Solar Wind Model

H. Umeki and T. Terasawa
Department of Geophysics, 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 belicved
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.

VM. Umeki and T.Terasawa, Decay instability of incahierent Alfvén waves in the solar wind, 1991
preliminary
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SOLAR WIKD - HAGHETOSPHRAR JRTERACTIGH AT THE POSSIBLE CROSSIRG OF COMKT HALLEY'S TAIL IN 1910 IKFERRED FROM
HID-LATITUDE GROMAGNETIC FIELD DISTURBARCES

T. Iyerori' end T. Areki?

pata Annlysis Center for Geomagnetisn and Space Hagnetism, Faculty of Science, Kyoto University. Kyoto 608, Jagan.
‘pepartoent of Geophysics, Faculty of Science, Kyolo University. Ksoto 608, Japen.

Geomagnetic disturbances during the period from April to June 1910 are analyzed to detect the possible effects of the comet
Halley on the solar wind - magnetosphere interacticn. Data freo six oid-latitude gecmagnetic obeervateries are used to calcy-
late the lregitudinally syceetric (i.e. Dst) and asyrretric fields. An application cf a linear grediction filter to separate
the solar wind dynamic pressure effect on the disturbances freo that of the ring current suggests that there exisls a compress-
jonal variation in the Dst on May 18 which is aromd or slightly earlier than the tine of estimated coretery tail encounter.

The noroal-run magnelogran from Agircourt on the dayside and that from Shanghal on the nightside also indicate rather strong
(i.e. 30-40 nT) corpressional variatien. The disturbinces characteristic to the solar vind - cagnetosphere interection under the
southward IMF condition and that of the ring current develojrent are seen during the peciod. An exponential recovery of the Dst
also supports the atove inlerpretation. These results suggest that the Earth’s magnelosphere has been affected by a dense
cometary plasma tail with high dynamic pressure though the solar wind-magnetosphere interaction typically cbserved under the
southward IMF condition has been taking place during the encounter.

191 0S5 [HZIBAN L —BEORICASHS LznL
VAT ET. —BOAR . BERTE YoRZBEMIbRD
MEELE ., B2 b BRI A hizho 2 (Rippoldt,
1910) . LML . Yan et al.(1984)02 , LI TEERRE Ni-IREt SR
LENL -SRI RO RVW--Bh s . ThSHOND
BEEA TR L L= . Ivanov and Shevnin(1966)45 £ URussell et al, - "}&W?ﬁ%
(199701, FEHFOIBHNF — 525, RHEBET@MANL -85 | § *‘?}rw
OIROYIZAD . ANROWENRD L, IRIEREANIRL AL
pAeFLA, 19105111 8- 1 0 QoL Lo
RN LD TH- 1=, WERHROBHADRT — ¥ 2L <
BB LIZED . COMWIIOWTEDRINRENERM DL,
VROROUIDRHAEANAS 2 WS B IRZRR/M LB RD 0005/0)_+ 10C08/31 e
ROWH >V TOIREM B LM OFAROENTH S, -=

1 91 OfEDIRHAT — ¥ MY OBMRANRTWINE | HRN
Hey y— (WDC) EGIRI<rs, Aousouitiot® 7k e 1
BHOF - LS RET S TVWeW, STk, BIEARICH "
#—Rs T 5 & > IR L BEH o -8 (R 7 -
SHRT (H) ELUMAMD (D) IKHMS , BHER (SYM- —
WhpSD s LR ERHAEXE (ASY) 2RIBL. SheR
Gk KRB ¢S £ — & CIMDBIBREL & ORFONEDmRE —~ — ~
RN T . YSOARE - WAPHE NS, " " ”

B112, 19104 Hin56 NI TOIBER | 3TN S
MYLD s t OEME DB LUHOFBEEERA LT, Jiik . i
120 T Iyermri(190)IZAL & b L HITFI L THS . AR I e !
2 TEIENZENN: & STNHEIEL AN 3 & 5 IS5 o8 T

FRLTVS NL-SEMBRLIESA1T -2084800T

10,0401 - 10/04,20

[

ovrom | — ot

[

RUSTHE. -SALTHOIBLSIZ. 5H1 BAMGIHE DEEL *‘~*——~@-—-ﬂ”~wwv=wwm¢—
1. EEAeN»THY , FRGEWEIR, Y7 ALY FoRRER H
ML BLOTHEI LM TME S, O I . X 1

REDBIEDMII: X &EREOIER o0 RIS GRS (1 Voav o Poutn
MF) XN 6, N —BROMSEN.A > TARED

BEMI< 2oz LV ARG, U LAAMR - HRWHGE  Figure 1. The asyeretric disturbance fields of the H-

{EMMAE > TV 2 HTHS, Wis . AMBEOYMEDRIE
9?;!2&10)4 A UMARIBIC XD MR R 6DTIRZVIERA
bhd,

Acknowledgrents

and D-corponient end the symmetric field of the H-component
(i.e. bst) derived from 6 mid-latitude stations. The
period from April 3 to June 29 is shown shifting the
horizontal axis to show the 27 days recurrent storms more
clear. The period from May 17 to 20, 1910 Is emphasized
by a box with thick line.

This study was initiated during a stay of Prof. 0. Vaisberg at Kyoto University as a visiting professor supported by a fund
from Japan Seciety for the Promotlion of Science. We thank his introduction on the geomagnetic variation dur‘l,:;rthe zcounter

of the comet Halley.

¥e also thank the staffs at the ¥orld Data Center A for STP. Prof. . Gao at the ¥orld Data Center D

for Georhysics, the Kakioka Hagnetic Observatory and Prof. D.R.K. Reo at the Indian Institute of Geomagnetisn for kindly

providing the data in 1910.



APz, (1)

G12 01~04, P22~24

R i 3 (B KSTEHT)
alll #HZ  GELEH

TR R (1)

G12 05~09, P43~45

Ex 2 % (FEbt)
Tl k—  GEERH)

ULF

G12 10~15, P28~32

Ef WFE EA (RK18)
BT AX (ZXSTEHT)



G12'Ol IRBTFHUHBICLEFHIA - P ALY - OfIEBRE(D)
FREOH, KEA., EDHE. GRAM. Bme
(L KE)

Identification of the direction of decametric pulsating source
using three base-line interferometer

°T.Katase , H.0ya .M lizima,

A.Morioka and Y.Fukuzaki
Geophysical Institute, Tohoku University

To identify the source position of the decametric pulsar with the period of 421.602+%
0.0imsec, interferoncter method Is applled by introducing the "Fringe Stopping™ technique.
In this method the interferoneter system developed for observation of Jovian decametric
radiation is utilized ;obtained data are sent through the telemeter systen to the main
station at Sendaj.The obtained data are digitized through the A/D converter .The box-car
rethod is applied for the data set obtained under the same phase differrence condition.
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Effects of turbulent regions around solar magnetic sector structure for
Jovian decanetric radiation from 12 years ground-based obserbasion

K.Furukawa,H.0ya and A.Morioka

Geophysical Institute, Tohoku Univ.

Using 1Xn base line interferonmeter data obtained during about 12 years, the effect
of turbulent regions in the interplanetary space around the solar magnetic sector
structure vas studied with correlation to the encounter with Jupiter.Calculations
bave been made to obtain dynamic cross-correlation betveenthe geotagnetiec
disturbances I Kp and JD¥ epission fron the non lo-related A source.The results show
that in declining phase of solar activity, the enhancenent of JDV is apparentry
correlated to the encounter of solar pagnetic sectors.but In jnclining phase the
effect of the encounter |{s not clear because there are many other disturbances

associated vith solar flares.
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LLOCATION OF INTERPLANETARY TYPE 1I RADIO SOURCES

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

Many examples of interplanetary (IP) type-II radio bursts were obtained by ISEE-
3 radio experiment (e.g.., lLengyel-Frey and Stone, J. Gecophys. Res., 94, 159, 1989).
The principal observational parameters obtalned from the experiment are the peak
frequency at which the radio emissfon with the largest intensity ls observed and the
azimuth of the radio emission, mcasured by a spinning dipole. It is possible, In
principle, to determine the locatlon of an Interplanetary type lI radlo source on the
basis of these observational quantltiies, If we neglect the propagation effect. To do
this, we assume that the peak frequency corresponds to either of the fundamental (F)
or the second harmonic (H) of the local plasma frequency. The observed peak frequen-
cy can be converted to the heliocentric distance if we adopt a suitable dcns&t{ modgl
of the solar wind. In thls paper, we use the density model, N(RAU) = 6,14 R"“~ ¢cm™¥,
which was given by Bougeret, King and Schwenn by using Hellos spacecraft observatlons
{BKS model}. The source location can be estimated by a simple geometrical relation-
ship by using the observed azimuth and the heliocentric distance calculated from the
density model for each type 1I radio source.

We apply above-mentioned location finding method to a series of IP type II
bursts which were observed 1n assoclation 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 3C147 suggest that the highest-speed portion of the IP shock wave
was located east of the sun-earth line. The three-dimensional d sgrlbutlon of the
shock speed V is modeled by the formula V (km/s) = 2000(R/0.06) V- 2cos(L+60°)cos(B-
15%) + 600, where R is the heliocentric distance in AU, L is the longitude measured
from the sun-earth line, and B is the latitude measured from the plane of the earth’s
orbit. We conpare the result of location-finding of IP type II 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 11 bursts (H waves) observed at 5 hours after the onset of the
relevant solar flare. The location of each type Il radlo emisston is shown by three
squares corresponding to that for 1, 2, 3 tlmes 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 Iin Figs. 1 and 2 that the agreement
between the predicted location of the shock front and the results of the location
finding of the type Il radio sources i{s remarkably good. It Is concluded from the
present work that the locatlon of the IP type Il radio sources estimated from the pcak
frequencies and the azimuths is consistent with the shock wave geometry and that the
IP type 11 radlo emission came from the western flank of the IP shock wave, not from
the highest-speed portion.

lG/MAY 1981 4

13:25 UT g-%yu}w

(5 HRS AFTER THE FLARE) (19 RS AFTER THE FLARE)
DENSITY:1-3 X BKS MODEL :
P 1€ EMISSIoN DERSITY: 1-3 X BXS MODEL

FUNDAMENTAL WAVE

FLARE (38)
|/ 08:25 UT, 16 MAY 1981

TYPE Il
SOURCES

)
T, 16 MAY 1881

FIG. 1 EARTH FIG. 2 R
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Dynamics of the Venus lonosphere

H. Shinagawa

Communications Research Laboratory

Dynamics of the Venus ionosphere is discussed using theoretical models and the observations
made by the Pioneer Venus Orbiter (PVO). Our two-dimensional model shows that the vertical
velocity is upward (>10 m/s) at high altitudes {2>240 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 piay 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 radio pulses from the

RELATIVE POWER

center of our galaxy - verification of
disperslon and Doppler effects

°M. Iizima, H. Oya, A. Moricka and T. Katasc
Geophysical Institute, Tohoku Univ.

Within the decametric radlo emissions from the center of our galaxy. a
pulsating component has been discovered {n & frequency range from 25.5 MHz to
29.9 MHz with a period of 421.802 msec and with a power of 0.8% of the back
ground galactfic nolse 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
data analyses, the data obtained in 1989 and 1990 have been analyzed by box-car
method and perfod tracking method ( Oya et al., 1989 ) and a veriflcation has
been made on the frequency dispersion effect and the Doppler effect on the
pulsating component ( Oya 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 medle has been primary reported by Oya et
al. ( 1987, 1988 }. 1In the present aneclyses, we have employed scme “trial and
error” approach to find the most suitable delay time for the data obtained in
1989 and 1990 observations. In Fig. 1, the varjatfon of the pulse helghts are
shown as the function of delay time D for the observation band width of 60Hz.
The results i{ndicate that the maximum position of the pulse height occur at
De)0.5ms/680HZ for observation frequency 25.5MHz and D=4.5ms/60Hz for 29.3MHz.
These observetion results indicate the same dispersfon time for detected pulses
as have been given by Oya et al, ( 1987, 1888 ) which are corresponding to
NL=270= 30 pc/cc for plasma density N and distance L.

Doppler Effect Doppler effects in pulse period due to carth's orbital motion
can also be detected in the present date analy¥ses. As indicated in Fig.2, the
center period of spectra of pulse period changes clearly by obscervation scasons.
During the observation period from Apr.27 vo May 8, 1989. the observed peak
posi{tion appears at 421.3570 msec, while in the case from Jul. 21 to Jul. 31,
1989, the spectra peak ls gbtained at the period of 421.628 msec. This
observed shift of 5.8X107“ msec between the two cases provide confirmatfon to
the previous result as the effect of the Doppler shift due to the carth's
orbital motion around the sun for the rudio source locnted in the dircetion of
our galactic center.
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3-D Ray Tracing of Jovian Decanrotric Radiation - 11

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

3-D ray tracing of

R-X and L-0 node Jovian decametric radiations (JDR) have been perforned to

investigate the generatl{on processes based on several plasna distribution nodels; including high

electron density nodel for Jovian polar region.

The results shov that the initial wave normal

angles of enissions observable from the Earth are nearly perpendlcular to local Jovian magnetic

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

It is suggested that the processes of encrgy supply from the

Jo plasna torus to generation reglon closely relate to the dorinant node of observed JDR.
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SIHULANREOUS OBSERVATIONS OF INTERPLANETARY SCINTILLATIONS
AT DUAL S AND X BAND FREQUENCIES

T.KONDO, H.MORI, T.TANAEA, N.TOKUMARU, H.TAKABA, and Y.KOYAMA
(Comounications Research Laborstory)

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

Oct.19, 1990,

both S(2GHz) and X(8GHz) band frequency radio waves from quasars (3C273

and 3C279) were sinuitaneously received by 34-n antenna at Kashims Space Research Center/CRL.fHe
can derive the solar wind velocity by means of the co-spectrun analysis (Scottet al.,

1983) of S and X band data.
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Electric Field Oscillation Assoclated vwith Charged Particle Precipitation

A.Matsuoka, T.Mukal, N.Hayakawva, K.Tsuruda, A.Nishida (ISAS)
H. Fukunishi (Tohoku Univ.)

There were nany events of intence and {rregular electric field in the polar
region observed by EX0S-D. The electric - magnetic field ratio suggests the
Alfven vave model associated with the 0.3 - 1.0 Hz frequency range

We have studied the relation between the electric oscillatlons and the
structure of charged particle. In the cases of cusp, vhere the ion and electron
originated from magnetosheath precipitate, the electric fields are especially
intence. In other cases discrete electrons always precipitate vhen the
fluctuatons of electric lleld appear. The Intencity of electric fluctuation was
spaller 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. Hayakawa, S. Machida (all at ISAS}
H. 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 electrons 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 appeated also low-energy trapped ions which had an energy

dispersion signature of the higher energy cutoff.
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Low energy Downward Flowing Ion (DFI) events observed by EXOS-D/SMS

II

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

Downward Flowing lon events (DF1) are defined in which the ion 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 Lhe ionsosphere from

the magnetosphere. As repotted previously, the EXOS-D/SMS instrumel observed DFI events during the period

from Nov. to Dec, B9, which are characlerized with their very low energy (less than 50 eV) and latitude/mass

dispersions, In order lo interpret these events, bollh 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 out of ionosphere 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. [1989], the transport process could produce the

observed features of DFI events.
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Electric 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.

Upwartd 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 UFI
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 Jon Conics
T. Terasawa, M, Niwa, T. Hashimoto (Dept. Geophys., Kyoto Univ.), T. Mukai (ISAS)
We have studied generation processes of ion conics in terms of the resonant ion-wave interaction

mechanism at the cyclotron subharmonic frequencies: If 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|
Neasured vith Satellite AKEBONO

S. Machida®, K. Karats,

T. Mukale, H. Hayakawad
+ 15AS,

t4 Kobe Univ.

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

are often measured sith the plasma Instrument carried by AKEBOND.

¥e interprote that the lover

energy boundary of the electrons are due to the potential difference between Lhe satellite and the

ionosphere specifying the boundary of trapped eleclrons.
the secondary electrons are important processes to be taken Into account.

In addition, the production and motion of

We argue the relatlon of

the lover energy boundary of the electrons with the mean energy of the vplloving lons which directly

related to the potential dilfference beltveen the satelllte and the fonosphere.
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Pltch Angle and lon Composition Distributions of lon Energy Dispersion In the DIffuse Auroral Reglon

HIRAHARA Masafumli,
(Kyoto U. /1543)

T.MUXAL.  E.SAGAWA, W MIYALE,
(I15AS) (CRL) (CRL)

N. KAYA,
(Kobe U.)

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

Te Investigate Lhe pltch angle and lon composlition distributlons of lon energy dispersion phenosena (lon
band) observed on AXEBONO satellite (EX05-D) im the diffuse auvroral reglon. The distributions are faportant
clues Lo study the source or mechanisa of the fon band. The fon bands presented here have the [ield-aligned
distributlons. These observations mean the beas-like distributlons near the equator In Lhe magnetoshere.

The precipltation by the pltch angle scallering in the equatorical CPS reglon Is noladequate to explain such a
plteh angle distribution or flux. When the len band originates from the conjugate lonosphere by the upvard
cleetrie [ield parallel to the magnetic fleld, we expect that the piteh angle distribution becoses bean-like

in the sagnetospheric equator. The relatively sharp distributlons are consitent with the observed results.

Then the lon composilion measurement plays a signlficant role to determine the souce of the lon band.
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Statistical Analysis on Electron Bursts Observed at the Nightside Auroral Oval

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

In the nightside auroral oval burst like electrons, which play an important role as
upward and downward 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 Februwary 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 kn. The electron
burst events were classified into three groups based on flux intensities. It is found
that electron burst events with intense [luxes are observed less frequently as Kp becomes
larger, ‘excepl for Kp=1.
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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.

oAYE; Oct. 21, 10¢6 - Cet. 21 . 1989 SATELLITE: EXas~t
TIME 12 169 :47 .0 13 :27 .23 . 000 STATION: Pa . AL
PATH: 891021040

{(aT)
-t80.0

aX(N-8) 7-»VA\/\M/\LA\ﬁMf\~M”\\\f\\ﬂF—\~

~280.0

tat)y
€0.0

aveeme W

-10. 0

(n7)
100.0

48Z (DOWN
0.0
" 7 T T T T T T T Y
UT(HH 1MUY 1800 180 1810 138 1320
INV(DED) 86. 94 0968, 20 4. 31 89. 01 ®8. 08
LAT{DEO) 46.19 t4. 00 49, g2 49.40 42,45
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MLT{HOURS) . 60 9. 07 9. 74 9. 00 9. 86
ALT(EM) 8237 a670 00639 8380 sose

Fig.1 Wave form of the magnetic ficld observed on October 21, 1987 by AKEBONO.
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LONGITUDINAL HODE CHARACTERISTICS OF Pi2 PULSATIONS AT SYNCHRONOUS ORBIT
H. Takeuchi', T.Saito', T. Sakurai?, T. Takahashi', and H. Matsuoka’
1.Tohoku Univ. 2.Tokai Univ.

Three conponent(H,D and V)nagnetic field data obtained with the two geo-
synchronous satelittes, GOES 5 (76°W) and GOES B (108°W) during April 1986 are
exanined 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, while the occurrence of the azimuthal
transverse node shows two peaks near 21hLT and OlhLT, respectively, as shown

in Figure 1. Sequential events observed simultaneously by both of the two
satellites also show such spatial distribution of wave mode as the statistical
result. It is inferred from these observational results that the conpres-

sional node is related to the Pi2 source region in the magnetotail and the azi-
nuthal transverse mode corresponds to the torsional field line oscillation on
both longitudinal sides of the source region.

fiE®%ist GOES 5 (78°W) R U GOES 6 gode I3 FTOHHAOMEOIRHEN tor-
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al transverse mode ¥t Z21hLT {ftiE & Olh 0
LT ED =2 DHBLTHED peak 2H - 501
w3, T

(2) compressional node o F82 &K & A g
. SEMRITLE P2 2BOREMBERH  Fop
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DEPENDENCE OF THE WAVE MODE OF Pc3-4 PULSATIONS
AT SYNCHRONOUS ORBIT ON THE IMF ORIENTATION

H. Matsuoka, T. Saito, and T. Takahashi
Geophysical Institute, Tohoku University,Sendai 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.
with the IMF parameters.

These wave modes are further compared
It is concluded that upstream waves

propagate into the magnetosphere and are observed possibly as the

compressional waves.

mAaEoTCHMEns Pc -4 BAFRMIX.
ETE Alfven IBTHAHLEIHHATWS, fii
BEXRAWEBSLOBIRMINETIZZEART
LM BRHIBKXMEIUOERITERIMNEZT
RELTLORBIZEHA IO, TOBMILE
EREBICIRbO2>TWEW, F2T. Witk
BErBMBHETMORS data 2 HRT S L
ok, AWM Pc -4 BEARBHORBERE
IZOWTHRL &,

F¥. MakMiE C0ES-5 Ik D HEIXHh
Pc 3-4 OIRT node %. minimum varianceit
TRDE, event Ispectrun BiIFE L TiIE
h iz, haroonic B FH>HDIZH>WTIL.
ThEho peak ICHBTIHEMHDBL =,
Pc 3 MHEIMRTOE node OREASWIZEL
O&ﬁ’:&’) ko

compressional

e--v—-—v—-—ca-q-.ﬁv-—\—\a—(x‘-ﬂ»—.-- 0

radial’transverse

QCCURREXCE
3
H

azimuthal'transverse

© 10t oa s ot 15 10 oo
LOCAL TINE - HOUR

T T Y
[} L] (]

I Pc3 HIKTOEE~FOREAN

*iz. conpressional mode Hi AFBE LRI
BAXFO0EIGEIEMRE, TOHER.
INP-8 TEIEXNA INF OS5 E. conpre-
ssional wave DY I, A2IIRT L%
KOMENBBE by 12,

(1) INF @ cone angle »% 30° ODEFICHL

MAEhE,
(2) INF aziouthal angle DRIEMFRI L F
ETHRET 5,

chepzehb, KRREBROBIHBR
BOPRICBALTERbDD %, cpnpre-
ssional wvave L L THIAL TWAUREED D
B,

a 20 20
(2) N - 109
o 60 3 L o0
-4 -
e u L 30
-
38 °
;‘;. ' L -30
a L -60
o~
©  -80 T y -90
o 0 12 1 18
(b) LOCAL TIME - HOUR
100 100
é
3
g 50 L s0
] \f\/\
g
0 T [J

T
0 a0 L1J 80
CONE ANGLE - DEGREE

B2 coppressional mode ¥ (a)INF cone angle,
(b) IKF azimuthal angle OBMI{%



G12-13

Typical storm-Lime magnetic field variations
observed at synchronous orbit and ground

Tohru Sakurai (Tokal Univ.)

Magnetic ficld responses at synchronous orbit in the magneto-
sphere to {interplanctary shock, and interplanetary Bz negatlve
excursion observed as storm sudden commencement(ssc) and substorm
onset durlng the storm time are discussed with an Inclusion of
ground-based magnetic [ield observations. The magnetic storm,
commenced at 09 24 UT at synchronous orbit on Aprll 30, 1985, was
a Lyplcal magnetic storm, whlceh occurred during quiet magnetic
condition prevailed for 12 hours before Lthe ssc, and showed a
prolonged inltial phase ftor about 2 hours, and followed a typical
substorm, In whlch the large amplliilude magnetic field oscilla-
tions in the period range of P¢ 5 magnelic pulsatlions were ob-
served durlng about two hours from 12 to 14 UT, which were simul-
taneously observed by bolh synchronous satellites, Goes 5 and
Goes 6, 1located around 07-09 MLT and 05-07 MLT respectlively in
the morning sector. The large amplltude Pc 5 oscillations were
measured at high latftude ground statlion, Syowa in the midday
sector. The storm recovered gradually from 14 UT. During this
recovery phase there were observed a lot of interesting magnetic
field variations Indicating different response-characteristics
with a global and a locallized signature, which were Lyplcally ex-
hibited In storm-time phenomena as si and Pc 4,5 type pulsations.
These phenomena were anallzed with a cross-spectral technlque.
The degree of coherency of these storm-time phenomcna In the mag-
netosphere will be discussed In the presentation. 1In addition,
another {mportant polnt as regards the magnetic pulsations will
be discussed by using the observations of differcent L(ype pulsa-
tions generated In the storm-time and 1n the quiet perlod
prevailed before the ssc at synchronous orbit that the radially
transversal Pc 4 type pulsations in the quiet period (kp = 0)
stopped at ssc and followerd by azimuthally transversal oscllla-
tions dominant in the storm-time magnetic field condition in the

magnetosphere.
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HAVE CHARACTERISTICS OF Pc 3 MAGNETIC PULSATIONS
OBSERVED ALONG 210° MAGNETIC MERIDIAN

Yumoto X., A. lsono, Y. Yoshimura, Y. Tanaka, B.J. Fraser, F.¥. Menk,
(STE Lab., Magoya Univ.), (Phys. Dept., Univ. of Newcastle)
and ULF Analysis Group

In order to study excitation and propagation pechanisms of low-latitude Pc
3 pagnetic pulsations, we analyze multi-national project data from globally
coordinated stations at L = 1.1-2.1 along 210° nagne-tic meridian. Froe the
preliainary data analysis, we found the folloving wave characteristics of low-
latitude Pc 3’s; (1) Pc 3's with doninant period of 15-20 s have a demarcation
line with polarization reversal and naxioun azmplitude, 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 will present wave and occurrence
characteristics of higher harmonic modes of Pc 3 magnetic pulsations 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
geomagnetic pulsations detected on the ground are seen predominantly in the
daytime 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 with 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 molions 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-
ductivity region could be delected 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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Gaomagnetic pulsation study using data from

Scandinavian Mognetometer Array and Horth American IMS Magnetometer Network

H. Shimazu} T. Arukl& T. Kameizand H. Hnnndo3

bepurtmcnt of Gecophysice nnd=bata Analysjis Center for Geomagnetinm and Spacemagnetisom
Fuculty of Science, Kyoto Unjversity
3
Rashima Space Communication Center, Communications Research Laboratory

For the operation durfing the IMS period (1977-1979) a research group of the Geophysical
Institute, University of Hiinster installed a two dimensional magnetometer array in
Scandinavia which consisted of 36 Gough-Reitzel type magnetometers buried §n the ground.
Deflections of three wire-suspended magnets were optically recorded on 35 mn fila every 10
sec (20 gec at some of the stutions). Some of the obgervation sites begon operation carlier
than the IMS period (the earllest atarting date was August, 1974).

Onc set of the back-up film which had been reserved at the Geophysical Institute, University
of Géttingen was transfered to the World Data Center C2 for Geomagnetism, Kyoto University, in
1989. The original buck-up data accomodated in 42 large film recels were copied and classified
by the stutions and data period into 567 small reels 60 as to be rend by ordinary film reader-
printers. A grant-in-aid for scientific research from the ministry of education was used to
make copies of the datn. The data have been open to the public.

The data seem to be useful to study fine structure of geomagnetic ropld variations. Dependence
of the rapid variations upon longitude or local time will also be effectively studied by
combining 10 gec sampled digital data from the Horth American IMS Mognetometer Hetwork which
consists of 26 stations along the Alaska, Fort Churchill, East-West ond Mid-latitude chains.

In this paper the SHMA data are briefly introduced and results of simultaneous analysis of the
data from the SMA and the tlorth American IMS Hetwork will be shown. A geomagnetic pulsation
event observed at Kiruna of the SMA 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 variations around Syowa
S.Tsunonura { Kak. Mag. Obs. ), N.Sato ( Natl. Inst. Polar Res. ),
K.Kato ( Tokai Univ. ) and 0.Saka ( Kyusyu Univ. )

Ground induction effect on the geomagnetic observation around Syowa {s investigate
on the basis of geomagnetic three second sampling records at Syowa, Skarvsness and H100
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 periods shorter then 128 seconds,
while for longer perlods similar features showing coast line effect by Lutzow Holm Buke
can be seen (Fig.l).

Considering 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 nore strongly INDUCTION ARACH AT SYOW

at Syowa and Skarvsness I8 PrasE Peat 81 OF PIRSE PRART
st G
than H100. In the paper, '° L°i L e S
H 2 5% 0.68
the influences of the i s 128 0.8
as 0.5 ) & 0.8
ground induction on the s u 67w
] 5 e
characteristics of .0 0.0 3 Y-
geomagnetic pulsations >§t \
will be discussed. 0.8 -2.8 2
ey 0.0 0.5 e s o 0.0 0.8 1.0
INDUCTION RRAGH AT SKAV
IN PSASE PRAT SUT O0F PIRSE PRAT
.0 1.9 EU{N-
l iz 6719
2 288 0N
' 3 128 0.9
.3 0.$ L § 4 0.70
: s =N ¢
] 16 0.5
? a C.c8
0.0 y 8.0 f&
-0.§ 8.5 \/
|
-1.8 -1.0
-1.0 -0,% 0.0 0.% 1.0 -1.0 0.5 0.0 0.8 HY
INDUCTION RRROH AT H100
IM PHAST PRART CUT OF PYRSE PRANT
1.0 1.0 sz coe
1 g2 0.6
2 25¢ o0.63
3 2 0.8
0.8 0.8 q & 0.88
! H 2 057
] [ 1
z.0 0.9 L
Fig. 1 Induction -8 . 0.3 /'
arrovs at Syowa, ' i
. 2 oas
Skarvsness and M e o s 10 he =s a0 ol we

K100.

d

ta

ppoacon
AAaNBy2

0.17
0.12



G12-P30

GADCoOms7 =% *Hwi:Pc—3,
4, S5ofiik. Loy

A A —BB, AR ¥RIA, LA SEA (JOK 3

The analysis of the polalization and major
axis of Pc-3,4,5 waves observed in GADC

Kiichirou Hayashi, Kanji HNayashi, 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 magnelometer 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 Lo examine the

structures of geomagnelic pulsations with freqency between 0 and
100 mllz.
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Eigenmode Analysis of Coupled Hydromagnetic Oscillations in the Inner

Magnetosphere (11)

S, FUJITA (Meteorological College, Kashiwa 277)
V. L. PATEL (Naval Research Laboratory, Washington, DC 203758)

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

(the plasmapause) and the
this meeting so far. Essential results will be published.

We summarize important results from our numerical elgenmode
analysis of the coupled hydromagnetic oscillations in the magneto-
sphere.

1) Discrete spectrum of the Alfven wave is generated by resonance
with the fast magnetosonic wave. After Chen and Cowley (1989), the
coupled Alfven wave has infinite intensity (singular solution) even
when there is field-aligned inhomogeneity as well as the cross-field
direction inhomogeneity. The present numerical results supports their
results as far as there {8 no fixed boundary at the end of the field
lines. Namely, 88“ (the field-aligned magnetic field) of the coupled
hydromagnetic oscillation does not show resonant feature at the
equator where the influence from the boundary is minimized.

2) ¥When there is no coupling 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 field line on
the special field line where the resonance occurs.

3) When even and add 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 distribution of the electromagnetic field disturbance of
the fast magnetosonic wave is apt to be confined in a trough of the
equatorial Alfven speed distribution (the plasmapause) in comparison
with the results in the case of no plasmapause.
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4 TRANS-EQUATORIAL IONOSPURIC CURRENT SYSTEM
TRIGGERED BY HM WAVES

0.SAKA
DEPARTHMENT OF 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 lluancayo: Peru (0.8N, 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 wvaves trigger 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-equatorial current consists of a northern and
southern parts with opposit flow direction. Each part would close
horizontally in the suntit hemisphere forming northern and southern
current cells. Middle of the two cells was found to coincide with the
tatitude of the FoE peak.
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Time Variations of Auroral Spectral Features
Hiroshi 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 results suggest auroral
generation mechanisms closely related to the auroral particles. The data used in this analysis were
taken at Syowa Station by the 30th Japanese Antarctic Research Expedition in 1989. The detailed
characteristics of auroral spectorscopy and their 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 Rducation, Niigata Univ.)

From the spsctral 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 rocket Experiments at Syowa
Station, Antarctica

Takeo Hirasawa (National Institute of Polar Research)

To date, 35 sounding rockets were launched into the lower
ionosphere from Syowa Station (Geomag. lat. = -~70.0°, Geomag. Long.
=79.4°), Antarctica, for the purpose of measuring the electron number
density profile at various stages of polar substorm. 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. Eleven S310JA type (max. altitude,
about 220km) were also launched mainly during the polar nights. The
electron density profiles during the day (12 rockets) and night (23
rockets) hours obtained by the experiment are separately summarized.
Referring to Kp-index, K-index, magnetic variations ( H), and cosnmic
noise absorptions ( CMA), 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 spatial form of 3¢ MHz cosmic nolise 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 in longitude, and are intensified In the south-west region in

the arc.  ,(Successively, the intense absorptions extend poleward at a
relatively high speed(>1 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(<1 km/s), and finally expands equatorward across the
zenith. From the comparison between onset times of the absorption events
in the auroral region and the polar cap, It is estimated that the
absorption events in the polar cap are not continuously propagated over
the 1long 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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Ny-Alesund and Skibotn stations in Norway ¥
indicated in the geographic coordinates.
Geomagnetic coordinates are given in
branckets.

CNA events observed at Skibotn
and Ny-Alesund.
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Imaging Riometer Observation In lceland

-~ Comparison of Auroral Form and CHA Image --
Hisao Yomaglshi(NIPR), Masonori Nishlipo, Mitsugl Sato, Mosavoshl Kollma(STE Lab.
Nogoya Unlv.), Takashl Kikuchi(CRL Hiralso), Natsuo Soto(NIFR)

An BxB 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
Rosenberqg,1989) except for using a simplified wire dipole antenna array, and can
obtain B8x8 piccel CHA image with temporal resolution of 4s 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, CNA 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 simultanecusly cohbserved by an all-sky TV camera. Figure 1 shows a
time series of auroral forminagative image) and CNA image ohserved on September 16,
1990 in the time interval of 02:19:09 to 02:37:49 UT(>MLT). CNA image show strong
similarity to auroral form, although small scale structure such as multiple arcs
cannot he distinguished in the CNA image due to a limited spatial resolution. This
similarity of the both images guarantees the possibility of obtaining auroral image
under sunlit, or ecloudy sky by the imaging riometer.

TJORNES  ICELAND
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Fig.1 Time series of aurora and CHA Images observed by an all-sky TV camera and the imaging rio-
meter at Tiornes in Iceland on September 16, 1990 in the time interval of D2:19:09 to 02:37:49 UT.
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CNA IMAGE OF WESTWARD TRAVELING SURGE
OBSERVED WITH IMAGING RIOMETER IN I1CELAND

by

Takashi KIKUCHI' , Hisao YAMAGISHI® , Natsuo Sato? ,
Masanori Nishino® , and Mitsugu Sato®

' CRL/Niraiso Solar Terr. Res. Center
Z National Inst. Polar Res.
* Solar Terrestrial Environment Res. Inst.

The imaging riometer in Tjornes, lceland is capable of taking auroral
absorption images in an area of 200 x 200 km at 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 et 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 1 shows the auroral TV image and overlayed CNA image of the westward
traveling surge which moved from the east (near midnight). [t is observed that
strong absorplion 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 substorm (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.Hirasava®, T.0no”, T.Yoshino'
"Univ.of Electro-Conaunications, 2NIPR

We combined all-sky images at every 30sec.step observed at Syowa and Asuka Stalions
using ARSAD system. These transformed images by the system can produce wide-view of
about 1400kmx 1100km in which we can observe the whole surge with high-spatial
resolution. Using thesc auroral image data and the geomagnetic data., wve 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.e., 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 drifts). 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

rea: arm

—————

bifurcation

front
arms

.......... ) 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 ¥AVE BY THE POLAR 1QKOSPHERE
'H. Ishii, *M. Suglura, 'T. lyemori, °H. C. Haynard, ‘J. A. Slavin
'Faculity of Science, Kyoto Unlversity, Kyoto 608, Japan
?Institute of Research and Development, Tokal University, Tokyo 161, Japan

JAir Force Geophysics Laboratory, Hanscon Air Force Base, MA 01731, U.S.A.
4Goddard Space Flight Center, Greenbelt, MD 20771, U.S.A.

In a series of presentations we have shown that the magnetic and electric field perturbations observed by Dynamics
Explorer(DE) -2 in the sunlit hemisphere 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 observed (East-West) magnetic and (Horth-South)
electric fleld perturbations 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 this interpretation the reflection
of the waves from the {onosphere must be taken into account. Then the reflected wave from the jonosphere may produce a
phase difference between the magnetic and electric fleld perturbations at the satellite altltude. We analyze the phase
differences between the observed eagnetic and electric fleld perturbations using a cross correlation eethed. In most
ceses analyzed thus far, little phase differences are found for all wave scales. Based on & simple oodel, it is
difficult to explain the correlation dependence on Lhe wave frequency by the reflection of Alfven wave.
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Gloabl Multi-Point Observation: Ground-AKEBONO Campaign
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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 allitude 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 SpT 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
magnectosphere 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.Yanamoto#, X.Hayashi=,

K. Makita®, and T. Ogutid:

A.Kadokura+, R.Fujiis, M.Ejiris,
& GRL, Unijv.

of Tokyo, ¢+ Nat. Inst. of Polar Res.,

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

UY-aurora imager on 'AKEBONO' satellite has been favored with observing op-

portunities for storm-time aurora displays during 1989-80 period.

It has been

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

the full course of earth storn

with sone of these events.

In this presentation

features of storm-tine 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 spalially 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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DMSP observations of the Global
Characteristics of Particle Precipitations
and Fleld—-Aligned Electron Accelerations
During lsolated Substorms

K.Shiokava, K. Yumoto

Solar-Terrestrial Environment Laboratory, Nagoya Univ.

Ve have analyzed particle data obtained from the DMSP-F6 and -F7 satellites to study the global
dynamiscs of auroral particles associated vith substoras. The substors time for 9 isolated magne-
tospheric sudbstorns vas defined using Pi2 onsets observed at lov latitudes on the ground. Based on
these dats, we vill discuss the characteristics of particle drift in the magnetosphere and field-
aligned electron acceleration processes.
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Flg. 1 Dependences of electron and ton average energy upon L-value in substorn recovery phase

(~0.5-2 hour after substorm onset).
averaged within % lhour for each MLT.

The average energies are estimated from DMSP particle data and
(Sce the simulation results of Fig.14 In Ejiri 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 Universily, Kyoto 603
0. A. Troshichev
Institute of Space and Asironaulical Science, Sugamihara 229 and
Arctic and Antarciic Rescarch Institute, Leningrad, U.S.S.R.

The area that we normally refer 10 as the polar cap is connecied with the most distant and outer boundary regions of the magne-
wsphere. Electrodynamic processes occurring in the polar cap including the dayside cusp region are pethaps directly influenced by
the magnitude and orienlation of the interplanciary magnetic ficld (IMF) as well as by solar wind conditions. In panticular, ficld-
aligned currents and plasma conveclion 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 considerable theoretical
interest because the field-aligned cusrents and convection there relate in a unique way to a vasicty of unique and exciting phenomena,
such as the polar cap auroras (the 8 auroras) and the so-called four-cell convection pauem.

Most of the past studies, however, tend to discuss the mosphology of clectrodynamic processes in the polar region with no ef-
fors in trying to combine the effects of the IMF By and B, componeats. As a result, some studics have dealt with the entire polar
cap region, some others are for dayside polar cap; and still others are concemed primarily with the cusp rcgion. The main purpose
of the present preseniation is to atiempt to show that it is possible to order the observed polar cap currents and their associated con-
veclion patterns in o way that is consistcnt with recent satellite observations. In pasticular, it is demonstrated that various current
systems in this region can be accounted for in 1erms of a simple picture in which the size of the ficld-sligned current region changes
and the cument region moves in different directions, depending upon different aricntations 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 paitems can also be predicted.

Ground-based and spacecraft observations during the last two decades of ionospheric electric ficlds and cusrents, ficld-aligned cur-
rents, and global auroral forms in the polar cap are combined Lo propose a unificd empirical model. In this new view, plasma con-
vection patiems and the corresponding electrodynamics in the polar cap can consisienily be ordered by the orientation of the inler-
planctary magnetic ficld (IMF). The different patiems depend on where the main interaction between the terrestrial and interplane-
tary fields occurs, on the moming or evening side of the central polar cap, or on the dayside partion of the ‘closed’ cusp region, or
on the nighiside portion of the *open’ cusp region. One of the essences of the new model is that il is possible 10 account for the
existence of various convection patlerns and associated complicated field-aligned currenis, from the four-cell patem (during periods
of narthward IMF), the three-cell pattern (during large By pesiods), to the conventional two-cell patiern even with a deformation of
Now called the throat near the dayside cusp (during southward IMF).

In summing up the body of observations describing the characteristics of field-aligned currents and the associated convection
pattemns, it is important to realize that the IMF vector never changes suddenly from one B, stalc o the other B, slate, or from one
By state to the other By state. When B, values become very small, By becomes the dominant component, taking over the IME,
Also, if ane mechanism, such as the merging of the IMF and the magnetospheric magnetic ficld, is important for southward IMF
conditions, it must be effective also 10 By conditions. Since the magnetosphere has a unique and quite complicated configuration
in the polar cap and cusp segion, the location where the merging occurs most efficienily can change for diffesent IMF orientations.
Accordingly, the size of the mesging region can vary from time to ime. Because of different plasma characteristics, the time scale
for the particular magnetospheric region to respond 10 the IMF conditon 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-Mansurav currents, the various types of the cusp
currents, and the NBZ currents may represcat different fuces of the same current sysiem. 11 is not 100 difficult to find that most of
the characleristics are common in the theee types of currents, including their IMF By dependence and scasonal changes, The relative
imponance of these in the *visible' effects in magnetic disturbances or convection depends on the oricntation of the IME
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Dayside magnelosplieric substorins
D’I‘.lijima and M.Watanabe
Faculty of Science, The Univ. of Tokyo

By using the simultancous measurements of the magnetic field 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 investigated the

iollowing questions during substorms:

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

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

o Traditional Region 2 FAC system coincides with the region of high-cucrgy clectron
population which are usually used to identify the plasma sheet domain.

o Traditional Cusp FAC syslem is almost entirely poleward of the most inlense fluxes

of the plasma mantle.



% T o T om — X — = S fH R oD
G32 03 vy iz JiR TR A A aESE C I D
wmE s [BE=E::
(HiERED (CFEHiEh

STRUCTURES OF FIELD-ALIGNED CURRENTS [N 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 occur
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

WV.MIYAKE, E.SAGAWA, T.MUKAl, S.MACHIDA, and M.HIRAHARA
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$-520-14 sounding rocket was launched at Andoya Rockel Range into a
pulsating aurora. A quadri-spherical electrostatic analyzer and a magnetic

anaI{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 observaltions.
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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 B).
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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

the AMPTE/IRM satellite

More than 43,000 plasma and magnetic field measurements with

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 clevation, the ion bulk speed, and
the ion temperature all show marked rise during the substorm

cxpansion phase.

Somewhat less pronounced increases of all three
parameters are found in the plasma sheet boundary layer.

But

here the substorm effects 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.

temporal temperature and

evolution of ion

Since the
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.
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G32-07 EXPLOSIVE GROWTH PHASE:
THE DEVELOPMENT OF TAIL CURRENT PRIOR TO THE CURRENT DISRUPTION

S. Ohtanil.2, K. Takahashi2, L. J. Zaneui2, T. A. Potemra2, R. W. McEntire2, and T. lijima)

1: Geophysics Research Laburatory, Univessity of Tokyo, Tokyo 113, Japan
2: The Johns Hopkins University Applied Physics Laboratory, Laurel, MDD 20723

We examine initial signatures of magnetic field and encrgelic ion fluxes associated with the 1ail
current disruption with a time resolution on the order of seconds. I 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
intensily is enhanced explosively, accompanied by the energization of the plasma sheet plasma. We
suggest that a feedback mechanism is responsible for this enhancement.

Figure shows three tail reconfiguration events observed with AMPTE/CCE; the upper pancls are 30-
min plots of the magnelometer data, and the lower panels show the commencement of the tail
reconfiguration by expanding several minutes centcred at the initial sharp recovery of the north-south
component (H). H and IVI (V: radial component) tended to increase and decrease, respectively, during
the events (sce the upper panels), indicating that the tail ficld changed from a stressed configuration to a
more dipolar one. It should be noted that the H component was depressed just prior to the initial sharp
recovery. The stant of the H increase is marked by the vertical lines in the high-resolution plots. As can
be found easily, IVl decreased during the period of the H depression, and the commencement of the H
increase coincided with that of the increase in IVL. The H and IVI signatures are correlated strikingly well
on the order of a second. The anisotropy of ion fluxes (not shown) indicates that the energetic particle
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. Hence the phase
relationship between H and IVI can be understood in terms of the explosive enhancement and the
following sudden disruption of the tail current.
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Boundary Region ol the Plasma Sheet in the Dawn Scctor

A. Nishida, T.

According to low-altlitudc observalions of EXO0S-D,

Mukai, and H.

Hayakawa (ISAS)

Lthe convoection

reversal in the dawn sector often does not coincide with the
plasma-sheet boundary and occurs about. 100 km poleward of the

latter. Sometimes plasma-sheet-1ike

jons arc observed outsidoe

Lhe sharp boundary of Lhe plasma-sheet. clectrons in the region

of sunward convection.
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( NASA/GSFC)

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

(ISAS)

(NASA/GSFC)

The electric field data obtained by EXOS-D satellite during different peiod on various
orbits but under the same interplanetary magnetic field (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

observed by IMP-J at about 3040 RE from the Earth.
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Convection electric field observed

nightside auroral oval is discussed.

E.Kaneda(Tokyo Univ.),
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In this paper,
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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 field-aligned currents near the nightside auroral
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 latitudinal 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 magnetiec storm on Oct.

L

H. Oya, A.

Geophys. Institute,

In the tlme of large magnetic storm on

wlde data coverage was obtalned by Akebono ( EX0S-D ) satellite
transport processes from the magnetosphere to the
low latitude plasmasphere and polar reglion

the energy
through

Morioka and M.
Tohoku Univ.,

20, 1989
I1zima
Sendal 980, Japan
Oct, 20, 1989, the falirly
to study

ionosphere
lonosphere. The

energy transport processes are sensltively observed by PWS onboard the

satelllite ( see Flg.1l for an example ).

1) The broad band electrostatic plasma

waves can be observed in the

latltude range 50° ~ 53" corresponding to the low latltude

aurora.

Plasmasphere structure shows highly
Plasmapause feature becomes gradual
as sharp edge but dominated by very

irregular nature.

and hard to recognize
gradual variation.
suggesting the free

(n+1/2)f . emissions can be observed
energy Iinput from outside.

Large enhancement equatorial turbulence takes place; the
enhancement of ET suggests the large Input of free energy
through equatorial region as well.

These results suggest that the energy ls transported
of 1) energetle particle Injectlon, and 11)
through wave partlicle interaction processes,.

The Input of energy becomes orligln of the Irregular dilstribution
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.

In the form
heating of plasma

EX0S-D PWS DATE : 89.10.20
5000 255
N
b
= 1000
1
>
O
Z
W
=
s)
E 100
(19
20 0
uT 16:12:58 16:21:20 16:29:52 16:38:24 16:46:56
MLT 9.2 9.4 9.8 9.8 10.0
MLAT 35.0 27.0 19.8 12.7 6.1
ALT T7760.7 8573.0 9216.3 9693.0 10005. 4
Fig. 1 Example of PWS dynamic spectrum observed on Oct. 20,

18:12:56 to 16:46:586.
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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 Geaphysics. 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 procedure 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.
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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 epable 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 (Memanmbetsu, Kakioka, Kanoya and Chichijima) in Japan.
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{MF-By dependent varlations i{n the geomagnetic fleld
in middle and lowx latitude reglions

Masahiko Takeda
Data Analysis Center for OGeomagnetism ann Space Magnetisnm,
Faculty of Science, Ryoto University

Effects of INF-By component on the variations of the geomagnetic horizontal component in middle

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 lhe data in the days fn which maxi
mum Kp index §s less than 3-. It was found that there are two types in the fields caused by the
variation of IMF-By. The one was positive (negative) in the morning and negative (positive) in

the afternoon in the northern hemisphere when By > 0 (¢ 0), and anti-symmetric with the equator.
The other is positive (negative) in the daytime when By > 0 (< 0). This field is symmelric with

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

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

the variation caused by the lowx latitude side field aligned currents dependent on the INF-By,

but the other may be caused varfation of the ionospheric currents.

INF-ByR A h BMRIBIBAZDAONRELTH CigrACaonD, MEQOEFERYL L TIRIMF-By
el Xz AAWEF—~512197T4-1902F D277 F DI KA UHURAMNFIHBENBRA5h D, B
WMAOIBFMM TEp index H 2+UTOOHLERIT OFBHBFERMAMILGRZILIE, VMR
L., TOHR, HERHI-KA~0oRRB 2800 LALABHMHBELABAROXUMIME LT W
BWrodltMdbhatz, —DRBy00O LA, it 53T, MEARYUMETS 3,
SLHREMMNTE. FREITA, WERTRBER S HREFICR, ROKAPL. FHERKIZI>WTHH
OT. ChRAXMSEOBIMIZI > TR Shirak Bt s,
i, HQIMIAERLEbDDERLTH D, bIU0L
S, By>0p L ERIEHYERT. A - F -2+ S - 43
Y7 -4 FTRBME, 2~a9vi8~7205-7 Shiraki. M., Her. Kakioka magnetic Obs., 17,

XN ATRMBALZZLOTHHIHIREWMMICH 1-6,1977.
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Fig. 1. Difference of the geomagnetic H (top), Fig. 2. Difference of the geomagnetic H
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G32-P27

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 systematic 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 magunetotail 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 ficld after that are roughly

parallel.

« The perturbation field of SIs 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 SI field rotates includes the il 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 field
perturbation.

These properties suggest that the observed perturbation is mainly caused by the arrival of the solar
wind discontinuity at the 1ail 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 Xgsm > -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 ficld 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,
*1 NIPR,

A. Morioka,

H. Oy,
*2 Tohoku Univ. *3 Toyama Prefec. Univ. *4 ISAS

T. Okada, K. Tsurude

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

Noxrway in February 1991.
obtained by three instruments,
aurora observed from ground.
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The relationship between polar cap AE index
and interplanetary magnetic field

Sarmoko Saroso ( Department of Geophysics, Faculty of Science, Kyoto University)
M. Sugiura ( Institute of Research and Development, Tokai University)

T. Iyemori { Data Analysis Center for Geomagnetism , Kyoto University)

T. Araki ( Department of Geophysics, 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 fromn Scott Base, Dumon Durville, Vostok and Mirny, in the same
way as the AE index is derived. The statistical analysis shows that the highest correlation
coefficients between the polar cap AE, AU, AL indices and the AE index for northward
aund 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 thie 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 summer as shown in figure 2; the convection pattern at this
time is shown in figure 3. The result 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 from the polar
cap AE index.
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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(I)
Y.Ishikawa, F.Tohyama, T.Takahashi(Tokai Univ), E.Hirokawa(ISAS), H.Fukunishi (Tohoku Univ)

The triaxial sensor of high sensitive fluxgate magnetometer (HGF) 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.1ijima, Faculty of Science, the Univ. of Tokyo

We have investigated the substorm-associated characleristics of the FACs (field-
aligned currents) and the precipitaling 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" from the lowest latitude, respectively,
for both the ions and electrons; (2) The part C of the clectron 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 carthward
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 exhibils a dispersion-like trend in the E-t diagram that is in-
dicative of the filter effect of the earthward conveclive flow, especially after the onset. The
high-latitude limit of the part Cis the outer boundary of the carthward injecling plasina,
which move dynamically toward the earth throughout the course of substorm. The part
C is thought to be the quasi-persistent core part of the plasma precipitation; 3) The part
B occurs poleward of the part C. The 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 intermitlent
dispersionless enhancement. The velocity distribution functions [(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 Ey, and an enhanced ion f(v) suggestive of
an existence of downward Ey. 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 onsel of substorm expansion phase; (5) A relatively
general relationship between the FACs and the plasma precipitation holds for both the
northern and southern hemisphere. The traditional Region 2 system almost collocated
with the part C, traditional Region 1 with the part B, and the reversed Region 1-sense
FACs poleward of the Region 1 mostly with Lhe part A; (6) The generators of the FAC
systems are thought Lo be ascribable, nol 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-Ltype domain of traditional FAC systems occurred and
intruded further into the morningside above the norlhern 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 geotnagnetic equatorial plane in the magnelosphere.
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Magnetic Local Time Dependences of Field-Aligned Current Structures
in The Midnight to Morning Sector
T.Nagatsuma', . Fukunishi', T.Mukai?
'Upper Atmosphere and Space Research Laboratory, Tohoku University
2 pstitute of Space and Astronautical Science

In order to study magnetic local time dependences of field-aligned current
structures, we use magnetic-field and low energy particle data obtained from Lhe
Akebono satellite. In midnight, it is found that ion 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 structures strongly suggest that the source regions of
upward and downward field-aligned currents in the night side are different in
magneltic local tine.

ZrRbIEIONEORMIBT —5 (MG s DEC 23 1989

F) ¢HFF—7 (LEP) 2RV, EH
sl it ol Hi o (L E M
1z

L

ELECTRON

R i 3

MEd{dE TR, SHERRFHERCA A
vOSHMHKENPRMNEN, CoPPLERE
MicEwz i nF—R22 b rEF->BT
Dt— A FPPMEEDALZNEE TWSE, <
OB TRIEFCHY (B A/ m2) L@ e il 1
EMp M ENh, ToWmBEMDIR, 5
Wil E oMt ML TV B, CoOLIHN
MW E o RMEMIc b, NE Hm®ir
FIEELTWAEN, bEpld-&b LAY
SRR S N b

chiexL, MLT 2BflIEXEbWiT
., C O O WM R uA/mf up
i B, Regionl, Region2® 2 i K& S 80 ] & . )
had (B1)e
CoBMiH o, HMABMO v -
Ml gy 4 v, BT
FA4MLT S ERU>TUHWELDLE
S b, M THHCcOML TEEE M
TAKROMMF -7 - HFF—-—2ER0
AT 2 M %+ 3, w

LOG ENERGY

I0ON
) Wl L= 1D U e

I

i

300

|
5

/

CURRENT DENSITY
Q
=
el
|
fﬁ_

oM R N

7

(]

Fig.1. Exanple of localized upward ot
and downward field-aligned currents R s B e S AR
observed by the EX0S-D satellite gr  03:00 03:10 03:20

: : ANV 72.8 67.8 63.
in the postmidnight auroral oval 65:7' 60.4 51.8 43.2

. MET 2.7 2.9 1
region. (MLT 3h) ALT 7936 8808 94345




G32-P46 HHIZOMEBN ---1 9 8 94 3 A oBESEMF I3
75 Xz R — X5 O T s £ v ORISR

BE & (R - X) . RN & (Gl O 8F 8T (FERD
FIgF W— CPEEED . M @—08 CRHE) | AEmE (R

AKEBONO Obscrvation of Intense DC Electsic Field Oulside the Plasmapause
and its Magnetic Congugacy During the Magnetic Storm March 1989

Otaca T, H. Hayakawa(®, A. Matsuoka®, Y..1, Kohno™, K. Tswuds™ and A. Nishida™
(1) Facully of Engincering, Toyama Prefectural University
(2) The Institutc of Space and Astronautical Science

The double probe anboard AKEBONO satellite often detected the enhanced DC electric Geld up to 100 mV/m
during the magnetic storm in March 1989. This electric field is found (o be directed poleward and to be outside
the plasmapause. [n some cases, the intense clectric ficlds are observed at the magnetic conjogate 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 gencsation mechanism of such a storm-related intense electric feldt,

The discussion s maily based on the following observed results.

Figure 1 shows the histogram of the observed DC electric field in March 1959, The parameters from the top
in the figure are the peak intensity of the electric field, invatiant latitude, altitude, magnetic focal ime of the
satellite, and K-Index at Kakioka The elecisic ficld is clearly seen 10 be enhanced after the SSC on 13th March

Figure 2 shows an example of the poleward components of the vecoe electric ficld with magnetic conjogzcy
which are observed on the same traverse of satellite from the south- to nernth-hemisphere on 14th, March 1959,

These clectric ficlds arc detected at nearly the same magnetic invariant latitude, but the magnitade is different
by factor 2. The location of the electsic field is found oulside the plasmapauss from the comparisen of electron
density shown at the botiom of Figure 2 (from the PWS obscrvation of Professor Oya, Tohoku University).

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

It was observed In the duskside magnetosphere during storm that protons of lower pitch angle arrive
earlier than those of higher pitch angle and that protons of higher energy arrive earlier than Lthose 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 magnetospheric model. In the stationary electric field,
higher energy and lowerpltch angle protons drift closer to the earth. The difference of drift shell between
the protons of pitch angle 890* and those of 60° become wider drifting towsrd dayside magnetosphere. If we
chserve this spatial distribution at geosynchronous orbit, we observe protons of higher energy and lower pitch
angle first. 12
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VARIATION OF THE GEOMAGNETIC QUIET-DAY CURREMT SYSTEM

YUJI YAMADA
KAKIOKA MAGNETIC OBSERVATORY

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

station geomagnetic trecords 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 li-year variation.
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A brief overview of electropmagnetic studies related to

earth crustal activities

Norihiko

Sumitono

Research Center for Earthquake Prediction

Disaster Prevention Research Institute, Kyoto University

Various types of electromagnetic phenomena related to earthquake

occurrences and volcanic eruptions have been currently reported.

Sonme

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

nechanisns of their appearances have aot yet been well known.

been, however,
with

region before main fracture.

micro-fracturing

electomagnetic phenomena reported so far in order to develop methods

pay occur in and around the

It has

congsidered that some electromagnetic phenomena associated

earthquake source

it is important to summarize

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

Geoelectric Variation

Toshio MORI (Matsushiro Seismological Observatory)
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G’41‘03 Analysis of the geoelectric fleld with BAYTAP-G
--0n the role of the Z-component of the geomagnetic flcld as associated data--
°M. ozimal’, T. Mor1?), and H. Tokayoma®’
1) Kakioka Magnetic Obscrvatory
2) Matsushiro Seismologlcal Observatory
3) Mctcorological Resecarch Institute

We have reported the results of the analysis of the gcoclectric field near Mito which
was obscrved using the telegraphic facilities of NTT. This report 1s situated on the
continuation of the previous one at 1990 spring meeting, on the role of the Z-component
of the geomagnetic field as assoclated data. We analized the hourly mean values of the
geoelectric fleld at KSM-MTO (Fig. 1) with the use of the hourly mean values of the X-,
Y-, and Z-component of the geomagnetic ficld at Kakioka.

Fig. 2 shows minimum ABIC values determined at each interval of 31 days for the two
cases, 1. e., the onec casc where X-, and Y-component, and the other where X-, Y-, and
Z-component of the geomagnetic fleld were adopted as associated data. For both cases, we
found that ABIC value does not stay constant but varies in the similar manner as the
geomaghetic activity. That {s, when the geomagnetic ficld is the more disturbed, the
larger ABIC value we obtain.

As far as our analysis is 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 field does not have a
significant role for the geoelectric fleld
at KSM-MTO in summer. On the other hand, an 280 sates e swmewrw s
we found that the 'error' of the transfer — fantond — s i
function derived using the hourly mean
values of the geomagnetic field at Kakioka
is comparatively large in summer. These two
seom to be contradicted with ecach other.

We obtained alternative implication for this.

Fig.2
Monthly varlation of ABIC values of KSM-MTO

i'ﬁ/ for the two cases.
A 17
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e SRIEIRT) e mra, APeR N, 0D
f : .
" e
SCem e
[
i
(F1}
Flg.1 ¢ e ¢ e ! e ! no om
Observation networks for the geoelectric Fig.3
field with a long electrode span and the Monthly variation of the difference in ABIC

Kakickn Magnetic Observatory. values between the above two cases.
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Anomalous changes in long-span electrical potential measurcments and their
correlation vith seismicity

M. Kinoshita!, M. Uyeshima?2,

Kavase? and S. Uyeda!

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

3 Barthquake Research Instlitute,

Tokyo Unijverslty

Since 1987, long-span electrical potential measurements using NTT

telephone netwvork have been conducted.

Fe have tried

neasturenents at 20 stations, each of vhich consists of six dipoles with

several kilonmeters.

Although sonme dipoles include large artificial noise,

records obtalned at almost al! stations have relatively good S/N ratio for

variation caused by geomagnetics,

There exist a number of unidentified

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

it with seisnicity, using a computer,

is necessary, as vell as specifying

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

long-span dipoles.
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Analysis of geoelectrical potential data observed in lzu-Oshima Island
using deterministlic differential method.
T. Kawase' §S.Uyeda?
1 Barthquake Research Institute, Tokyo Univ.

2 School of Marine Science and Technology. Tokal Univ.

e tried to eliminate the changes caused by geomagnetic variaton in
geoelectrical data of every one minute observed in {zu-Oshima Island
using deterministic differential method. And we found that more responce
coefficients are needed to get a condition which makes AIC minimun. 1t

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

A basic 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 two sets of double-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 §.
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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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Case Studies on the Time Variation of the Electric 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 th%;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
3Department 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 Oct. 16, 1989. Our 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 near 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 2.5Km(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.,19380). 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 1o be effectively useful for a practical method of prediction
of disastrous crustal evenls. Here we will state a view aboutl 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 radiate electromagnetic 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 earthguakes 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 electromagnetic phenomena 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 method 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 eleciric field distribution in the conductor due to a
direct current source in the two-dimensional case. From the viewpoint of electromagnetic radia-
tion, one may claim that it corresponds to the electromagnetic ficld distribution at locations suf-
ficiently far from a charge or current source, as expected from

E= — _4u_ fi[ﬁj,_ A B ek Y Ak SEPIY
7 r Ot ot r r

In the case of the electric field from a transient source within the Earth's crust, however,
the above arguments are both incorrect. In the former case, the static treatment is obviously
inappropriate unless for some reason, charge separation is maintained 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 electric ficld 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) + faa(r') N i,-Gij(r,r')ij'E(r' v’
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 problem E_ can also be derive from G;; and
therefore, the equation becomes a general one and can be applied even to the inhomogeneous
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 specificd 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
B. Utada

Earthquake Research I[nstitute, University of Tokyo.

A number of eletrical resistivity changes has so far been reported
associated with tectonic activities, i.e. earthquakes and volcanic
eruptions. This paper sumnmarizes the results from several regions by
various kinds of observation 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 Piotr Rozluski®
Takesi Yukutake
(Earthquake Rescarch Institute, the University of Tokyo)

The magneto-telluric and seismic data for Junc-November 1990 period in Chubu District have been
analysed. The purpose was to find possible correlation between magneto-telluric and seismic activity.
The transmission coefficient has been defined for natral geomagnetic and clectric variation in the
presence of the artificial noises. Simple mode! of conductivity changes due (o scismic activity has been
proposed to explain observed cffect. Possible example relation is presented bellow:

TAW STATION
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transmission coelfigient

se1smi¢ activity modelling
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0 S 10 1S 20 25 30 35
DATE OF NOVEBER 1990

As a preliminary result, the following conclusions can be given:

(1) Some correlation between changes of transmission cocfficient and seismic aclivily has been found.
This can be explained in terms of very simple model.

(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 eloctrica) conductivity siructure around the active crater of Aso volcano

and fts changes assoclated vith the volcanic activity

Shun Randa', Yoshikazu Tanaka? and Akira Suzuki'®

1. Collego of Liberal Arts,

Sagas University, Saga. 840.

2. Faculty of Science, Kyolo University. Kunsaoto, 8695-14.

The CSHT surveys were nade around the active crater of Aso volecano on Aug. 1989 and Oct.

1990. The 1-dinenslonal nodeling reveals that Lhe extrerely lov-resistive layers appeared at

a depth of 50 to 3008 on Ausg. 19389,

Sone of then disappeared as the volcanic sctivity

decronsed. Thus, Lhis extremely lov-resistive layer is caused possibly by the fon-riched under

ground vater supplied with the volcanic gas and railn fall.
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H11"01 Un the Conditions of Generating

Hiss-Triggered Chorus
Katsuni HATTOR1-. Yasashi HAYAKAYA and Shin SHIYAKLRA

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

ibstract 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 eclarify the possible association between 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 required conditions for this
vavelet to trigger chorus.
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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.1, 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 I818-1 and I8I8-2 in the topside ionosphere.

BIRIRYT IR ASBELAM1990¢5811H, 54178, 5A
19 BRDE-IffiBX-oTHEBEORSBETHMEhE, M1IEEREBIEH
6B 1 6 MEL1103km, GMLAT 5. 8/, INLAT 52. 8§
s L=2. 73uBwTtHlilsnzfitcds., CofitlEIhELAORHERN
E#¥IFT1IOKkHzIZELTWS, R, CcOBITRHRAASZORELUEL XD HEA
toMrMELMBEMEATHS, XKBHTR, Chs5D3NALZH>WT, TF
HRBRERBERUBEIH TSI FRAARATBELADOHB I W THREERZHET

3., ISISHEMETRETBI R ASHUERH LOHBEZTS.

20-
" s MLT 0616
HEIGHT 11103 km
GMLAT 5.8°
INLAT 52.8°
L 2.73
Fig.1 0-

Q8. 137D 19H 101 S35

1 E



H11-03

mETOIE Lo MIEE oo AL -

PEER, PHRE AR AR

SPECTRA OF MID-LATITUDE HISS OBSERVED BY SATELLITES

T. Ondoh and Y. Nakamura Office for Space Science, Communications Res. Lab., Tokyo

Mid latitude-hiss
6 kHz, Ondoch et
hiss occurrs most
But, they did not

observed on the ground appears often in a frequency band between 3 kHz and
al.(1980) have reported from narrow-band ISIS VLF data that the mid-latitude
often in the vicinity of the plasmapause latitude(invariant latitude 60°).
show f-t spectra of the mid-latitude hiss observed by ISIS satellites.

Figure shows f-t spectra of mid-latitude hiss 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 observed on the ground.

WETHMESIEEROPEEE UL, LIFLIE3kHz-6kHz#IZAN S, BH¥ (
1980) 12, I SISHEMEUVLFF—25MELT. SKHz{ENRKKREAHNT S
ZoH—ZRE (FEREGOE) HATRLIKRETOZ L 2WELL. LLWETH
MAHZSPRIEE 2D T - L ARZ RAIZ2WTIE. WL S -, JONEEEOMRR
WTHe L iwe | BRI .
ISISWMAETHMASALPRELERANT - LAXZ AL, THOL SIS EERMIZS
kHz (HECEERICRLTEMMNIC3kHz -6 kHzWICRMLS, ZoMIZENNETE
fish7zbnT, 1980E3H24H(Kp=2-)?M0851-0856UT (1250
S123IMLT)MEC, ISIS-1EL-TFRAKST. SE-04. 61F, BRAK
S49. 6M-5S59. 8 (L=3. 47-5. 44), KL2597--232TkmTH
Mo e 20 0T, OSS3UTIZAEREOCO. 3E(L-4. 08) . @58
MSS53. 6, SE2492kmTHMASIALLATHSE. ZOLAIAMS. 2kHz

ZEGIERA,. MO0853UTTIE2. 6-5. dkHzoWkE 2CREBL | Rizid
MUd. OkHzaBRICKDb->TWE, F—FEald, —RICRTATALO 7ELIGIZH
HLH, #—Fk 2DMIEEIE. LIELIOHREE 2050088 RO L. XEMRAHT
Dt —F e ANMEMEERNL. LIELITREEE 2OMElE: —XL T,
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VLF cmisnions in 15-20 kilz band obgerved by ISIS gatellite

M.Ataka(Electrocommunications Univ.), T.Ondoh and Y.Nakarura(Cosmunications Res. Lab.)

VLF hipses and risors in 15-20 kHz band were found at gecmognetic latitudes below
the auroral zone from VLF electric field data(S0 Hz -30 kHz) of &4 ISIS passes received
at Syowa station, Antarctica for 1980 to 1982. These VLF eminoions were mostly observed
for gecmagnetic locnl time 22-08 hours at invaricnt latitudes from 50° to 60° ot Kp =
4-5. So, they ara geomagnetic disturbed-timo phenozena. These VLF emissions are
closgsified into three types ; 1) Steady hiss with no laotitudinal dependence. 2) The upper
and lower limit froquency of tho VLF hiss decroase vith increasing latitude. 3) THe lower
1limit frequency of tho riser decroases with latitude.

RUBRTRBENALISISHANVLFF-2035, GHABL I EBEICHNWTIS
-20KHzBNRRBEPAE U >THH/REBY, AR bAKKEBI U1,
1980F»682FITHANLNF-FTIE, 1SIS~-1. -2M44,x21] 3¢
ZIZHBWT, COMBBB/LLAR, HEVWRIMY-RNARZ bAHALGRL, ShbHid
RTVISIS=-2F50/2THN., BMI21100Kmf, BRIBHF22 2 -0 850OMT
Hd. ELT. ENILLAYHFBRTRBETSS (L=3. 04) 2L, 55° -6
0° (L=2. 42~-4) ORBETALRY, 2. L 2NRBKIEHEK pild, 1
34211 042 HBWTA - S LHRRBWLY, ChHnRARLBAEANBHRICLS
LALBbLHS,

ARZ M OB, S5-30KHzOARBRETHRS-1SKHz2Hn., BECEFLL
WEREX, HEARACLTIIRERORPTIL R, RU. BRERCTARRRORI S
EFAY -, D3NTH-I,
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Ray path tracing of Banded Rising LF (BRLF) and Banded Foling LF (Bf1f)
Enissions based on plasmasphere nodel deduced from the EXOSD-D(AKEBONO)
satellite resilt

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

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

N = No cos?8 exp(‘ ,-:n:”i‘—-)
Hor e () [l + o) )
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A STUDY OF PLASMA ENVIRONHENT AROUND A CHARGED SPACECRAFT

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

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 Lhe formation of plasma environment surrounding the charged
satellite. The sputtering effect 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 is maximum at the ion energy belween 400eV and 900eV. The maximum
production rate reaches 2 particles/incident ion for gas and 0.1 secondary ion/
incident ion for secondary plasma. The results will be applied to the model of
plasma environment surrounding a negatively-charged satellite.

RIEGRBOHAMECEB RNV F-EBFIID. TRRAOBBELCLIELEEBRT 2. 2D
BE, MBXFAAOBLIINXE A A EHRILED, R4V, ZRBF, HAMEBMREL
(ZR9 BV 7HR) . GEADOERRBoORRICHELEN 2RI, —XA 4V IEHEBE.
Glott, HEORBBICIOHRICHABRBRE NI, KRBT, v — 25l Eh, H
A —2ANT—BBEIN. ERINEI A VEMUNEXRTE2HR TS, ChE5T5X70
MMl biz->T. BAWWBONB) 4 AMRET S, #iGEAV0BBR Yo 2B, 4
ARBSXEBRRKEOOH>TVWEETTRLS. 58, PLOABVMACRAZhZAGEERD
ORI, GHIFHICHHAL TWS, HBERMDO VBN % ERAMNCIIBEL, BBy —
yelt 930, FHEHH L UL TAMEMEAI 7N IEGR VA I REHVWT NS Y >
YHRORBRERBEIT R, BEAA V. AP0 YY YT RELBH %NS
BEEEHWE, BIBICRBRERE2T Y, BB HRILSCAA Y, HALHBLHRAVOT
FNUX¥—H400-900eVDBF. BUBEMB AL D, RAKMBE., 7V I4 A CHO 1y /ion,
FPHVIHATH2r /ionlCBLE, COFREF[VOGBICAMIZE, AHMAAY TS5 922
107/cn?-secBS. IR EBFAE M S. 10%/ca-sec 1AL . 2107 /en?-secD H AMBIZ h
BILilRB. SBRIOTF—-YE2BICHBUMDO /I XAvRBEMRAIBZILICLTNDS,
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Plasma-maser theory of ordinary mode
in the presence of MHD turbulence

M.Nambu, T.Hada (Kyushu 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 monde 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 with the
UHR AKR in the source region. Detailed investigation of the
spectra shows that these waves belong to Z-mode waves (see Figure
2). In Figure 2, a typical example of the spectrum of this Z-mode
wave is indicated for a single sweep of the frequency ranging from
20 to 1340 kHz, corresponding to the data at the time of 11:39:22
in Figure 1.

The detection of AKR whose spectrum is continuously extending
to UHR and Z-mode waves associated with incoming beam suggests
that AKR is related to the process of the conversion of
electrostatic plasma waves into the electromagnetic waves.

-

PATH 999111-04-KR sl

DATE 1338.01.1 13 { 11:39:22
5 - Y ' "\~ UHR AKR
z 6" 1
w
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Figure 1
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The non-uniform profiles of electron density
observed at source region of auroral kilometric radiation

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

For understanding the origin of the auroral kilometric radiation
{ AKR ) two different categories of works have been proposed. One
theory 1s 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 {nto electromagnetic waves; the first general
theory was presented by Oya ( 1971 ). The 1dea 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 /fc < 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 medla. 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 EX0S-D satellite.

Where sounder experiment ( SPW ) is made effectively to measure the
plasma frequency and the electron cyclotron frequency in the
acceleration region. The detalled 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 800W (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 {s 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 lsec. 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 {n 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 iIn AKR source region
ifs 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 YAGITANI
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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Bal Joon-borne Ubservation of Flectromagnetic Fields fnduced and Radjated from Power Lines
over_the Northern Japan (1)

Ichiro TOMIZAWA
Univ. of Electro-Communications, 1-5-1 Chofugaoka, 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 horizontal magnetic
field-strengths show the peaks over the power line network. On the westward flight, the peaks of two field
componients 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

MOIMALT? , S.SHIMAKURA'?, N.SATO?', and M.HAYAKAWA®’
1)Dept. 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.O0hta {(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,geo-
magnetic latitude,25°;L=1.26) with thunderstorm activity near 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 is 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
answer 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 produce 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 been 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

M, Shimizul,x. uattori%,u. Hayakawal, N.Iwamaz.

and S.Shimakuta3

l. STE Laboratory, Magoya Univ. 2. Department of Electrical
Engineering, Hagoya Univ., and 3. Department of Electrical
Engincering, Chiba Univ.

Abstract: The use 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 simultaneous mecasurement of three possi-
ble fiecld components {two horizontal magnetic and one vertical electric).
An objective function to be minimized,leads to a linear estimator of the
wave encrgy distribution and ,with the aid of the singular value decompo-
sition, makes it possible to use the gencralized 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 gencration
and propagation mechanisms. Several direction finding methods have been
proposed such as ¢goniometer,field-analysis method etc,but these are all
based on the hvpothesis of a single plane wave. Hence,the results from
these methods arce of no use when the iocnospheric exit region of VLP
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 basce by mecans of
the gsimultancous measurcment 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).



H12-04

Tweekith I= X 3 o €52 BT A PLBT T AR RERG AL 8U AU

POR RETFY 8 @ " B EL

1D FRX-I

2) ZK-STEW

On the observation of large scale disturbances of the lower jonosphere

at low- and niddlie-latitludes

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

1) Dept. of Electrical Eng.. Chiba Unijv.

2) STE Lab., Hagoya Univ.

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

sphere vaveguide such as cut-off frequency and propagation distance and propargation tine.

These parameters can be estimated by mininizing the frequency or phase difference betveen

tveek and pseudo-twveek.

This method is very useful for the estimation of large scale

disturbance of the lower fonosphere at low- and middie-tatitudes.
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Analysls of the lover ionospheric disturbance by use of Omega signals observed sioultaneously
at three stations in Iceland

N.EWARKAMI'?, S.SHIMAXURA®!, N.SATO?', H.YAMAGISHIZ', T.ARAKI?' AND M. HAYARAWAS®
{)Dept. of Electrical Eng.. Chiba Untv. 2)National Institute of Polar Research
3)Faculty of Education. Hirosaki Univ. 4)STE Lab.. Hagoya Unlv.

Oscga signals transaiiled froa Aldra, Norvay have been continuously recorded at three stations (Tidrnes.
Isafjéordur and Husafell) in leeland since 1985. The fonospheric reflection polnts of Omega signals observed at
three stations only separated by ~ 100 ks froa each other. Hovever, the perturbation of Intencity and phase of
Onega signals are different froa each other. So it is possible to estizate the scale. velocity and propagation

direction of the lower ionospheric disturbance.
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"Fig.1 Propagation path of VLF signals:
Onega Aldra-Tjdrnes, Isafjérdur and
Husafel, Iceland. Mt, Mi and Mh are
the niddle points of Tjornes to Aldra.
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FINITE ELEMENT SOLUTION OF VLF RADIO
WAVE PROPAGATION IN THE EARTH-IONOSPHERE
WAVEGUIDE DISCONTINUITY
Klyohide BABA (Chubu Unlversity)

Finite element msethod is presented for YLF propagation problems in the Earth-ionsphere waveguide
with arblitray discontinuities. The waveguide is divided Into three regions in the direction of prop-
agatlon, one of which Is a finlte region that contains arbitrarily shaped all Inhoeogenelties. The
others are seemi-Infinite and homogeneous regions. In these uniform waveguide regions radioc waves are
represented analytically In terms of the mode sum of uniform waveguide. Therefore it Is possible to
treat both Infinite regions as bounded conflgurations using Wexler's method. Upper unbounded region
of the waveguide Is assumed to be homogenecous, so that the fields can be represented in terms of up-
ward progressive waves. This condition =akes possible to treat upper unbounded region as bounded
configuration. The finite elezent method is applied to the bounded regions above mentloned above. To

[1lustrate the validity of this method a sisplified discontinuity problem 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, Susumu Kato,
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 hicre 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)

Mamoru Yamamoto®, Shoichiro Fukao!, Tadahiko 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 irregularities in the ionospheric E-region
by steering the antenna main beam northward with zenith angle of 51-52°. The occurrence frequency obtained
in 18-25 June 1990 shows that the echoes mainly appear at 2000-0030 LT in 90-120 km 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 December 1989, 27-30 November 1990, and 25-27
December 1990, The irregularities are less active in this scason than in the summer solstice,
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Fig, 1. Occurrence frequency of ficld-aligned echoes with
signal-to-noise ratio above 0 dD found within a time-
Lieight bin of “30 min x 2.4 km range”. The data obtadned
during the nights were averaged over the period of 18-25
June 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 6. 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 Ionospheric 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
Ishikawa Coll.of Tech.

Masayoshi MAMBO

Isamu NAGANO
Kanazawa Univ.

Nironobu JOIDA
Corp. PFV

Akira NAKAGAWA
SHIMAZU, Lud

Recently, a conparison of measurcd and predicted fleld strengths of MF sky waves showed Lhat the

Fs layer affects

MF wave propagation on a short path at nighttime In Japan. To decide directly

whether an MF wave ts reflected by the E reglon or the F layer, we observed MF waves wilh an NPE-type
directlon finder. W®e obtalned an example of dlspersively varlable dircctions In both an azieuthal
angle deviation of 30° and an incldent angle deviatlon of 38° In a 30 sccond observativn. To compare
with theory, we assumed thal the direction finder lovked upon a mixture of two different polarized
waves, one reflected from E reglion and another from the F layer. The wave polarizations were obtalned
tso full wave calculatlons, one using the IRI model with the Es layer, the other wlthoul. Fafr
agreenent between the observed and theoretical values confirms the existence of Lwe polarizations.
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BEXH (1) W Hanbo et al: IEEE Trans. ALP, AP-34(1986).
[2) K.Rawer and D.Bilitza: J.A. T.P..51(1989).
(3) 1. ¥agano et al:Radio Sci., 10{1975).

{4] T.Fukani et al:Proc. of ISAP' 89, 3D1-5(1989).
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Characteristics of 30MHz interference signals observed by riometer

'YUKIMATU Akira, 2EJIRI Hasaki, *KADOKURA Akira,
Kyoto Univ,, ?Haticnal Insutitute of Polar Research

'Faculty of Science,

It was found that interference noises
diurnal and seasonal variations. By using data
high latitude stations in the nothern hemisphere
characteristics of the noises were analyzed. It

observed by 30Mliz RIOMETERs

TARAKD Tohru

in Antarctica show systematic
from Syowa Station, Asuka Camp and other middle and
(Japan, lceland, Greenland and Alaska), detailed
is concluded that artificial radio waves reflected

in the F-region with sufficiently high foF2 produced the noises.
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LARGE SCALE STRUCTURES OF POLAR I0ONOSPHERE OBSERVED BY THE SATELLITE OHZORA

Tadatoshi TAKAHASHI, Hiroshi OYA, and Takac SAITO
(TOHOKU UNIV.)

The Ohzora satellite observed various characteristic signatures of the polar iono-
sphere; polar cap enhancement, cusp region irregularities and enhancement, high latitude

trough, auroral region enhancement and main trough.
Steepening of the high latitude trough are observed

continually during succeeding orbits.

Sometimes these event 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.

RigomMEBE IR, BHELoMBITL
b, EEK. YR SHER A—wv S b
53— 7HEE, HRMNBV>h OIS
HH, ATABL L3RI hoDH
MOFRERBRL - KB BaEHEME
h3, HEGRIBEBES)IKLINM
&> Td EHEROKBELRBIEE
H R K B enhancement /) B
AEPBE. 4 — o 5K T D enhancement,
main trough %, WA LRALHBHEI LT

AR BB ECOHB B >Bkicow
TEREML 3,

Fig. | RWSE L+ 5 7 O MR AH %5
7. BREEDEOEBR CEVIONNT
b, BHORBLLLIEZORANAR
LTI HFBREhTWE, HiceolE
HREHOBRMBL N T DOHBED DS
had, coithbid,. BRAK S5 70BK
KRBV AF L i TorxoBRiiz
REEL TV 3,

Fig. 2 3 < o MR &<,
2 7THKOBFHEK D enhancement % 7R
LT3, CO—BDER» oM %FE
YL OBER FAKZOFHRMADEFY HH

W3, AfllETR, I LLEKEBEOE
e3d 5 ©VRBIFROEERIEEL SN
30 ohoRMLBARMAERL, 20

] 1 1 (] 3 1 1 1 1 I 3
JAN 25, 1985 BHegicrEdhTw 3,
{:? -- 1 1. y] 1 L Il it 1 1 I [l 1
g DEC 16, 1985
(E) = ,\" E’l . AAAANNTENS
~ i1 - >
> MM e ] X
= E DR Y A
4 8“ 'T ‘: - .. 2
g 10 E e "vr‘\;q.—-—w‘,ﬁ ; i
> 3 =Y = G
s .1 ¢ s - Y .
1054 wmem N NG & VRN T ey |
e o=t . Q
2 AN o
d 4 \ﬁ$; E
1074 \w’\v—-""" 'S R . " R
5 DEC 12, 1985
103111;11111115 B B B e e B e L
TIME (min) TIME (min)
Fig. 1  Development of the high latitude Fig. 2 lonospheric enhancement near the

dayside cusp region observed at the Antarctic
Syowa Base.

trough observed during the successive orbits
on January 25 and 26, 1985.
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Heating of Thernal Electrons in the Field-Aligned Current Region

Takuni ABE',
'Denki-Tsushin University

Shigeto WATANABE2, Koh-ichiro OYAMA®, and Takashi Okuzava'
2NRC of CANADA °ZlInst. of Space & Astronaut. Sci.

We have Investigated an effect of the field-aligned current (FAC) on the electron ten-
perature in the high-latitude ionosphere. Characteristic features of the temperature
varfation vere obtained 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
difference of the heating mechanism between the higher and lower altitudes. A possible
candidate was advocated as an explanation of this relationship in terns of Joule dissi-
pation and/or energetic particle precipitation. Our estimation yiclded that Joule dissi-
pation is responsible for the heating at the lower altitudes, while at the higher alti-

tudes the particle hcating is effective.
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The first sistepatic obscrvation of elestron temperature in the altitedes
above 3000km.
K-1.0yap2!, D.Bilizer?, H.Satasi?, T.Abe®, H.Aizawa! and T.0kuzawva?
I.Institute of Space & Ashorautical Scine, 2. BASA NSSDC,
3.Univ. of Eloctro conpunication, 4.Tokai Univ.

Electron temperatore(Te) measured by a Satellite 'AKEBONO' wep to 8000ke., is in-
vestigated in terns of local time, pagnetic latitunde invariant latitude and Xp
index.Te al the heights of ~8000km stays at ~9000K doring daytine (10-16 local
time)and Te is 5000K during nighttice(22-3 local time).Dering dawn/dast periods,
tinme veriation of Te is quite rapid. It should be stressed that Te still increase
above the height of 8000kn. This fact is totally different from the previons con-
clusion drawn by Rich et al.Magnetic distaurbance appears to change Te profile in
the whole altitude range.

FANE: HUXOHRIIBEREIOWEHR ATHONTedBETO 774 LDME
NRBFIIL¥—AHEAER®»58000 BikritxBE1IZRY. CoETR. &L
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ABE»SOABREBIIISGZEXBFICL MAKLO~1 88 (ZoMTeld. 1FIT—
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T.HIIFOBNRAMNITLELEYSNEZ1989 .Wildoan, Electron Temperature Prifiles
F£2HLD 19901 2HECOF—% Weasured Up to B8000ko by S3-3 in the
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Kristian Schlegel (Hax-Planck-Institut fur Aerononmie)

NEUTRAL WIND IN THE E-REGION AT A HIGH LATITUDE FROM EISCAT DATA  (iI)

e

«
(

e

°Manabu Kunitake (Communications Research Laboratory)
Kristian Schlegel (Hax-Planck-Institut fiir Aeronomie)

Neutral wind estimates in the auroral E-regoion have been calculated from EISCAT
CP-1(invariant lat. 68° ~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. Qur values in the low Kp group were compared with theoretical models.

1985~ 1990MIZH 2B E T SCAT V= HOCP - LT - 2 & 212, VK EHUROIEHRTITEOMT £ 5510
TWwa, -18—-KCRAAYKY 2 1-Dlul]l veclorif}Hivh.  101/102ka, 109/110kn, 117/120kn Y50 (JOER
$01E69° N, AEIT B, invariant latitude 66~67° ) 12HWT. (1) 50 (Brekke et al. §1974)

Q (E+ix B)
W B W
ZRWT, EBOBIEAXS FLRRDSMS, FRFEK v, 18 (2) 50 (Schunk &Yalker 1973)

Vin = 4.3 % 1070 x n(N;) -+ 4.28 x 107'% x n(0y) + 244 x 107" x n(0) (2)

25, R, nlily),n0),n0)DHEIEIIMS 1 S 8 6T FIDHiE v,

AL E U M ERRIE OESIcE VT, — )TN, EIMER). TS EERSTH S, Jhoh:
MBI B LT, b= Reitking K& Y. PHMUEBDOIMEAA, (LHIP,,, —BNINIEHOHMEA .,
it P2, RUNYRA. DSHEH LIk H. JISTCMRWIAEZ &, —HMMED, BEHMNERIL,. global
LidedDdrind". local variation & & day to day FLbHiTAHITLTHS.  rlobal tide BIMDEDHIC
it BABISOBRLHBEHABNS.

MERE, —HOF— 3B, Fub=Britting EH -7, RAMOREKFITERICRIETHREL DD, &
BHLipl i @Az, EFOER, HV/120 kvoTlE. —DMNEDOIME (HidE. W) AT, EORMEHO
g (RiE) 120U T, Spk oA, mShicRiliEhiz, Ehdk VIEWFIE100/110ka, 101/10Zkn ik, 2D &
SN s hinirs 2.

ZEIL. global tide IZIREEHNT, MIFET TR global Lide EHINLT HEMICIE. 4~ 1 0HOSHEH (
local variation &R ML) FMPI=D R C. litting £ITFRDI I LAFE LY. (Kanson and Heck,1984) Ui
Liphis, CISCAT CP-1 &— KR, —p/RCKE LT bhvd. MBIEIELEELTH, SAMTFTSHS.
DY, RBDME LT, H5MEWEpOXRE X TMRIOEW L 3HDINIINE=D AT, BTRCHWTER RO
IR DU E S &, FNIHULTrLting &{TFho 2. JIBEXNWERRMOWT, WIEHA, Riilck 58
WEHA T, SORICERE TR (KpH)) BRI LT, senidivrnal tide I2OWTDEF I (Forbes and Gillette
;?SZ,Forbcs and Vial 1989),diurnal tide 12 DWTDEFNW(Forbes and llagan 1988) & DRIz OWTH I

Do

EISCAT CP-1 ®— I¥CI., BTRIL. MT-EE. 4 A VEEL, PGB RTHS. 4. ShB ozt
REDMRICHONTH. MIFETTHTTRETHS.  BEROLUSIY > THERD D EWEIRTLTW =
DIk, ESIEORIHF -2 D23 GhHEAY xRS,
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Latitudinal dependence of mid-latitude spread F occurrence probability
* K.lgarashi', H.Kataoka? and H.Kato!
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 base made from 5 observatories. Nakkanai(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:0Occurrence
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
:Maximum occurrence appeares in postmidnight(0~5 h LT). (4) Latitudinal
dependence :0Occurrence 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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A RELATION BETVEEN POLAR 10NOSFHERIC DISTURBNCE
AND GPS SATELLITE POSITINNING ERROR
hy
ideo NAENO.Tadahiko OGAWA,Shinichi YAMAMOTO,Atsushi DITSUKA
(The Comnunicalions Reserch Laboralory)

GPS positioning dalta al Syova Slation from September 1988 to Januvary
1990 were analysed. The mean radial distance and ils standard deviation
hetvern fixed positions and the mean position increases wilh increasing
geomagnetic disturbance level (local K-index). Satellite distribution

alfecles Lhe posilioning. 11
Nitution of Precision) is less

MrE. ALMBUCE S A7 00, G P SHifitys
RCMMENTHEY . TOMEGEIGE ESIHEL . kT
W TI000. EASEILIS0UEEXNTVS, GP S
W ESMMNofiEL . EREvs 4 fobioits
UL el Vica Lt DN R e XU TS RIS L R
CPSHRORHEE. C/AI=FOLIE ( 1.6G12)
EPa—F@I2% ( 1.2GH0 z) Q2R THSH . P
=P RIS A S THY 2RI L TIIME.
CROMES S S TG, kT CAND—F
DAEW > THIEITS .

BABOMIER . BiEHoESNTL Moy
MMORRLA - THD . FLEEI0 RTINS
EARE LTI 2175 MAMHSMIGINEICS: 582%
M. SoaffiEéfhhtws, A—osEnREen -
FIL TR Grregularities) iz k SML LY 2T L

—Ua T SR, 1AGCHzOWETH-TH
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BOF—FLWHUMIET ST EC LD NS MANIEIEA
DMIBREAOREE LIS, (9. NNSSHIRE L SR0EE
OIEATI LY T hTw S,

19RREELT L e I S 0 G P S 2R
15T S B i E T IYA 3 AR KT DT UR BTN T T Bt b g
dufe o WRINRIE CLOSBeE D Fl s 1990501 1) . A2
OURAE22OHEHE T IHI04 s 1I5INTIE2
SHIE L ERERE (BN RN A ol b fmIss el b
WA a e EN) MGttt . I PR L s 4210
VT ONE G, N, SX) MiExhn,

TR F— ezt Mol BREMDOLA T
=& (HEERT 007 ~01" Mot 397 ~30° LYk
BT = S RN U TR & X0 F S o OV i
1000, W EG100eO 5 — 2 £ NL . o, R
HOF2REDOP  Coometrical Dilution of Precision)ht
CULT (s E 28 A oot il v, )
OF = FISfEEH VRIS FO S0 u 5,
(1) Wik Fieo TR . (697 00° 17.127 S,
39° 310 43077 € SXMN.80m) . HEORAELN .
B.0m. EFIEDF DAL, 18.20m. SXOFOLLLL 17.5Tm,
(2) L3 TEE 5 o O 8 b Lok Tt o ligg oy 1
Byt . 15.67a(Fig. 1),

(3) MR USRIE QMmN —)RED ke sk
A RR W HIE B U LT

) K=|EfomkEEblc. THsiEs v UL
RUMTIEEESTOPHR. B3 sAN S
(MIMOMELE L SFTOHEOTR A X LGP HEL
(T IR AL OBEF L) .

(5) K ={itmii - 2 G, PIIRHE o o il i
DTG S 2N <5 (Fig. 2),
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Latitudinal variation of enhancements in mid-
latitude 10nospheric 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 latitudes.
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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.LOLIVER? S.KATO',
T.TSUDA!, TSATO? M.YAMAMOTO!, mud T.NAKAMURA!

'Radio Atomspheric Science Center, Kyoto Univ.
2Boston Univ., U.S.A.  3Dept. of Electr. Eng., Kyoto Univ.

The MU radar was used to observe the ionospheric F region clectron density behavior above Shigaraki,
Japan simultaneously in four separate oblique beams during the strong geomagnetic storm of 20-23 October
1989, when the first significant anvoral display over Japan was obscrved since 1960. The four beams,
separated by about 250 km hovizontally at normal F layer heights, observed drastically diffevent behavior,
with independent and extreme changes occurring on time scales on the ovder of one minute during the period
of peak activity.

19893E 10 A 21 BOEMRIEA — o IBEBICFTLIbAAE MU L—F— . A0 —-F o7 7 { AR R
REDE FOREEMBMEHFIERICHFRAODOTDo A EERLTUA, B1IC10A 21 8 2084p1I8 13 3
4 piEEHRR (KT 20 2, WAL, 4 ¥ —4 v v 7a22§fl) T8O hA X a -7 —3HI8DHIE
To 77 A ABMEREE - LHEINCTRT, FE~LNEOT a7 r f AMERICHB LTV Eitb
73, H¥—aH5EOMMZERIE F HELIC 0T 200 - 500 kin DKEIEREE B2 35, SOZMAy—2TF
MEBEARFEEIL 2ERNEEL, FRE—2MERH 200 kn okt lLToud o bichs, LaLbadb,
WMBHETAA2 S vF o 37 2 7—2 ORISR (A, Auli, 8556 STE SFEUHEL, 1091) bt s
DX BRAYRIMB iz,
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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. Fukao', T. Tsuda!, M. D. Yamanaka!, T. Nakamura!,
T. Sato?, 8. Kato!, T. Makihira3, 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 height profile of three-dimensional wind vector in the planctary
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 resolution of about 100m. Considering
C.? abserved with the MU radar, we expect that the boundary layer radar can observe the wind vector in the

height range up to 2600m with the time resolusion of 1 min.
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Dynamical Structure of Medium-scale Cyclone
along the Baiu Front Based on the MU Radar Observations

G. Kotani!), M. D. Yamanakal), S. Fukao!), T. Sato?), M. Yamamoto!),
T. Tsuda!), §. Katol), H. Uyeda®), A. Watanabe!) and A. Sumi®
(RASC, Kyoto University, 2Kyoto University, ¥Hokkaido University,
9 Fukushima University, 3 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 along 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 an occluded medium-scale cyclone along the Baiu front.

BXMEOEHEMSMEBIC KRR (KF2r—
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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 planets.

MEICSIS Y, GMERNEIAKBORRMHARNEORBICRATEEICOVTHE~<S.

2y 2 bARTEOERICBEL TR, FICREREOBRIMRWM L B AL 6 ISKBEMHO 3 >0HNERD
EELICEY, LUTO4REMNEILOLRTLS, (1) ARBEDHBE 038 RERNEORRUCREHEE
HTFoBULRESFERE b SERMAKMIEL 3; (2) HHABOBREY 6 0SRE: AXEOARNICSFE enEn)

L) EREEBN SRS T S MEEREMEL 5; (3) HABOKEEA » 0 EE: HERBONMICH X ) HFE
I & 3 BGAMNRT 2 MR DR AOHIRSEL 2; (4) ARBOHHAT» 6 O55M: SFBOANICE
BORMRMBICHBREBENIFEIEL S, Bl 7ot itdh < b b MERRIRA IS IR ISIGED I
FTtH3H, BRAKEROMHEICHATARORE Y IARREHTENTH S, HFROBHES, KROBEHIC
F3BEORNE» DA, F Y vREPREK L 3FHMBOREE» b DFREFH 3 LITEAO{ED T
53, T2t 3) 0V HEBRAME 6 FICHFBREORE L EFICET 5, BAENROREI
SLTERD.

EPHHEBEIREICO VLTI, Lettau (1951) BROHFIEIMNER D BUBREFM K EoHL 2535
BroSELHCHS. BL KL LTHMEAEORREMNICLS

¢ my! @.N? 1 3m.|oa]\"!
K =053 ﬁ=(1+;n-:) ) =m- ”dis"(ﬁ'*""ﬁ"ﬁ;)

(S 21K m. g L UO R RIFII B ORI & 3 & OARBIEH, '/ IXELHRA DR S WA 2fE, Hit kK
BER Yy —A 4 b, Nit Viisdla-Brunt B, a2 FHMERM, 12 0RER) % Hv 3 (Lindzen, 1981;
Holton, 1982; McIntyre, 1989; Yamanaka, 1991). EXCHREIFIERHM, i NENH I A F—HME, Hyis
BIBGFER LN 3 RAD A7 A 2 MEFREABENEOHAMABRIC L > TRALL D TH S,
SETHB ~ 1,0~ V2f,m.~1/2H, Hyjs ~ H (Z 212 1% Coriolis MiEH) rEHL T, HRBREOBH
WMEERRT 3,

KizHBBER@mIcovTIiE, ZERMICIE Emden (1913) , Goody (1949) , Manabe and Strickler (1964)
o kS5 hEPioEAFLAVS. AL, BiikoBmraht L cERey X EEATERED T (—6.5 K/km)
ALY, @NEhiEoSREmMC L IMRRIESE (ERART-98 K/km , BRAKCRBERECT-4.7
K/km) 252 5. /o, NOREILIREEL & ) MERSH > 7RIl cr 2L B0 AEEROMETH 5
EHEENTICIZIERFREEE b 2%~ FO4L (Olbers, 1981; Ynmanaka and Tanaka, 1984; Yamanaka,
1985) VT, SoT— FHEHT3 L 2IEOHREAESGHIRAT LT3, toFiHhcRLrYOoH
FHEZOYHRIBIATL I LHIRIND. BHNTHEZOHRRES b RABRESE 0ME, BREHEtd
B~ MENEOBEHERICOVTRETS.
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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, aspect 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 measurements obtained by using
the system in a standard multi-receiver configuration typical for radar interferometry {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 estimates 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 fromn 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) refeactivity
layer tilt angles obtained from the cross-correlation [unction, (c) error between the RI and Doppler techniques (true
errar) compared to contribution of the horizoutal wind on the Doppler derived vertical velocity (predicted error),
and (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 Rocket and Radar
Observations during DYANA Campaign

Y. Murayama!, T. Tsuda', K. Oyama?, T. Nakamura', M. D. Yamanaka!, M. Yamamoto®,
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

mesosphere.
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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 directions of the dominant gravity waves in the vertical profiles of winds
(A: : 5 ~ 15km) are quite different between these two months (§7th SGEPSS, 1990). In order to study the
seasonal variation of the propagating directions, we have extended the analysis to our regular observations in
1986-1988 (4~5days a month). Fig. 1 shows the distributions of horizontal phase and group velocities of the
dominant gravity waves. Each scason 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-castward, 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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of the waves is determined with the vertical profiles of the
winds averaged for 2 hours,
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High-Al titude-Resolution Observation of Middle Atmosphere using Jicamarca VHF Radar:
Quick Looks

2. T.Tsudaz, M.D.Yamanakaz. T.Nakamuraz. S.l(ato2 and
1:0saka Electro-Commun.Univ. 2:RASC Kyoto University 3:Jicamarca Radio

Y.Maekawal. M.Yamamotoz, S.Fukao
R.F.¥oodman
Observatory

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

turbulence in the middle atmosphere. However, an entire wind or power proflle from
the upper troposphere to the lower thermosphere (1€6-168 km) has not yet been
obtained. Especially, it Is very difficult to observe so-called "gap region" from 39

to 6¢ km due to week echo power. Recently, the Jicamarca VHF radar facility (50 MHz)

in Peru has been largely timproved, and the height resolution of 256-506 m is now
achieved by pulse compression technique using 16- or 32-bit complementary codes. This
paper presents a preliminary result of Jicamarca radar observations of the

stratosphere and
Sept. 24-28, 1999.

Figure 1 depicts an example of the spectrum contours of Doppler velocities
received by the co-polarized (co-pol; 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 this experiment, only the co-pol antenna array is excited by the
transmitter with the peak output power of 1.3 MW. The x-pol array is used to monitor
clutter conponents which may «come from antenna sidelobes and have random
polarizations. Fig.l (a) indicates that the spectral peaks are found up to 42 km in
the stratosphere and down to 57 km in the mesosphere. Note that these peaks are not
found in the x-pol spectrum of Fig.l (b). This 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 heights with strong echoes both in the 1ower
stratosphere and the upper mesosphere are explained in terms of leakage of the
received co-pol power due to comparatively poor isolation of the cross dipoles and the
power divider. That is, t hese spectral shapes are quite similar to those of the co-
pol component except for 19-15 dB lower values.

the mesosphere including the "gap region®, which were conducted on
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Fig.1 Spectrum contours of Doppler velocities received by (a) co-pol and (b) x-pol
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ATMOSPHERIC TIDES OBSERVED BY THE METEOR RADAR AT SYOWA STATION
T. Aso#, T. Ogavase, T. Tanaka#ss, H. Maeno¥¢¢ and S. Yamamotostis
¢ Kyoto University, ¢¢Conmunication Res. Lab. (CRL) Biraiso, ¢#¢ CBL, #44% CRL Kashina
Analysls of 50 MHz nmeteor radar data at Syova Station during 1984 - 1985 has benn under way

to extract atmospheric tidal components at Antarctica. The
to cooperative research program related to the dynanics of Arctic

niddle atnosphere.
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Meteor trail obsrvations with the MU radar

Masaki Tsutsumi, Takuji Nakamura. Toshitaka Tsuda, Susumu Kato, and Shoichiro Fukao
{RASC, Kyoto Univ.)

We have observed the echoes from meteor trails with the MU radar, measuring their arrival angle precisely
by interferometry. We can also determine the ambipolar diffusion cocfficient 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 coefficient 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 coefficient. However.the amplitude of these fluctuations. which is about 30% of the incan value , is
much larger than the previous results by Kyoto Meteor Radar. Although their difference is understood by the
good timne and height resolutions of MU radar, closer consideration is necessary about the relation between the

diffusion coefficient and decay constant of ccho intensity.
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Figl:Time series of diffusion coefficient observed with the MU radar in 18 - 23 May 1990.
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ESTIMATION OF TOTAL OZONE AMOUNTS OVER JAPAN USING NOAA/TOVS DATA(3)

S. TAKAHASHI, H. KAWAMURA®,

Y. KIKEGAWA, 5. OKANO AND H.

FUKUNISII

UPPER ATMOSPHERE AKD SPACE RESEACH LABORATORY
° RESEARCH CENTER FOR ATMOSPHERIC AND OCEANIC VARIATIONS

FACULTY OF SCIENCE,

TOHOXU UNIVERSITY

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

channels 1, 2.
ozone layer,

transnittance vas calculated by using the radiance data measured by channels 2,

HIRS/2 sensor.

3, 8 and 9 of HIRS/2 sensor can nol represent the changes of transmittance of the
we expllcitly added the transmittance term to the regression equation. The

8 and 9 of

Comparisons betwcen total ozone anounts retrieved froo HIRS/2 data and TOMS data

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

anounts.
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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 km 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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Balloon borne measurements of NOy and NO vere made from Aire sur 1’Adour,

France(44® N) on September 14, 1990. Profiles of KOy and NO from 12 to

40ke vill be presented and discussed.

1990FE9H14H, 75 ADAire sur |'Adour(44” N)EVB00000mOA
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H42_0 4 Observation of stratospheric HCl and HF vertical profiles:
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 atmosphetic emission spectra obtained with the ballooa-borne FIRS-2 far infrared
Fourier transform spectrometer during balloon Rights on May 12.13, 1988 at Palestine, Texas and Septem-
ber 26-27, 1989 at Fort Sumner, New Mexico. Vertical profiles of stratospheric HCI 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 HC] 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
see no difference in profiles between 1983 and 1989 within experimental uncertainties. On 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 otigin in the stralosphere, because HF is the siak
for stratospheric fluorine whose significant sources are CFCs.

The HF/HCI 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 theic loss rates are quite different
as a result of the reaction of OH with HCI at low altitudes. The average HF/HCI ratio from our 1989
observation is about 0.3 as compared with the value of about 0.2 obtained from our 1983 observation. This
tesult provides further validation of our cutrent understanding of stratospheric halogen chemistry.

10n leave from Kokugakuin University, Tokyo, Japan
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H42-05 Development of a Portable Laser Heterodyne Spectrometer

for Remote Sounding of Atmospheric Minor Constiluents

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

Upper Atmosphere and Space Rescarch Laboralory, ‘l'ohoku University

The laser heterodyne spectrometer of Tohoku University has been successfully operating for
remole sounding of atmospheric ozone at Sendai since 1989. Two periods of annual cycle of total
ozone amounts and drastic variations in vertical profiles of 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 heterodyne spectrometer is shown in Figure 1. ‘The basic
performance of the spectrometer is equivalent to that of the currently operating one, however, several
practical improvements are made as follows.

i) The spectrometer is a portable type for using it at field obscrvations. The dimensions of the
optical system are 600mm x 800mmn and 500mmn height, and Lhe weight is aboul 45kg.

il) 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 1105-1150cm ™", respectively.

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

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

The initial targels of this newly developed spectrometer are HINOj, N2O, Clly, together with
O3; they are very important species in the ozone hole chemistry and the greenhouse effect. NQO-,
ClO, and CIONO; can be also measured in solar occultation geomelry using a platform such as an
airplane or a balloon.

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

Figure 1. The block diagram of the optical systemn of a newly
developed portable laser heterodyne spectrometer.
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UNITENTIFIED ATMOSPHERIC ABSORPTION LINES IN THE 3~5ux m RFFION

Yonenura, S.,

Iwagani, H., Ogawa, T -

GRL U Tokyo

We found sone terrestrial atmospheric absorption lines shich is not Included

in the HITRAN 1986 DATABASE.

Since we are measuring the solar IR spectrum at

the botton of the most wet and dirty air 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

sl (RX-2) HBEHD (RBEK)

We discuss the origin of the Polar Mesospheric Summer-tiine Echo (PMSE) in relation to the Polar
Mesospheric Cloud (PMC) condition. Obsecrvations of Proton Hydrates (PII) with the hydration
order up to 20 induce us to consider that the ice particles are formed through the ionic nucleation
against the recombination with electrons. We disscuss the whole scheme of the formation of ice
parcticles from Plls. Then, we interprete that PMSE is originated at the accumulation region of
nucleous Pls, which are falling down from the PH formation region just above and making up

strong gradients of clectrons by recombination.
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Lidar Measurnents of the Mesospheric 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 been 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 atomespheric wave activities on the bases of these results.
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ROCKET OBSERVATIONOF THE OH (9,6) BAND AND O 1.27 nm NIGHTGLOW(l )

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

Rocket bomme measurements of the O0H(9,6) band and 0, 1.27 um night-
glow have been made on Jan. 28, 1990. If integrated overhead inten-
sity 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 EXCITATION MECHAHISM OF THE OXYGEH NIGHT AIRGLOWS AND ESTIMATION OF THE ATOMIC OXYGEN
CONCENTRATION IN THE LOWER THERMOSHERE FROM AIRGLOW EMISSION RATES.

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

The altitude profiles of volume enission rates of the oxygen night airglows, 0, Herzberg 1
bands and Ol 557.7 nn green line, «ere sinultaneously observed by using sounding rockets.
By exsmining the excitation and quenching mechanisns of the 0. Herzberg 1 bands. the
altitude variation of the oxygen atom cencentration in the lower thermosphere (85-110 kn)
can be estinated. On the basis of the estimated oxygen atoz concentration profiles. the 0]
green line is suggested to be excited via the two-step energy transfer mechanisao.

BELBVWTHRRAMFIERIO~2T 1077
bh, toRRIOBEIARILBVTROREL
IR = F = D=DTHIEHFILHNTWE . B
£ 80-120kn O FTHMEMRISBTI. Zh2T
MANDHFETRERFEROBENRAEILONTE
228, R+ EHGENIIH BB TV L
W shi, kBRI CeRESREELLIZE
ZHMKMBETROY y POEIATREOLEEIE
O, TLMBBRAE. BUBRERFRA
DWEDISMETIHET AR ORREIR
FARETHISLIZLZLDOTHE .

10|

10

Quenching coelficient by O
(em?®s™t)

10-12 PREPEPErT P B TRRIPUE A W | Al s
ez, chhgTci@oyy FRET 10-" 10-12 1o 10-t°

BREEXERYX. BRBEFFANVI_NTIFEBLU Qucnching co’cﬂi_cl:ienl by M

REMFRAOEESBOMREEFo TR . £ em” &7 )

DHPE. UHDZOBMRETOLERLAL I, B1. 0 (A) oBBERGHIKOER.

REFFAV IRV IHFHIZ 00+ HO =B 12

THEBEB EREIZXRGFM (=0,. Ny) & © S310.17 e $310.19 a §310.20

OHRTHBELZT I LIHEETE, B ho ; ; y

RIGRMOGEBROEBROIIRETIIENTEL
(1) . coZtrb, 02ANIYRLTIH
NRAUELOSBREAFTREORENTETHS
EL. RERRAREORED S, B> w
Tit ~factor 2 (RX4) BEONEETHA.
LAL., TOBEFHFORII>VTIH, RIGHEK
DTHMBEEHFRBIZIVRTEE20%LADIRE
TRETAEL. B2, 3@oay» FRBTEH
CUIRERFEROBEIAE LT T.
BRERTF 557.7 nn BAKXKEORER 00
MIT19204E 4L X HIRBAA M W T X 7. B8, B
AKAERABHRTR L, —ABMETELS ?
EVIBMHEHE L2 TATVEN, EERAMD 85 i ¢ ¢

Altitude (km)
8

2

ERBEOVT VRV, S Tlos. REM R
FHEMERBRARKOKIE I W A6 . WA R Oxygen atom density (10" em”)

BRIAMBBRIBTHBENIILMNEETEL 2. MlAOMBENLBRBERFHES 4.



H42-11

FOEXR, HARKT

BVREHHEREROMRE (1)

KETH—ER®, /plyFE—PR*®, SAARREAT, AR, RILBA . TR

AFEREFHEH, *YVFHARRRAMA, Y RIREILASE, ***YRRI RSP

i
e EREAAY

Heasurement of vibrational temperature
Y. KIZUBACHT®, K-1. OYAMA®®, X. SUZUKE®*®, 5. SUZUKI****, 5. TE[1****, 5. OHO****

N. HOGUCRI*****, 1. SHI[KI****

*'Department of Acronsotics and Astronantics, Tokai Univ®®’[nstitute of Space and
Aeronantical Science®®*’ Tolohsma national Univ****’ Department of electrical
engineering, Musashi Institute of Technologr®*****’ Science Univ of Tokyo

Abstract:

A method to measure vibrational temperatore of molecoler nitrogen gas

is being developed. Intensity of two enissions from BoX 4/ X2 ¢ transition, 4278
A and 4236A are measured in order to know the population of N2 at v=0 and v=l
of BoZ 2 state and then population of Nz of various levels at X, ¢ is calcolat
ed by using Franck-Condon factor. The results are being coopared with that obtai

ned by a differcnt nethod.
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MEASUREMENTS OF 01557. T¥M AIRGLOW VARIATION OBSERVED
WITH MONOCHROMATIC ALL-SKY IMAGING TECHNIQUE

S. Okano., M. Kubota, M. Taguchi. T. Ohnuma, and H. Fukunishi
Upper Atmosphere and Space Research Laboratory, Tohoku University

All-sky imaging observation of 01557.7nm alrglov has been carried out at Mt. Zao
Observatory of Tohoku University to detect variation of atonic oxygen density
which is caused by atmospheric dynamics at the altitude of meso-therrospheric
transition region. The instrumnent employed in the observation consists of an
inaging optics with a full field of view of 150° , an interference filter with a
FAEM of 2.0nn,
optically coupled to a CCD canmera.

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

and a 2-dinensional photon detector whose phosphor output is
Yarlations of irregular structures with a

been obtained
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DOPPLER IMAGING OBSERVATIONS OF THERMOSPHERIC DYNAMICS
AT SHOWA STATION, ANTARCTICA

H. NakajIma', S. Okano!, T. Ono?, K. Shiokawa3, and H. Fukunishi!
I Upper Atnospherc and Spaco Rescarch Laboratory, Tohoku University

2 Hational Institute of Polar Research

3 Solar Terrestrial Environnent Laboratory, Nagoya University

Observations of thernospheric tenperatures and vinds have been made at Syowa
station, Antarctica vith a Fabry-Perot Doppler [naging Systen for 46 nights
covering various auroral conditions from quliet arc to active aurora. Although
conprchensive analysis of Doppler Imaging data stored in optical disks will be

nade after arriving of the data in Japan,

prelininary results show that F region

tenperatures derived fron profiles of auroral 0! 630.0nn enission increase with
a rapid response to auroral activity enhancenent.
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DEVELOPMENT OF A YUV SPECTROMETER EQUIPPED WiTH
ABSORPTIOK CELLS FOR D/H RATIO MEASUREMENT (IV}

T. Kawvahara, §. Okano, H. Fukunishi
Upper Atnosphere and Space Research Laboratory, Tohoku University

We are developing a vacuun ultraviolet spectroneter equipped with a set of absorption cells
for D/H ratio measurements. The absorption cells are used to separate HLya line and DLya line
vhose separation is only 0.033 nn. Tenporal changes of absorption amount for 2-hour duration were
neasured using an inproved absorption cell in order to study the stability of absorption. The
neasurenents were carried out for four combinations of Nl lanp - H2 gas, M2 lamp - D2 gas.
D2 lanp - He gas, and D2 lamp - D2 gas. The absorption level changes greatly in the first len
minutes and gradually approaches to a constant level thereafter for each conbination of the lamp
and the gas.
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OBSERVATION OF STRATOSPHERIC OZONE DISTRIBUTION BY ROCKET-0ZONESONDE

Takashi WATANABE ' and Toshihiro OGAWA *©
1:Tsukuba College of Technology
2:Geophysics Research Lab., University of Tokye

Altitude distribution of the stratospheric ozone density has been ob-
tatned using rocket-ozonesonde aboard a pmeteorological rocket NTI-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
kz at its descending stage with the parachute.
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Model calculations of the N,” 1N vibrational Population Excitod
by Energetic 0" Incident from the Ring Current

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

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

The N,' first negative (1N) emissions from anomalously
populated high vibrational levels in the B’SJ state have often been
observed in subauroral regions during large storms. Energetic 0'
from the ring current has been inferred to cause this anomalous
vibrational enhancement. Using an 0’ transport model, we have
used various O' 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. One 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 observed the precipitation
of oxygen ions with energies less than 12 keV during a number of
large storms in 1970. The energy flux reached 1 erg cm?s’! around
60 geomagnetic latitude. More recently, TIROS/NOAA 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 1M
emissions. The atmospheric consequences (ionization 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 1H
enmission distribution with vibrational populations close to that
observed at mid-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'?s’' 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 Science. 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 Cretlaceous-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
calculated density. From the structural data shocked silica minerals,
the following formation stages are considered in this study [2,3].

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

2) The initial release stage. Shocked quartz grains with shock lamellae
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 lower 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 clearly differentiate 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 Wave Research) of the Japanese
Ministry of Education. Science and Culture.
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Experimental Demonstrations of Formation of Teirataenite Phase
Chihiro Kaito and Yoshio Saito
Kyoto Institute of Technology. Matsugasaki Sakyo ku Kyoto 606
The magnetization of tetrataenite containing meteorites is practically impo-

tant in the paleomagnetic reserach of the primordial solar systen, because of
the unuseally high nagnetic coersivity of the tetrataenite. These neteorites
have been cooled slowely 100°C/10°r and Fe-Ni regions have been developed a
characteristic siructure. 1t is iopossible to produce the tetrataenite phase in
the laboratory by conventional heating of laboratory Fe-Ni alloy. The nan-nade
tetrataenite due to neutron radiation 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. Snmali 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 pany cases,. they form three-dinmentional solid grains from 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 smoke 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 Ni
solid grain.

(ii) Production of tetrataenite phase by evaporating the disordered alloy of
FesoNiso by ordinary gas evaporation method. 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 ultis show that the formation of vacancy is an important aspect of the

formation of ordered phases at low temperature.



P3 1..P59 Scaling Law of the Planetary Maguetism

Based on Toroidal-Poloidal Decomposition

TS O BBAZIEYE )
Yasuharu SANO (Faculty of Scicnce, Kyoto Univ.)

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

BT ~ par¢u1-Bp (l)

Bp ~ por.aBy (2)
Bpl]r ~ 2;4pr¢u,»!l (3)
B} + B} ~ 2upr.vpefl (4)

where g, o, 0, p and r. respectively denote the magnetic permeability, the electric conductivity, the
angular velocity, the mean density, and the radius of a planet’s core. The coefficient a is related to
the mean electromotive force arising from turbulence in the core. ‘The above equations lead to

2pQ
~—t 5
T ooy (&)
2p02
By ~ —— 6
T~ SB, (6)
1
up ~ (7
por

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

B v 2p02
T T~_I:__ (8)

T Bp v 0B}
For the earth, we obtain

vp~2x 1077 [ms™!], vp~3x107%[ms™!],

Br~5x1073[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 x r'c’/’p‘“ﬂ“*"m (1)

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



