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Effecls on lbe Geopsgnetic filed varialion on the Ground
of the Elecliroric Currents Ln the Oceans by the Geomagnetic Sq field

Masahiko Takeda
Facully of Sclence,

Kyoto University

Effects of the currents indeuced in the oceans on the geomagnetic field variations on Lhe

ground are siculated for the Sq field.

Horolulo the amplitudes of H,

Simulatioral resulls show that the correntls give much
effecl on the varialions at the is)lapd observalories Ln the Paclific Ocecan

D and ? cooponents are enhenced by ebout 10¥%,
respeclively, and Llhe phase of 7 cooponent are delayed by 2 bours.
expected although the change of Lhe snpliludes are smalier.

For example, atl

20X and 20X,

At Ousa sane phase delay is
Op the other hapd there are no

significapt changes are expeced al Kakioka nor Earoya in Japan.
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Distribution of Geomagnetic Transfer Functions around the Izu-Bonin Arc
H. Toh (ORI)

It has been pointed out that local nonstationarity and/or isolated outliers
severely affect estimated electromagnetic response functions (e.g., geomagnetic
transfer functions and magnetotelluric parameters) in the course of ordinary
section-averaging analyses (Chave et al, 1987). In this context, the isolated
outliers and local nonstationarity are understood as point defects and a departure
from a stationary background of short duration, respectively. Both imply
deviation from assumed Gaussian distribution and auto- and cross-power spectra
obtained by a usual stacking method neglecting the deviation are biased, which
gives out misleading results in calculation of electromagnetic response functions.

In this work, robust estimation of short-period (15min-120min) geomagnetic
transfer functions around the Izu-Bonin arc has been conducted. The robust
procedure used here is followed after Chave et al. (1987) and briefly described as
follows: initial location and scale estimates of data (raw FFT components) are
calculated on an unweighted L, norm basis (i.e., calculate sample median as a
location estimate rather than average and interquantile distance for a scale
estimate instead of variance). Initial residuals are defined and scaled using these
initial location and scale estimates. Then, solve a linear regression problem by a
nonlinear weighted least squares method through iteration. The scale estimate
and residuals for the linear regression scheme are updated by replacing them by
those from previous iteration. A weight function of double exponential form
exp(e™ ™) is introduced in order to downweight outliers in the iteration.

Another major phenomenon which deviates from the assumption of a
stationary stochastic process is the completely deterministic tidal variation. In
order to improve the band-limited feature of electromagnetic fields at the
seafloor, electromagnetic sounding using M, tide at sites on oceanic basin have
been also conducted. Separation of the tidal constituent is made by BAYTAP-G
and the electromagnetic field associated with M, tide is obtained as a line
spectrum. In this case, motional induction by tidal ocean currents is considered
to be a source as has been suggested by Chave (1983).

These results are summarized in contour maps of complex A and B values for
the high frequencies. Comparison of the high frequency results with those from
an ordinary method and the feature of the tidal electromagnetic field of M, tide
will be further discussed.
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On the network MT observation, using self-made electrodes and NTT telephone lines,
in the southern part of Ibaraki (Preliminary Report)
*“Makoto Uyeshimal), Kentaro Omura®), Yukio Fujinuwal) and Takeo Ichikita®
1) National Research Institute for Disaster Prevention and Earth Sciences 2) Kobe University

As was alrcady reported, Network-MT method possesses many strong points in determining deep crustal
clectrical conductivity structure. And in the central and castern part of Hokkaido, the uscfulness of the method
is proved. In order to realize the observation with arbitrary distributed baselines in Network-MT method, we
cstablished a new version of Network-MT observation and tested in the southern part of Ibaraki Prefecture.

[n the method, sclf-made clectrodes and telephone lines are used. The electrodes, instead of telephones,
arc connected to telephone lines (fig.1). Then clectrical potential differences between any places can be
monitored, as long as directly connected metallic telephone lines are available.

Since December 1991, we have tested the method (Fig, 2). Sclf-made Pb-PbCI2 electrodes arc used.
Records are stored digitally every 10 seconds or 1 minutes. Since it is quite important to determine phase shift
between electric and magnetic variations, clock synchronized to the m-station's clock pulse is equipped.
Although the test site is located at such non-remote region as around Tsuchiura city, we can obtain the good
geoclectrical record coherent to the gcomagnetic record at IMA's Kakioka geomagnetic observatory (Fig. 3).

We will extend the researchregion as shown in Fig. 1 and will construct the underground electrical

E o

conductivity structure to the depth of some 100 kilometers.
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Local anomalous change of the clectreal potential difference observed in Izu-Oshima Islansd

Takaharu KAWASE. Hisashi UTADA. Takesi YUKUTAKE.
Earthquake Research Institute, Univ of Tokyo

The obserbvation of geoclectrical potential change in Izu-Oshima Island using NTT facilities stanied in 1987. In
the observed data, anomalous potential changes were sometimes observed and it became clear that a kind of these
changes tended to appcar frequently especially in a few tens of days before the earthquake swarm off the east coast of
the Izu peninsla. We expanded the observation network in Izu-Oshima Island as shown in the figure below.
Removing the induction component by natural electromagnetic ficld variation by the Stochastic Differcatial method.
We have examine extremely local feature of the anomalous potential change.
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Aeromagnetic Survey around Unzen-dake Yolcano in August, 1991

Geological Survey of Japan
Nakanihon Air Service Co.Ltd.
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Geothermal significance of electromagnetic soundings
in the vicinity of Waita volcano - Hohi region, central Kyushu

°Djedi S. WIDARTO', Keiko KAWAHIGASHI', Tkuo KATSURA', Susumu NISHIMURA'
Tohru MOGI®, Sachio EHARA®, Masashi SHIMOIZUMT’, Jun'ichi NISHIDA®,
Ken'ichiro KUSUNOKI®, Kouichi SUZUKI®, Yasuhiro FUIIMITSU®, Sadanari HIGASHI®,
Akira JOMORT’, Sciji MATAYOSHI’

'Dept. Geol. Mineral., Kyoto Univ.;"Dept. Mining, Kyushu Univ.;*Kita-Kyushu Poly. Coll.;
*Fac. Litt., Ohtani Univ.; ‘Central Res. Inst. Electr, Power Indus.;
“Japan Crust Research Co.; ' Yoshizawa Eng. Res. Meas. Co.

Electromagnetic soundings that composed of the Tensor Controlled-Source Magnetotelluric (CSMT) and
Time-Domain Electromagnetic (TDEM), using grounded electric bipole sources, were carried out in the
vicinity of Waita volcano, the north-western part of the Hohi geothermal region in Central Kyushu to reveal
the electrical resistivity distribution and its significance to the geothermal structure in this area. The sounding
points, both of the Tensor CSMT and TDEM, were completed at the same 54 sites and most of them
concentrated at the Takenoyu-Hagenoyu geothermal field, western foot of Waita volcano, that shows intensive
geothermal, mainly fumarolic, activity. The Tensor CSMT soundings reveal a highly anomalous geothermal
structure involving a conductive zone at shallow depths that range in tens meter beneath the Takenoyu-Hagenoyu
geothermal area. Resistivity distributions in this conductive zone are less than 10 Qm and at some sites near

to 1 Qm. This conductive zone is assumed to be closely related with high underground temperature (thermal
water) zone at shallow depth. The conductive zone is also found at the deeper part beneath Waita volcano, at
the depth of about 500 m below ground surface.The Tensor CSMT soundings completed in this area show
that the subsurface distribution of the resistivity structures was mainly well defined and fitted to the geothermal
structure which was assumed to be composed of the subsurface zone, the shallow thermal water zone, and the
deep heat-source.

Takenoyu-Hagenoyu Mt, Waita
/f///\‘h\‘i /// /.// /:‘\ -\\E}:-\,\

Z = 4 NN ININEN

= N\ 7

1000 700 500 300 100 3@--1@ i R

0 km

Fig. 1 Two-dimensional resistivity model of NNW-ESE section
across Takenoyu-Hagenoyu area and Waita volcano
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Resistivity structure in Akinomiya area, Akita Prefecture

Tadashi Nishitani and Isao Takashima®

Institute of Applicd Earth Sciences, Mining College, Akita University
*Research Institute of Natural resources, Mining College, Akita University

VLF, PLMT and ELF survey has been performed in Akinomiya area, which is known
as geothermal region. About 14 km in Kawarage line was extensively surveyed. The
measurement interval was selected to 50 m for VLF, 100 m for PLMT and about 1 km for
ELF. After analyzing, the low resistivity layer exist around 6000 m to 8000 m. The depth
to the geothermal layer is deeper at the position of 6000 m compared to that of around

7500 m.
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Observational Results of ELF/YLF Electromagnetic Variation
A]_ ]_-08 Associated with an Explosion Seismic Experiment

°l. TOMIZAWA'., M. HAYAKAWA', T. YOSHINO', K. OHTA®, T. OKADA* and H. SAKAI*
1.Univ. of Electro-Communications 2.Chubu Univ. 3.Toyama Pref. Coll. 4.Toyama Univ.

Observation of electromagnetic variation at ELF and VLF ranges were conducted at the shot point in Oyama-
cho, Toyama on October 17, 1991. The observation is aimed to examine the correlation between the rock
fracture and the seismogenic electromagnetic phenomena. Two sets of ELF sensors including orthogonal loop
antennas and orthogonal grounding antennas were used to detect horizontal magnetic field and horizontal
electric field, respectively. One set of the sensors was placed at the horizontal distance of 29m from the
shot point and the other was at 97m. Additionally VLF orthogonal loop antennas were set up at 130m. These
signals were recorded on six DAT recorders simultaneously.

The mass weight of the dynamite was 450kg and it was placed in the 75m-depth bore-hole at the shot point.
Just on the explosion time of 01h22m0. 480sJST, all of the electric field sensors recorded fast fluctuations
as shown in Fig. 1. However, these fluctuations cannot be detected by the magnetic sensors even at 29m point.
The time difference between two separate points are within the resolution of the sampling time of 200 micro™
second, and the fluctuations are similar in shape but the amplitudes at 97m are smaller than those at 29m.
Accompanying the fast fluctuations, slowly varying fluctuation is also observed both at 29m and at 97m
points. The effect of the seismic wave appeared at 34msec for the 29m point and 58msec for the 97m point
both on the electric and on the magnetic sensors. Using these time delays and the geometrical parameters of
sensors, the propagation speed of the seismic wave is 2020m/s. It is not so fast to generate the fluctuations
observed just on the explosion time. It can be concluded that the fast fluctuation are not produced by the
seismic wave but by the electric potential variation. Therefore the source of the fast fluctuations and the
acompanying slowly variations seem to be generated by the fluctuation of the electric potential. Amplitude
ratio of the orthogonal components of the fluctuations just after the explosion are 0.25, and this value is
the same at two points. Amplitude ratios of two remote sensors is 0.29 both for the radial and the azimuthal
components. To explain the electric field variation, a buried vertical electric dipole can be placed at the
explosion depth for this kind of the electric field variations, and it can be deduced that the depth of the
dipole is 68m. However the dipole monent cannot be obtained now because the ground conductivity around the
shot point has not been fixed.

The electric potential variation coincident with the explosion have been observed by Yamada and Murakami
(1982)., and Yamada (1990) using long span grounding antennas. Therefore the fast electric field variation
seems to be the common phenomenon to the rock fracture.

References
[1]1). Yamada and H. Murakami (1982) :BrGEIBREC{E S HIRAroL(L, R, 36, 393—-400
[21). Yamada(1990) : HEDHEEEICH > MHTNRRORERTY, CAMIRS (1990), 39-48
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Neasurepent of A.C. voltage with the source current
of the CSHT pethod in the coastal region of Lake Biva.

Kunihioro Ryoki(0saka Polytechnic Col.)

At the peasurepent of A.C. voltage vith source current of the CSHT method using Schlusberger’s electrede array, the

frequency effect is observed conspicuously.

The resurt of the calculation approximate to the skin effect is conpared

with the conductivity stracture using ULF-NT pethod. Therefore, it is quite possible that this peasurenent is used for

the electronagnetic exploration.
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Prelininary report on a study of resistivity
around the Hanaori fault, north-ves

Research Group for Resistiv
Satoru Yamaguchi(College of
Shigeji Mizohata(Faculty of

The resistivity structure around the llanaori faul
ULF-MT, ELF-MT and VLF-MT methods. Hanaori fault is
trict, and this fauvlt is the clear boundary of the
hypocentral region is about 5 km-depth on the west
Our purpose of this study is to know the difference
both sides of the fault. ¥e outline the investigati
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structure revealed by various MT methods
tern part of the Shiga prefucture

ity Structure, Japan
Liberal Arts, Kobe Univ.)
Science, Kobe Univ.)

t vas investigated by various MT methods: CSMT, TDEW,
one of the largest active fauvlts in the Kinki dis-
distribution of hypocenters: the upper bound of the
side of the fault and about 10 km-depth on the east.
of the elctrical conductivity structure between the
on and show the preliminary results of the conduc-

tivity structure around the fault revealed by the CSHT, ELF-HT and ULF-MT methods.
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Electromagnetic variations associated with explosion seismic
experiment at the Ooyama town in Toyama Prefecture

T. Kobayashi‘'', H. Sakaif¢'’, T.

Gkada‘2?’, Y.

Wada‘3®' K. Watanabet'*’

(1)Toyama Univ.(2)Toyama Prefecture Univ.

(3)DPRI of Kyoto Univ.

,Kamitakara.(4)DPRI of Kyoto Univ.,Uji

At the explosion seismic experiment at Ooyama Town on Oct.17, 1991,

observation study of electromagnetic properties were made.

Heasured

materials were magnetic total force, electric self-potential, electro-

magnetic radiation (VLF) and acoustic emission.

We could not observe

the significant change in magnetic total force and electromagnetic

radiation (VLF) at the explosion.

Up to 100 aV change in self-potential

was observed at the point few tens meters apart from the explosion
point before the arrival of seismic wave.
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K.Kashihara!’, S.Yamaguchi®’, K.Fujita®>, S.Mizohata'’, K.Vatanabe?’
H.Koizuni*’, N.Koizumi*’, N.Sumitozo*’, K.Yaskava'’

1)Faculty of Science, Kobe Univ. 2)College of Liberal Arts, Kobe Univ.
$)The graduate school of Sci. & Tech., Kobe Univ.

4)Disaster Prevention Reserch Institute, Kyoto Univ.

The magnetic and electric field variations in the YLF and ELF bands vere observed at nineteen sites
around the Median Tectonic Line in the central part of the Kii Peninsula. Topographic correction vas
pade on the observed value in the ELF band. Revised one-dimension electric conductivity nodels vere
constructed at seventeen sites using corrected data. Ve also observed magnetic and electric field
variations in the ULF band at tvo sites: one was on the north side of the fault and the other is on
the opposite side. Two dimensional conductivity models of the Median Tectonic Line showed the exis-
tence of conductivity boundary which is inclined to the north in the north side of the fault.
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PALEOMAGNETISM AND ROCK MAGNETISM
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Paleomagnetic study of Pleistocene volcanic rocks from Zao mountains

Hideaki Otake (Tokyo Institute of Technology)

Paleomagnetic study was made on volcanic rocks of Pleistocene age collected at 16 sites in the
Zao Volcano Group. All the rocks collected have radiometric ages determined by K-Ar method which
span a period between 0.07Ma and about 1Ma. After appropriate demagnetization, 16 paleodirection
were obtained. Paleointensity experiment by the Thellier's method was also applied to nine rocks,

and four reliable paleointensities were obtained.
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Paleomagnetic secular variation recorded in the sediment
from Beppu Bay (II)
M.OHNO and Y.HAMANO (University of Tokyo)

From the paleomagnetic study of the unconsolidated sediment of cores from
Beppu Bay, we reconstructed the secular variation curves of the geomagnetic field
for the past 10000 years (Fig. 1). The characteristic variations in the inclination and
the declination curves, whose amplitude and wavelength vary with time, were newly

understood.
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Fig. 1 Secular variation curve in the declinaiton
(upper figure) and the inclination (lower figure) in
Beppu Bay in southwest Japan.
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Some Characteristics During Magnetic Field Reversals
in a Three-Dimensional MHD Dynamo Model

°Yoshimori HONKURA, Tomokuni IIJIMA and Masaki MATSUSHIMA
Department of Applied Physics, Tokyo Institute of Technology

Here we report on the results of our simulations of an MHD dynamo process in a rotating spher-
ical shell and demonstrate that polarity reversals do occur spontaneously in a homogencous
MHD dynamo. We also examine magentic field behavior during polarity reversals, particularly
in terms of the virtual geomagnetic pole (VGP) path, since the geometry of VGP path during
geomagnetic reversals has recently attracted much attention in paleomagnetism. One severe
defect in the claim that there exists a preferential VGP path is the insufficient number of sam-
pling of the paleofield and a resulting possible bias. In order to examine such a possibility, we
determined a series of VGP positions for different locations along the latitude of 35°N.

Figure la shows one example. a
There exists a near-sided VGP path
which is similar to the observation at
the Boso Peninsula, Japan, during the
Matuyama-Brunhes transition. Occa-
sionally an excursion-like VGP path

swings toward the equator or even
beyond the equator and soon returns
near the pole.

An apparent preferential path can
be found for some transitions (Fig. 1b),
but as the number of sampling
increases, such a preferential path
disappears (Fig. 1c¢). This implies that
arguments about the existence of a pre-
ferential VGP path should be made
carefully, although the correlation with
the inhomogeneity of the lower mantle
structure would suggest the existence of
a preferential VGP path which may not
otherwise be confirmed from insufficient
paleomagnetic evidence.
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Paleomagnetic Results from Miocene Volcanic Rocks
of the Northland Peninsula, New Zealand, and
Comparison with Australian APW path

° Akira Hayashida!, Koji Kawaguchi! and Hidetoshi Shibuya?

| Laboratory of Earth Sciences, Doshisha University, Kyoto
2 Department of Earth Sciences, CIAS, University of Osaka Prefecture, Sakai

Neogene volcanic rocks of arc-type widely occur in the northern part of the North Island of New
Zealand. We made paleomagnetic study of Early Miocene volcanic rocks distributed in two volcanic belts
on both sides of the Northland Peninsula. Samples were collected at about 50 sites, of which ages are
mostly confined between 15 and 27 Ma.

Magnetic measurements were made on DIGICO and Schonstedt spinner magnetometers. About half
of the sites had NRM intensity above 0.1 A/m. Stepwise AF demagnetization showed that a characteristic
component generally resides in a coercivity range from 5 to 40 mT, or more. Preliminary data from 20 sites
comprises of both normal and reversed polarity, giving the mean direction: Dm = 22°, Im =-67° (s = 8°).
This is significantly different from the geocentric axial dipole field direction (D = 0°, I = -55°), and steeper
than the paleomagnetic direction of younger volcanic rocks (0 - 10 Ma) of the same area. Recently, Haston
and Luyendyk [1991] found a secondary magnetization in Permian and Jurassic rocks of the Waipapa
Terrane along the east coast of the Northland Peninsula. The mean in-situ direction of the secondary
overprint (D = 14.1°, I = -70.2°, ags = 11.2°) is consistent with our data, suggesting that remagnetization of
the pre-Tertiary terrane occurred in associate with the Early Miocene arc volcanism.

The Tertiary paleomagnetic directions from New Zealand can be directly compared with Australian
data, since spreading in the Tasman Sea ceased at about 59 Ma. The Early Miocene pole from the Northland
Peninsula lies near the Cenozoic portion of Australian APW path along the 120°E meridian (Southern
Hemisphere pole) , which is mainly based on CRM data from laterites and weathered profiles [Embleton,
1981]. The Early Miocene Northland pole is inconsistent with age assignment of the APW path calibrated
with dated igneous rocks [Musgrave, 1989], but similar to a pole from sedimentary rocks dated at 26 Ma
(Latitude = 68.4°S, Longitude = 118.7°E [/dnurm, 1986)). The relatively low latitude positions of the Early
Miocene poles imply a high rate of motion for Australia and New Zealand relative to the geomagnetic pole
during the Neogene.
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Paleomagnetic study of Paleogene deposits, Eastern Hokkaido, north Japan.,

Toshiya KANAMATSU
Department of Geology and Mineralogy, Faculty of Science, Hokkaido University

The late Cretaceous- Paleogene rocks of Shiranuka hill - Hidaka mountain range(42° 20'-
43° 20' N,143° 15-144° 00E), Eastern Hokkaido reveals eastward deviation in paleomagnetic
declinations against the declination inferred from the Nemuro Group in the Nemuro
Peninsula(43° 00'-43° 30E,14° 35-144° 00'N).In the Shiranuka area, the declination of
middle - late Eocene rocks represents eastward (Inc=51° ,Dec=70" , a 95=11" ).Onthe con-
trary, the declination of early Oligocene rocks represents northward (Inc=65" ,Dec=1" ,«a
95=17" ). This suggests the timing of the clock-wise rotational movement was late Eocene.
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Al12-06 Palcomagnctic Constraints on the Mesozoic Tectonics of Eastern Asia

Zhong ZHENG® and Masaru KONO

Department of Applied Physics, Tokyo Institute of Technology

Palcomagnetic study was carricd out on sedimentary rocks from Shanxi Province and
Hcilongjiang Province, and on volcanic rocks from Chifeng, Inner Mongolia and Zhangjiakou,
Hebei Province, China. Except the sites from Heilongjiang, the remaining sites are located in the
stable part of the North China Block (NCB). Aflter detailed demagnetization experiments and the
IRM acquisition/demagnetization cxperiments, reliable paleomagnetic directions were obtained
for the ages of the Neogene, Late Cretacecous, Middle Jurassic, Middle Triassic, Early Triassic
and Late Permian from the stable central part of NCB, as well as some Phancrozoic directions
from the northcastcrnmost China belonging to the western Pacific accretion zone. These data
define the apparent polar wander path for the NCB since Late Permian. Comparisons with
reliable palcomagnetic poles obtained in South China and the Eurasian reference apparent polar
wander path indicate a successive collision and rotation process. I[n terms of relative motion,
two distinct stages were shown by the data: during Triassic, the relative northward movement
was dominant, while during Jurassic the mode changed to horizontal rotation. A rcasonable
modcl can be imagined as follows. Since the beginning of Triassic, the NCB and the SCB
began to converge in a way of northward translation, the SCB moving [aster than and overtaking
the NCB. By the end of Triassic the two block were already at similar palcolatitude and perhaps
have collided partly. During the Jurassic, the relative rotation was dominant which ended in Late
Jurassic. The two blocks were firmly connected since then. the change in the mode of relative
motion in Early Jurassic may suggest a change in the region of the regional stress ficld, most
probable caused by the collision between the SCB and Indochina block. On the other hand, the
suturing between the Chinese blocks and Siberia scems to have occurred in a later age, and they
were [inally connected by Early Crclaccous. The palcomagnetic results from Nadanhada in
Northeastern China suggests that after the complete consolidation of the whole Eastern Asia,
accretionary process was ongoing along the continental margin of the northcastern Asia,



A12-07 PALEOMAGNETIC AND Ar'*Ar® DATING
STUDIES OF THE MAWSON CHARNOCKITE AND SOME
ROCKS FROM CHRISTENSEN COAST

Minoru FUNAKI', Kazuo SAITO?

1: National Institutc of Polar Rescarch, 9-10 Kaga 1-chome, Itabashi-ku, Tokyo
2: Yamagata University, Faculty of Scicnces, Yamagata 990

Rock samplcs of gneiss, charnockite, pecgmatitc and doleritc dike were collected from
Mawson Station, Scullin Monolith, Larscmann Hills and Vestfold Hills in the Christensen
Coast. Charactcristics of natural remancnt magnctization (NRM) and magnetic propertics of
the samples were measured.  The mean NRM directions of the stable NRM components arc
listed in Tablc 1. An age of the rcpresentative Mawson charockitc was determined by
Ar*”/Ar” and K/Ar methods.

The samples of Mawson chamockitc from Mawson Station and Mt. Bumctt have
stable NRM componcnt against AF demagnctization. The best precision of NRM distribution
was obtained by thcrmal demagnctization at 480° C and the mcan dircction is decided as in
Table 1. Magnctitc and pyrrhotitc arc cstimated for magnetic carricr of the chamockitc.
However, the gneiss rocks from the Rumdoodic Pcak and Painted Hill have only unstable
NRMs. A radiometric age of the Mawson chamockitc was determined by Ar*Ar” to be
445+27Ma (isochron age) which is younger than K/Ar age (475+15Ma).

The NRM of granitic gnciss from Scullin Monolith was relatively stable against AF
demagnctization up to 20 mT. The best clustering was obscrved by thermal demagnctization
at 380° C (0y,=20.8"), although number of samples is only S. Significant NRM dircctions
were not obtaincd from the biotitc gneiss rocks.

The NRM dircctions of biotite gneiss from the Larsemann Hills clustered after thermal
dcmagnctization at 330° C or 280° C, as shown in Tablc 1, but thosc of scveral samples
dispersed from the clusters. Howcver, We have not obtaincd any significant NRMs from the
rocks of Vestfold Hills in present.

Thermal demagnetization proved more cffective than AF demagncetization during
analyscs of NRM's which arc considcred associated with pyrrhotitc. The VGP positions
obtaincd from thc stable NRM componcnts in thesc arca may be located roughly along the
APWP of Antarctica from latc Protcrozoic to Silurian Periods.

The declinations of NRM between Syowa Station and Mimy Station arc parallel cach
other taking into considcration of their confidence. It may suggest that Lambert graben
opencd without relative rotation between Wilkes Land and Queen Maud Land.

Table 1. Palcomagnetic results obtained from this study.

SITE ~ MAWSONST, =~ SCULLINM., = [ARSEMANN HILLS

Dcmag 450° C 380°C 380°C 330°C
N 88 5 23 13

1 44.3 49.5 629 46.8
D 315.0 273.4 295.5 199.0
K 44 15 16 8
Oty 23 20.8 7.8 15.2
LAT 9.3 26.5S 32.88 45.6S

LON 22.9E 74W 27.8E 10.8W
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Paleomagnetism of gneissic rocks in the Skarvsnes region, Lutzow-lolm Bay.

Antarctica.

Mutsumi NAKAI (Girls'
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senior high school attached to Tokyo Kasei University)

Paleomagnetic results of gneissic rocks from Skarvsnes are almost unstable.

But.
demagnetization and
of gneissic structure.

another have

some specimens have very stable NRM against thermal demagnetization
almost the
The results show that it is necessary

and AF
same directions as foliations
to discuss paleo-

magnetism of gneissic rocks under observation of gneissic structure.
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CHARACTERIZATION OF SHOCKED QUARTZ GRAINS FROM IMPACT CRATERS AND K/T BOUNDARY
Y. MIURA. T. EATO and M. IMAI (Fac. of Sci.. Yamaguchi University. Yamaguchi 753)

The previous experimental data of shocked quartz grains from impact craters and
Cretaceous-Tertiary (K/T) boundary are collected as the ‘mean’ optical refractive
index (cf. Bohor et al., 1987) and X-ray crystal cell data of ' powdered’ sample or
large thin plate crystal. The purpose of the study is mainly characterization of
shocked quartz formed by impact processes (cf. Miura, 1991a; Miura et al..1992).

1. Refractive index data
The values of ‘low’ refractive index have been obtained in the present American

nonmarine (CCN) K/T boundary and terrestrial impact crater samples reported by Miura

(1991a). However. Miura (1991a. 1991b) reported that shocked quartz reveals "high’

density obtained by automated single crystal four-circle X-ray diffractometer. The

discrepancy between optical refractive index and X-ray density with high-precision
lies in the fact that “optical bulk data’ are produced from ° two phases’ of shocked
quartz crystal and glass veins. Thus ‘crystal part’ of shocked quartz shows "high’

X-ray density, whereas mean bulk refractive index of shocked quartz reveals including

various sizes of amorphous silica still "low’ mixing value with crystal and glass.

2. Density of shocked quartz
The previous and present density data of shocked quartz are summarized as follows:

1) "Measured’ density of shocked quartz shows °‘low’ mixing value of shocked crystal
with glass. This is mainly because bulk measured density of shocked quartz (i.e.
both SQ and SG parts) can be obtained from (2.671 x SQ(%) + 2.260 x SG{%))/100.

2) Powder silica data by X-ray diffractometer show ‘low’ density with mixing values.
The precise analyses of X-ray powder line-profile indicate that {(a) each X-ray
peak reduces the intensity by 'ca. 20% due to its diaplectic glassy feature,

(b) each main peak divides many ®low-" and 'high-" density peaks., and {(c) all X-

ray peaks reduce the intensity in unshocked optical planes of (2021) and (213 1).
3) Experimental error of density-deviation p/pe is =*0.11% at 15 times the

measurements of standard rock crystal. Thus the maximum values of +0.7% in the

Barringer crater and +0.8% in the CCN K/T shocked quartz which the density-

deviation exceeds 0.1%. has significant meanings.

3. Atomic structure of shocked quartz
X-ray structure analyses of shocked quartz grains have been carried out on the

terrestrial impact craters and CCN K/T boundary samples, summarized as follows:

1) Weakly shocked quartz (p/ pe=+0.2%) shows largely-deviated 0 - 0 atomic distance
of -0.87% (compared with that of standard rock crystal) and weakly-deviated Si - 0
atomic distance of -0.31%.

2) Strongly shocked quartz (p/ pa=10.7%) reveals both largely-deviated 0 - 0 and
Si - 0 atomic distances of -0.61% and -0.62%. respectively.

3) Main cause of "high’ density of shocked quartz is considered to be shrinkage of
atomic structure of Si - 0 tetrahedra.
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Multicomponent magnetization and effect of low-temperature
demagnetization

Hironobu Hyodo, Hiruzen Research Institute, Okayama
University of Science

The Nipissing diabase from the Southemn Province, Ontario, Canada has recorded three components in its
magnetization, and it appeares to carry four components in some cases (Fig. 1) . The carrier of these
components is magnetite, and the temperature range of the B components is limited between 500 and 550
*C. Overlapping of spectra between different components may create a false component in the orthogonal
vector diagram of the thermal or AF demagentization. Using low-temperature demagnetimation , we tried to
separate these components. The B component was significantly moved by the treatement, and it is confirmed
that the B component is not a resultant vector of A and G components. A laboratory induced multicomponent
TRM (thermoremanent magnetization, lhr. heating) does not have overlapping spectrum.
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Magpnetic properties and metastability of greigite-smythite
mineralization in brown-coal basins of the Krusné Hory Mts., Bohemia

Miroslav Krs

Gceopysika S.C., Geologicka 2, 152 00 Praguc 5-Barrandov, Czcchoslovakia

Greigitc-smythite from brown-coal basins of thc Krusné hory Mts., Bohcmia,
Czechoslovakia is investigatcd by magnctic and petrochecmical methods. The greigite-
smythitc mincralization is confincd to sedimcntary rocks that contain a fossil
microorganic substance. These rocks arc characterized by lower values of specific
volume density and they occur in such thicknesses that the mass deficit is markedly
manifest also in gravity maps, espccially of a detail scale (c.g. 1:25000)

Finc~disperscd forms of greigitc mincralization occur in layers 100 and more
m thick, anomalous contents arc confined to stratiform layers 20 to 30m thick.
Maximum greigitc accumulations attain as much as 10 mass %, in partial laminac of
thickness of scveral mm only.

Under laboratory thermal tests, pronounced instability of greigitc and greigite-
smythitc mincralizations manifested itsclf in the magnetic paramcters, conditioned by
mincralogical mectastability. Thcrmal trcatment under air conditions provide the
following: at 300°C pyritc and marcasitc originatc to the detriment of greigite, and the
structurc of smythitc beccomes stronger. The most conspicuous changes were obscrved
at 320 and particularly at 340°C, conditioncd by thc disintcgration of greigitc and
smythitc structurcs. The new formed hexagonal pyrrhotite next to pyrite and marcasitc
is prescrved up to the temperaturc of 360°C.  Above 400°C all sulphides begin
decomposing and structurcs of y-,  and a-Fc,0, appcar. At the tempcraturc of
700°C the end product was hacmatite.

Undecr laboratory thermal demagnetization, in the tcmperature interval of 340-
360°C, the origin of sclf-reversed magnctization was obscrved in the samples that in
the natural state containcd greigite-smythite mincralization. Laboratory tests suggest
the origin of sclf-reversal in relation with the formation of phrrhotite.



A12‘12 Self-reversal of TRM iIn pyroclastics
from the 1991 eruption of Mt. Pinatubo, Philippine

Mltuko Ozima (Kakioka Magnetic Observatory)

Nobuo Hamada (Meteorological Rescarch Institute)
Minoru Funaki (National Institute for Polar Research)
Shigeco Aramaki (Hokkaido University)

Toshitsugu Fujli (EQRI, Univ. of Tokyo)

In 1951, Nagata et al. discovered a self-reversal phenomecnon of a
thermo-remanent magnetization(TRM) in Haruna dacite pumice; when the
pumice was cooled from above the Curie point in the magnetic field,
the pumice acquired a remanent magnetlization in the opposite dircction
of the applied field. Recently, Heller et al. (1986) reported
self-reversal of TRM in dacite-andecite pumice from Nevado del Ruiz.
We found that a dacite pumice from the newly erupted Mt. Pinatubo has
the similar self-reversal characteristics as the Haruna pumice. Fig. 1
shows the intensity change of NRM during the AC-demagnetization, Flig.
2 and 3 those during the thermal-demagnetization for NRM and
artificial TRM which was produced in Hex = 0.5 oe In air In a
laboratory, respectively. These 1indicate that the sample has two
magnetic components of NRM whose directions arc antiparallel to each
other, and of which the major component 1is comparatively stable
against AC-field and temperature. As the demagnetizing curve for TRM
1s very close to that for NRM, we conclude that the NRM of this sample
is of a TRM origin.

Magnetization
Remanonl Magnotezalion
“w
fRemangnt Magnetization

Romanont

Fig.1 A-C demagnetiza- Fig.2 Thermal demagne- Fig.3 Thermal demagne-
tion of NRM tization of NRM tization of TRM
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Magnetic properties of igneous rocks from Middle Valley of the Juan de Fuca Ridge,
ODP Leg139.

K. Fukuma, H. Oda (Kyoto Univ.) U. Korner (Univ. Munchen) ODP Leg139 shipboard scientific

party

ODP Leg139 focused on Middle Valley, a sediment-filled active rift valley of the northern Juan de
Fuca Ridge. The drilling in the hydrothermal reservoir zone could penetrate the underlying hard rock
composed of altered diabase sills. Nearly pure magnetite is a prominent magnetic mineral in the sills.
Compared to typical young oceanic basalt, the intensity of natural remanent magnetization is
extremely weak because of the low concentration of magnetite. These results can explain the absence
of expected positive magnetic anomaly over Middle Valley.
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Deep-Towed Observation by a Deep-Towed Proton Magnetometer
in the Eastern Half of the Japan Basin

Keizo Sayanagi, Kensaku Tamaki, Atsushi Oshida, Masao Nakanishi, Masahary Watanabe, and Kazuo Kobayashi
Ocean Resecarch Institute, University of Tokyo, Japan
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Age Identification of Magnetic Anomaly Lineations in the Japan Basin

K. Tamaki, K. Sayanagi, M. Nakanishi, A. Oshida, and K. Kobayashi (Ocean Res. Inst., Univ. Tokyo)
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PLIOCENE-PLEISTOCENE PALEOSECULAR VARIATION
Al12-P37 IN NEW ZEALAND

Tsunemi Tachibanal), Hidefumi Tanakal), Masaru Konol), Bruce F. Houghton2)
and Gllllan M. Turner3)
(4B B E, O Fx, A&, 707 R-bv, 97y §-7- )

1) Dept. Applied Physics, Tokyo Institute of Technology. (¥L %% )
2) DSIR, Geology and Geophysics, Rotorua, New Zealand. (psif, =2-3-35=>1")
2) RSES, Victoria University of Wellington, New Zealand. (%" 47|.')7-/; za-3=52F)

Paleosecular variation in New Zealand for the time rage of 0.05-2.5 Ma were examined
on the paleomagnetic results obtained from 59 volcanic rocks of the North Island of New
Zealand. Most of the results are from ignimbrites and lava domes of the Taupo Volcanic
Zone (51 sites) and some are from volcanic fields south of Auckland (8 sites).

VGP positions, inverted by 180° for reversed ones, scatter around a mean (83.3°N,
319.8°E) giving an angular standard deviation (ASD) of 31°. To eliminate VGP positions
which are related to the geomagnetic transition, the statistics by McFadden (1982) was
applied. If the statistics was applied repeatedly by eliminating the farthest point at each
stage, we obtained a cutoff VGP latitude of 52.3°. For the marginal VGPs of 40-50°
latitude, however, we finally eliminated only those which have an age evidence for a known
transition. ASD of 16.3° was concluded from 51 VGPs.

Azimuth distribution of the obtained VGPs for the Brunhes chron shows some
elongation along 0°E-180°E direction. We interpret the non-uniform distribution of VGPs
in terms of the statistical model by Tsunakawa (1988), in which a normal distribution was
supposed for g9, g1, and h;! which simulate variations of dipole moment as well as its

wobble, and elongation of VGP positions was introduced by adding h,! which changes
linearly with g;0. We will try to revise this model by introducing three parameters of gy0,

gl mpl.

W99

180 180

Field VGP
Field directions and VGP positions in New Zealand for 0.05-2.5 Ma (equal area projecction).
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Lower Ordovician paleomagnetic pole from southern
part of the Korean Peninsula

Youn Soo LEE, Masayuki TORII, Susumu NISHIMURA (Dept. Geol. Mineral., Kyoto Univ., Japan);
Kyung Duck MIN (Dept. Geol., Yonsei Univ., Korea)

Lowermost Ordovician paleomagnetic pole (60.1°S, 169.0°E) was first obtained from
the Ogchon non-metamorphic zone, located between the Kyonggi and the Youngnam
Precambrian blocks, southern part of the Korean Peninsula. Samples were collected at
seven sites from the Tremadocian Dongjom quartzite in the Ogchon non-metamorphic zone.

The primary magnetic components were obtained from four sites. These stable
directions (Dm=-19.4°, Im=24.1°), carried by very high blocking temperature hematite (>679

°C), successfully pass the reversal test (two normal and six reversed), the fold test (x2/x1=7.1,
pass McElhinny's criterion at 95 % confidencelevel)(Figure 1), and the paleopole reliability
test (Van der Voo's quality index ; Q=5).

The remagnetized components can be devided into three groups (A, B, and C) on the
basis of their characteristic direction and magnsetic mineral corresponding each component.

The component A is characterized by the stable reversed direction and the correlative
magnetite and hematite (Figure 2a). These minerals may be aquired by the thermal or
chemical process.

The component B has the characteristics which direction in situ is distinguishable to the
present field direction, and after tilt correction, it is quite different from the primary direction
(Figure 2b). Its magnetic carrier is characterized by a single component hematite in the
site, which may be obtained by pre-tectonic CRM in the Ogchon zone.

The component C, carried by hematite, magnetite, or pyrrhotite, is widely found at the
whole sites. It shows syn- or post-tectonic remagnetization by the strongly negative fold
test and by the distribution between the Mesozoic to the present field directions (Figure 2c).
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CHARACTERISTIC FEATURES OF REMANENT MAGNETIZATIONS ACQUIRED IN CASE OF CRYSTALLIZATION

Il. MORINAGA', Y.KAWAMURA®, T.YONEZAWA®, Y.ADACHI®, AND K. YASKAWA®
1 Fac. of Sci., Himejl Inst. of Tech., 2 Fac. of Sci.. Kobe Univ..
3 The Grad. School of Sci & Tech.
Stalagmite, which is a secondary deposit of limestones, acquires remanent magnet-

ization along with crystallization

The following

twvo factors may explain un-

stability of the remanent magnetization and discordant correspondence between their

records,

size trapped in crystals and

factor (1),

stable remanent magnetization.
GRFERNO _REEMTH 2G50 AT,
A B R SE AL (PSY) 2 0] o i 4 5 BF L HE4T
bhTw3, kEHEHBYLPELIAMERAVTH
SHEPSVEFFELR VWL > OERD @Y H
TTILHD, LHL. TEhooEERPHICH<S
NP SORRRBRLTLOBCHANNTSH S
ERBosWw, ELABTRIRL. B LMo
BER-o¢tEXAoNhIGHMTL. ThoOHA
PR (B fiEmic -+ 2 BERELRE) BK
E(RE-TWE, COCEBRBRAHOBENL
FE2RETIBOBBICK>T VWS, T, W
(>hoFHRTH SN HRflios MEE (RIE
T3RMOARHiOE) PEHE (BER2K%H
LEEOHTHTMM) KRULBEVWHI T EHEDS
Nz, cord, GEOERMoMEER->IT 3
EhEThooEREHETIROKRELMHABEN
2 TW3, COC &R, HEFIMOoHBEAFEICH
FA5CETIREEN, GHjohBEARIC L
THOPSY (8 F: o it B & 6] O ¥ 33 i & 1) >S_-
Hohict OMBENL, ChSORE%ER
42l eROGRiohHIBRAFOEEEILAY
B éicbiy, FLHMERERBLEOBIARIC
M afEZNEtd 20 fEtEdH 5,

tRor s> nBEAMNETROEPLPH S KCRM
OFESR. UToOoRRKEic-~TRCBZEELS
ha,e

(1) REAVy o 28RN OAETNIE

R FoMBPKE &

(2) BUENTFEZMOAURBAIN Y L8R

DRE X
cZTR, FEF(MOBREIZ>VTRNLKRE

100-300 ©1CroN ﬂL(a) /—L(b)

\\\ 10-100 mycren \ 10 nicren
/AW [

which are observed in some stalagnites:
(2) difference of crystal size.
crystallized samples containing larger grains

/"L(C)

(1) difference of magnetic grain
Only in regard to a
seem to acquire more un-

W&+ 5,

EREEIYHELT. GElicRR BT 28
MTHE2FAHBEF LY OLAE2RWE, Chiil
50CTIEETIHNMRRERENTH 2. BAT
IHUHNTF IR ENESULRE L TUTDS
ARV, BBE~VHO g £ 7 4t~
LFEny s a4V ERVTHBBIBERE S S,
AMREoF AT + VY AICHRENTSER
ALTHhERTFABERICANL, HRBBIEED
K& (0. 05eT)O BB TERILE B 1,

(a) DEBiTew\Hi, WHWwEHhK (41X ;

100~300 m)

(b) CH56bR (MAHE) HoHR LI (4
4% ;10~100x n)

(c) v¢*94b(mﬁm—ﬁa%)(#4
X <10ugn)

(d) ~754F (THO—HAE) (44X
: <10um)

(e) ()EA/ VDK TESICTHHSELA

bD (414X <<10xgm)

RSB oK IR FTRIZICK B LEH5ICEL
. a4 nhoffizihET. BFLOLERETIR
KW 0, BB TOXHOR &5 %90°
SolhblicEATHILEZHB I L, BEAR
Hico&4>DRBBIEF B E T O RE[HE TR
KRLTH 20 HiFTH 1 XDPNEVWbDIREER
R ZIRET I ENKHTIRION BH, ()
OEHOES S PAADbDLH B, T, FEEN
DEPRYA X725 4 P FLhKEL, B
BRTH200Mbod. MAENMEWL, D,
BILBHBRETE= - LARRREEHET S,

T (d) ,/—"‘(e)\\\\\

<10 nicron <10 picron

/ .

NEANPAN

a95=75.3 ]

/
an=3.4 ﬁ'_/ avs:ls.s_l_/ a%s=3.6 _:/

aes=3.8 J




WA IR T AR 3 B h it i EUHERT ) © ok REA1L

A12-P40

SIREAA - BERZ (GIK-H)

Hard secondary magnetization of Miocene marine sediments
from the Joban area, northeast Japan

°Daisuke MIKI and Masayuki TORII
Dept. Geol. Mineral., Kyoto Univ.

A paleomagnetic and rock magnetic study was carried out on the Miocene sediments which are
distributed in the Joban area. The conventional demagnetizing methods, PAFD and PThD, were not effective
for these samples, except some tuffaceous sediments. Although we applied PAFD after heating samples up to
200°C, we could not determine any stable direction for the most of samples. Most part of the primary
remanence probably replaced by secondary one. The results of the IRM acquisition and the thermal
demagnetization of composite IRM suggest that the dominant carriers of remanent magnetization are possibly
magnetite and iron sulfides such as pyrrhotite. In some case, presence of heamatite was also suggested. It may
be said that stable secondary remanence is carried by pyrrhotite. Thermal instability of pyrrhotite may be

responsible to the unsuccessful PThD experiments.
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A result of GHY9] cruise three component geomagnetic survey
off Yamagata and Akita area

°Rie MORIJIRI and Toshitsugu YAMAZAKI
(Geological Survey of Japan)

A shipboard three <component geomagnetic survey was made off
Yamagata and Akita area in June and July,. 1991. Most of data
profiles have a few hundreds nT of difference between total force
by Shipboard Three Component Magnetometer and Proton Precession
magnetometer. Though STCM data quality mainly depends on
gyrocompass, these large difference are not made by only heading
data errors on each survey |line.
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On Split-Band Type II Solar Radio Bursts
°Takashi Aoyama and Hiroshi Oya
(Miyagi Polytechnic Col.) (Tohoku Univ.)

Each component of split-band Type Il solar radio bursts is sometimes observed
with similar spectral features (intensity variation). To explain this similar
variation of wave intensity in the two components. it is essential that these
components are generated in a same place near the shock wave. We propose here the
wave generation mechanism by nonlinear wave-particle interaction as a new
interpretation for the split-band Type II bursts.

1. F
Type I1I KEEB@H/NN—2 MiE. EXx@pL Minid, A, BENYFOHBEHSLE
2IBoERAEEFEDL. o< D LEHAD WIEHFBBSIEA2RL TWAHETH 5
BAHEBFYV I 2R ITBEN—A LT & 3. B%®
BESEEFTCHBILEEDLDh TS 20O Split-Band Type II Bursts OB & L
Type II1 X— A bDHIZlE. BEHB LU THRATRMEHMEDH M@, Ml
2EOEHBAHEOZTNFhON—2 b HB, & ean (1967) & Smerd et al. (1974) oM
220NV Rz hizlE4A2FRT WTHh2. chsldniFhb A Bo/N—
LD M H Y. Split-Band Type II Bursts ArDEEHABBAMNOBR CHBZ EH
YIFIEFR TWad. =@ Split-Band Bursts Rel-THH, WMELEHNLALBOIIN—
OFEBHIIHL W oL OMBENIRE AZFTCREAMPBLTWIHEDHBPIZRAETH
ENTWVBEN FOoWThhbBHllT—2% 5, 2FH, A—EBMCTR=RABE (
ZEICEHEBETCETWEZ W, HIEH 2D A, B) OBBEAHEZEILELD D,
Bilickvigshi Split-Band Type 11 CZTREFOD—OAHEH L L T, FER
Bursts O F — % #RL. FOFEEHIZo REBNTFHEERICKL S Split-Band @
NWTHE T 5. HlA A X AEZRESTSZ. 25D,
2. BlE wWe— w1 = (ke—k.) V
IlHicH2z 0Bl T—20 1 5l %2R 4 wz: A . wi: B
NNy FoLEMBReNS (A, BT HEETBFEC—ABNHEREORE DO HEE
AT). A, BENYFORBBEHER A TEGHN TIXTRABRUACY > —
BBOK1L.3{BTHY., WAhicEEHL 2 DEEFR—BERTHET 5. ZOHER R
EomAEoBMETEHZ W. 0% TR it oD B v\ 5 BEZR ) D 51 BA S AT RE & A B
oE 19170720

3071

3 min

Fig. 1 An example of split-band type II bursts.
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ROTATIONAL REVERSING MODEL ON THE CORONAL SHEET
AS PROVED BY THE YoKo DATA

“T. Sajto'-2, S, Tsuneda®, T. Takahashi?, and Y. Kozuka’
'Geophysical Institute, Tohoku University, Aoba-ku, Sendai 980
20onagawa Magnetic Observatory, Tohoku University, Aoba-ku, Sendai 980
Jinstitute of Astronomy, The University of Tokyo, Mitaka, Tokyo 181

Abstract The authors proposed the rotational reversing model that the
outer corona distributes along the main magnetic neutral sheet that
makes a rotational reversing during sunspot maximum phase. It is
revealed that the sofl X-ray image obtained from Yoko is quite well
explained by our model. Figure 1 indicates that all the coronal ar-
cades coincide with the phutospheric neutral line, while the main
neutral line on the source surface is nearly vertical and dipolar as
shown in Figuvre 2.

1. #E PRI HED corona TNICIY T BEMYERIE nodel WML, THhiZRO 3HEMN 6% 5.
(1) r228s DM T, corona WEFHFAAEREICHI > TANT S,
(2) COEZABAWD phase MBRIC, Wiz kAR 1 oM 2BEL TWS,
(3) CollhifEik, KBFEIBEAME. FHHAOEERZDVICEBEL 26 KT 5.
Solar-A (XS5 Z3) MPHHENY., IEFICHETLOAB corona BB HSIGXh-. RiFiit, co
K3 T H%ED. corona FilUEEYE model THEM TIL M TES & %iT.
2. DATA X5 TOMXBE . ABYEREL XUHFERY data REBMHO SRz,
8. Bt K55 OmEICNEERTG (r=1Rs) Dk A TR T LRy, iz, Haimd kg2 mhTE
21T,
4, HilR  BELZBOTHERICA SRS arcade fIfEA, MIBCED L TR EE O T—HLTWS
T lhbhd, EiEREAEMEEHMETH 505 HOLHEEST Iz D TAMUIT b h T, HIHmn T
HIEE A Y dipoler RS> TS HEIEEE nodel &—3F 5, -, DML - Him:dikm
DAIZHPP T A H DML island BGEAERITH B, SARYILLELEBDT, 19704 6HICHR
TF<SHAT island EFEU <. model 12 2> TRAAMEHD T AW,
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An MBD Analysis of the Fine-Structurc and the Slov-Speed Flov in the Interplanctary Plasma

° Tomoko Fujivara (Aichi Univ. of Education)
Harulchl Washimi (Solar-Terrestrial Environaent Laboratory. Nagoya Univ.)

Fine-structure., slov-speed flov, and anti-correlation betveen gas and nagnetic pressures
of the solar vind plasma are discussed by ceans of MHD sinulation in the axlsymetric systen

Hellos® BAE (~0.3AU) TRIBE O ME MBIEH B 30kn/H/degl LOBRUTFMBEIENS 5 ExRME N
(Schwenn ot al.,JGR 83,1011,1978), MK BMEMEMBPIC 75 X~ DWUBNBMBEET 53 EMYhichh -1,
X . ThieneiR R KB 75 X0 &K - 8K  -BEMEQHEM. Y2 FE - BHESRHME R+ C & ZHelios#
— 2 ORI (Annales Ceophys. 8,713, 1990)IC XD WM Lt X, BEN A~ ~-RELTBSOh B3I b A
WO ENBIRMBMEAT VLIS EOEHAMNSDLTURL, XRERICASHERA. EXA. SF - B8 -8
HE . RUXz2E - RMFREMEMHDO 2+~ TE—NEERLEIIETEILDTH S,

HIBROMHD Yl abv—va Yy 2N~k BERKBRET S E—nBHEL. BT2HO2&L 1,
2. KB o+ 8RR TRNOSREIE. B0.2rad)icl "RKBE2EoBRMKEE51~, BARARD 7 5
L2DBERKEL . X2YXr—nENEVWADADQEO N 2EOENKBLSOBRREE SICHIKTE2, D
e, BERAKISON ADWMARREEGICHESBICMEEENS, 20N HEDHBMIBBIER=0.AUT
ROA#KICRIASALA L, LOAL . BRR Ty XvoRBEABRCIVZEMK I SIFLB O Fieun, #
2fF  HOEREMsERENZ, X, B -8 -TE0HMLEE L,

KIT2 N AT(60ME R F806 . M0 1rad) CAREMREMELABMEGERTLA, FIRKREBNSR (KB) RUHE
(R M2BRTFTAER. RIRARSKBEETOEEOMBETILERLTWE, R2REIE M SEM
REHSHAMBRMSO KMBEERKE,. N2 rFoBBABROMoMBRCERTRADIINSOEGS
SHENOBBEARARPE(RNINLHDBRENIEHBE RN LOLUMNS ETOMIITUMGEID bKE
Vo ThIMAMERINSOEBIKIAMEALAENOMFHERLTNE( LNV IERES, TARTFIR
PS5 LALNEICEISMRCHONMSAI SO THRENBC( L DAIAL DN IXFEE NS v T B &C
£33, R~T. KBEABRHIKBFH AL L EKEOKBENBSOE, CRECO>VT LHEHR:, X, BE -
EE7 5 X 2O MR TRAEALBCREBENERENSCELHIEHRA, HWHAMRADENART~256
RUBBRATIVP-200%EAL L,
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A Study of Outer Heliosphere Structure (I)
Two Dimensional Analysis Including the Solar Rotation Effect

*Haruichi Washimi, Satoshi Nozawa ( Solar-Terrestrial Environment Lab. of Nagoya Univ. )

An axisymmetric structure of the outer heliosphere is studied using the
MHD computer simulation method. The solar rotation effect which re-
sults in the formation of the toroidal magnetic field, is taken into account
in our system. It is shown that a magnetic neutral sheet is formed along
the heliopause. The equatorial poloidal current which flows out of the
sun along the equatorial neutral sheet in the solar wind plasma, flows be-
yond the terminal shock and is blown downward under the effect of the
surrounding downward interstellar gas flow. In the heliosheath (between
the terminal shock and the heliopause), this downward poloidal current
is found to return step-by-step towards the sun crossing through the ter-
minal shock at high latitudes in both upper and lower hemispheres. It is
also found that the toroidal magnetic field increases in the heliosheath,
and a self-pinch effect due to the magnetic pressure force begins to work
there. By this effect, the outer heliosphere is found to expand in the axial
direction while the terminal shock is contracted. Due to the self-pinch
effect, a collimated channel of the subsonic outward plasma flow, in which
the kinetic pressure is relatively high, while the magnetic intensity is low,
is formed along the rotation axis in the heliosheath.
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A Study of Outer Heliosphere Structure (II)

Three-Dimensional Analysis

°Satoshi Nozawa, Haruichi Washimi ( Solar-Terrestrial Environment Lab. of Nagoya Univ. )

A preliminary result of the three-dimensional MHD analysis of the in-
teraction between the the solar wind plasma and the interstellar gas by

including the solar rotation effect is discussed.
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Laboratory Structure of the Near-Sun Heliosphere
S. Minami (Dept. Electricl Engineering. Osaka City University)

Structure of the near-sun heliosphere is investigated in a laboratory.
The main objects are to undersand (1) the three dimensional structure of
the neutral sheet. latitude dependence on the solar wind velocity, and a
contribution of the solar dipole to the structure of the outer helio-
sphere.

CHNIEITEALZBLEBLTABBEABOMEIC>WTHANXTEL [E, 1991
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JAPAN-AUSTRALIA OBSERVATION OF THE NORTH-SOUTH
SIDEREAL ASYMMETRY AT ~ 10'? eV

©S.Mori, S.Yasue, K.Munakata, K.Chino, M.Furuhata, Y.Shiozaki, Y.Yokota,
S.Akahane, Z.Fujii!), 1.Morishita?),
and
J.E.Humble®, A.G.Fenton®, K.B.Fenton®), M.L.Duldig?

Department of Physics, Faculty of Science, Shinshu Univ.
D) Cosmic-Ray Section, Solar-Terrestrial Environment Laboratory
) Department of Information Management, Asahi University
3) Physics Department, University of Tasmania
) Australian Antarctic Division

The Japanese underground muon observatory( ~ 220m.w.e.) at Matsushiro
has been continuously monitoring intensity variations in the high energy ( ~ 10'?
eV) cosmic ray flux since 1984. The amplitudes of the sidereal diurnal variations ob-
served by the south-pointing telescopes S, S2, and S3 are three to several times larger
than those of the vertical- and north-pointing telescopes, indicating the existence
of a significant north-south asymmetry in space. A similar result had previously
been observed, with higher statistical precision, by the shallower ( 80m.w.e. ) un-
derground muon telescopes at Sakashita( Ueno et al., 1985 ).

To obtain further information on the north-south asymmetry, we started the bi-
hemisphere observation of underground muon flux in late 1991. A multi-directional
muon telescope had been installed at a depth of ~154m.w.e. underground(Liapootah)
in the Central Highlands of Tasmania, Australia. The telescope has been working
and accumulating data since early December, 1991. The average counting rate is
~2.5% 10* for the vertical component telescope.

In this report, the 3 months data observed at Liapootah(southern hemisphere) will
be analyzed and compared with data observed at Matsushiro(northern hemisphere)
in the same period. Also the daily variations observed in both of northern and
southern hemispheres will be discussed.

Ueno et al., Proc. 19th ICRC(La Jolla),5 ,35(1985).
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JAPAN-AUSTRALIA OBSERVATION OF THE NORTH-SOUTH
ASYMMETRY IN SURFACE MUON INTENSITY VARIATION

S.Mori, S.Yasue®K.Munakata, K.Chino, M.Furuhata, Y.Shiozaki, Y.Yokota,
S.Akahane, Z.Fujii), H.Ueno?), 1.Morishita?,
and
J.E.Humble®, A.G.Fenton®, K.B.Fenton®, M.L.Duldig*

Department of Physics, Faculty of Science, Shinshu Univ.
1) Cosmic-Ray Section, Solar-Terrestrial Environment Laboratory
2) Department of Information Management, Asahi University
3) Physics Department, University of Tasmania
9 Australian Antarctic Division

The multi-directional muon telescope{ 6x6=36m? ) at Nagoya has revealed the
north-south asymmetric features in cosmic ray muon intensity variation(e.g. Fuji-
moto et al., 1979). To obtain further information on the north-south asymmetry, we
started the bi-hemisphere observation of surface muon flux in late 1991. A multi-
directional surface muon telescope had been installed in the campus of University
of Tasmania, Hobart, Australia. The telescope consists of two layers of plastic scin-
tillators separated by 1.73m as Nagoya. Each layer is composed of a 3x3 array of
1m? units ( Imx 1mx0.05m area viewed by a 5 inch photomultiplier tube ) giving a
total detection area of 9m?. The counting rate of each of 17 directional component
telescopes are continuously recorded. The average counting rate is ~9x 10° per hour
for the vertical component telescope.

In this report, the 3 months data observed at Hobart(southern hemisphere) will be
analyzed and compared with data observed at Nagoya(northern hemisphere) in the
same period. Also the daily variations observed in both of northern and southern
hemispheres will be discussed.

Fujimoto et al., Proc. 16th ICRC(Kyoto),4 ,156(1979).
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IPS observations of the solar wind with in the acceleration region
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Wm. A. Colse 2
1. STE Lab.

Ruth Esser 3

H. Misawa

M. Kojima

Unni - Pia Lgvhaug 4 Jussi Markkanen >
2. UCSD 3. Cambridge Univ.

4. EISCAT 5. Geophysical Obs.

Study on the acceleration mechanism of the solar wind is one of the important subjects in the current solar
wind physics. It is necessary to make it clear how the velocity of the solar wind changes with distance
especially at distances within 0.3 AU where in situ measurements are impossible. The IPS is the most
powerful method to observe these regions, but observations should be made at several different frequencies.
We analyzed the data obtained at 327 MHz by STE Lab. and those at 933 MHz by a UCSD group with the
EISCAT antennas. Using these data, the dependence of the velocity can be studied as near as 0.1 AU to the
Sun. We report the results of the analysis and our observation plan.
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Application of the Inverse Scattering Transforms
to the solar wind plasma wave data

R. L. Hamiltonl, T. Hadal, and C. F. Kennel2

1. College of General Education, Kyushu University
2. Department of Physics, U.C.L.A.

Large amplitude Alfven waves have been observed in the solar wind, near planctary
and interplanetary shocks, and ncar comets. The observed Alfven waves show a variety
of wavcforms, from almost monochromatic circularly polarized waves, to steepened,
compressional waves, whose complex envelopes suggest thal nonlincar wave evolution
is in progress.

We consider possibilitics of applying the Inverse Scattering Transforms (IST) to
analyze Alfven waves in space. The IST is a sort of nonlincar Fourier transform, which
is valid for a certain class of nonlincar equations, including the derivative nonlinear
Schrdinger equation (DNLS), an cvolution equation for quasi-parallcl Alfven waves.
By applying the IST to the solar wind data that include intervals of Alfven waves, we
obtain the "scattcring data", from which we may discuss past history of the waves and
statistical properties of Alfven wave packets.
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Interplanetary Disturbance in Association with Disappearance of a Chain of Solar
Filaments Observed on 23 September 1991 by YOHKOH (Solar-A) SXT

*T. Watanabe, M. Kojima. and M. Ohyama (STELANB, Nagoya Univ.)

Y. 0Dgawara (I1548), S. Tsuneta (Univ. of Tokyo)., L. Acton (Locheed Palo Alto Res. Lab.),
K. L. Harvey (Solar Phys. Res. Co.)., J. A., Joselyn (NOAA). and Observational Group of
YOHXO

An interplanetary consequence of disappearance of a chain of solar dark filaments which
took place on 28 September 1991 is discussed basing on solar soft X-ray image data
obtained with YOHXKOH SXT and solar wind data from [PS measurements. A transient coronal
hole was formed during the course of disappearance. The average speed of the relevant
shock wave, which caused an SI at 1815 UT on I October 1991, is 530 ka/s. [PS obser-
vations show that the shock wave had an anisotropic propagation properties.
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L TW 3,
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10AL1H 181SUT i@l hi, COFNRBEOKB-—HEMIcEIT S PEHEERY 530 ka/sec &8
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Relation between Large-scale disturbances of Cometary Magnetosphere
and the solar wind

*Y. Kozuka!, T. Saito!,

H. Takeuchi?,

S. Okamura?

1Geophysical Institute, Tohoku University, Sendai 980
iDepartment of Astronomy, The University of Tokyo, Tokyo 113

Five bright comets, which appeared successively from 1989 to 1990,
vwere observed with two new techniques; the mosaic CCD method and the multi-

shot photography.

In the present study, a large-scale interaction between

the cometary magnetosphere and the solar wind is investigated on the basis

of the disturbance events of the five comets.

A variation of structures in

the tail is analyzed on the basis of the observed data together with the

data on various solar phenomena.

From the analysis, we obtain a property

of a propagation of the flare shock front, and propose a new model on a

plasma flow in the tail.
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cozat me mes i) ¢
Brorsen-Netcalf fug.13,1989 ) 8
Okazaki-Levy-Rudenko Nov.16,1983 ¥4 (iE) 6
Aarseth-Brewington  Dec.10,1989 k. ifd 3
Austin Apr.29,1990 /JEfHy (CCDELAD 14

Apr.29,1990 9 5
Levy Aug.27,1990 B 6



G11-P44 Non-Thermal Acceleration and Shock Structure of
Quasi-Perpendicular Magnetosonic Shocks

J. Arons™®, °M. Hoshin®, Y. Gallant”, A. B. Langdon®, and C. E. Max”

a) IGPP, Lawrence Livermore National Laboratory
b) Depertmemt of Astronomy, University of California at Berkeley
¢) Institute of Physical and Chemical Research, RIKEN

We study the theoretical properties of relativistic, quasi-perpendicular magnetosonic
collisionless shock waves in electron-positron-heavy ion plasmas of relevance to
astrophysical sources of synchrotron radiation. The parameter regime of the relativistic
shock discussed here is different from that studied in the space plasma, though it is
becoming clear that the fundamental problems of the space plasma and the astrophysical
plasma physics are closely interrelated.

We use both one dimensional electromagnetic particle-in-cell simulations and quasi-linear
theory to examin the spatial and kinetic structure of the relativistic nonlinear shock waves.
We describe a new process of shock acceleration of nonthermal positrons. The main
dissipation mechanism here is the synchrotron maser instabilities of reflected heavy ions
from the shock front. The gyrating reflected ions dissipate their energy in the form of
collectively emitted, left handed, large amplitude magnetosonic waves which are
resonantly absorbed by the positrons immediately behind the ion reflection region. The
absorption gives rise to a high energy downstream positrons with a power law spectrum,
N(E)JE o« E'?, when the upstream flow energy of the heavy ions exceeds that of the pair
plasmas. We also discuss how the shock jump conditions are modified by the presence of
large amplitude wave fluctuations, and introduce modified magnetohydrodynamic shock
jump conditions to take into account the energy and momentum content of the large
amplitude waves.
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Data Analysis of the IPS Observations
~Determination of the Solar Wind Veloclty from the Fresnel Rlpple Frequencles-
H. Mori, T. Tanaka, T. Kondou, M. Tokumaru, H. Takaba, and Y. Koyama
Communicatlons Research Laboratory
It Is theoretlcally anticipated that the power spectrum of the [PS signal has

perlodlc intensity modulations in the frequency domaln (the Fresnel ripples).

The

solar wind veloclty Is expected to be obtalned with good accuracy from the ripple

frequencies. ¥We have examined the IPS

data observed at mlcrowave frequencles and

obtained the characteristics of the Fresnel rilpples on the power spectra.
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Lidar observaltions of melalic species in Lhe cpper almosphere (1)
Chikao NAGASAVA and Makolo ABO (Tokyo Melropolilaa Univ.)

Lidar observalions of mesospheric sodium atoms have been performed al
Tokyo Metropolitan University sioce July 1991. The characlerislic phenomena
of observed sodium layers are reported. Lidar measurements of mesospheric
iron atoms and calcium ions are also tried and reported their primitive
reselts.

FREBFEFTECKRBALTIVWIERERETFRUA AL DIA Y- 2R,
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BHEXM (1) T.J.Beally.R.L.Collins and C.S.Gardner (1989).Geopys.Res.Letl,

16.1019-1022.
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Meteor trail obsrvations with the MU radar (3)

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

The ambipolar diffusion coefficient is estimated from the decay constant of meteor echo power. The metcor
observation with the MU radar have revealed that there are various periods of fluctuations in the ambipolar
diffusion coefficient, which showed good correlation with the fluctuation of the wind velocity especially for the
short period oscillations. This implies that the temperature and density fluctuations due to wind motions affect

the ambipolar diffusion coefficient.
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Fig.1 The variation of the ambipolar diffusion coeffi-
cient and wind velocity with periods of 4-12 hr.
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Fig.2 The variation of the ambipolar diffusion coefficient and wind velocity with periods of 4-12 hr at the
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Radar Observations of the Horizontal Propagation Direction of Mesospheric Gravity
Waves
Takuji Nakamura!, Toshitaka Tsuda’, Yasuhiro Murayama'!, Susumu Kato!,

Shoichiro Fukao!, and R. A. Vincent?
(*RASC, Kyoto Univ., 2Univ. of Adelaide, Australia)

We carried out comparative observations of the mesospheric gravity waves between the MU radar (35°N)
and Adelaide MF radar (35°S) in June 1987 and January/February 1991. The propagation directions of gravity
waves were determined by the hodograph analysis of vertical profiles of the wind velocities, by momentum flux
observed with multiple beam Doppler, and by Stokes parameter analysis of wind fluctuations. These results
(Figure. 1) suggest that the propagation directions are aligned to the zonal directions at Shigaraki (35°N) and
to the ineridional directions at Adelaide (35°S). The results of Saskatoon MF radar [Ebel et al., 1987, JATP;
Manson and Meck, 1988, JAS) showed that meridional propagations are dominant at Saskatoon (52°N). These
observations suggest that these preferential directions of the hiorizontal propagation of mesospheric gravity waves
are caused by the topographic cffect such as the distribution of the continents.
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ADFy 79— ICX3BYHR7 S v 72 2B, TFLAYF
DL—¥—iCHLTR, BRICkF 7727847, ELTR
HEE R Stokes A2 A — 28Tk o oA, E11E,
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B 1. The summary of the propagation direction ob-
served in June 1987 and January/February 1991 with the
MU radar and Adelaide MF radar, together with the re-
sults of Fritts and Vincent [1987] of the Adclaide MF
radar, and Eckermnann and Vincent [1989] of the falling
sphere.
H: Hodograph analysis (at 70-75km and 80-88km in
Shigaraki and Adelaide, respectively)
Mg ,Myr: mmomentum flux with periods of 8 h - 30 min and
30 min - 5 min at 68-80 km,
$,51.52: Stokes parameter analysis at 70-80 km (1:June
5-14, 1987, 2:June 22-30, 1987),
Fr. Fy: 24-8h and 8-1h component by Fritts and Vincent
[1987] at 85 km
E: falling sphere by Eckennann and Vincent {1989] at 30-
GO km.
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Height variation of gravity wave energy in the middle atmosphere observed with
rocketsondes and the MU radar during DYANA campaign

Y. Murayama!, T. Tsuda!, K.-I. Oyama?, H. Kanzawa3, M. D. Yamanaka!,
*T. Nakamura!, S. Fukao! and S. Kato!
1. RASC, Kyoto University 2. ISAS 3. NIPR

During DYANA campaign, wind profiles were obtained with rockets launched at Uchinoura
and the MU radar at Shigaraki. It was clarified that we can rely on the background wind of the
sphere data up to about 80 km height, while fluctuations up to about 60 km altitudes with a
height resolution of about 3 km, by using comparisons between the rocket and MU radar data
and spectral analysis. Using this dataset, we obtained vertical profiles of horizontal kinetic energy
per unit mass in the middle atmosphere, mean profiles of which suggest that gravity waves grow
rapidly in the lower mesosphere and saturate in the upper mesosphere.
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Fig. 1: Vertical profiles of horizontal kinetic energy per
unit mass, u’ + v"2, with the vertical wavelengths from 4
to 6 km observed with the rockets and the MU radar dur-
ing the DYANA period. A thin line in the height region
of 18-60 km represents each rocket sounding, while ones
at the altitudes of 5-22 and 60-90 km indicate profiles
averaged for ~2 lr observed with the MU radar, thick
lines denoting the mean profiles.
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Radio Atmospheric Science Center, Kyoto University, Uji, Kyoto 611, JAPAN
(2) Indonesian National Institute of Aeronautics and Space (LAPAN)
JI. Pemuda Persil No.1, Jakarta Timur 13220, INDONESIA

Radiosonde experiments were conducted as a collaborative project between Japan and Indonesia
at the Watukosek stratospheric balloon launching station of LAPAN (7.57°S, 112.68°E, 50 m from
the sea level), being located about 50 km south of Surabaya, in East Jawa, Indonesia. For 25
days from 27 February to 22 March 1990, in total, 100 radiosondes were launched every 5 -7 hours
(four times a day) in order to study the behavior of the equatorial middle atmosphere dynainics
including the gravity wave characteristics.

Gravity waves were extracted By applying a high-pass filter on the time series with a cut-off
of 4 days, since the inertial period at Watukosek is 91.1 hours (3.8 days). In the troposphere, the
amplitudes of wind velocity fluctuations were up to 5 m/s, then increased to about 10 m/s in the
stratosphere, which were 2-3 times larger than the values detected at the middle latitudes, for
example, at the MU radar site (34°51’N, 136°6’E).

In both the wind velocity and temperature profiles, dominant. components of gravity waves were
recognized, having the vertical wavelengths of 2-3 km. Such components were further extracted
by using a band-pass filter applied for each profile, then their vertical and horizontal propagation
characteristics were analyzed by means of the hodograph method.

In the lower troposplere, there was no preferential horizontal propagation directions for the
dominant gravity waves, but they rather uniformly distributed. While, above about 15 km, the
majority of the dominant gravity waves clearly had the eastward compounent of the horizontal
phase velocity, indicating that the rest of the gravity waves, having the westward phase velocity
aligned to the wind direction of QBO, were dissipated at the critical level encountered in the
course of the upward propagation.

Concerning the vertical propagation, below about 13 km both upward and downward propa-
gation were equally detected, while most of the waves in the stratosphere showed upward energy
propagation, suggesting that the gravity waves were generated in the troposphere, and propagated
into the stratosphere.

The intrinsic periods of the dominant gravity waves ranged from 35 to 50 hours, and the
lhorizontal wavelengths from 1,000 to 2,500 km. Note that the typical horizontal scale of these
gravity waves is similar to that of the cloud clusters in the equatorial region.

The wind velocity variance of the gravity waves was largely enhanced in the first 2/3 of the
campaign period, while it was relatively small near the end of the period, which showed a fairly
good correlation with the time variation of the cumulonimbus activity, being inferred by the
satellite observation of the cloud amount as well as the profiles of humidity measured with the
radiosondes.
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A Model of Localized Saturated Internal Gravity Waves
T. Shimomai, M. D. Yamanaka and S. Fukao (RASC,Kyoto Univ.)

A linearized, quasi-one-dimensionalized governing equation for two-dimensional, non-inertial,
quasi-hydrostatic, Boussinesq internal gravity waves is solved by using an orthonormal ‘wavelet’ ex-
pansion developed recently by Yamada and Ohkitani (1991). Each expanding component expresses a
vertically localized wave defined by two integer parameters corresponding to vertical wavenumber and
altitude. The expansion coefficient is related to the wavenumber parameter through the conventional
saturation condition. Superpositions of several components taken arbitrarily can simulate observed
features of internal gravity waves, such as a —3 power law of the vertical wavenumber spectrum.
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Seasonal and Interannual Variabilities of Vertical Eddy Diffusivity
in the Middle Atmosphere Based on the MU Radar Observations

S. Kurosaki, M. D. Yamanaka, S. Fukao, H. Hashiguchi, T. Tsuda and S. Kato (RASC, Kyoto Univ.)
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The vertical eddy diffusivity in the troposphere, lower N
- [
stratosphere and mesosphere has been observed by the MU b

radar every month during 1986-90. Annual maxima ap-

HEIGHTE (ki)

pear in winter in the lower stratosphere and in summer in
the mesosphere. Semiannual variations, reaching approx-
imately an order of magnitude, are detected in the meso- 4

sphere. Interannual variabilities smaller than the seasonal

variabilities are also analyzed. These abservational results
are interpreted in view of gravity-wave breaking,.
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A Study of Atmospheric Turbulence Layers
with the MU Radar Interferometry Observations

°Kk.Nishiyama!, S. Fukao!, M. Yamamoto', R.D.Palmer?,
M.D.Yamanaka!,T. Tsuda!, S. Kato!
(1. RASC, Kyoto Univ. 2. Dept. of Physics and Astronomy, Clemson Univ.)

The tilt of refractivity surfaces can produce the error in vertical velocity measurement with Doppler method.
Assuming the iutense specular reflection from the turbulence layer, the echoes are mainly received from the
direction perpendicular to the surfaces, and then the radial velocity contains the projection of the horizontal

velocity.

We have conducted a radar interferometry observation on January 7, 1991 to study the relation

between wind velocity and the tilt of refractivity surfaces. As a result, we could explain that the discrepancy of
Doppler vertical velocity from the true vertical velocity below 8 kn height was due to the surface tilt. We also
found wave structure whose vertical wavelength was about 1km both in the wind velocity and in the surface

tilt.
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Upper Stratospheric Turbulent Scattering Intensity observed by the Jicamarca VHF Radar

b 3
Y.Maekawal, S.Fukao”™, M.Yamamoto~, M.D.Yamanakaz. T.Tsudaz, S.Katuz. and R.F.'«’uudman3
1:0saka Electro-Commun.Univ. 2:RASC Kyoto University 3:Jicamarca Radio Observatory

It has been shown that reliable atmospheric echoes can be detected in the so-
called "gap region" (38-68 km height) by the present capability of the Jicamarca VHF
radar equipped with high-altitude and time resolution. The existence of "real”
atmospheric echoes other than clutter echoes is, for the first time, proved by
moni toring the received cross-polarized (x-pol) array signals simultaneously. This
method to discriminate the clutter component has thus increased reliability of the
present observations in the unknown height range. However, detailed scattering
mechanism in the upper stratosphere is still poorly understood. In this study, the
distribution of the echo intensities in time and height is investigated in relation to
gravity wave activity.

Figure 1 depicts a contour plot of the echo intensities observed on September 28,
199, The echo intensity is represented by the signal-to-noise ratio, and the contour
lines are drawn for the intensities with signal detectability more than 3 dB. It is
found that the echo in the "gap region" appears sporadically in time, and thin and
discrete in height. The asterisks in the diagram, on the other hand, indicate the
height around which large fluctuations of vertical wind velocity are found in the
height profiles obtained every 15 min. These marks agree well with the enhancement of
the echo intensities in the "gap region". Above 35 km, the echo intensity is thus
enhanced at intervals of 36-68 min, whereas thin stable scattering layers exist below
this height.

The layered structure may be primarily ascribed to vertical shear of horizontal
wind velocities formed by long-period, internal inertial-gravity waves, as was proved
in the lower stratosphere. As shown in Fig.l, however, this mechanism is no longer
clear above 35 km. Instead, the gravity waves with comparatively short time scale of
one hour or so are more likely source of the turbulent scattering. Note that the echo
intensities are closely related to the large vertical wave amplitudes as indicated by
the asterisks. Hence, the turbulent scatterings seem to be concerned with the
amplitude saturation and the resulting wave break rather than with the shear
instability in the upper stratosphere.
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Fig.l Time-height section of echo intensilies. Asterisks indicate the enhancement of
vertical wind fluctuations in the height profiles obtained every 15 min.



G12-10

NETRRAATFERERAL—S—-DRR (€D 2)

Mo ). WAk @, R B—K', RE EER, W KB,
s ALEY, EEE %0, MEE G, BOF &0, Rk TR
1 RKEHE 2. RALF® 3. ZBUE

Development of the Boundary Layer Radar (II)

°H. Hashiguchi!, M. Yamamoto!, S. Fukao!, T. Tsuda!, M. D. Yamanaka!,
T. Nakamura!, T. Sato?, S. Kato!, T. Makihira3, K. Hamatsu®
(1. RASC, Kyoto Univ. 2. Dept. of Electr. Eng., Kyoto Univ. 3. Mitsubishi Electric Co.)

We have been developing a boundary layer radar (BLR) to observe height profiles of three-dimensional wind
velocities in the lower troposphere including the boundary layer. We have conducted the first simultaneous
observations between the BLR and the MU radar in Jan 6, 1992. The BLR could observe height profiles of wind
velocity up to the altitude of about 5 km because of the echo enhancement due to the precipitation. Because
the system delay of the BLR is still uncertain, there are some discrepancy in the altitude between each other.
However, the horizontal wind velocity observed with the BLR showed an almost identical profile compared with

the one observed with the MU radar.
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An Estimation of Gravity-Wave Momentum and Energy Fluxes
from the Middle Atmosphere to the Upper Atmosphere: Part II

M. D. Yamanaka (RASC, Kyoto Univ.)

The vertical fluxes of momentum and energy associated with the middle atinospheric internal gravity waves are
calculated by using a simple semi-cmpirical model of quasi-monochromatic parameters. In this model gravity waves
observed predominantly at different altitudes are considered to saturate and break in each observational altitude. The
typical values of these fluxes at 100 km altitude are estimated as 4 x 10~% Pa and 4 x 10~2 W/m?. Variabilities around
these values due to observed and expected changes of the wave and field parameters are also discussed.

FiEx, PEAXAPOERE :CHBR L TR NIFBHEORHER m L Aot
m = (2n/1.5 km)exp(~z/34 km), & =~ f/0.3 (1)

(f=1x10""% s~ i Coriolis &) THEIL, D& 5hEICHSHBRE MBI ia¥—H E%

— du\ pNw ou z
= p'w = — | = = s —} (0. a) . -_—
M = pu'w sgn( ) ore? sgn (az) (0.25 Pa) cxp( 3 km) , (2)

9z
— pN% z
E = ppu' =~ p2m3 = (1.2 W/mz) - exp (- T km) (3)
(o, o, ¢ RIKFR - AR - SARF v+ AW, pERr—angd b Hx7kn % b o8 MAKEE, @
P WERR, N x2x 1072 s~k Viisali-Brunt Hig#) ¢ #DL T, EHAKORMR - =k ¥—
BrLTHRIRLBAVL b ERLAL 4B, PEARICHT S m oo, SUMAKICEHITS He
NOZEG t OBFIcOLWTHEET 5.

ABENBEOODHHIRIE f <o < NTHEINTED, EEIFXFoe— PRl Tv 3. Boussinesq
FELERFLADHMER TR m - M2+ 1/4H2) b 23 - A o 2 ORU/MEI 1/2H, $ABAMGESH
IR MBI ORA Ay —2 (10°-103 ) oUW ECEELBS. LH» LEBAIC L hIXBROED
BRAM = mOBETHZOT, TR () »0D0FNIRESFILEZDIZLICTD. chbbticm
Y ENEHRAHELTADI L, MiT (2 TEXONBMED 8% L 1305, A EicouTit (3) 6
4%H BV 20018 oL LIBBIZ LiIchd. LANCHE L -DAHBIKKER K =~ o/2m3HDICDVT
b ELFREFSoREIBON, ZORKRIEEA - =F AWML IBEOILWIEBHEAEL T
BY, CCTORRYSBYTHEILETRRLTLS. #-ToD XS 2PMARASBE hEOZRIE, 3
HEREASGEICH L OZED (PRBSHELS O VbW 3 S & FFivh 38K 150km fHEF c#33)
¥ERLTLILDEEIOLNDS.

BEICPIINBIFHIR, T TNABEDEAROR L B/MFOE L T4 B X UF2 BI{ET S
(BEHSOPRIMETIHIRS) . HoTHLE DX S RWHOE(EICHLTH (2) 2 (3) EHTH 006,
THABETII NOBEICE D MizF4¥, ERFSTOETELS. oF b KIBEDERARCIE, FHhdk
BEDDLAEE MR EOLBEEFPHIRID, S THROESHMEEMA»IELDZLichd. &
DORFEOICLHTRFPFERLDKEOL I EHFPHVLTL 30T, AEL NICEIFEPHEEIIRBICHE L on
SVIIRMAICESS . WCE/PERCIBETR ML Fil—HHKL, LA CHUKIPEEE 2 5. 85
(2) % (3) *HEANWBCEOE FH X IAMEREITEVS, L ML EXEABEEHOR LY, tofhirb
EHICI (PEMC) i ERFO b0 RIEOKENFETILICRIEEXS.

1% BHUGIEANBSIC RN A X SI2, EDAY—rArd PREABOMIC, TABME 100 km IS 3 SMHIE M =4 x107°Pa, Ex
4x 1073 W ICATIET 3.
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THE MONTE CARLO SIMULATION FOR OBSERVATION OF
THE MARTIAN N[YDROGEN CORONA USING UV SPECTROMETER

‘Nishikawa T., Taguchi M., Okano S., and Fukunishi 0.
Upper Atmosphere and Space Research Laboratory, Tohoku University

Computer simulation of hydrogen corona around Mars has been performed using the Monte
Carlo method which can handle multiple scattering of solar lilLya photons in the atmos-
phere of Mars. The results are compared with those analytically obtained from radiative
transfer equations for a single scattering case. Effect of multiple scattering is found
to predominate in a region where tangentlal height is lower than ~10000km.
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DEVELOPMENT OF ABSORPTION CELLS FOR D/H RATIO MEASUREMENT IN PLANETARY ATMOSPHERES( D)

“T. Kavahara, S. Okano, H. Fukunishi
Upper Atmosphere and Space Research Laboratory, Tohoku University

We are developing hydrogen and deuterium absorption cells for measurements of D/H

ratio in the planetary
emission and DLya
cell has

atmospheres. They are to be used for measurements of HLya line
line emission whose separation is only 0.033 nm. The structure of the
recently been changed in order that more effective evacuation of the cell by bak-
ing it at higher temperature (300°C) can be made.

It has been confirmed that unexpected

absorption of HLya line emission by H atoms in the deutrium cell, which are thought to be

produced by thermal

dissociation of evaporated gas molecules containing H atoms,

is redu-

ced in the improved absorption cell to 1/10 compared that in the previous cell.

However,

the remained problem is that degassing from the inner wall of the cell is

not completely supressed. A new cell which is a sealed off type is now being developed to

realize stable absorption.

PriMEBEERAR oM HELICL BH
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Figure 1. Time variation of absorption

with a D2 capillary lamp as a source lamp
and D> gas of 3.05 Torr in the cell. In-
crease of absorption level is due to in-
crease of absorption of HLya line emission
emitted from the D2 capillary lamp along
with DLya line emission as contamination.



G12-14 Night UV spectra at mid and low latitude
during a major geomagnetic storm.

M. Ishimoto', G.J. Romick?, R.E. Huffman?

'Computational Physics Inc.
The Johns Hopkins University / APL
3Phillips Laboratory Geophysics Directorate

Abstract

Spectral analyses of nadir night time observations from the S3-4 satellite
revealed enhanced OI (1304A, 1356A, and 1640A), NI (1493A, 1744A) and NII
(2143A) lines and weak LBH band emissions at low magnetic latitudes. The
satellite was about 260 km over the region of geomagnetic latitudes of 15° to
45° in the sourthern hemisphere at 7:55 UT on August 28, 1978 (Dst=-193)
during the main phase of a major geomagnetic storm (Dst=-242 at 10 UT).
Significant precipitation of neutral O atoms, which are formed by charge
exchange of the ring current O* with exospheric hydrogen and oxygen, can
occur when |Dst| is large. The laboratory ratios of the LBH bands to NI
(1493A and 1744A) line emissions by proton and hydrogen impact on N, are an
order of magnitude lower than those by electron impact. Thus, we conclude
that neutral oxygen atoms from the ring current caused the emissions.
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NIGHT AIRGLOW OBSERVATIONS
WITH A MULTICOLOR ALL-SKY IMAGING SYSTEM
oM. Kubota', S. Okano'. M. Taguchi', T. Abe'. H. Nakajima'. H. Fukunishi', and Y. Kiyama'

1 : Upper Atmosphere and Space Research Laboratory,
2 : Faculty of Science, Niigata University

Tohoku University

Multicolor All-sky Imaging System has been developed as a remote sensing tool for the study
of atmospheric dynamics in a region ranging from the mesopause to the thermosphere. This in-
strument can obtain all-sky images of airglow at two different wavelengths simultaneously with

a detection threshold of a few tens Rayleigh. After used for the observation at Mt.

Hawaii,
will be presented.
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the instrument has been set at Zao observatory. Results of all-sky imaging observation
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01630nm Nightglow observtions at Watukosek, Indonesia (III)

SHIBASAKI, K. , IWAGAMI, N., KITA, K., OGAWA, T., and Agus=Suripto
(Kokugakuin Univ.) (Univ. Tokyo) (LAPAN)

We analyzed nightglow observation data obtained at Watukosek, Indonesia during
the two period, from December 1 to 4, 1986 and from September 26 to 29, 1989.
Two types of nightglow feature were recognized in the data. During the former
observation period enhancement of 0I630 nm intensity was measured over fairly
large sky area, while wave-like structures which may coresponded to plasma
depletion or plasma bubbles in F layer were clearly observed during the latter
period. Characteristics and the cause for these events are discussed.
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Mesopause temperatures derived from the ground-based
measurements of the OH(3-1)band airglow (11)

H.Yamamoto, H.Sekiguchi,

[.Hatsuda and T.Makino

Department of Physics.Rikkyo University

A nev type filter radiometer for measuring rotational
tenmperature from the OH(3-1) airglov band near 1500nm is
under developement. An attempt to operate a Ge photo-

diode at about -60"C cooled

by a thermoelectric cooler

has been made. A result that S/N ratio at -60°C is as
high as that at liquid nitrogen temperature (-196°C) is

obtained.
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Formation of Noctilucent Cloud through proton hydrations

st (FKx-)
Takuya Sugiyama

HERM (EEEX)
Yosikazu Muraoka

We simulate the whole process of the formation of Polar Mesospheric Cloud through proton hydrations.

We show there is an oplimum ionization rate in the ionic nucleation accompanied by recombination, and we

find the summer polar mesosphere is under a fair condition in this sense as well as the growth of ice particles.

We consider that the Polar Summer Echo is caused by the steep depletion of electrons due to attachment to

accumulated neutral particles 10 — 504 in radius just under the nucleation layer.

Wit 2383 2B Proton Ilydrate : H¥(H20)n
THoHLEX LR, PH BhiiEcRB&Hh, Witt
|Space Res., ix, 157-169, 1969] H3E o DEHXLBoa sy » b
A CHEE dust DKM L TEIRTH 5 [Thomes,
Geophys. Rev., 29, 563-575, 1991, L L. —H Tl
HRERHBIF IC b >FTRET RO L bbb, {hT
B L OEEE NS HBE D lonic Nucleation HSARAFIA
T&H . PHhoBE25( 3BRNFHEIIChEFTESE
TV,

< DYRAEIL Sugiyama[Grain Formation Workshop,
xii, 40-45, 1991)] 2 & 3 I§tits scheme TLIFD L S ic
X ohil. K&icluster (n > n}) OB TIIET
YR E LW HENSOBEAERNA 4 YR SO
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YRTREAVTRIVIG L TH Y. BEMRED LD
GBS b eF LT 3,

ELECTRON CONCENTRATION (ca™)
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Satellite Observation of Atmospheric Trace Gases (ADEOS / IMG)

T. Ogawa (Univ. Tokyo), H. Shimoda (Tokai Univ.), M. Hayashi and R. Imasu (NRIRE),
A. Ono (NRLM), A. Nishinomiya and H. Kobayashi (CRIEPI)

A satellite-borne Michelson interferometer is being developed for the measurement of
the radiant spectrum emanating from the earth in the wavelengths 3.5-15 pm. This
interferometer named IMG will be carried on the ADEOS satellite to be launched in
1995. Its spectral resolution is 0.1 cm"! so that it may detect the spectral signatures of
atmospheric trace gases with nadir look observation. The principal objective of the
observation is to retrieve the altitude distributions of atmospheric temperature and
trace gas concentrations, and its final goal is to detect the horizontal variabilities of
trace gases such as CO2, H20, O3, CH4, N20, CO etc. in a global scale. A high
accuracy of the absolute measurement of radiance is required to obtain useful
information content on trace gas concentrations from observed spectra. Therefore,
IMG should provide an accurate measurement of height profiles of atmospheric
temperature within an absolute error of 1 K.

Table: A guideline for the instrument sensitivity required.

Species  Percentchangein  Wavenumber  Change in emission Equivalent temperature

mixing ratio (cor)) MW /cm? stemt) change (K)
(80,] 29 718 0.03 03
2320 1.3x10-4 0.1
CHs 8 1277 0.03 0.6
3000 2x104 1.6
Nz0 19 1278 6x10-3 0.1
2220 1x10-3 0.4
(6.0] 50 @ 2180 0.04 17
O 2 b 1010 0.04 0.4
H0 10D 1590 0.02 1

a) tropospheric difference between northem and southern hemispheres.
b) required precision.
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The development of Interferometric Monitor for Greenhouse gases on ADEOS

K.Kondo(Toshiba Co.). S.Hirai(JAROS). A.Shimoda{Tokai Univ.). T.Ogawa({Univ. Tokyo)

IMG is a Fourier Transform Infrared spectrometer to look at the earth's atmosphere
in nadir direction. It is planned to be launched on ADEOS in 1995, and its development

has started under JAROS.
1.¥a8%

IMG(Interferometric Monitor  for
Greenhouse gases )i ADEOS( Advanced
Earth Observing Satellite )i & h 3 =4
yry Tt EREC L7 — ) ZHREHT
» b . Nadir¥ B O F N B & % i 8D 1F6E
O.lcm!oBEAFEETHAT 3, RELIMGO
BA % # JAROS ( Japan Resources Observa-
tion System Organization ) ® % & T{Tbh
Tw3%, ADEOS. NASDAABAR A+ o ih
HRBRAIWMET, 1995FkKH-lInY v T L
IFaFEEh, BfAHE44ETH %,
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A cowbioation of bolloop and parachote to explore
lover thermosphbere and mesosphere

H. Hioada!, K.-1. Oyama®!, Y. Hasbinmoto!,
Kavwasbioma*, T. Kotake? and T. Otuzawa?

T. Yamagamit, M.

K. Tokonaga?, S. Sato', M. Namiti?,

I. The Institute of Space and Astronastical Science
2. Universlty of Electro-Communication

A nev parachote system (Dallute) is being investigated in order to study the
lower tbermospbere and oesosphore of the earth, regions left unexplored so0 far
because conventional in-site measurevent techbnique can not be epplicd in these

regions.

Alter a bsllote system is ejected from & rocket at the beight of 120-130 im,
parachute of the system is forced to inflate. [It, bowever, still increcoses the
falliog velocity down to 85 ko and tben gradoally the velociy decresses. Part of
the system is conductive 50 that it is osed 85 a counter electrode for the
plesoa peasurements and also it can be osed as a reflector of electromagnelic

vave for radar tracling.

RAEZRPOUPMABINS 2 —F (K
K. Balloonk /835 > 2 — . Parschutel @
PAENIBETERHE/NAL—FETS) 1R
FTHRLIUZGLOTHD. F—5AWDMYIEE
FBHERAAL (P—528) KHNE (F+/
C—8) kD, A — bOHEERIIREI
120 FELTWD, ¥+ /-85l
o —F =1l LB EMEIZT I DHETR
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DOLORMIZAD TS,

R i2etE 10 BRY 6o DXL — b X REMHE
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AN AT LADEBERRIX 10 kg &L TR
HLlk. YAFARKSBERMSBETEDIN
B CHBETTS . ¥1E 6o ONXL—}
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$) 90 ke ICEWTHREBTERIEESE 640 0./ 8
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VATLDBREETEELESELTICMR S
i, YATFLOBEMEE T LA«
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ETRERAEL*B\FIDE DI/ —FBUEE
HLEEELEW.

XA FARGE S-INBay v MIZEY
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Aircraft Measurements of Total Reactive Nitrogen and Nitric oxide in

the Troposphere over the Western Pacific Ocean
S. Kawakami, Y. Kondo, M. Koike, Y. Iwasaka (Solar Terrestrial Environment Lab., Nagoya University)

Nitric oxide(NO) and total reactive nitrogen(NOy) in the troposphere were measured over the Western
Pacific Ocean from NASA DC-8 aircraft in September and October, 1991. Preliminary results sometimes show
the enhancement of the volume mixing ratio of NOy and NO, suggesting that we encountcred polluted air from

Japan and Asian conltinent.

KFEFEIZ, RBOABESHOLEF L L
(. BRAKEBOKFILFEBEL AL 121
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Fig. 1 NO and NOy volume mixing ratio
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Measurements of stratospheric NO, and Ozone
by visible spectrometer at Moshiri Observatory (44°N, 142°E)

M. Koike !, Y. Kondo !, W.A. Matthews 2, P.V. Johnston ?, Y. Iwasaka !
! Solar Terrestrial Environment Laboratory, Nagoya University, Toyokawa, 442 Japan
? DSIR, Physical Sciences Lauder, Central Otago 9182, New Zealand

We started lground based measurements of stratos

(44°N, 142°

. i X pheric NO; and ozone at Moshiri Observatory
) since April 1991. Moshiri was found to be relatively free from the tropospheric

pollution and it suited for stratospheric NO, observations. NO, data between May and December
1991 shows a clear seasonal variation with a maximum around June. We plan to continue the

measurements on a long term basis.

1. IR0 HN

BARKE (199 1) SA»rsILEHD
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Conparison of stratospheric ozone data between EX0S-C and SAGETD

Kobayashi,N, and Ogawa.T. (Univ. of Tokyo)

Vertical profiles of stratospheric ozone have been observed by several
satellites.We have conpared the profiles observed by EX0S-C with those
of SAGETD .Agreement within 10% is found in the pressure range of 1-10
nb.However,significant systematic differences are found in other pres-
sure ranges.

RBEBE+ /vy i, BTELRBRET ERoOBR., WE 1-100b o B K H#H
HhHh, #hiy, rou—-— i +voro BT, HFERI0%(r.n.5.) DFEHEHAT
HEEIMEBCHME T A LERXREDL BT s eHMERINL. T I,
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OBSERVATION OF STRATOSPHERIC OZONE DISTRIBUTION BY ROCKET-OZONESONDE(3)

Takashi WATANABE ', Ichrou Naito ' and Toshihiro 0GAWA 2

1:Tsukuba College of Technology

2:Department of Earth and Planetary Physics, University of Tokyo

Altitude distributions of the stratospheric ozone density have been ob-tained using
rocket-ozonesonde using four-color UV filter radiometer aboard a meteorological rocket MT

-135 at Uchinoura(31N, 131E).

The winter profiless exhibit wavy structure especially
below 35km, and considerable day-to-day variations.
snoother and stabler profiles between 27 and 50km than the winter profiles.

The three summer data maintain much
Revised

version of data analysis including temperature effect on the cross section is prepared.
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DEVELOPEMENT AND CALIBRATIDN OF THE INSTRUMENT FOR in situ OBSERVATION OF
THE THEROSPHERIC OXYGEN ATOM CONCENTRATION

Kita, K. !, N. Iwagami', S. Inomata!, T. Ogawa'!, K. Oyama<, W.I. Morrow?
(! Faculty of Science, Univ. of Tokyo ; 2 I.S.A.S. ; ? Resonance Ltd.)

An instrument for direct measurement of the atomic oxygen concentration and the wind
speed in the lower thermosphere, called WINDO, is being developed. In this instrument, a
discharge lamp emitting oxygen atom 130.2-.5-.6nm triplet lines is installed and atomic
oxygen density is measured by using the resonance scattering/fluorescence of the lines
Several consideration is made in order to avoid the influence of atmospheric disturbance
due to rocket supersonic flights. The absolute calibration of this instrument has been
made independently in Canada and Japan. Two calibration results are consistent with each
other.

BERFIIMBEICBI3EERSTHY, CORROHBILBEBRBICBWTH Y OREZ G %
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FRITOBELZFHREICLDIEANOEBP Ky 75— 7 FOBBEMOMS S LBRBLLLS
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Ground-based IR absorption measurement of atmospheric CO

Yonesura S. and Iwagasi N. ( Univ. of Tokyo)

We have observed the CO column abundance at the University of
Tokyo since 1991 by measuring R3-line at 2158.30cm'| We compare
these data with those of Toukyouto-Kankyouhozenbu which is obtained
by in-situ measurements on the ground. It is clear from the
comparison that the CO column abundance is highly influencedand and
enhanced by the urban atmosphere.
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Intensive Observations of the Ozone Layer under the Existence of Pinatubo Aerosols

‘M. Koide, M. Taguchi., S. Okano, H. Fukunishi
(Upper Atmosphere and Space Research Laboratory, Tohoku University)

H. Nakane, S. Hayashida-Amano, |. Matsui, N. Sugimoto, A. Minato, Y. Sasano
(The National Institute for Environmental Studies)

Intensive observations of the ozone layer were made from December 9 to 14, 1991 at Tsukuba
with the laser heterodyne spectrometer of Tohoku university, the ozone lidar of the National
Institute for Environmental Studies, and ozonesondes to investigate an effect of volcanic

aerosols from Mt. Pinatubo on the ozone layer.

Intensive observations of the same kind will also

be carried out in January 1992. Conformity of the ozone data obtained by the three methods and
the effect of aerosols on the ozone data will be discussed using the collected data from these

tvo intensive observations.
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Figure 1. Vertical profiles of ozonc mixing
ratio obtained on December 14, 1991 al
Tsukuba with the Tohoku laser heterodyne
spectrometer, the NIES ozone lidar and an
ozonesonde.
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Remote Sensing of Atmospheric O, CH; and

N, O at Mt. Haleakala, Hawaii with a Tunable

Diode Laser Heterodyne Spectrometer

°M. Taguchi, S. Okano, H. Fukunishi

Upper Atmosphere and Space Research Laboratory, Tohoku University

We have developed a new laser heterodyne
spectrometer for field observations of vertical
profiles and total column densities of atmo-
spheric trace gases such as ozone, methane, ni-
trous oxide, nitric acid and water vapor. This
instrument covers a wide wavenumber region,
since two local oscillator lasers are installed in
a liquid nitrogen Dewar vessel and the oper-
ating temperature of the lasers can be con-
trolled in the range from 65 to 90J. The
instrumental bandwidth is 0.0013 cm™~!, and
the operating wavenumber regions are ~1100
cm™! for ozone, ~1180 cm™! for nitrous ox-
ide and ~1220 cm~! for methane. The so-
lar beam is automatically tracked by a sun-
follower. A personal computer is used for
wavenumber scan control and data acquisition.

Observations of atmospheric ozone, methane
and nitrous oxide were made with this portable
laser heterodyne spectrometer at the observa-
tory of the University of Hawaii located at the
summit of Mt. Haleakala, Maui, Hawaii from
September 26 to October 17, 1991. This loca-
tion was selected by following reasons. Iirst,
absorption of water vapor in the infrared re-
gion is small due to high altitude (~ 3000 m)
and the probability of fine weather is extremely

Oct. 3. 1991 8h18m -

high due to the same reason. Secondly, it
is possible to monitor background amounts of
trace gases free from local anthropogenic con-
tamination since Hawaii is isolated far from the
continents. Thirdly, the access to the observa-
tory is easy with one hour drive from the foot
of Mt. Haleakala.

The observations were made for 17 days dur-
ing the observation period of three weeks at
Mt. Haleakala, obtaining more than 300 spec-
tra of ozone, methane and nitrous oxide. Qur
observations started just after sunrise and con-
tinued until sunset as long as weather permit-
ted. Figure 1 shows an example of solar ab-
sorption spectrum of atmospheric ozone ob-
served from 0818 to 0826 HST (HST=UT-10
hours) on October 3, 1991. The line center po-
sition of this absorption line is 1103.9476 cm ™!
according to the HITRAN database 1986 edi-
tion. The signal-to-noise ratio of this spec-
trum was 1689, which was attained for the
observation time of only 8 minutes. The ob-
served spectra is now being analized to obtain
vertical profiles and total column densities of
0,,CH; and N,O through inversion calcula-
tion. The daily variations in vertical profiles
of these species will be discussed.

8h26m LT SNR =1689

1.00 T .-

TRANSMITTANCE
(=] [=] [<]
2 a o
o o [~
1 i 1

o

[N

o
L4

0.00 1 .

T T

1 (]

0.00 0.01 0.02

0.03 0.04 0.05

WAVENUMBER DIFFERENCE (cm™)

Figure 1. An example of solar absorption spectrumn of atmospheric ozone observed with
the portable laser heterodyne spectrometer at Mt. Haleakala, Maui, Hawaii

on QOctober 3, 1991.
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A SUCCESIVE OBSERYVATION OF ATHOSPHERIC METIIANE ABOARD THE ICEBREAKER SHIRASE
‘K. ATARASII, I. MURATA, K. KITA, T. OGAWA, S. KOKUBUN
(Dept. Earth and Planetary Phys., Univ. Tokyo)

Recently, a global increase of the atmospheric methane concentration has been re-
ported. However, since only few reliable data on the methane production is available,
it is very difficult to quantitatively explain the increase. In order to obtain the
information on global methane production, it is necessary to accumulate much detailed
and global methane distribution data. Therefore, we have been developing an instrument
which enables us to observe methane concentration with a high time resolution, and we
are trying to observe the detailed distribution of methane. The instrument utilizes the
absorption of He-Ne laser light(A=3.39u4m) by methane molecules.

A test observation of the global distribution of surface methane mixing ratio was made
aboard the icebreaker SHIRASE in Novenber 1990. We observed the methane mixing ratio be-
tween 35°N to 32°S. FIG.1 exhibits the meridional distribution of methane mixing ratio
derived from our cbservation. FIG.2 shows methane mixing ratio data observed on Nov. 21.
We can see some oscillatory and irregular variations in the observed data. It is plau-
sible that such variations are attributed to instumental drift due to ambient tempera-
ture variation and vibration of ship. llowever, a decrease of methane mixing ratio is
found from 5'N to 15°S.(1.9ppmv at 25'N-5'N, 1.7ppav at 15'S-25'8S).

We are now making an ieproved version of the instrument. We intend to make it coapact
and solid and to control the temperature of He-Ne laser. We will report the result of
the observation by using the new instrument in the Meeting.
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Developnent of Dynamic Spetcrograph Systen
for Studies of Solar and Jovian Decametric Emissions
in Wakkanai Radio Observatory
Of.Tokumaru, S. Okamoto, H. Ishibashi, and S. Tsuchiya
(Wakkanai Radio Obs./Conn. Res. Lab.)

The dynanic spectrograph system in the decanmetric wavelength; 286-38HHz, has
been developed in Wakkanai Radio Observatory, Conmunications Research Laboratry
to observe Lhe radio enmissions from the sun and Jupiter. The present paper
describes details of the system and the preliminary results of the observations.
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The studies on the effect of scintillations by simultancous wideband spectral observations
of the Jovian decametric radio bursts at three stations

. Tanaka,ll.Oya,A. Morioka,M. lizima,M.Nakajima (Geophysical Institute, Tohoku Univ.)

Wideband spectra (20-10Ml1lz) of Jovian decametric radio bursts have been observed at three stations of To-
hoku University Jovian decametric radio wave obscrvation stations, Kawatabi(K),Zao(Z) and Yoneyama(Y) with
distances of 75km’s(K-2), 83km’s(Z-Y) and 44km’s{Y-K) to study the cflect of ionospheric electron density fluctu-
ation. The result shows that the dynamic spectra of Jovian decametric radiation consist of the part with similarity
and the part which is completely different from one another suggesting the interference due to the propagation
path diflerence for the radiation from the source with coherent nature. To interpret these results,numerical cal-
culation has been performed on a simple ionospheric condition.
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Correction of ionospheric scintillation effect regarding the determination of source location of Jovian
Decametric Radiation by the dual frequency interferometer

. Murao, H. Oya, and A. Morioka ( Geophysical Institute, Tohoku Univ. )

The source location of Jovian Decametric Radiation has been studied using 75km baseline interferometers.
But, apparent source position fluctulates by the effect of terrestrial ionosphere. In order to correct the iono-
spheric effect, multi-baseline and multi-frequency interferometer observation are planned. In this study, we
make a pre-study to determine the source location using 3D ray tracing program. It becomes clear that inter-
ferometric observation of dual frequency is effective when radio sources are in the direction of high elavation
angle.
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Observation of Polarization of the Decametric Pulsar in our Galactic Center

Y. Fukuzaki, H. Oya, M. lizima, A. Morioka, F. Nagase
Geophysical Institute, Tohoku Univ.

The Decametric Pulsar with the period of 421.60240.004 msec has been observed in a frequency range from
20 to 40 MHz since 1984. In the present investigation, the observations of polarization have been carried
out using the cross Yagi antenna of the Tohoku University Decameter Observatory. The results show clear
images of the same wave forms with that obtained in the previous observations for both helicity of polarized
components; and the polarization fraction is estimated to be 11 %.
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Development of frequency standard using B.S. color sub-carrier for multi-point interferometer of Jovian

decametric radio wave.
K.Furukawa,A.Morioka and H.Oya ( Geophysical Institute, Tohoku Univ. )

For the multi-point interferometer needs frequency standards with high stability are needed at all of the
observation points. A way to supply such frequency standard using the B.S. color sub-carrier has been inves-
tigated. There is a daily phase variation of the B.S. signal observed between two points; about 20 ° /hour at

maximum and about 2° / hour at minimum. This variation can be explained by Kepler motion of the satellite.
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The Venus ionosphere at solar minimum

H. Shinagawa
(Hiraiso Solar Terrestrial Research Center,
Communications Research Laboratory)

The ionosphere of Venus at solar minimum was studied wusing a
one-dimensional MHD model. The calculated electron density profiles were
compared with those obtained by the Pioneer Venus radio occultation
measurement at solar minimum. The result suggests that the solar minimum
Venus ionosphere is totally magnetized by the solar wind, which is analogous
to the solar maximum ionosphere during the high solar wind dynamic
pressure.

1. BUHK 9004 Low soler cemny, 1984 *
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d 40
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KBTS Woo, R., and A. J. Kliore, Magnetization of the
. ionospheres of Venus and Mars: Results from

radio occultation measurements, J. Geophys.
Res., 96,11073,1991.



R (2)

MEE

MAGNETOSPHERIC STRUCTURE

H41-01~08

WG GEAD)
RIRIE  (8H)

H42-01~09

AR (BCeRHED)
ANERERE (S ET)

H42-10~16

KPRt (% ASTERT)
SEEPFLEL (W)

Il i R XU B



H41-01

o— R DOWEIBL D ELIN EBESUBE SR TE D B

—Dayside

ra &, EE

Reconnection

2. KIFMNY (BXS TEH)

[dea —~DEEFR] -

Turbulence in Sheath Magnetic Field and Magnetopause Structure
-- A Question on Yalidity of the Dayside Reconnection Idea --

Turbulence characteristics of the sheath magnetic field impose a doubt on validity of

the dayside reconnection idea especially the orderly reconnection line.

Interaction bet-

veen the sheath magnetic field and the magnetospheric magnetic field appears to be under
stood in terms of a diffusion process probably due to smali scaie sheath plasmoids.
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Hz#v7Y vy 7oRBRARECEIVT,
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OUIBIME. L (BoundaryiTPiTidtmI &) .
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H41-02 Is the Earth's Magnetotail Balloon Unstable ?

Akira Miura (Dept. of Earth and Planetary Physics, Univ. of Tokyo)

It has recently been suggested by a numerical eigenmode analysis [Miura et al., 1989] that the
earth’s magnetotail is balloon unstable. In their analysis based on a model of the 2-D gcomagnetic tail
they have shown that the fundamental mode, which has the maximum displacement of the field line at
the equator, becomes unstable to the ballooning instability in the geomagnetic tail. Roux et al. [1991]
have also suggested the possibility of the ballooning instability in the plasma sheet based on
observations. Lee and Wolf [1991] pointed out, however, that in Miura et al.'s eigenmode equation a
stabilizing term by the slow mode compression is not included and therefore their conclusion that the
fundamental mode, which invoives a slow mode compression, is balloon unstable is not conclusive.

In order 1o reexamine this stability problem an eigenmode equation including slow mode
compression is derived based on the MHD energy principle. This equation shows that the symmetric
mode, in which the field line displacement is peaked at the equator, has two stabilizing terms due to
the field line tension and the compressibility. Therefore, as Lee and Wolf pointed out, Miura et al.'s
analysis [1989] showing that the fundamental mode is unstable to the ballooning instability does not
seem (o be conclusive. Interestingly enough, however, the derived eigenmode equation shows that
for the antisymmetric mode. which has the antisymmetric displacement of the field line with respect to
the equator, the stabilizing term by the compressibility vanishes. Therefore, the antisymmetric mode
seems to0 be more unstable than the symmetric mode. In order to persue this possibility further a
numerical eigenmode analysis for the antisymmetric mode is performed. This analysis shows that the
antisymmeltric second mode becomes indeed unstable to the ballooning instability, if the plasma p at
the equatorial plane of the geomagnetic tail exceeds a critical plasma . Such an antisymmetric mode
may represent a fluttering ol the geomagnetic tail. The detail of the unstable eigenmode distribution
and the dependence of the critical B value of the instability on the position of the boundary of the
ionospheric side are discussed in detail.
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H41-03 Prediction of the magnetopause distance by using the magnelic

field data acquired in the dayside magnetosphere

“Hideaki Kawano and Susumu Kokubun

Department of Earth and Planetary Physics, University of Tokyo

When we study the magnetopause processes by using the spacecraft data, it is important to know
the distance from the spacecraft to the magnetopause: if we can remotely sense the magnetopause
from inside the magnetosphere, we can sort the spacecraft data by the distance from the magnetopause
to the spacecraft, and thus we can study the magnetopause process more precisely than before.

Williams [JGR, pl101, 1979]. Friiz and Fahnenstiel [JGR, p2125, 1982] and Daly |[GRL. p1329.
1982] discussed the method of remote sensing of the magnetopause by using the energetic particles
data. On the other hand in this report, we present a method to predict the magnetopause distance
by using the magnetic field data only. Our method is based on a model of the magnetospheric
magnetic field presented by Choe and Beard [PSS, p595, 1974; PSS, p887, 1975]. In their model, the
shape of the magnetopause and the magnetospheric magnetic field are self-consistently determined
assuming a pressure-balance between the solar wind dynamic pressure and the magnetic pressure
of the magnetosphere. Thus in their model the magnetospheric magnetic field contains information
on the compression of the magnetopause by the solar wind, and thus contains information on the
magnetopause distance.

We have utilized the model presented by Choe and Beard and prepared a routine to predict the
magnetopause distance from the magnetic field in the magnetosphere. We have applied the routine to
simultaneously acquired magnetic field data of AMPTE/CCE, GOES 5 and 6. The apogee and perigee
of CCE is 8.8 and 1.2Rg. GOES 5 and 6 are the geostationary satellites. As a result we have found
that the three values of the magnetopause distances predicted from data of the three satellites agree
within 1Rg, even when the satellites are separated by ~6 hours in LT and ~ 3R in radial distance. We
have also applied our routine to data of ISEE 1., in order to testify whether the predicted magnetopause
distance agrees with the actual distance obscrved at the time of magnetopause crossing by ISEE. As
a result we have found that the two values agree well when the IMF is northward. On the other hand
when the IMF is southward, our routine tends to predict the distance larger than the actual distance.

This suggests the dayside flux erosion under the condition of southward IMF.



_ Auroral Break-Up and Magnetic Substorm
H41-04 Signatures at Synchronous Orbit

T.Nagai (Meteorological Research Institute,
Tsukuba, Ibaraki 305)

E. Kaneda (Department of Earth and Planetary Physics,
University of Tokyo, Tokyo 113)

The auroral imager on the Japanese spacecraft Akebono
provides global images of auroral activity at rates of four per 64
seconds (four consecutive pictures with 8-second interval and 40-
second dead time). These images clearly demonstrate two stages for
auroral break-up; i.e., initial brightening stage (brightening in the
longitudinally and latitudinally limited region) and the flaring-up
stage (further brightening with east-west and north-south motion).
At synchronous orbit, variations in the D (east-west) component
magnetic field are detected a few tens of seconds prior to an onset of
the initial brightening stage, suggesting that field-aligned currents
grow first in the magnetosphere. A dipolarization onset in the
magnetic field almost coincides with the onset of the initial
brightening stage, although magnetic field changes are gradual in this
stage. Rapid variations with high-frequency fluctuations in the
magnetic field takes place in the flaring-up stage. These magnetic
signatures are seen only in the initial brightening sector. Magnetic
field variations apart from this sector are associated with eastward or

westward expansion of auroral activity.{¥%-"— -2 A
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PROJECTION OF POLAR CAP ELECTRIC
FIELD TO THE MAGNETOSPHERE

K.Tsuruda, T.Mukai, and H.Hayakawa(ISAS)

Convection electric fieild observed by AKEBONO is projected to the ma .
gnetosphere using the Tsyganenko 1987 model. The critical point for this
study is how to fit the coordinate of the model to the observation. We
assumed that the poleward boundary of the trapped electrons as the polar
cap boundary and scaled observation to fit the model boundary. The
results suggest that the anti-sunward flow in the dayside polar cap is
linked to the boundary flow in the flank and lobe of the magnetosphere.
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Precipitation of solar-wind-like monoenergetic ions in the polar cap

A. Nishida and T. Mukai (ISAS), N. Kaya (Kobe Univ.)

While precipitation of solar-wind ions is generally considered to occur only in
the cusp region, Akebono found several cases of the precipitation of solar-wind
-like ions in a wide region poleward of the cusp in the intervals of the north
IHF. These ion have a sharp spectrum peaked at a few keV and consist of protons.
We discuss possible entry mechanisms of these ions.
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Relation between IMF and Thermal Ton in Magnetosphere from Solar Wind

® $.Watanabe,E.Sagawa,l.lwamoto { CRI, )
B.A.Whalen, A.W.Yau { NRCC HIA )}
H.Hayakawa {( ISAS )

Thermal He++ can be used as a Lracer of ions from solar wind through the polar cusp. The
distribution of the high occurrence probability of large ion flux depend upon the location
and figure of cusgp region. llowever under posilive IMF-By conditions, the He++ ion
Lypically appear in the morning sector. This appears Lo be related to the convection
pattern ,because the antisunward [low in Lhe dayside is towards Lhe morning seclor.
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Electric Field Fluctuations and Charged Particle Precipitations in the Cusp

A. Matsuoka, K. Tsuruda, H. Hayakawa, T. Mukai and A. Nishida (ISAS)
Hl. Fukunishi (Tohoku Univ.)

In the cusp the electric field fluctuations considered to be Alfven waves are often observed
at the altitude of several thousands km. The correlation coefflcients between the power
spectral denslty (PSD) at 1 Wz and the preclpitating particle flux vary from case to case. When
the latitude of the cusp is low and the IHF is expected to be southward the coefficlent is high.
This might suggest that the waves are generated at the injection of particles to the
magnetosphere when the reconnection occurs. On the other hand, when the latitude of the cusp is
high and the IMNF is expected to be northward, the coefficient ls low and the PSD are smaller for

the same flux of the particle than when the INF is southward. In these cases the diffusion is
considered to be dominant as a particle injection mechanism and the Intensity of the electric

fluctuation Is possibiy not so intense as compared to when reconnection occurs.
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J-o (Matsuoka et al., GRL, 1991)
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H42-01 The Altitude, Latitude and Local Time Distribution
) of the Polar Wind by AKEBONO/SMS Observation

°T. ABE’, B.A. WHALEN", AW. YAU', and S. WATANABE™

"Herzberg Institute of Astrophysics, National Research Council of Canada
“*Hokkaido Institute of Information Technology

The classical polar wind is an upward flow of light thermal-energy ions from the
high latitude ionosphere, resulting from the hydrodynamic expansion of plasma at typical
ionospheric temperatures. In early theoretical models, the polar wind is driven by
ambipolar electric fields and is dominated by light (H*) ions. Also, they predicted that the
velocity is subsonic at low altitudes (< 2000 km) but supersonic at high altitudes.

Thermal ion observations from the Suprathermal Ion Mass Spectrometer (SMS)
onboard the AKEBONO satellite were used to determine the H*, He*, O* drift velocities
parallel to the magnetic field lines as a function of altitude, invariant latitude and magnetic
local time at high latitudes (> 80°). The observed altitude profiles of the polar wind
velocities exhibit structure inconsistent with that predicted by classical theory.

The result of our study is summarized as follows:

1. The observed parallel velocities shown in Figure 1 for all three ion species increased
with altitude, particularly at high altitudes (= 5000 km) on the day-side. Heavy ion
velocities were typically lower than H* velocity.

2. Measurable parallel ion velocities (> 2 km/s) were observed above 2000 km for H*, and
about 5000 and 6000 km respectively ., e o
for He* and O*. AT 83753 { g A

MLT O0-—-24 1
3. Significant differences were observed  ocoo{*® ©0-10

between the averaged day-side and " : i qé’ ,
night-side altitude profiles, particularly =~ 8°9°7 +°~ ' !
above 5000 km. For example, the H*
velocity at 7000 km altitude was 12
km/s in the day-side and 4 km/s in the
night-side. Also, the night-side
profiles exhibit smaller velocity £
gradients, which are believed to be g
related to the ion density depletions %
and the low ion temperatures observed | j
at mid-altitudes (5000 ~ 8000 km) in .! i
the night-side. 2000 | %

4. In general, the polar wind velocities are Z } i

RN
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[22]
(o}
Q
(o]
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v
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o
o

higher on the day-side than the night-  'cco
side. This feature, which may be !
related to the solar terminator, is ot e o T
independent of altitude and local time. PARALLEL VELOCITY (xm/=)

Fig.1 Altitude profiles of the polar wind

velocity averaged over the polar cap.
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Akebono Observations of Field-Aligned Currents in the Dayside Cusp Region

°H.Fukunishi' and T. Mukai®
! Upper Atmosphere and Space Research Laboratory, Tohoku University
“ Institute of Space and Astronautical Science

Spatial structures of field-aligned currents in the northern-hemisphere dayside cusp region
has been studied using the Akebono magnetic field and particle data obtaind from 53 passes in
January and February 1990. It has been found that the flow directions of field-aligned
currents located poleward of the cusp region are upward for IMF By > 0 and downward for
IMF By ¢ 0 regardless of magnetic local time. In the cusp region the current system is
characterized by the existence of a number of small-scale currents, although the average flow
directions of field-aligned currents are downward for IMF By > 0 and upward for IMF By < 0.
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IMF Control of the Electron Precipitation in the Polar Cap

Oobara,T., T.Mukai, A.Nishida, T.Nakagawa ( ISAS )
and R.Lepping ( NASA/GSFC )

Obara et.al.(1992) have investigated the temperature of
precipitating electrons into the entire polar cap region during
magnetically very quite periods. It was found that the tempera-
ture of electrons precipitating into the polar cap region takes
rather low value ( about 30 eV ), compared with that in the
auroral oval region ( about 200 eV ). They have concluded that
the polar cap electrons originate in the magnetosheath. Though
it was mentioned that the entire polar cap region is filled with
lots of electron spikes during magnetically very quiet periods, a
fully statistical, or quantitative, study has not been given yet.

We have made a statistical study on the IMF control of the
electron precipitation into the polar cap region by using the
EXOS-D ( Akebono ) and IMP-J observation data ranging from Oct.,
1989 to June, 1990. Total number of data sets, say Akebono
crossing of the polar cap region, came to 345. Bottom panel of
the Figure indicates the Bz dependence of the electron precipita-
tion into the polar cap region. Hatched portions correspond to
the cases when the polar cap was filled with the spike-like
electron precipitations as well as trans polar arcs, while white
portions indicate the cases when no electron precipitation or
only the so-called polar rain was seen. Top panel in the Figure
shows percentage occurrence for both cases. From the results of
this study, it can be concluded that the electron precipitation
is strongly controlled by Bz. We can also see a transient
portion ranging from -5nT to 5nT.

100

*lo

o] “Ii!lll

N N= 345
i (89.10-906)

electron
precipitation

I:l no electron

O I 716-9-8-7-6-5-4-3-

Reference: Obara,T.et.al.; ldentification of the polay cap
boundary, Proc. of Nipr Symp. on Uppey Atmospheric
Physics in the nightside sector, 1992 ( in press ).
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Characteristics of auroral electron precipitations

around the polar cap boundary on the night side

T. Mukai (ISAS), Y. Saito (Kyoto Univ./ISAS), H. Hayakawa(ISAS),
S. Machida (ISAS), and N. Kaya (Kobe Univ.)

Characteristics of electron precipitations around the polar cap boundary in the night side auroral
zone are examined in detail based on the EXOS-D LEP observations. It is noteworthy that the

transition between the polar rain and PSBL at times shows a strange gap with energy dispersion,
and sometimes both electrons are observed simultaneously along the same field line. We interprete

this as a signature of the polar rain entry into the plasma sheet.Energy dispersion is probablly
caused by the velocity filter effect due to ExB convection, though additional effects due to the

distant neutral line formation might exist on the dispersion in PSBL electrons.
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Distribution Function of the Velocity-Dispersed Ion Beams in the Nightside Auroral
Zone

Yoshifumi Saito (

*/**), Toshifumi Mukai (**),l{ajime Hayakawa (**)

(*) Faculty of Science, K(yoto University
(**) Institute of Space and Astronautical Science

Energetic ion beams are frequently observed near the poleward edge of the night side auroral

zone. The beam energy decreases as Lhe satellite flys from higer to lower latitude, showing velocity

dispersion.

In order to know the distribulion function of these ion beams at the source region,

we calculated the distribution function by eliminating the dispersion. The calculated distribution
functions can not be necessarily fitted by shilted Maxwellian, though about one thirds of them can
be fitted by shifted Maxwellian. The deceleration of the ions by the parallel electric field over the
satellite may cause some error in calculating the source distribution function.
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Observations of Magnetosphere by Sakigake Spacecraft

“H. Oyafl) A. Moriokaﬁl) M. lizimafl)T. Saito!l)
K. Yumotoﬁz)T. Nakagawaﬁa) K. Oyama(s)
(1) Geophys. Inst. Tohoku Univ.:; (2) STE Lab., Nagoya Univ.; (3) 1SAS

From January 7 to 9. the Sakigake spacecraft had been passed through the magneto-
sphere entering at the magnetopause with distance of 52 Re ( Re: the earth radius ) in
the dawnside, making closest approach to the earth with distance of 12 Re at January 8,
23:08 (JST), and passing the bow shock at January 9, 05:25 JST. The onboard instru-
nents of PWP, [MF and SOW had made complete observation acrossing i) Magnetotail lobe,
ii) Boundary plasma sheet, iii) Central plasma sheet, iv) Magnetosheath and v) Bow shock.
in one passage of the Sakigake spacecraft. The detailed correlative data for the
studies on the substorm mechanism have also been obtained by combining observed AKR with
the insitu magnetic field data. The present Sakigake data are also important for
studies on the origin of the boundary plasma sheet region that may contain clue to
understand the formation of the magnetotail.
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Various magnetic variations in the earth’s magnetosppere as observed with Sakigake

T. Takauasur!’ 1. sarro!’, k. vumoro?!, H. oyal!, T. NaKaGawA®) and K. Oyamad’
1) Geophysical Institute, Tohoku Univ.
2) Solar Terrestrial Environment Laboratory, Nagoya University
3) Inst. od Space and Astronautical Science

After the launch in 1985, the comet Halley spacecraft "Sakigake" returned and swangby
the Earth on 8th January, 1992. Many interesting magnetic variations were observed in the
magnetosphere with the ring-core magnetometer; Multiple crossings of the magnetopause,
plasmoid-associated magnetic variations, (multiple) crossings of the neutral sheet, Ps 6

type pulsations, and others.

Signification of the observation are discussed in the frame

of physies of the earthe’s magnetosphere and comaparative magnetospheres.
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Earth's Magnetosphere Observed by the SAKIGAKE Magnetometer
T. Nakagawa'T. Saito’K. Yumoto®H. Oya?A. Morioka?M. lizima?K. Oyama!
! ISAS, ? Tohoku Univ., 3 STE lab., Nagoya Univ.

The Japanese interplanetary spacecraft SAKIGAKE successfully encountered
the Earth’s magnetosphere on January 8, 1992. The ring-gore magnetometer on-
board SAKIGAKE obtained the magnetic field data in the magnetosheath, the
magnetopause, and the lobe successively. SAKIGAKE detecled possible plas-

moids and an U-shaped sheath field.
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CORRELATION STUDY ON SUBSTORM-ASSOCIATED MAGNETIC VARIATIONS OBSERVED AT
SAXKIGAKE IN THE MAGNETOTAIL AND MULTIPLE STATIONS ON THE GROUND

°K. Yumotol. T. Saitoz. T. Nakagawaa. H. Oyaz. A. Moriokaz. M. Iijimaz.

K. Oyamas. and SAKIGAKE Team 1)Nagoya Univ., 2)Tohoku Univ., 3)ISAS

Sakigake, the first Japanese artificial planet, which was launched on 8
January 1985, passed through the Earth's magnetosphere on 8 January 1992.
The ring-coremagnetometer carried by Sakigake has succesfully detected
substorm-associated magnetic vaiations in the magnetotail region. In this
paper, we will investigate the correlation between the substorm-associated
variations at Sakigake and magnetic variations observed at the 210-250°
magnetic meridian network stations.
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H42-10 A Velocity-Shear Instability in the Magnetotail Plasma Sheet

% T, Terasawa
Dept. Geophysics, Kyoto University, Kyoto
Department of Electrical aud Computer Engineering (ECE)
University ol California, San Diego

N. Omidi
ECE and the California Space Institute
University of California, San Diego

H. Karimabadi and K. B. Quest
ECE, University of California, San Diego

M. Fujimoto
ISAS, Sagamihara

In a linear stability analysis and a 2D hybrid simulation, we have found a new elec-
tromagnetic instability for a 1D plasma sheet equilibrium configuration, in which the sheet
current is mainly carried by ions drifting in the dawn to dusk direction. This instability has
some similarity with the one-fluid MHD Kelvin-Helmholtz instability (KHI) in that the veloc-
ity shear is needed for the system to become unstable. In the plasma sheet conliguration, the
needed velocity shear exists between the drifting ions in the plasma sheet and the stationary
ions in the lobe region. However, this new instability differs from the usual KHI in that
(1) the perturbations associated with this new instability propagate in the dawn-dusk direc-
tion, while those of the plasma sheet KHI considered so far have a wavevector in the sun-earth
direction,
(2) the plasma sheet thickness () should be small enough such that A/);510, where J; is
the ion inertia length, and
(3) the meandering ion motion around the neutral sheet supplies the energy to this instability,
while the field-aligned and/or E x B motion of ions is the energy source for the usual MIID
KHI.

Wavy motions of the neutral sheet propagating in the dawn-dusk direction observed

by Nakagawa and Nishida (GRL, 1989) are explicable as one of the consequences of this
instability.



H42-11 Enhanced Ion Mixing
due to Collisionless K-H Instability

M. Fujimoto

Institute of Space and Astronautical Science
T. Terasawa

Department of Geophysics, Kyoto University

A hybrid code simulation (ion particles and mass-
less charge neutralizing electron fluid) of the Kelvin-
Helmholtz (K-H) instability is conducted for the trans-
verse case. Starting from a nearly equilibrium shear
layer with its half thickness 4 times the thermal ion
Larmor radius, a vortical flow pattern is seen to grow
with the growth rate and the wave length predicted
from the MHD linear analysis. As the vortex grows
in size, ions initially located away from the shear layer
are eventually involved in the vortical motion, and are
rolled-up by the vortical motion. At the nonlinear satu-
ration phase, this rolled-up pattern is seen to collapse,
and ions initially on the different sides of the shear
layer are mixed with each other. The width of this
mixing layer is about 5 times the initial shear layer
thickness, which corresponds to 4000km at the mag-
netopause. We propose the ion mixing along with the
growth of the K-H instability as a possible mechanism
for the boundary layer formation.



H42-12
2R TTEENA T Yy FO—F v 3ialb—v3iZLd
4 F o DEFERT 47 I ARREK (2)

°HME e WA R K ®iE
FEMAFEMEEETR - v 5 —

EVOLUTION OF ION TEARING INSTABILITY (2):
2D EM HYBRID CODE SIMULATION

Takeshi MURATA Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We study the evolution of the ion tearing instability using a two-dimensional electromagnetic hybrid code.
Most of computational studies of the ion tearing instability have been performed by magnetostatic hybrid
codes, in which the effects of clectrons are neglected. However it has been theoretically discussed that the
effects of electrons to the tearing instability is not negligible.

We discuss stabilization effects of electrons to the explosive growth of the ion tearing instability. The
inductive electric field caused by the perturbation of the Bz componets grows the tearing instability. Si-
multaneously electrons are accelerated by the inductive electric field. We find that this electron current
suppresses the growth of the tearing instability.
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[1] T.Terasawa, J.Geophys.Res., p.9007, 1981,

[2] P.L.Pritchett et al., J.Geophys.Res., p.11523, 1991,

|3] B.Lembege and R.Pellat, Phys.Fluids, p.1995, 1982. =

[4] M.M.Kuznetsova and L.M.Zelenyi, G.R.L., 1991, Fig.4 Electron profile (y-direction)

Fig.1 Magnetic field lines
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Magnetic Reconnection in a Thin Plasma Sheet
M. Hoshino (Institute of Physical and Chemical Research, RIKEN)

We study the effects of the ion inertia and the finite Larmor radius on time evolution of
magnetic reconnection in a plasma sheet with an anomalous resistivity caused by the
Lower-Hybrid-Drift (LHD) wave turbulence. It is suggested that the reconnection mode
for a plasma sheet with an evolutional resistivity based on LHD type turbulence may be
relevant to the prevalent theoretical concept of MHD magnetic reconnection and the
concept of anomalous resistivity caused by microinstabilities (Hoshino, JGR, 1991). It is
also found that the plasma sheet with the LHD type resistivity evolves into a thin plasma
sheet whose thickness is comparable to or smaller than the ion Larmor radius (Drake et al.,
Phys. Fluids, 1981; Hoshino, JGR, 1991). In such a thin plasma sheet, however, it is
expected that both the ion inertia effect appearing in the generalized Ohm's law and the
finite ion Larmor radius effect play an important role on the time evolution of the
magnetic reconnection (Vasyliunas, Rev. Geophys., 1975; Terasawa, GRL, 1983). We
discuss the theoretical properties of the nonlinear evolution of magnetic reconnection with
the LHD type anomalous resistivity by incorporating the ion inertia effects and the finite
ion Larmor radius effect. We find that the growing time is only slightly affected by the
ion inertia effect (see Figure below). We will also report the effect of the finite Larmor
radius using a hybrid code simulation with particle ions and fluid electrons.
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Time evolution of the vector potential A , of the magnetic reconnection mode for three
cases where the ratio of the ion Larmor radius to the plasma sheet thickness r ;/L = 0, 0.3,
and 0.6.
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An MHD Simulation of the Magnetosphere by Using Parallel Computer (ADENART)
Sadaharu Goto and Tatsuki Ogino (STELAB, Nagoya University)

The supercomputer is generally classified to two category. One is vector machine and the
other is parallel machine. We used a massive parallel computer, ADENART of Matsushita
Computer Company to try paralyzation for the 3-dimensional MHD code and apply it to the
global simulation of the carth’s magnetosphere.
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H42-15 A Global MHD Simulation of the Magnetotail
Reconnection for Southward IMF

Tatsuki Ogino', Raymond J. Walker? and Maha Ashour-Abdalla’

'Solar-Terrestrial Environment Laboratory, Nagoya University
?Institute of Geophysics and Planetary Physics, UCLA, USA

We have used a new high-resolution three-dimensional global magnetohydrodynamic (MHD)
simulation model of the interaction between the solar wind and the earth’s magnetosphere in order to
investigate the onset of reconnection in the magnetotail during intervals with southward interplanetary
magnetic field (IMF). With the code, we solved the MHD and Maxwell’s equations as an initial value
problem by using a modified leap-frog scheme. In the simulation, quasi-steady state configurations
of the earth’s magnetosphere have been obtained at the initial time, when the parameters of the
uniform solar wind were given by the number density of 5/cc, velocity of 300km/s and temperature of
2x10%° K. Characteristic features of the earth’s magnetosphere such as the bow shock, magnetopause,
cusp and plasma sheet are clearly reproduced and also a sunward magnetospheric convection around
the earth are created in the magnetotail near the equator.

After the southward IMF reaches the dayside magnetopause reconnection begins and magnetic
flux convected into the tail lobes. After about 35m reconnection begins within the plasma sheet
near midnight at x = -14Re. Later the x-line extends towards both dawn and dusk sides. The
reconnection occurs just tailward of the region where the tail attaches onto the dipole dominated
inner magnetosphere. The simulation shows that prior to the onset of reconnection the Poynting
flux is concentrated in this region. The time required for the start of reconnection depends on the
component of the magnetic field normal to the equator (Bz). Reconnection occurs only after the Bz
component has been reduced sufficiently for the tearing mode to grow. Later when all the plasma
sheet field lines have reconnected a plasmoid moves down the tail.

Byy = 0nT B, = =3nT ¢ = 35m
ememyy $lu
Be=-3nT Bzo=OnT t=57m heat flux 1y local time and radial distance
Z 20Re

latitude and loagitude

HR,

|

- ~I|sn.
Fig.1. 3-dimensional structure of magnetic Fig.1. Polar cap and equatorial structure
field lines for southward IMF, B, = —5aT. just after the tail reconnection occurred.



H42-16 Global characteristics of ground state of the magnetosphere
o]
M. Watanabe and T. lijima (Univ. of Tokyo)

The interaction of the solar wind with the magnetosphere is highly complex and always
present. We define here the ground state of the magnctosphere as the state when the
interaction between the solar wind and the magnetosphere becomes minimum. The
investigation of the ground state of the magnetosphere, in other words baseline
magnetosphere, gives many informative knowledge about the basic processes of the
magnetosphere. In reality such state that no interaction exists is never be realized since
the solar wind continues to flow toward the earth persistently. Many criteria have been
used to specify the quiet magnetosphere such as AE or Kp indices. It is well known that
the Earth's magnetosphere is controlled by the interplanetary magnetic field (IMF).
When the IMF Bz component is negative the auroral oval (substorm activity) is enhanced
in particle precipitation and field-aligned currents (FACs); whereas the polar cap
precipitation is relatively weak. On the other hand when the IMF Bz component is
positive, the intensity of precipitation within the auroral oval is generally lower than that
during substorms whereas the polar cap activity is enhanced and associates sun-aligned
arcs. Therefore it is considered that the solar wind energy coupling is minimized when
the IMF Bz component is nearly zero. We have picked up extremely quiet period that
corresponds to the minimized energy coupling between the solar wind and the
magnetosphere. We used the following criteria: (1) solar wind speed is less than 350
km/s; (2) the IMF Bz component is nearly zero and tolal force B is less or equal 1o 5 nT;
(3) AE index is less than 30 nT and hourly average AE index is less than 20 nT; (4)
above conditions arc maintained for at least more than 2 hours. During such period we
have determined the global characteristics of precipilation and energy transfer by FACs
using the magnetic ficld and precipitating particle data acquired with the DMSP F6 and
F7 satellite (at an altitude of about 840 km). Principal characteristics determined here
include the following: (1) nightside auroral oval is contracted in a very narrow region. It
is reported that under such conditions mentioned above the nightside Region | and
Region 2 FAC system is diminished and instead small-scale FACs dominate (Rich and
Gussenhoven, 1987). But in our present study at least on the sunlit hemisphere the Region
| and Region 2 pattern is maintained; (2) The dawn and dusk flanks are extended,
exhibiting dayside-cleft-like precipitation. This cleft-like precipitation is connected to the
nightside auroral oval that corresponds to the BPS (boundary plasma sheet) that appcars
during substorms; (3) Near local noon of the sunlit hemisphere the relatively wide
(latitudinally) cusp signature is observed and persistently associates intense FACs (~ 500
nT) .
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Magnetic Observation System with Large Capacity Memory Card

H. Tachihara, T.Uozumi, M.Shinohara and T.Klitamura
Department of Physics, Kyushu University

Recently 5 x 9 cm sized non volatile flush EPROM memory cards with large capaclity became
available in the market. By using this card as data storage, a magnetic observation
system acquires high reliability, less power consumption and zero data reading error,
although traditional system with magnetic tape media can easily meet to a mechanical
trouble, comsumes consliderable power and yields often reading errors. Our final goal is
to develop an unmanned magnetic observation system with this card.
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Magnetic field variations at central polar cap — STEP high-arctic campaign
K.Hayashi, S.Kokubun(Univ. Tokyo), K.Shiokawa(Nagoya Univ.), GADC observation group(Takushoku Univ.,Tohkai
Univ.,Japan; U.B.C., U.Sask.,U.Vic, Canada; U.Oslo, U.Tromso, Norway)

About 10 of GADC fluxgate magnetometers have been continuously working in the polar region of Canada
and Norway since last summer. Characteristics of magnetic field variations from a few Hz to 107" Hz is
examined statistically for a particular site, Eureka, located at the central polar cap (~89° corrected

geomagnetic coordinalte),
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are not known.

BASED ON THE SATELLITE AND GROUND OBSERYATIONS
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CHARACTERISTICS OF COMPRESSIONAL Pc3-5 WAVES

H. Matsuoka'. K. Yumoto'. and K. Takahashi?®

'STE Lab.. Nagoya Univ. ?Johns Hopkins Univ./Appli. Phys. Lab.

Generation and propagation mechanisms of ULF waves in the magnetosphere
In this paper, the propagation characteristics of Pc3-5 waves

are studied in detail by using both of the satellite and ground station. We
found that amplitudes of compressional Pc3-4 waves In the magnetosphere are
much larger than those of Pc3-4 pulsations on the ground, though when local

time differences between the satellite and ground station are small.

Also, we

got some examples that wave forms of Pc5 pulsations on the ground are very
similar to those in the magnetosphere.
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J11-04 Near cusp to plasmapause latitude Pc3 pulsation
*Kiichirou Hayashi, Kanji Hayashi

Department of Earth and Planetary Physics, University of Tokyo
GADC GROUP

The Pc3 pulsation is mainly considered to be generated by the upstream wave and the
shear flow instability , such as IK-H instability. And some solar wind parameter including
IMF paraneter are associated with the activity and character of the Pc3 pulsation, as
cone angle ,total Bt,solar wind velocity and so on. For small cone angle ,the upstream
wave is likely to be convected to the subsolar magnetopause where they can be amplified
and transmitted to the magnetoshpere. And small part of these waves can reach the
ground as Pc3-4 pulsation through the field line resonance . So a cone angle of ncarly
90°would produce the least favorable condition for the transfer of the upstream waves
to the subsolar maguetopause. Thercfore I investigate these least favorable conditions
such as cone angle 8zb > G60°,to clarify the source mechanism of Pc3 pulsation and the
relationship between IMF direction and the high latitude Pc3 wave. At first the IMF
direction are divided into two cases described as follows,

IMF Bx*By < 0 =====> usual spiral direction ( case 1)
IMF Bx#By > 0 =====> orthogonal usual spiral direction ( case 2 )

And then the response and the wave character according to these two cases are inves-
tigated in large cone angle.

I use the both fluxgate and induction magnetic field data,from Global Aurora Dynam-
ics Campaign 1990( GADC 1990 ) and Canadian magnatometer network ( CANOPUS
1990 ) The range of magnetic longitude and latitude covered from 270°to 21°( east-west )
and 58°to78° ( north-south ). Three stations are located in hight latitude near cusp/cleft
regions( CBB,RIT,CTL ). More over 7 stations are in the same longitude(330°,RIT-EKP-
CHR-BCK-GIL-ISL -PNW CHR line ).

In this study the occurrence probability of the Pc3 pulsation differed with IMF direc-
tion in large cone angle. The cone angle dependence of the character of Pc3 wave in high
latitude are almost same as those in low latitude . The important thing is that the wave
of Pc3 frequency are under the influence the IMF direction in same large cone angle.



J11-05 Phase relationship between ionospheric electric field and the
- energetic electron precipitation at the time of Pc-5 pulsation

H. Yamagishi(NIPR) O. Saka(Kyusyu Univ.) E. Nielsen and M. Kosch(MPAE)

Pc-5 magnetic pulsations in thc morning to noon hours arc often associated with encrgetic
clectron precipitation modulated with the same pulsation period, and they arc observed by the
riomcters as Cosmic Noisec Absorption (CNA) pulsations (Olson,1980; Poulter and Niclsen,1982;
Sato ct al.,, 1985). In this paper, two dimcnsional featurc of the pulsation clectric ficld and the
precipitation is compared, and their phasc rclationship is analyzed.

STARE radar obscrvation of the Pc-5 pulsation revcaled that a longitudinally clongated
region of poleward(cquatorward) clectric ficld drifts toward high latitudes in half a pulsation
period, and it is followed by another region of the opposite clectric field dircction in the next
half of the period as illustrated in the top pancl of Fig.l. The imaging riomcter obscrvation of
Pc-5 CNA pulsations in Iccland showed similar drift fcature, i.c. an clongated region of
cnhanced CNA drifts toward high latitudes repetitively synchronized with the magnetic
pulsation as illustrated in thc middle pancl of the figure.

Similarity in the timc-spatial fcaturc of these two phenomcna strongly suggesis an
cxistance of a ccrtain phasc relationship between the cnhancement of the precipitation and
the pulsation clectric ficld. Although thesc two phcnomena were obscrved at different location
at diffcrent time, we can infer their phase rclationship by introducing ground magnetic
pulsation data as a common reference. It is found from thc comparison among these three
obscrvational data, that thc maximum of thc ground H componcnt corresponds to the overhecad
passing of thc rcgion of cnhanced precipitation, and this also corrcsponds to the passing of the
rcgion of poleward pulsation clectric ficld. That is, thc cnhancements of the precipitation take
place in the rcgions of northward pulsation clectric ficld. This phasc rclationship is also
confirmed by the simultancous obscrvation of Pc-5 ecvents by the STARE and the multi-narrow
bcam riomecter at Ramfjord obscrved in January and Fcbruary in 1989.

After somc considcration on the mapping betwcen the ionospheric and magnctospheric
pulsation clectric ficld and thc ExB drift of the plasma driven by this pulsation clectric ficld,
thc pulsation phase of the maximum precipitation corrcsponds to the maximum tailward
displacement of the longitudinally oscillating ficld linc in thc magnctosphere. If we assume
longitudinal number density gradient of the cnergetic clectrons in the magnetospherc which
arc causcd by thc continuous loss of clectrons in the coursc of sunward drift (Saka ct al.,1991),
the above phasc rclationship implics that strong precipitation takes placc when the oscillating
ficld linc cnters a rcgion of densc cnergetic clectrons.
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J11-06 CHARACTERISTICS OF SC-TRIGGERED CAVITY WAVES
- OBSERVED ALONG 210° MAGNETIC MERIDIAN

Yumoto K.l. Y. Tanakal. K. Shlokawal. A. Isonol. B.J. Fraser2. F.W. Menkz.
K.J.W. Lynna. M. Seto4, S.Tsunomura5
and 210° Mag. Mer. Obs. Group.

1solar-Terrest. Environ. Lab., Nagoya Univ., Toyokawa 442, Japan.
2Phys. Dept., Univ. of Newcastle, N.S.W. 2308, Australia.
3Electr. Res. Lab., DSTO, Salisbury, S.A. 5108, Australia.
4Tohoku Inst. Technol., Sendai 982, Japan.

SKakioka Magnetic Observatory, Niihari, Ibaraki 315-01, Japan.

A major new international scientific program, the Solar Terrestrial
Energy Program (STEP), to commence in 1990 and continue for seven years, will
trace the flow of energy and plasma from the upstream solar wind, through the
magnetosphere and ionosphere to the biosphere. The ionospheric signatures of
magnetospheric energy transfer process can be recorded on the ground using
appropriate magnetometer networks. Topical Group 2.2 (PL:; Prof. S. Kokubun,
Univ. of Tokyo), set up by Working Group No. 2 for the STEP, is concerned with
Coordinated Ground-Based Magnetic Observations for Studies on Response of the
Magnetosphere and Magnetosphere-Ionosphere Coupling (COMOSM). The Solar-
Terrestrial Environment Laboratory, Nagoya University, takes care of the
multi-nationally coordinated magnetic observations along 210° & 250° magnetic
meridians, in cooperation with Tohoku Univ., Tohoku Inst. Technol., Kakioka
Magnetic Obs., and Tokal Univ. in Japan, Univ. of Newcastle, Electr. Res.
Lab., DSTO, CSIRO, and Learmonth Solar Obs. in Australia, U.S. Geolog. Survey,
and Univ. of Alaska in USA, and IFZ, IKIR, YaKFIA and IZMIRAN in CIS.

In order to examine observationally if the recently-proposed MHD cavity
waves can be excited by impulsive disturbances, we investigated 13 events of
ssc and si observed during one year from July 1990 to June 1991. Power
spectrum and phase analyses of Pc 3-4 pulsation data from six stations of the
210° magnetic meridian were carried out to clarify characterlstics of excited
waves just before and just after the sc and sl events. The followings char-
acteristics of cavity waves can be found:

(1) The stimulated cavity waves show a discrete frequency which is exactly the
same at the different latitudes along the 210° magnetic meridian.

(2) The cavity waves have a maximum amplitude around lower and equatorial
latitudes.

(3) Only three cavity waves could be excited in the dayside of 09-15h LT, when
the power density of pulsations at MSR was larger than 6 x 102 (nT2/Hz).

(4) Duration times of the stimulated cavity waves are shorter than 20 min.

(5) The observed cavity waves show phase delays from higher to lower lati-
tudes, sometimes from the equator to higher latitudes.

These analyzed results give a clue to the unresolved response of the
magnetosphere to the solar wind variations, and energy transfer mechanisms in
the ULF range. We will present the analyzed results in detafl.



J11-07 Geomagnetic events on March 24, 1991

c'Araki. S. Pujiteni, 8. Osade (Dept. of Geophys., Kyolo Univ.)

Yumolo, K. Siokawe (STE Lab., Nagoya Univ.)

Yaneds (Kakioka Geomag., Observatory)

Luebr (Inst. of Geophys. and Meleorology, Tech. Univ. of Breunschweig)
K. R. Rao (Indian Institute of Geomagnelisnm)

Oorr (Dept. of Physics, York Univ.)

sem=xmo

By using global geomagnetic data a delgsiled analysis was made for Lhree intervals
during & large geomagnelic storm occured on March 24, 1891. The inlervals are
characterized as follows:

I. 0340 - 0440 UT; a large geomagnelic sudden cormmencement {SC) slarted at 0342 UT. The
H-cooponent al Kakioka{sround noon) shows & large sharp posilive pulse al the very
beginning part of the SC. The amplitude reached 202 nT. The D-component shifted
westward by 10.1 corresponding to the positive pulse of the H-component.

2. 0600 - 0000 UT; pulsations appeared in the mormning side auroral latitudes
predomninantly in the D-component.

3. 1000 - 1400 UT; pulsations appeared sinultaneously in the Scandinavia, [ndia, Japan
and Australia. The period was 8 - 10 min. The amplitude of the H-component was enhance
al the dip equator but the D-componenl did not showed the equalorial enhancement. The
x-component al two stations of Scandinavia and the H- and Z-componenl al Trivendrunm,
India ere shown in the figure below.
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CHARACTERISTICS OF GEOPHYSICAL INDUCTION CURRENTS CAUSED BY GLOBAL GEOMAGRETIC FIELD VARIATIONS

Hiro OSAKI®, Kiyohumi YUMOTO'', Koiti HIDAKA® ., Yoshihito TAKAKA®,
Minoru TANAKA®, Toshihiro NAKAMURA®
Y STE Lab., Nagoya Univ. » Kagoshima Univ. *’Chubu Electric Power Co., INC

Geomagnetic field variations induce currents under the ground and in the ocean. In order to study the
relation between the currents and the field variations, we installed 2-type experiments. The first one-turn
coil was set around Sakurajima volcano (c.f. 90th SGEPSS Fall Meeting Abstract). In the second case, the
neutral point of high-voltage transmission line of Toei transformer station (see Fig.1) was clamped by a
probe of Hioki ammeter. |In this paper, we will shov new observational results. Figure 2 shows one example
of GIC data from Toei on Oct. 29, 1991. From 00hUT to O9hUT, induced current is found to be almost 4 ampere.

We found that the current consists of 2 components. One is induced on a closed circuit of the trans-
mission line and the ground. The other is partial return current induced under the ground by global magnetic

field variations of Dst.
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On the Local Time Dependence of Wave Characteristics of
Pi2 Pulsations at Synchronous Orbit

H. Takeuchi, T. Saito, and T. Takahashi (Tohoku Univ.)

Geomagnetic Pi2 pulsations observed by GOES 5 and GOES 6 from 1st
through 30th of April 1986 are analyzed to examine the wave mode characteris-
tics and the initial deflection. A close association between the transverse
mode Pi2's and the substorm-associated field-aligned currents are suggested
from the results. The local time profile of the wave mode and the initial
deflection is examined by model calculation. In the model, the induced mag-
netic field due to the substorm-associated field-aligned currents are assumed
to be propagated along the field lines to excite hydromagnetic standing oscil-
lations. The calculated results agrees well with the ob-served results.
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Pc5 pulsations features modified by induced currents
around Syowa Station
KATO,K."> AOYAMA,L?> TONEGAWA,Y."” SATO,N.® SAKA,0.>
1)Tokai Univ. 2)NIPR  3)Kyushu Univ.

We have studied the charcteristics of PcS magnetic pulsations possibly modified by
induced currents under the ground, using the data observed at Syowa station and unmaned
stations around Syowa Station. The following features are found; (1)in the H and the Z
component, the amplitude of Pc5 pulsations at Tottsuki(~ 15km far from Syowa) is larger
than that at Syowa. (2)In the H and the Z component, the ration of amplitude between Tottsuki
and Syowa is larger in the higher frequency range. (3)The amplitude of the D component at
both stations is almost the same.
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Figure. The ration of amplitude of Pc5
pulsation between TOTU and SYOW as a
function of frequency.
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Coupled MHD oscillations in the magnetosphere-ionosphere coupled system
S. Fujita (Meteorological College)

We study the coupled MHD oscillations for the magnetosphere-ionosphere coupled system. The
anisotropic ionospheric currents cause the Joule dissipation and the mode conversion of the MHD
waves, Particularly, when the fast mode wave is primarily generated in the magnetosphere, the iono-
spheric Hall current converts it to the Alfvén wave. Kivelson and Southwood (1988) considered the
ionosphere effects qualitatively. But they neglected the mode conversion due to the Hall current
because the electric field perturbation of the fast mode wave is diminished at the ionosphere. We
are studying the effect of the ionosphere on the magnetospheric MHD oscillations as an eigenmode
problem.

We performed calculating global structures of the electric field perturbation. When m = 0, the Hall
current causes the mode coupling between the Alfvén wave and the fast mode wave. Particularly when
Ep = 0, the resonance between the Alfvén wave and the fast mode wave occurs on the field line where
the local Alfvén mode eigenfrequency is the same as that of the fast mode wave. This resonance is
characterized by enhancement of the electric field perturbation of the Alfvén wave and no enhancement
of that of the fast mode wave. The electric perturbation of the Alfvén mode has a maximum at the
ionosphere. The field-aligned structure of the resonant Alfvén wave is not necessarily the same as that
of the fast mode wave. These behaviors are different from that for the case of mode coupling due to
the inhomogeneity (m # 0).

References

Kivelson, M. G. and D. J. Southwood, Hydromagnetic waves and the ionosphere, Geophys. Res.
Lett., 15, 1271, 1988
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Dayside Auroral Absorptions in the Polar Cap/Cusp Regions
observed by a Imaging Riometer at Ny-Alesund

2

J12-01

M. Nishinol, Y. Tanakal, T Ogutil and J.A. Holtet
(1: STE Lab., Nagoya Univ., 2: Univ. Oslo)

Ionospheric absorptions due to auroral particle precipitations in
the polar cap/cusp regions were observed by a two-dimensional multibeam
riometer (16 fan-beams) installed at Ny-Alesund(L~16) in 1989. The rio-
meter was replaced by an imaging riometer (64 pencil-beams) in 1991.

Dayside absorption events are discussed with regards to comparison
between those in the pre- and post magnetic noon.
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Rocket and ground observations of a morningside pulsating
aurora with the S-520-14 sounding rocket at Andoya, Norway

“H. Miyaoka, M. Ejiri(NIPR), A. Morioka, H. Oya(Tohoku Univ.),
W. Miyake, E. Sagawa(CRL), F. Tohyama(Tokai Univ.) and K. Turuda(ISAS)

We present the results of the coordinated rocket/ground observations of a
pulsating aurora, which were successfully carried out at Andoya rocket range, Norway
on February 12, 1991, for the purpose of investigating the wave-particle and the optical
processes evolving in pulsating auroras. The S-520-14 rocket was launched into an
bright aurora patch at 03:28:39UT (05:02MLT), then traversed two successive, but less
active patches. Scientific instruments onboard the rocket simultaneously measured
important quatities for this study; the electron number density, temperature, ELF-HF
plasma waves, auroral electrons, X-rays and optical emissions. Aurora images and the
monochromatic brightness along the rocket trajectory were continuously obtained on
the ground, with an all-sky TV and a meridian scanning photometer. ELF-VLF
emissions were also monitored on the ground.

During ascending, the rocket penetrated a pulsating aurora patch with ’'ON’ phase
at the altitude of 90-110km, where outstanding enhancement(about factor 2) of the
electron density was measured in comparison to the ’OFF’ phase during the down-
leg. Irregular structure of the electron density prevailed almost up to the maximum
altitude (349%km). Broadband whistler mode emissions were found to be propagating
in the fluxtube of the pulsating patch, which indicated the existance of strong wave-
particle interaction due to the precipitating electrons even at the lower ionospheric
level. Periodic variations (about 20 seconds) of precipitating electron flux were
detected in the pulsating aurora during the down-leg, for the fixed energy channels of
25keV and 10keV, on the contrary not so prominent for 4keV and 1.2keV energies.
Broadband VLF-HF emissions were also identified in this interval. Considering the
correlations among the electron density, plasma waves, precipitating electrons measured
by the S$-520-14 rocket and the related groundbased data, we discuss the origin and
mechanisms for the broadband emissions and the density enhancements, which were
identified as the specific in-situ feature in pulsating auroras.
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H. Fukunishi', and K. Shiokawa®
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An altitude profile of 0[557. Tnm volume emission rate has been obtained from the optical data

of a nmultichannel aurora photometer on board the $-520-14 rocket.

Correction for temporal

variation of auroral intenslty observed by the rocket has been made using ground all-sky TV
image data. The result is compared with a computer simulation result based on the particle data

obtained with a low energy particle instrument simultaneously on board the rocket.
of the 01587. Tnm emission layer is 4.8 times thinner than the width of the calcu-
1t is suggested that an unidentified emission mechanism other than particle

width, Skm,
lated profile.
precipitation is working.
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Observations around Auroral Surge-Folding
Structures above Near-Earth Acceleration Region
by the Akebono Satellite

oT Yamamoto, E. Kaneda (Dcp. Earth and Planet. Phys., Univ. Tokyo)
H. Hayakawa, T. Mukai, K. Tsuruda (1SAS)

High-Altitude (~10000 km) measurements of particles and fields by the
Akebono satellite are presented around eveningside auroral surge-folding
structures. With the field-line tracing technique, the position of the space-
craft is mapped along the magnetic field line down to the ionospheric level,
and one-to-one correspondence is established between in situ measurements
and the global auroral structures. The satellite could locates above the near-
earth field-aligned acceleration region, because of the high altitude of
~10000km. Obscrved particles and fields could, therefore, reflect magneto-
spheric circumstances which is relevant to the formation of auroral surge-
folding structures.

It is found that the large-scale auroral surge structure is surrounded
poleward by the structured magnetospheric electrons with wide energy
range from few hundreds of eV up to 10 keV. Dispersive energetic ion
events, which could bc low-altitude of manifestation of the plasma sheet
boundary layer, are seen in several locations poleward of the optical auroral
surge structure. The in sitie measurements of electric fields show the
negative potential concentration in the surge structures. At several places
poleward of the surge, localized counterclockwise rotation of plasma flow is
observed. These observations could indicate that the the magnetospheric
source regions of the auroral surge do not locate at the plasma sheet bound-
ary layer. They are surrounded by the highly structured PSBL plasmas,
which could be formed by small scale charge separation processes. These
small scale electric fields could grow the auroral surge structure by extend-
ing the current divergence region.

We will present the observed features inside/around the auroral surge-
folding structures at the high altitude (~10000 km) and discuss a possible
source region in the magnetosphere.



B3] A —o A ERBEER (ATV-VIS) BEoAk
J12'05 4+ —0 50%;@

‘M M. IRS® (B . SESRH. LARA (X)) (/hOK (STE) .
D] ATVH

Temporal and spatlal developments of visible aurora activities observed with AKEBONO ATV-VIS

Akira KADOKURA, Masaki EJIRI (NIPR), Eisuke KANEDA, Tatsundo YAMAMOTO (Tokyo Univ.).
Takashi OGUCH! {(STE lab.) and AKEBONO ATV team

We will present some auroral images observed with AKEBONO ATV-VIS in June, 1991.
Various features under different IMF conditions or stora-time phases can be scen.
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ANALYSIS OF AURORA STEREO OBSERVATION IN ICELAND

°T. Aso *, M. Ejiri ** H. Miymka", T. Ono ", T. Hashimoto ', T. Yabu ‘, H. Yamagishi ** N.Sato **
and M. Abe *

* Kyoto University, ** National Institute of Polar Research

Monochromatic aurora strereo observation has been carried out at two sites in Iceland last winter. A baseline
adopted is about 90 km which contrasts with those in the former antarctic runs of about 20 - 30 km. A less
ambiguous reconstruction of luminosity structure of aurora with larger extent and its temporal variation is to

be expected.
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An Ipaging Riometer installed at Ny-Alesund{(L=16) and Display of lonosphenic

Absorption lmages

H. Yoshikava', M.Nishino'. M.Sato', Y.Tanaka', T.Oguti', H.Yamagishi?® and J.A.Holtet?
1:STEL, Nagoya Univ. 2:Nat}.Inst.Polav.Res 3:Univ.0slo

An imaging riometer composed of two-dimensional array of 8x 8 half wavelength dipole
(freguency, 30MHz) was installed at Ny-Alesund(geomagnetic latitude, 75.4° N) in

Septembar 1991. The riometer has 64 pencil beans in field of view of 170km X [70kn
at the ionospheric level of 90km. The riometer has a capability of real tine display
of absorption images after about ten-days observations which are necessary period to

obtain a quiet lay curve{QDC)
personal computer.
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OBSERVED AT SYOWA AND DMS P SATELLTITITE
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YWniv.of Electro-Communications, *National Institute of Polar Research

All-sky-camera images at every 10 sec.at Syowa Station are analysed by

using ARSAD™ system. And the simultaneous auroral DMSP-FT7 images are
compared with all-sky data at Syowa. Two images show good agreement. In
the auroral surge, the electron-energy-flux increases, but the ifon f[lux
shows the marked depletion.
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UV-images and Particle Precipitation of Transpolar Arcs
observed by EXOS-D (II)

°I.Shinohara', T.Yamamoto! E.Kaneda' T.Mukai?,S.IXokubun'

1: Faculty of Science, University of Tokyo
2: Institute of Space and Astronautical Science

The discrete auroras in very high-latitude polar region are often called transpolar arc,
theata aurora, sun-aligned arc, polar cap arc and so on. However, there is no clear defini-
tion for them and whether they are different types of auroral phenomena is uncertainty.
Then, here, we use the term ‘transpolar arc’ as the arc¢ which connects both the dayside
auroral oval and the nightside oval.

There are 2 possible hypothesises about the occurrence of transpolar arc:

(1) Bright transpolar arcs form near the boundary of the asymmetrically expanded oval
caused by the IMF B, component. as suggested by Meng[1981].

(2) Magnetotail lobes are bifurcated with plasma from the plasma sheet boundary layer,
as suggested by Frank et al.[1982].

In a recent paper Makita et al.[1991] concluded that the transpolar arcs are located
in the pole ward edge of the soft particle precipitation region extending from either the
dawn or dusk part of the auroral oval precipitation, based on DMSP F6 auroral immages
and the corresponding particle data.

We examined auroral images and simultaneous plasma observations from EXQS-D
satellite taken in November,1989 and January, February,1990 over the northern hemi-
sphere and found more than 15 transpolar arc events.

(A)In many cases of the events in November,1989 transpolar arcs are located in the
morning sector, and the region between the morning oval and transpolar arc was filled
with soft particles, similar to the cases showed by Mukita ¢t al.. (B)However, in a few
case, the polar rain region was found between transpolar are, which was located near the
noon-midnight meridian, and both sides of the oval. similar to the DE-1/2 observation
Frank et al.[1986]. Simultaneous observations of the electrie field show that type (B)
transpolar arc is associated with sunward plasma flow. but the plasima flow around type
(A) ares are more complicated.

We will compare the plasma characteristics of each type of transpolar arc events in
detail and discuss whether they are different types of aurora or not.
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Doppler Inaging Observations of Thernospheric Dynanics at Syowa Station, Antarctica
"li.Nakajima, H.Fukunishi, S.0kano, and T.Ono®
Upper Atmosphere and Space Research Laboratory, Tohoku University
* National Institute of Polar Research

Observations of thermospheric tenmperatures and winds have been made at Syowa station,
Antarctica with a Fabry-Perot Doppler Imaging Systen(FPDIS) for 46 nights covering vari-

ous auroral conditions in 1930.

After renoving slight distortion of images arising fron

the non-linearity of the Z-dimensional photon detector, neutral temperatures and wind

speeds have been calculated.

Results show that F region temperatures derived

from 01

(630.0nm) fringe data increase rapidly by nore than 1000K responding to auroral activity
enhancement, while the increase of wind velocity delays 5-10 nin.
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Derivation of characteristic energy and total energy flux of
precipitating auroral eclectrons by using the ground-based optical measurements.
O Takayuki Ono (1). Ryusuke Satake (2) and Takeo Hirasawa (1)
(1: National Institute of Polar Research, 2: Univ. of Electro-Communications)

Abstract : Average cnergies of precipitating electrons in auroral patches and arcs
vere evaluated by using the intensity ratios of 1(844. 6nm)/1(427.8nm) which were obtained by
the muiti-channel photometer observations in Syowa Station, 1990. Results for pulsating aurora
showed clear switching signature of average energy as well as total number flux of precipi-
tating electrons. For strong auroral arcs, westward travelling surges. for example. each ares
were associated with the significant increase of average energies. Data analyses for the
active arcs reveal that usage of auroral blue line (427.8nm) sometimes causes an over esti-
mation of average energies due to a scattering effect of atomosphere. We tried to solve this
difficulty developing data analyses of the ratios of | (844.6nm)/1(670. Snm).
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J12-08 A Cylindrical Distribution of the Electrons
Observed in the Auroral Acceleration Region

S.Machida, H. Saito, T.Mukai
(Institute of Space and Astronautical Science)
T.Terasawa
(Geophysics Institute, Kyoto University)
N. Kaya
(Faculty of Engineering, Kobe University)

Velocity distribution function of the electrons and ions inside the auro-
ral acceleration region has been investigated by analyzing the plasma data
obtained from the Low Energy Particle (LEP) instrument aboard the AKE-
BONO satellite. The velocity phase space of the electrons is known to be
separated into several characteristic parts, which are of the accelerated and
mirrored primaries, the loss and source cone electrons, and of the trapped
electrons. Similarly, for the ions, the regions for the ionospheric component
and the magnetospheric component. Concerning the trapped electrons, we
found highly elongated structure with respect to the earth magnetic field,
which we named a "cylindrical distribution”.

We interpret that such a distribution can be created in the course of the
growth of the field line potential drop from zero to a certain level such as
several keV or even above 10keV, supplying the electrons from the magne-
tosphere. An electron supplied in an earlier time and reflected back to the
upward due to the magnetic mirror force cannot return to the magnetosphere
traveling over the potential barrier which is now higher than the one when
it has been supplied, thus increasing the population of the trapped electrons
below and inside the potential drop. It is valid to assume that both first
and second invariants are kept constant when the scattering by the waves is
neglected. Therefore, when the potential develops, or when the region of the
potential drop moves, the effect of that time variation has to be taken into
account, which is equivalent to the parallel electron acceleration keeping the
second invariant of the motion constant and shortening the path length of the
trapping orbit. This requires to modify our concept of the auroral particle
acceleration,which is usually constructed in the frame of a steady state po-
tential structure. We also found that the electrons below the potential drop
shows bi-streaming conical distributions suggesting some association of such a
structure with the cylindrical distribution observed inside the potential drop.
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Simultaneous Enhancements of AKR and Plasmaspheric UHR waves and Relation
with Magnetospheric Disturbances Observed by EX0S-D Satellite

Akira Morioka and Hiroshi Oya
Geophysical Institute, Tohoku University

Simultaneous enhancements of AKR generated in the auroral region and the in-situ
UHR emission near the plasmapause are observed when the EX0S-D satellite is in the
night side inner magnetosphere. These phenomena suggest the dynamical process of
the plasma injection into the inner magnetosphere as well as the auroral latiude, as
the result of the simultaneous plasma acceleration in both the central and boundary
plasmasheet.
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CHARACTERISTICS OF GLOBAL DISTRIBUTION OF AURORA IN SUBSTORM

E. Kaneda, T. Yamamoto, and I. Shinohara
Dept. Earth Planet. Phys., Facl, of Seci., Univ. of Tokyo
"AKEBOND" UV-aurora images are obtained in apogee-mode observations

during Jan.-Feb. 1990.
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A Variation of Auroral Spectral Features
Accompanied with a Development of Substorm

Hiroshi Okamura!, Masaki Ejiri?
'Denki-Tsushin Univ., 2NIPR

Ve observed auroral spectrograms by the auroral spectrometer at Syowa station, in 1988,
Antarctica. Ve study the variations of auroral spectral features accompanied with a de-
velopment of the substorm along the magnetic meridian. We got the spectral characters in
each phase of substorm.
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Dynamic morphology of auroral oval during substorms
Takeo Hirasawa (National Institute of Polar Research)

The dynamic morphology of the discrete and diffuse auroras during the auroral
substorms is statistically examined, using USAF-DAPP auroral photographs. Results of the
statistical analyses indicates the following characteristics of the two auroras. (a) The
discrete auroras are always located on the poleward side of the diffuse auroras just before
the substorm onset. (b) The diffuse auroras show the drastic enhancements and extend
their regions toward the poleward at the substorm onset. (c) The enhancements of the
diffuse auroras start from the 22-23 MLT sector.
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Global characteristics of a great pagnetic stora
T.lijima (Univ. of Tokyo) . M.Watanabe (Uniiv. of Tokyo) .
F.Rich ( AFMC)

By wusing the magnetic field and plasma data acquired with the
DMSP F7 (at an altitude of about 840 Km), we have determined global
characteristics of field-aligned currents and plasma precipitation.
Results revealed drastic modulation in traditional patterns of

field-aligned currents and particle precipitation.
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Doppler spectra of echoes observed

with auroral radar at Syowa Station (1)
M, Kunitake, T. Tanaka, K. Igarashi, S. Yamamoto, H. Maeno, T. Ogawa (C. R. L.)

In doppler spectra from VHF 50 MHz auroral radar echoes at Syowa(Geograph. 69.0° S, 39.8° B),

narrow spectra less than 20 Hz were sometimes observed(Tanaka et al. 1990).

According to this

‘new type', we show results of (1)stastics of its occurrence etc., from Apr. to Oct.1984, (2)case
study of Aug. 1,1984, when fluctuations of electric fields and magnetic fields were observed .
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J21-01 A THEORY OF GENERATION OF REGION 1 AND REGION 2
FIELD-ALIGNED CURRENTS IN SUBSTORM GROWTH PHASE

°TAKASHI YAMAMOTO (Univ. of Tokyo) and C.-I. Meng (APL / JHU)

We present a theoretical model of generation of region 1/region 2 field-aligned
currents (FACs) in the growth phase of a substorm. Based on the satellite observations, it
is assumed that the hot plasma particles are distributed in the magnetic shell which is
connected with two ovals of diffuse auroras on both hemispheres. A hot plasma contained
in this magnetic shell having several degrees of latitudinal width is called a hot plasma
shell (HPS). We propose that the region 1/region 2 FACs can be generated as a result of
distortion of the HPS due to the solar wind convection. In general, the large-scale
convection observed in the high-latitude ionosphere and magnetosphere is modelled as
twin vortex cells with antisunward flows in the center of the polar cap when the
interplanetary magnetic field is southward. If it were not for the large-scale convection,
the HPS would be shaped in such a way that any tangent of the HPS is parallel to the
direction of the averaged total magnetic drift velocity. This virtual configuration of an
HPS is called the magnetic drift shell. In the presence of the two-cell convection, the
configuration of an HPS must be different from that of the magnetic drift shell. Due to
the distortion of the HPS, the pressure gradient in the HPS has a component parallel to the
magnetic drift (see Figure 1). Therefore, the HPS can be polarized due to opposite
directed magnetic drifts of the HPS electrons and protons: the high-latitude and low-
latitude sides of the HPS on the evening sector are negative and positive, respectively, and
the polarity is reversed on the morning sector. This distribution of space charges is
consistent with the commonly observed distributions of the region 1 and region 2 FACs
(Ilijima and Potemra, 1976). By using two-dimensional numerical simulations, we
reproduce the region 1 and region 2 FAC pattern resulting from the above-mentioned
process. The computed FAC distribution on the polar ionosphere is shown in Figure 2.
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Field Aligned Current Signature of Pc§ Pulsations
0. Saka (U.Kyushu), T.Ilijina (U.Tokyo)

PeS pulsation is a ground signature of the resopant standing oscillation of
the field aligned currents (FAC). We emphasize that the Pc5 pulsations are
occasionally sustained by a convecting FAC.

A—oSHWACHRTEIPc S RBRG(hLSHONATFETIRSE M, FTAKE
BT EVIRBIKPVWTORNRBRIEZAREIEDIIEV, WA MFEIR
BLiheFr (HMABAKCHBEENAT S X=y—FBFIcL S Region 1, 2 Wit
FOHMAL) REDZFARLHRDIERELALEBATVWEYN, F+858A6RLb 5,

ESLERNE (MAGSAT) o 2MMM. fiBEEIMS2y b7 -2 F—52HET
32&icdh. TOEBEEIHNLANXS,

1980F4H8H. 0330UTERBEEIhAPcSHYBRAkSIATHZ, <
OFRIIZ. 1 7TO00MLT~2000MLTEMBTSIMS2y b7 -2 TR
EREF MR E LTSN, TAEHRIC0O400ML ToOBMEBHT. 110
OMLTOCCS T, BLEcBlil&ihi, txTollLBIITOHEBER—FKT 35,
COBS, MAGSATHI B2 07 30MLTE&1600ML T2#EMEREEEMBAL .
FHMTIRPIRCELSMHMDPcS FACH, FillTR2dP c 5 FACHEB
dhto &8 (pE) oMt bloMME (MK 2cRAHh 5,

4A8HOMAIE, FACHMEBNI—HLEBNIcL-TIERcIhAEELD L.,
CORDRURIENERTE S, BAINLERABORETRIEWVWTES S 5,

PcSFACOZENFNOHRMLECORBABEBKAICHIELTWETHS 5, F(
DPT. PcS5FACIR2DLLEoihoifikdh, ERCIERELABAEKRoSHI
MEBaLsd, coffigRbto7—-shobitEMUKk S,



J21-03

IMF By-controlled convection and field-aligned currents
near midnight auroral oval for northward IMF

0S. TAGUCHI!, M. SUGIURA?, T. IYEMORI?
J. D. WINNINGHAM?, and J. A. SLAVIN®

1. Department of Geophysics, Facully of Science, Kyoto University
2. Institute of Research and Development, Tokei Universily
3. Data Analysis Center for Geomagnelism and Space Magnelism
Facully of Science, Kyolo Universily
4. Southwest Research Institute, San Antonio, Tezas
5. NASA Goddard Space Flight Center, Greenbelt, Maryland

Using the Dynamics Explorer-2 electric and magnetic field and plasma data,
we examined By-controlled convection and field-aligned currents in the mid-
night sector for stable northward IMF. When By is positive, the convection
consisting of the eastward (westward) plasma flow at lower latitudes and the
westward (eastward) plasma flow at higher latitudes exists in the midnight
sector in the northern (southern) ionosphere. When By is negative, the direc-
tions of the flow are reversed. The distribution of the field-aligned currents
associated with the By-controlled convection, in most cases, shows three-sheet
structure. When By is positive, in the northern hemisphere the three sheets
consist of the most equatorward and most poleward sheets with current flow-
ing away from the ionosphere and a sheet in-between with current flowing into
the ionosphere. In the southern hemisphere these current directions are re-
versed. In the same way as the directions of the plasma flow, the directions of
the field-aligned current in each hemisphere are reversed when By is negative.
When the electron precipitation related to the By-controlled convection is ex-
amined, the poleward boundary of precipitating BPS type electrons having a
few keV always lies within the By-controlFed convection. This suggests that the
source region of the By-controlled convection overlaps with both the closed and
open field line regions. However, the relationship between the location of the
poleward boundary of the electron precipitation and the eastward or westward
plasma flow depends on the cases. In some cases the poleward boundary is at
a higher latitude than the flow reversal surface between the eastward and west-
ward drifts, and in others the poleward boundary terminates at a lower latitude
than the reversal surface. An idealized model is adopted in which the reversal
surface is assumed to be coincident with the open/closed boundary. For both
signs of By, the direction (i.e., poleward or equatorward) of the electric field in
the closed field line region of the By-controlled convection in the northern iono-
sphere is opposite to that in the southern ionosphere. These directions cannot
be explained in terms of the usual magnetotail-ionosphere mapping that the
higher latitude portion near midnight maps to more distant equatorial area
than the lower latitude portion. Tﬁus we propose an alternative mapping in
which the north-south direction in the midnigEt sector at ionospheric geights
corresponds to the dawn-dusk direction on the equatorial plane when IMF | By
is large. On the basis of this mapping the configuration of the Bycontrolled
convection is interpreted.

Acknowledgment. We thank N.C.Maynard for permitting us to use his electric
field data.
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Polar Wind Acceleration Process Observed by the EXOS-D/SMS
E. Sagawa (CRL), S. Watanabe (HIIT)

SMS on board the EXOS-D satellite has been observing upflows of relatively cold ionospheric ions in the polar
ionosphere (Polar Wind). The SMS data obtained when the satellite altitude was increasing during the passage
over the polar cap in summer indicates increases of the upflow velocities of cold ionospheric ions, particularly, of
the protons along the satellite pass. We believe this type of data represents the acceleration process of the “Polar
Wind”. The transition altitude are around 1 Re, and ion distribution functions obtained by SMS suggest a strong
anisotoropy in the ion temperature, if the bi-Maxwllian distribution is assumed.
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(Herzberg Institute of Astrophysics)
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Thermal lon Heating and Transport Observed by the EXOS-D/SMS

S. Watanabe (HIIT), B.A. Whalen, A.W. Yau, T. Abe (HIA), E. Sagawa (CRL)
Thermal ion observations, made by the Suprathermal Ion Mass Spectrometer (SMS) on the EXOS-D satellite,
are used to estimate ion temperatures, ion densities, ion velocities and the satellite potential to the plasma. In the
auroral region, ions are strongly heated and flow along the local magnetic field lines. The field-aligned flows,
the polar wind, are also observed in the polar cap region. Typically, parallel drift velocities of 12, 7 and 3 km/s
for H*, He* and O are observed. We obtained good correlations of those parameters with magnetic activity.
The results suggest that the polar ionosphere is strongly heated in the magnetically active periods.
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On the cause of polar raln dropout near the nightside
J21'06 polar cap boundary

K. Maezawa,)) 0. shirpt,) T. Mukat,? N.zvaya3l
K. Tsuruda“’ and Ii. Hayakawa

1) Dept. of Physics, Nagoya Unlversity
2) Institute of Space and Astronautical Science
3) Kobe Unlversity

Polar rain electrons usualliy have a failrly unliform distribution inside the polar cap.
An lmportant exceptlion to thils Is that they often show a short time dropout In the reglon
adjacent to, but on the polar cap slde of, the nlght-side auroral zone boundary.
Examination of these dropouts using the LEP (l.ow Energy Charged Particle Experiment) data on
the EXO0S-D satelllte reveals that the dropout has a clear energy dispersion, l.e. higher
energy electrons disappear filrst when the satellite Is moving toward lower latltudes. We
propose that the cause of thils dropout Is simliar to that of the energy dlspersion of the
plasma sheet boundary lons, Le. It Is due to the time-of-flight effects In the presence of
the convectlon electric fleld. We argue that the nlght-side polar raln should be bounded
exactly at the separatrix connected to the distant tall neutral 1line, If polar rain
particles had Infinlte parallel veloclty. Finite veloclties of real polar electrons make
the boundary position dlspersed according to thelr finlte fllght-tilme from the distant
neutral line. Auroral zone boundary, or boundary plasma sheet 1Is determined by the proton
fllght time, so that 1t should be located at latitudes lower than the polar raln boundary.
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Localized Injection of Large Amplitude Alfven Waves at Plasmapause
and Heating of the Ionosphere as Observed by DE-2

T. Iyemori', M. 33g1ura2. A. OkZ‘, Y. Morita!, M. Ishii!
J. A. Slavin’, L. H. Brace®, J.D. Winninghao’

1Facu1ty of Sclience, Kyoto University.

Institute of Research and Development, Tokai University.
3Laborat.ory for Extra-terrestrial Physics, NASA/GSFC.
Space Physics Research Lab., University of Michigan.
Southwest Research Institute.

The spatial structure of the injection region of the Alfven waves of Pci
range at ionospheric altitudes is examined by using the magnetic and
electric field data and plasma data obtained by the Dymamics Explorer-2
satellite. Localized Pcl waves with large amplitude at ionospheric altitudes
have been found in the magnetic field data obtained by Magsat near the
dusk-side plasmapause (lyemori and Hayashi, 1989). Erlandson et al.(1990)
studied the Pc1 waves observed by the Viking satellite near 3 Re geocentric
altitude and confirmed that the injection region is localized and the
polarization is complicated. In this paper, we analyze the spatial structure
of the incident waves and compare it with the ionospheric plasma temperature
and particle precipitation.

We have found several large amplitude Alfven wave injection events in the
DE-2 magnetic and electric field data. The main results are as follows:

(1) The injection region is localized in latitude and its size is typically
around 100 km. The polarization structure along the satellite orbit is very
complicated.

(2) When the plasmapause is identified from the electron temperature
variation (Brace et al., 1988), the injection region exactly coincides with
the plasmapause.

(3) In some cases, high energy particle precipitation (>30keV) is seen in
the region of wave injection.

The coincidence between the wave injection region and the electron
temperature increase is reasonable if they have a common origin, that is,
the lon-cyclotron instability around the plasmapause. As the coincidence
between them is so good that there could be a mechanism that confines the
injection (propagation) region to the plasmapause, or that the ionospheric
heating at the plasmapause could be directly related to the incident waves.
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Electron Inverted—V Event at the Boundary of
Structured and Unstructured Electrons
-—EXOS-D Satellite and Ground-Based Observations-—-
L. Shiokawa’, K. Yumoto', N. Nishitani', T. Oguti', T. Yamamoto®, K. Hayashi’,
S. Kokubun®, H. Fukunishi®, T. Mukai®, A. Matsuoka', H. Hayakawa', and T. Watanabe'
'STE Lab.. Nagora Univ.. 'Univ. of Tokyo. *Tohoku Univ., ‘ISAS, *UBC

There are tvo kinds of electron precipitations observed by ionospheric satellites.
structured electrons, which soaetimes show inverted-V shapes on E-T diagranm.
unstructured electrons which are usually observed at lower latitude of the structured electrons. Why is
the difference of these two kinds of electrons formed? There are still no clear ansver for this question

An inverted-V event was observed at the boundary between the structured electrons and the unstructured
electrons by the EX05-D satellite on January 29, 1930. Figure | shows the E-T diagarms of the event. The
event corresponds to a stable auroral arc observed at Great Whale River. Canada. The formation process of
the inverted-Y event will be discussed in the presentation.
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GROUND-BASED STUDIES OF IONOSPHERIC CONVECTION
ASSOCIATED WITH SUBSTORM EXPANSION

J21-09

Y. Kamide (STE Laboratory, Nagoya University), and
A. D. Richmond (High Altitude Observatory, NCAR)

The instantaneous patterns of electric fields and currents in the high-latitude ionosphere are
obtained by combining satellite and radar measurements of the ionospheric drift velocity, along with
ground-based magnetometer observations for October 25, 1981. For this purpose, an updated
version of the AMIE technique has been used. The period under study was characterized by a
relatively stable southward IMF (interplanetary maghetic field), so that the obtained electric field
patterns reflect, in general, the state of sustained and enhanced plasma convection in the
magnetosphere. During one of the satellite passes, an intense westward electrojet caused by a
substorm intruded into the satellite and radar field of view in the premidnight sector, providing a
unique opportunity to differentiate the enhanced convection and substorm expansion fields. The
calculated potential distributions for the expansion phase of the substorm show the first clear
evidence of the coexistence of two physically different systems in the global convection pattern. The
changes in the convection pattern during the substorm are indeed of general two-cell patterns
representing the southward IMF status, but the night-morning cell has two positive peaks, one in the
midnight sector and the other in the late morning hours, corresponding to the substorm expansion

and the convection enhancement, respectively.



J21-10 Auroral and Ionospheric Signatures of Substorm
Recovery Phase

Susumu Kokubun Department of Earth and Planetary Physics, University of Tokyo,
Tokyo, 113 Japan

In the operational definition of a magnetospheric substorm given by Rostoker et al. (1981)
the recovery phase is defined as the interval during which the aurora in the midnight sector
returns to lower latitudes. The other suggestion is given as the recovery phase signals the
end of the substorm current wedge activation. However, it is presently customary to use
magnetic data such as the AE index to identify the recovery phase, since global auroral data
are not always available. Thus, the term recovery phase has, sometimes, been used in a
broad sense in the previous studies.

Reported recovery phase signatures are mostly observed in the moming sector; eastward
drifting auroral patches, pulsation auroras, eastward drifting omega bands, Ps 6 magnetic
disturbances and small scale auroral absorption events. The Viking ultraviolet imager
observations have recently rcvealed that a distinct series of spatially periodic bright spots are
frequently seen in the 14-16 MLT sector. It is found that these bright spot cvents reported
so far occurred during the maximum-decaying phase of AE index.

We will review these recovery signatures previously reported, referring both the AE index
and low-latitude magnetograms. Low-latitude magnetograms are used to identify the
substorm current wedge activation.
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Relation belween Lhe auroral lunicesily and the ionospheric conductivily
io Lbe polar regions ss deduced fros the DE satellite observations (II)

® 'N.Ishif, 'E.Kimura, 'T.lyenmori, *M.Sugiucrs,
*J.A.Slavin, *2.D.Craven, °L.A. Frank

'Facolity of Scieace, Kyoto Universily, Kyote 806, Japsn

*Institule of Besearch and Developmeni, Tokai University, Tokyo 151, Japan
*Goddard Space Flight Cenler. Greenbelt, MD 20171, U.S.A.

‘Geophysical Institvie and Deperluent of Pbysies. University of Alasks,
Feirbanks, AEK 99775, D.S.A.

®Departament of Physics, University of lowa, lowa Cily, 1A 52242, U.S.A.

¥e stlcept lo obtsin Lhe relation between the polar icpospheric condoetivily oo the pightside snd the
auroral looinosity dedueced from tbe DE sstellile observations. The varistion of the helght-inlegrated Pedersen
conduetivity Ep along the satellite's orbit ean be calenlated vsing ibe method of Ishii et al. [1992). The
sororel joage dela were obtained by DE-1. The following results have been obtained: (1) The correlation between
the pagnetie and electric fields is high in lhe region where diffuse aororas appesr, while the correlatlion
between lhew is poor in the region where discrele auroras appear. (2)The relatlion belween ihe height-
lnlegraied Pedersen conduclivity Zp and ibe suroral iniensity I (al 123 ~ (60 on) depends on iavarfant
latitude: al higher letlitudes([> 80° ), we find Zp~ I'/?, which 1¢ conslstenl vith the resvlts of Robinson el
e]. (1089]), while al lower Jatitucdes{< 70° ), our resull belween X£p and I does nol saliafy thls relalion. o
thls study, we fovesiigale the relallon belween the magnetic rnd electric fields in discrele aurerel regioas,
and also apalyze the relalion between Zp snd I statistically.
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Periodic on Yelocity Dispersion Phenoaena in the Dayside Auroral Region
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We have observed the periodic fon procipitations with velocity dispersion in accordance vith the modulations in

electron.  The charactoristics are as follows,
to 2° on altitude of about 4500 ka.

turning polnt of convection directlon fron sunward to antl-sunvard.
In this presentation,

of eclectric fleld, particularly for southward JHP

The period of occurrence Is 1 to 3 min
The disperslons have the major component of H°

of ILAT varlation is 1°

and often start nearly at the
[on Intensity correlates vith the fluctuatlons
vo Investigate tho predicted source and

pechanlso for the phenonena using the eharged particle measurencnt {onergy and mass) and electric fleld data and
dlscuss the possibility of solar vind injoction and tho rolationship with LLBL.
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Simultaneous Observations of Small-Scale Field-Aligned Currents and Auroral Precipitating
Particles by the Akebono and DMSP Satellites in the Nightside Auroral Oval

°T.Sakanoi', H.Fukunishi', T.Mukai®
'Upper Atmosphere and Space Research Laboratory, Tohoku University
2Institute of Space and Astronautial Science

In order to investigate the relationship between small-scale field-aligned currents and
spatial structures of auroral precipitating particles in the nightside auroral oval, we analized
particle and magnetic field data almost simultaneously observed on the same magnetic field line
by the Akebono satellite at the altitude of 3,000-9, 000km and the DMSP F8/F9 satellites at 850km.
We found that small-scale upward currents derived from the Akebono magnetic field data correspond
to small-scale inverted-Y events both at high and low altitudes. Therefore small-scall currents
appear to be a fundamental process for the magnetosphere-ionosphere coupling system.
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Latitudinal Variations of Field-Aligned Current Structures and Electron Burst Events

in the Poleward Boundary Region
°1.MNagatsuma',

. Fukunishi?,

of the Nightside Auroral Oval
T. Mukai?

'Upper Atmosphere and Space Research Laboratory, Tohoku University
ZInstitute of Space and Astronautical Science

Using magnetic field and particle data
variations of field-aligned currents and electron

obtained from the Akebono satellite.

latitudinal
burst events have been examined for 36 passes.

Electron burst events are usually characterized by superposition of two Maxwellian distribution
functions, an isotropic high temperature component and a field-aligned low temperature component.

1t has been found that the temperature of the low
of the downward and upward current region,
conponent is nealy constant.

tenperature component increases at the boundary

although the temperature of the high temperature
The number density of the high temperature component also increases

in this region. These results suggest that the boundary of the downward and upward current region
corresponds to the outer boundary of the plasmasheet boundary lavyer.
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Merits and Limitations of the Use of the Polar Cap AE Indices

°Sarmoko Saroso!, Masahisa Sugiura?, Toshihiko Iyemori?,
Tohru Araki', and Toyohisa Kamei®

! Department of Geophysics, Faculty of Science, Kyoto University, Kyoto 606

? Institute of Research and Development, Tokai University, Tokyo 151

3 Data Analysis Center for Geomagnctism and Space Magnctism, Kyoto Uni-
versity, Kyoto 606

We have derived on a test basis a magnetic activity indices in the southern polar

m almost in the samne way as the Auroral Electrojet (AE) indices are derived and we

led them the Polar Cap AE (PCAE) indices. One of the aims of the derivation of the
PCAE indices is to monitor the ionospheric currents over the polar cap during northward
IMF. Because when the interplanetary magnetic field turns northward, the auroral oval
contracts poleward to such an extent that the AE index stations cannot measure the less
intense electrojet current system flowing at higher latitudes. Ideally, in deriving the PCAE
indices it is desirable to use as many ogservatories as possible and the distribution of the
observatories should be as uniform as possible longitudinally. However, since there are
only a limited number of polar cap magnetic observatories and since the northern polar
cap is mostly occupied by the Arctic Occan, practical compromiscs arc unavoidable.

We derive n PCAE indices by using presently available data in the southern polar
cap. Observatories used here are Scott Base (geomag. coord. -78.84°, 293.24°), Dumont
Durville S-75.06° , 232.15°), Vostok (-89.31°, 139.62°) and Mirny (-76.80°, 151.15°). We
derived Lhese indices bused on the H, D, and T (total) components for the years 1966
(near solar activity minimumn) and 1980 (near solar activity maxiimmu). The results of
the varialion of the disturbuance fields {rom the [our stations shows u clear diurnal und
seasonal variation due to distribution of the stations and the ionospheric conductivitics in
the sonthern polar cap. We find the highest correlation cocfficients between the PCAE
indices and the AE index are observed in the local winter and decreased in the local summer
due to the increase of the ionospheric conductivity in the polar cap caused by solar UV
radiation. The correlation between the PCAE indices and the AE index is better with the
PCAE index based on H and D components than with T (total) component.

There is a high correlation between averaged H components from the four stations
and IMF By during summer, the linear correlation coefficient is 0.74. And the predicted
values of IMF By calculated by using the linear relationship between IMF By and the
average of the H components from the four stations agrees well with the observed value,
but during the high values of IMF By do not coincide so well. For IMF BZ positive during
summer and winter the polarity of averaged Z components is positive (downward) in the
dawn side and negative (upward) in the duskside. The magnitude of convection vectors of
each station are (fcpcnd on the season, solar activity and the IMF components.

From event studies we find that the PCAE}Y index can be uged as an available indi-
cator of "reversed convection events” in the polar cap controlled by the IMF northward.
Looking only at the PCAE}; index there is no way to distinguish between a positive
disturbance caused by the current system associated with NBZ currents and a positive
disturbance associated with clectrojet activity in the auroral oval. Like any other index,
the PCAE indices have limitations and problems. The most serious one may well show
up to be that scveral sources contribute to the index and the difficultics in distinguishing
between them.
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Alfven Waves Observed by DE-1 and DE-2

1 1 2 1 3
*A. Oka, T. Iyemori, M. Sugiura, M. Ishii, J. A. Slavin

1 Faculty of Science, Kyoto Univ.
2 Institute of Research and Development, Tokai Univ.
3 Goddard Space Flight Center

It is well known that waves in the Pc-1 frequency range (0.1-5Hz) are
excited by ion cyclotron instability (ICI) and that they propagate along the
magnetic field lines. A theary on the linear growth rate of ICI shows that
the frequency range of the excited electromagnetic ion cyclotron waves
(EMICW) depends on the generation mechanism.

A few generation mechanisms of EMICW have been identified for the
magnetosphere, e.g., injection of energetic particles of the ring current.
compression of the dayside magnetosphere. and so on. Each of these
mechanisms has its own area of instability triggering. which may be
specified by L-value or local time. Thus it is expected that the distribution of
the observed wave frequency range is a function of L-value or invariant
latitude, or local time. :

We present the latitudinal and local time dependence of EMICW
determined by an analysis of DE-1 magnetic field data, DE-2 magnetic and
electric field data, and plasma density data from the Langmuir probe on
DE-2. Furthermore, a comparison is made of the characteristics of the
waves observed at low altitudes by DE-2 and of those simultaneously
observed at high altitades by DE-1.

ACKNOWLEDGMENTS: We thank L. H. Brace and N. C. Maynard for
permitting us to use the Langmuir probe and electric field data,
respectively.
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WHISTLER TRIGGERED HISS OBSERVED BY DE-1 (2)

Yoshikatsu Nakamura and Tadanori Ondoh

Communications Research Laboratory, Tokyo, 184

At the 8Bth SGEPSS meeting, we. reported the characteristics of the whistler triggered hisses
observed on the three DE-1 passes of May 1990. Whistler triggered hisses on the three passes
are classified into the hisses which occur in about 0.5 second just after the reception of a
single whistler (A in Fig.l ) and those which occur continuously after echo whistlers ( Fig.2
and Fig.3 ). Whistler A in Fig. 1 has an emission which is divided from the main trace and
the same type observed by ISIS. So, whistler triggered hisses are a different type of
emissions from WIE(Whistler Triggered Emission) observed in the topside ionosphere. We
further examine the characteristics of the whistler triggered hisses using the data of newly
analysed 6 passes.
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Characteristics of Mid-latitude Whistler Ducts

M. Hayakawa ( The Univ. of Electro-Communications )
K. Ohta( Dept. of Electronic Eng., Chubu Univ.)

Abstract:

The presence of field-aligned ducts is of essential importance for the
reception of ground-based whistlers at different latitudes, but the charac-
teristics of those ducts are not well understood ( i.e., the duct dimension,
inter-duct spacing, enchancement factor, structure etc.).

In this paper we report on the characteristics of nedium-latitude whist-
lers by analyzing several events of nulti-path whistlers observed at Ceduna,
Australia ( L=1.93 ) by means of the field- analysis direction finding. The
digital processing technique and a FFT method were used for the direction
finding. The important findings are summarized as follows.

(1) The radius of a duct at the ionospheric height of 100km is about 100kn.
(2) The-field-aligned ducts(probably tubular structure)tend to appear on the
same geomagnetic latitude. That is; ducts are formed just as a sheet.

(3) The spacing of such sheets is about 500km.

These findings are concerned with the duct structure, and we also discuss
the nmechanisn of ionospheric transmission of medium-latitude whistlers in
order to give a satisfactory explanation for the properties on the nearly
constant incident angle (1~30° ) for whistlers penetrated through the iono-
sphere at different latitude ranges.



J22-04 wA v A5 5 LUPRBOBRAMBIEICOWT

oy HHY, ®il 18—V, B EY, 8N ELY
1) FEAI 2)BEX

A NEw DIRECTION FINDING TECHNIQUE FOR WHISTLERS AND ATMOSPHERICS

N. SHIMAY, Y. WATANABEY, S. SHIMAKURAY, and M. HAYAKAWA?
1)Dept. of Electrical Eng. ,Chiba Univ. 2)Univ. of Electro-Communications

A new direction finding technique is shown, which is very effective for nonstationary signals, such as
whistlers and atmospherics. This method does not require Fourier Transform and is independent of wave

polarization.
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SIMULTANEOUS OBSERVATION OF LOV LATITUDE VHISTLERS AT TWO STATIONS

K.Nara?’,T.Matsuha!’ ,S.Shimakura!’ ,and M.Hayakawa?’
1) Dept. of Electrical Eng.,Chiba Univ. 2) Univ. of Electro-Communicalions

Low latitude whistlers observed simyltaneously at lwo points have some ionospheric exil-regions,
andl also the exit-region of the whistler depends on the frenuency.
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SOME ASPECTS ON OBLIQUE WHISTLER WAVE PROPAGATION AND EXCITATION
IN A BI-MAXWELLIAN PLASMA

Y.L. Zhang, H. Matsumoto and Y. Omura
Radio Atmospheric Science Center, Kyoto Univ., Gokanosho, Uji 611

Excitation or damping of whistler mode waves is mainly controlled by Landau resonance and the
first order cyclotron resonance. In the case of a Bi-Maxwellian distribution of plasma, Landau
resonance always damps whistler waves at large & region . Competition between Landau and cy-
clotron resonances decides whistler wave's growth or damping. Following Sazhin’s(1991,198S)
and Kennel’'s(1966) analyses for Low Frequency Whistler waves (LFW) {w < €2), we find that
LFW can propagate at any angle (6, from 0 to nearly %) to an external uniform static mag-
netic field B, for cold, warm and hot plasma. We also find that Landau damping of LFW
decreases with # if keeping wavenumber & constant. These are contradictory to the conclusion
of Sazhin(1991) that LFW can propagate only at an angle close to B, due to strong Landau
damping on oblique LFW. Numerical solutions of oblique whistler dispersion also show that
growth rate of LFW is zero for different 8. It is interesting to point out that positive growth
rate of oblique whistler wave may increase with & for certain plasma distributions. Particle
simulations agree with all of our results not with Sazhin’s.

References
Sazhin S.S., Landau damping of low frequency whistler-mode waves. Ann. Geth_\'sicae. 9,690-695,1991
Kennel C.F., Low frequency whistler mode. Phys. Fluids, 9, 2190-2202,1966
Sazhin §.S., Oblique whistler-mode growth and damping in a hot anisotropic plasma. Planet. Space Sdi.,
1, 663-667, 1988
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ON THBE POLORIZATION AND JONOSPHERIC EXIT-REGION
or ELF CaoRus OBSERVED IN ICELAND

M.IMAIY), S.SHIMAKURA'), N.SATO?, and M.HAYAKAWA?)
1)Dept. of Electrical Eng., Chiba Univ. 2)Nat’l Inst. of Polar Res.
3)Univ. of Electro-Communications

We discuss some methods to estimate the ionospheric exit-region of magnetospheric ELF/VLF waves obserbed
at high latitudes based on computer simulation. And the polorization and ionospheric exit-region of chorus

observed at Husafell, Iceland, are estimated and arguned.
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J22_08 On the generation mechanisa of YLF chorus emissions
Katsumi HATTORI' and Masashi HAYAKAWA®

1 Solar-Terrestrial Environment Laboratory, Nagoya University
2 The University of Electro-Communications

Abstract We have performed direction finding measurements (Wave
Distribution method) for rising tone VLF chorus emissions which were
observed onboard satellite in the outer magnetosphere. The location of

the satellite was about 20 degrees in the magnetic latitude and about 6-1
in L value. According to the previous investigations, YLF chorus emissions
seemed to be generated around the magnetic equator. The normalized
frequency(f/fu) of VLF chorus emissions treated in this paper is in the
range of 0.3-0.5 at the magnetic equator. Direction finding results shovw
that the angle theta betveen magnetic field line of Earth and vave normal
direction (k vector of chorus emission) is scattered in the range of 30-50
degrees and that azimuthal angle phi is concentrated in the region of 40-50
degrees which is measured from magnetic meridian plane. Judging from the
results of azimuthal angle. chorus emissions in this paper are generated in
the same source region. Also, ve have investigated ray path of chorus
emissions from the satellite position to the source region(the region of
magnetic equator) with the use of the 3-Dimenslonal ray tracing
computations. We assume that the generation region of chorus emission is
extended by 5 degrees in latitude around the equator. Theta angle in the
generation region indicates the value more than Gendrin angle. Generation
angles of chorus emissions have been so far considered about 0 degree, but
that beyond 0.3 in normalized freuency they are more than Gendrin angle.
This tendency is also confirmed in the case of chorus emissions triggered
by hiss. These results suggest that there exhists the oblique instability
in the generation of chorus emissions with 0.3-0.5 in their normalized
frequency.
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Observations of low-latitude ULF, ELF/VLF and LF waves
assoclated with geomagnetic disturbances

F. Takahashi, M. Nishino, K. Yumoto, and Y. Tanaka
STEL, Nagoya Univ.

Giobal observations of ULF, ELF/YLF and LF waves are countinuously carried out using
multi-stations and magnetic conjugate stations in the 210" geomagnetic meridian plane of
the low-latitude. Characteristics of wave phenomena in ULF to LF frequency range
associated with the geomagnetic disturbance in March 1991 are discussed with regard to

vave partlcle interaction in the magnetosphere.
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VLF Observation by DE-1 in Low-latitude Plasmasphere
T.Ondoh and Y.Nakamura
Laboratory for Space Science, Communications Research Laboratory
Koganei, Tokyo, 184

New VLF wave phenomena were observed from DE-1 VLF electric field data received
at Kashima, Japan(NASA DE guest investigator program). Figure shows fine
structures of VLF impulsive waves appearing in frequency range between 650 Hz
and 20 kHz observed in morning-side low-latitude plasmasphere (1.=3,68 and
4.04). BRoth impulsive VLF waves seem to be independent of banded hiss at
frequencies below 6 kHz. Diffused-type whistlers or whistler-triggered hisses
appearing in wide frequency range up to 20 kHz were observed in early morning
equatorial plasmasphere at altitude of 8165 km.
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Analysis of the Australia Omega signal
observed by Akebono over the station

I.Nagano, P.A.Rosen, S.Yagitani, K.Miyamura, M.Hata (Kanazawa University)
and [.Kimura (Kyoto University)

The akebono satellite observed the Omega signal(10.2kHz) for 17 minutes along its trajectory at an
altitude of about 1000km above the Omega transmitter of the Australia station. The characteristics of
the Omega signal obtained by the PFX sub-system were analysed using the analytic signal method. This
method is a powerful tool to analyze critically digital data. The intensity northward from the transmitter
was stronger than southward. The refractive index of the Omega signal was analyzes to be a value of 16.
The Doppler-shifted frequency of the signal was about 3 Hz over the transmitter. Here, we compare the
observed intensities with the calculated values obtained by using a full wave method including a source
of the Omega signal on the ground. The electron density profile used in this calculation was generated
from the IRI model matched at a 1000km altitude to an electron density obtained from the observed
refracrive index. The calculated wave field intensities were in fairly good agreement with the observed
Omega signal intensitics.

Figure 1 shows the Omega signal intensities of a magnetic component Bx when the Akebono passed
through above the Australia Omega station. The circle in this figure indicates the point at which
Earth’s magnetic line connects to the Omega station on the ground. Figure 2 shows a map of the
magnetic component of the Omega signal intensity at an altitude of 1000km calculated by using a full
wave method under assumptions that ionosphere is a horizontally stratified medium, the transmitter
antenna is a vertical dipole antenna located at an altitude 100m above the sea level and its radiation
power is 10kW. 0 dB is taken as 3.3FT. The thick line in this figure corresponds to the Akebono trajectory.
As is seen in figure 1, the strongest intensity was 4.3 pTrms. While a maximum value along the line in
figure 2 is read to be 656dB(5.8pTrms).
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Figure 1 Omega signal intensities Figure 2 Mapping of the Omega intensities calculated

observed by the Akebono by a full wave method
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Diurnal distribution of whistler-mode MF radio emissions at about 1100 km
altitude obtained by 'Ume-2' observations 2. southern hemisphere

°Kazuhlro Afkyo and Tadanori Ondoh (Communications Research Laboratory)

Statistical analysis was performed of the diurnal and latitudinal distribution of MF (500kHz)
whistler-mode radio emissions in the southern hemisphere on the basis of automatic gain control (AGC)
voltage data of the topside sounder aboard Ionosphere Sounding Satellite-b (1SS-b)., The data covers the
period from January 10 to May 14, 1979, amounting to about fourteen thousand of observation samples
under geomagnetically quiet condition (kp < 4+). The method of analysis is identical with that already
described at the preceding presentation. The diurnal distribution of radio emiasion intensity shows two
conspicuous peaks around 20MLT at about 70 ° Inv.lat. and around 08MLT at about 80 * 1Inv.lat., being
consistent with Alouette-2 observations of LF band. These results are compared with the ground-based
and satellite observations and diecussed in association with the intensity evaluation. The latitudinal
distribution of data samples are also presented to give validity of the present statistical analysis.
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Estimation of Wave Normal and Poyinting Vector of VLF Plane Waves
in the Magnetosphere

°Ken-ichi SAKAMOTO Iwane KIMURA
(Dept. of Electr. Eng. II, Kyoto Univ.)

J22-P68

David.R.SHKLYAR
(IZMIRAN, Moscow)

There are several techniques to analyze the polarization properties of plane waves in Magnetosphere.
Mecans' method and Wave Distribution Fuunction method are well-known, which use informations of the
phase of the wave. In this report, a uew method(Shklyar’s nethod) is investigated, which uses informations
of wave amplitnde and of plasma parameters. It is applied to the analysis of whistler mode omega signals,

especially for frequencies far below the plasma and gyro-frequencies in the magnetosphare.
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Propagation Characteristics of VLF hiss Observed by the Akebono Satellite

°Ken-ichirou YOSHIDA Akira SAWADA Iwane KIMURA
(Dept. of Electr. Eng. II, Kyoto Univ.)

VLF hiss is often observed in the polar region by the Akebono (EX0S-D) satellite. We are tryng to
estimate the k-vector of funnel-shaped hiss and plasmaspheric hiss. To estimate the k-vector, We introduce
the Wave Distribution Function. We apply the one and two direction model. According to Gurnett, a polar
angle of k-vector of funnel shaped hiss is near the resonance angle. As a result of our estimation, most of the
examples fit this theory. But there are examples which do not fit this theory. Though, on the other hand,
the wave normal angle of plasmaspheric hiss has been considered to be far less than the resonance angle, our

result does not show such a tendency.
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A Discussion of Propagation Characteristics of Nose Whistlers
Observed by Akebono Satellite in the Magnetosphere

°Takumi SOUDA Iwane KIMURA
(Dept. of Electr. Eng. II, Kyoto Univ.)

Various methods of estimating nose frequency and time delay had been proposed for nosc whistlers
observed on the ground, namely ducted whistlers. Oue method called “iteration method” is based on a
property of whistler, that is Q (Q = (t4v/f)~") is proportioual to f. However, in satellite obscrvations,
ducted whistlers are scarcely observed. In the present study, we have investigated the validity of this method
for first ducted whistler and non-ducted whisters. We have found that if the duct’s L-value is small, the
relation Letween f and Q becomes alimost lincar. But L-value becomes larger, this relation becomes not
linear. In a such case a least square fitting of f-Q to a straight line, results in the nose frequency lower
and nose time delay longer than the correct values. We have applied this iteration tethod to nose whistlers
observed by the Akebono satelite, and a relatively good agreement was seen for nose frequency, but it is not

certain about the nose time delay, since we could not determine the origin of the whistlers.
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Generation and Wave Mode of Electrostatic Noise in the Magnetotail

° Minoru TSUTSUI  and

Hiroshi MATSUMOTO

Radio Atmospheric Science Center, Kyoto University

A wave mode of Narrowband Electrostatic Noise (NEN) identified from the data observed
with ISEE-3 is described. Furthermore excitation mechanisms of NEN and BEN (Broadband
Electrostatic Noise) observed in the magnetotail are discussed from a view point of their

ditection condition in the deep tail plasma.
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Linear dispersion analyses for particle velocity distributions
observed by computer experiments

Tomohiro TAKEDA Yoshikazu TAKESHITA
Radio Atmospheric Science Center, Kyoto University.

Hirotsugu KOJIMA Hiroshi MATSUMOTO

We have developed a plasma wave dispersion solver program for arbitrary velocity distributions. It can
solve the linear dispersion equation with non-Maxwell velocity distribution as well as with the standard
Maxwellian. Computer experiments are very useful for studying time evolution of plasma wave instabilities.
We will make use of the time series of velocity distribution functions produced by the computer experiments.

We then apply our dispersion solver to the computer experiment results and perform linear analyses.

Raxiz, EROFBEDSHHBE VO I X~
ICHFT 3R BESYICHEE, ERye—F
RITEfTS5ctDoT¥ 3702”74, Dispersion
solver ¥ CNWECHRLTCE A, €L T, B0
KELBWTIR, HEMERTHEONET — X
Mo 64 SEBES % Dispersion Solver IZHX
hRAH, BERDEBRVET LKD), 2D
BB CORMEIMEROIS L HTEDS
rxRLA, V4R, ERBEAHT I X<
Dispersion Solver ® % 5 ~2DT7 7Y r—av
t EOVAEEIC OV THRRT S,

HERER I, MEMNICEXLNAPRO
BESRH, BB OBREVERIC X 5T, FEgy
KL TOLBTFEOREICHEFT I b
TE¥3, LH>L, REERER T 2-T, TOB
BTOARRBICR>TLEE—FEBIFLIS L
T3y BN rEe— FOEEORRRILIC
XY, TORAHEEE S L XL BETS, *
D X5 LB, HAEXBCHLOhIERXOX
ES %% % Dispersion Solver IKE DAA, R
RT3 i), HEBKRBROEDT = —
XTDRREE— FEFETE D,

B X, FiglisRT &5 4, HEEERCH
bh3d, BREAFvOREERCO Shell HD
BB T, YOS5 2EBMDE—- FHFRRE
KEoTuL3Dh, BRI ORHIRERES
DML, TXR- T VRBERIBTORL, TOX
5%, BHEESEER 7 — X % [ # Dispersion Solver
ICERDABIE, EoF—22AuTtE— Fifht

xSz edcEs,

AR TR, W orDH BB CELN
7=, HHES# % Dispersion Solver ICEX DA%, #
R EfTEV, HAREROBR o LLE, &
HERICo>LTHRET S,

BEXR
[1] RES f6., % 90 B SGEPSS, BHRT-MM

12.0

Fig. 1: Shell-like velocity distribution of cometary jons
observed by a computer experiment.
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3-Dimensional Electromagnetic Particle Code

* Hiroyuki YOKOYAMA  Hideyuki USUI

Yoshiharu OMURA  Hirotsugu KOJIMA  Hiroshi M ATSUMOTO

Radio Atomospheric Science Center, Kyoto University.

To analyze the space plasma dynamics and the electromagnetic fields in 3 dimensional space, we have
modified the KEMPO( Kyoto University Electro Magnetic Particle CQOde ) from 2D to 3D version. To check
the normal function of KEMPO-3D, we performed test simulations and compared the results with those
obtained by KEMPO-2D. As one of the applications to KEMPO-3D, we conduct the computer experiments
with a model including a cylindrical electron beam with a finite radius. We will present the analysis of the
electron beam dynamics such as diffusion, acceleration , heating and wave generation.

BARFEES XD TALF I 72 LBHEE
DR RN T 3BT 3 — F KEMPO(
Kyoto University Electro Magnetic Particle
COde ) ¥BA®R LT ¥ /=, KEMPO XE®A%
2/ RV 2 AFEXT, Y3 XA~HFOREGH%
HBFERX T, thThBERICELTREE
HIZLIKEYV I FX~FOBERERFT 3
FREELoTL3, C0z—FEHALAHES
ERICX D, TH Y I X< PRI ER-BF.
T - BEEEEERICoLTE 2T A
»ELNI-,

L»L, chzTtd KEMPO 21 &xTHL
CR2KTOHBERLPRAZVAED, 77
X< BREORBEBOBINICIIAYTCHZ D
DO, TRAY—RBEFOFN A, BHERICHT
ToHEHEFEE b2 XS5 RREP., 3KTHE
ZREICREBI N IBRSOFIICIE, £3F0 2
Kiga—FTh 3KRT=2—FICLIHERE
BRI RTHB,

2h—7., BEOHEBENOBE ST
HERTMETH - L RKRER 3 KTHERE
BETRICLOo2oH3RAEEABLTVLS,

SNLDREDD t CRAREREF=—F
KEMPO % 39UE{E33HEICL DA, =0
EYEOHERMIRI—FT 4 v BT L,

AR CIR, FFARE N SKRTERTF
= — F KEMPO-3D Do#fiE %~ 3, VT,
KEMPO-3D #f#oTDF R F ERORER% 2K
5t KEMPO TR HBEL, = — FORM#
*RL3, EHLICEBEMRCRAAY LT, 77
X<wZEMPICE T3 ARBORBFE—L L HE
77 X<t OEERIC>WT, KEMPO-3D %
AuTHARER T2 5 (Figl), chick b,
BFE—208H, MABLIUBIV TSI X<
BIENEICoWTOFT T v, 1 KTL 2%
DR BEBERORE t ORBREETL S,

y

Electron beam

Ty
153325
.

.
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(a) B

- X
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Figure 1.:The simulation model of electron beam for
3 dimensional computer experiment.

Case (a): parallel to the ambient magnetic field.

Case (b): perpendicular to the ambient magnetic field.
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Linear and noulinear analyses on beam instabilities near the GEOTAIL orbit

°Hiroshi MATSUMOTO

Masaki MATSUBARA

Hirotsugu KOJIMA

Radio Atmospheric Science Center, Kyoto University.

The GEOTAIL, the Japanese scientific spacecraft, will be launched in July of this year. This spacecraft
is expected to explore mainly the Geomagnetic Tail region, and the geomagnetic boundaries such as the
Magnetopause, the Magnetoseath, the Plasmasheet and the Forcshock. The plasma parameters of these
regions lhave not been understood clearly, because little observation has been made in these regions especially
over 20Re. Therefore the observation of the GEOQTAIL are highly expected. First we analyze linear and
nonlinear beam instabilities in these regions by doing computar experiments and present the fairly thorough
parametrical survey of these beam instabilities. Moreover. by performing computatar experiments based
on this parametrical survey, we discuss the existance of the nonnormal mode instabilities, the growing
mechanisms of the Broad band Electrostatic Noise (BEN}), the Narrow band Electrostatic Noise (NEN).

RETACABEYPFRIATVLDE, bIEHOER
BESBERNE GEOTAIL 1t | HEBTBORE L .0
t LT, Magnetopause, Magnetosheath, Plasma sheet,
Foreshock % ¥ DBKERBORMR RO L BHT
B3I tichoTuWWd, #iZ, Magnetopause ®, Plasma
sheet boundary laver T2 BEDORAI > b 100 2 H &L
1000km/s BED A * » PRFOBBAL DOt FEXL
hTL3, BRO7IX<iHL DL S 2, BBO[ T
V. BI3VIRBFHE—L L R-TIEHARL L b > THN
3, BIIBAREC—LREEERRIBET I EER
b3, §iZ. Plasma sheet boundary layer 2* % lobe IC
pITOE—AL, BRBOBRICIERICHCEFLTE
D, BREFHMEICL- T, 2OEE b Background D
ENELEBZIZYOHMBOCOMNTSS It OdDE
ARTLE, LAL, 8IS 20Re ABX 3 X 5 ffiETD
TR EKFEA Y 2T hTviv ic, BEMIER TR
Z2VOT, Ro¥F D LABBEAIA—2ORELINT
#0o3, GEOTAIL ORAIRKS SR E (AR E TV S,
KEFE T, 29, FRoOMWARAI P ruBHTBRETO
E—AREZEIZOOUTHRBRN, RUSHHBRERICELD
IREBANL TV, TEEE L TORBRBREL>VLTO
A p— S EHFETR~D, .

BIC, XA A= 2{EHFEL L L ITHHLEOHAR
WRESFES>ZLICXY, WRERTRTFATE 2V non-
normal mode DARRBEOFEEMEBL, ¥ —LAFTERE
ILE SEBRIDOBIERP ¥ T X b TW 5 Broad band Elec-
trostatic Noise (BEN) . Narrow band Electrostatic Noise
(NEN) 0B A 7 =X LIZDO0TERL, GEOTAIL #T
bEykoF— 2 OEND Y LG,
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Fig. 1: (a) w — k diagram and growth rate of the ion
acoustic wave due to the jon beam. and () results of
computer experiment.

Fig. 2: The unexpected clectric spike of a non-normal
instability.
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A Method of Calculation of Antenna Sheath Impedance
by Waveform Capture on GEOTAIL

¢ Tadashi MIYATAKE ~ Minoru TSUTSUI

Hirotsugu KOJIMA  Hiroaki SATO  Hiroshi MATSUMOTO

Radio Atmospheric Science Center, Kyoto University

This paper describes a method of calculation of sheath impedance of electrical antennas on
board GEOTAIL spacecraft. The newly proposed method uses the output from the Waveform
Capture (WFC) Receiver aboard GEOTAIL. We will present the method and some empirical
results obtained during the testing of the GEOTAIL-WFC at ISAS.

AETAIT S LY TEORZME GEOTAIL
2. RABRBO 7 I XX LF I 7 2OFESE
By LTw3d, S0 GEOTAIL ic#g#sn 3
77 X< E iR E (PWI: Plasma Wave In-
strument) O—2TH 3 WLHHEZER (WFC:
Waveform Capture) 1&, TB5 2 fk4r, &5 3 /K
3@ 10Hz~4KHz QLT 7 — # * FERICHIE
TEHRIIEATES, EDTF—ZIC KV ERDD
R B LU0 5 A W) oo A4 26 & R o R RE . A
WHAROEE DWIE L SRY | 77 X=doiEo
EWMARS RT3 entTEd, 0L E,
BlIEEhAT v FBREEE»O 77 X<=FoD
ERMELZRO I LOHICIE, Ty FFoEHRIC
BEL37 93Xy —ADA vE—X Yy 2REHD
BEIEHD, COTvFFor—RAfvrE—-Xv
Ak, BEREBE:2T7 v7+ 7V T v 7ANIC,
s, EEHAE L TENML, TDBED X7
PARERPIUNHOEE X VEHET 2
T3 (Figl), coAETIE, WFCEIRDE
EHFEICEFE L2V, ERBIC, vE—F
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EMETIR, COT vFFo—Rf =X
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Fig.1.  Calculation result of the antenna
sheath impedance using WFC data in the ground
simulation test.
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Computer Experiments on
Excitation of Plasma Wave by Electrodynamic Tether System

°Hideyuki USUI Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University.

To study the excitation of plasma waves by the clectrodynamic tether system moving in a magnetized
plasma, we performed computer experiments using 2D clectromagnetic particle code. We use two models for
the computer experiments. One includes the high potential tethered satellite at the center of the simulation
region in the vehicle frame. Around the satellite, a cross-field current is generated due to the £ x B drift of
the electron sheath. This causes the field perturbation along the static magnetic field with the frequency of
winn, where wyyp denotes the Lower Hybrid Resonance frequency. The other model has a tether current
line orthogonal to the the simulation region. The current line causes the excitation of electromagnetic waves.
The electrostatic perturbation in the vicinity of the tether system is also examined in terms of plasma heating.

FERBEIMFEGEFRYLILICLY, =LV
IRRIC X B EAA T OTUREABICELS, kb B 80
REEAIEARE e 2 b, BATS5X~, REkeE um Y
TRERBRTD, CORMBLY, TA7<vi (Alfvén
wings), £/, LHR BESMIE, v{ v A7 —E— Vil
1373 A~EHBHEMIELS S FmbATVL S, KE Bo
THEZATLEFH—FEAL v x bARE (SETS)

D 2By, LR ATIEORMMARAS KV L4 Plasma Flow
i, TRESMBABL L) I X<HBERIEE 3 T
YO TEzND,

ShET, BAE, v bA—FYF—@ALRFL X
LTHBUHEOEENZEERIIOLT, 2?}\?’55?*1
PIUSKEERBEFa— F2HVHERERL L

TEh, ZHICZY, 7¥-—FREFOT75X~E A"f'?“
FH—-RORLER, =ABEFE—LI1cX 5 LHR E#EE
Bht, 7Y¥-—RICHHETIERNLOELTEN TS L
M, Y

SRIEFH¥F—FEBAEE L AT EICEN, THIC
L5 7S A~EBEEOESENBT LI AEERERIZX T ¥ ’
T, HEBFER=FA IR0 2@ 2#FEL 5, T30 —80 — — -78
—DEFAL LTI, BEUHEL 2 nEMAIcZ2ui —24 0 24
YOERVS, BTARERC X 53V L RE I X X/ A
D, BFer—2RWMEFHLITEXBYY 7 b EFEL,
TOER, BORTHYSBEOCEREMMELS, s
FHEEe2D, GiEZF0E LT LHR BE#HOE oM
HyRonD (Figure1),d 5—2lk, 2UTEMAICT

—RiICiEST o ENEsRY s B zE Ve~
THY, TRIZLZBBBOTY), 7 X~BBBRIc, ZHXR
LWTREMLETETE S, 2k, LEOTWRERED4 (1) P. M. Banks and P. Byers, 'SETS Development Phise
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Fig. 1: Spatial distribution of field perturbation on By for
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of the figure represents the satellite.
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Computer Experiments on
electromagnetic environment around reentry vehicle

°Satoshi TAKENAKA

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University.

To study the clectromagnetic environment around the reentry vehicle, we performed computer experiments
using our 2D electromagnetic particle code. Due to jonization, the plasma density in front of the vehicle is
enhanced. In the computer experimeuts, we use the density model based on the CFD (Computational Fluid
Dynamics). Toward the dense plasma, we transmit an clectromagnetic waves from the simulation boundary
representing the vehicle surface. To avoid the blackout, we give the magnetic field in the dense plasma so
that the wave can propagate in the whistler mode, which is not evanescent. In this case, we examine how
the wave can pass through the dense plasma. From the result of this experiment, we can estimate the value
of magnetic ficld needed to avoid the blackout and seck for a possibility to realize.

BRAFHBHIATEICHRAL, BEXTHX0Ed
YOBEKEEHSHRAICE 2D L LY ICEHBOMSICE
LEREMIBLE L, GREICX>TERBELERICE /-
ARO—BIIFEFICARE, SHOIKEF. A+ VICBRIA
3, COFHFRABICRE L AR (ABEY 7 X<)
DhH, FERIOREBINATRIENH. REI AL
BEoB/EBHIAEREL XD, CORRUE, 7O, 2TY )
ERIZRTEY, VT 224 AOBEHLELBEREE,
BARERICPOTRBRI<IMBL 13, LAL,
FOEBICOVTIR, TAY AICHBVTHE, RBHFR
NTLIFBRIEOVTRBE L 22TV DHEL,
TOHRBHEJBRAZERAVETIATOEL,

HRAFEREBO 7 X 2L HBEANTC L -
THY, TORERBEOBRICH LA L AH, BFTx
PEBEUAEE Y IR T EHERXD WKBEHEAVS
S EREELL, XoT, RAR 2REVBHF=— 1%
AVAHHRERICX D, BEORN, RHOBESILD
WTOR T -7, FRHEREBR IR, FERESOT
YFHEFOREIREL, T COTIX-EELHIR
CFD(SMATEFHIXBTRETRK) Rt 2F L7l
LTw3 (Fig.l), 6T 22T Y VEABDHEDO—
DELT, Ty FiiBoREET 27X <IilBEHLTMA S
SERXD, ERTINEL - FTH IR,y RF—KLER
EXHIHHBREROBRICESE, TOYRIZO>LTE
B, oy, BEE 7 IX~ICMA BB ERTIHIC
LIOBEIHELTAR—-rBBH L LTHE, SOFERE
WCT 29 2Ty VEROADICLERRBOXTXICD
WT O, EROFREEICOVTHIRRT 3,
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Fig. 1: The model of computer experiments, around the
antenna on the reentry vehicle. This model] has the den-
sity variation and the dipole magnetic field.
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Plasma environment around high voltage space craft

°M. Usui(Univ.of Electro-comm.), S.Sasaki(ISAS), M.Ohta(T ‘okyo Metro.Univ.), T.Yokota(Ehime Univ.)

In the future, large scale space craft will be planned to generate high voltages for efficient use of high
electric power. For example, the solar power satellite "SPS2000" will generate 1,000 volts. Around such high
voltage space craft, unique plasma environment will appear. The reasons are follows.

1: Modification of the satellite’s plasma and electromagnetic environment by the Earth's magnetic field

2: Plasma generation by charge exchange between sputtered gas and surrounding ions
This study concerns the quantitative estimation of sputtered particles by experiments, and the consideration of
the plasma environment around high voltage space craft.
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Intensities of ELF/VLF Waves Radiated from PEJ Antenna

°Kazutoshi MIYAMURA*® Satoshi YAGITANI® Isamu NAGANO®* Iwane KIMURA®**
*Dept. of Electr. Eng., Kanazawa Univ. **Dept. of Electr. Eng.II, Kyoto Univ.

Experiments to generate ELF/VLF waves from the polar electrojet current (PEJ) have been carried out at high
latitudes by heating it with high-power HF waves modulated at ELF and VLF frequencies. Radiated VLF waves were
received on the ground and also above the ionosphere by the Akebono satellite. However, ELF waves were not received
at the altitude of the satellite. To confirm the experimental results, we calculate the radiated fields of ELF/VLF waves
both on the ground and in the ionosphere assuming PEJ to be a point dipole source. The calculated field intensity of
VLF waves was in good agreement with the observed intensity. Interestingly, the calculated intensity of ELF waves
was large enough to be measured by the satellite. Since the spacecraft could not detect ELF radiation, the mechanism
for converting HF energy to ELF radiation must be different from that assumed.

PEJ(Polar ElectroJet current) DiiL TW A HURO TR £ . VLF 8 LU ELF TiREEML riF b Eh 60
HF 12 & o Thn#k LIRSRA & 4t & 3 ELF/VLF B 2 L & “&i7i20" i il 298 B 2 bh T
Wa,

ELF/VLF @ % 14+ 5 PEJ ZRUNY A H— )b LRE LI-EF VI full wave iR WT, ChETiib ol
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Vector Antenna Impedance Measurement with the Akebono VLF Instrument

K. Hashimoto {Tokyo Denki Univ.), I. Nagano (Kanazawa Univ.),
T. Okada (Toyama Pref. Univ.), I. Kimura (Kyoto Univ.), and H. Hayakawa (ISAS)

The antenna impedance by the VIP subsystem of the Akebono VLF instrument is measured for various orbits.
Caliblation processes are revised and the resuts are more reliable.

BUToWBICHEKRIhA VLF ZERRMERIC
R7vFFD4vE=F vz 2 tAMtHAT D
VIP(Vector impedance measurement) PRI h 5 ERAES
FEhtTwd. CoBMEER, 7vFFfvE—FXra%
HABLC, RBED 2 X~DRFEM<AEY, 74T -7
v7FCREEINAVMEOBRARFIORBNH L TREE
¥ROEEDODYOTHE. SEIB OWHICEBIIS
BAahBRiERIcoLTR~S.

O, TAT -7 viFicBRRAFOHNE =
20V iy FRIICENML, 7 vFFOoMNBRELX <2 +
AOICHBILTHRA v ¥—F oy xi2kn 3, HRIKH
BKAT LD, Ty FFOHNBEN—BICAB LS
KEMAZOH N L ABMICHEL TS, S oWERA
Y= XY X E—2DxL Y F ET—xB0EHE =
YFryHREEMICET e SRS FRORSV T
YTOANBRCi k7 v 7358 (v—xBR)C,0R
T3, BRSR Y -xEH R, °7 ) Ty TORIIER
°%¥3. Ci,lt 100pF TH3.
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90021302-08 KSC.R
T

TLSERIC X 3IREPHHOELICH T3 HELX T X -
TV, AR L MAEERIE, €55 250 ~ 500 kQ £
&, 77> ERIE 250~ 350 pF BRETH- AV, kC
ANRERTE-CEAHMEREICLDE, T 7FIKENMT
SAEHBEXA-TLAEEHAI, BBt hd4vE-F Y
APBELTLES S B EDBRIAI>TELA. X,
BLAKBOBSIKIX, PLOMHEBEORMMIAE R
EHDORBL 3. T COMEEORML XL
L, BAEROBRELS{ONBICH LT A,

BERBROAYEICRT. "R EED LI 1)R,,
2)EFD KX 3T v7F 54 7T 2RE, 3) ENMEAEL,
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%M 1) K. Hashimoto ct al., GRL, 18, 313, 1991.
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Angular dependence of ring-beam instability

° T. Amano, ll. Oya, T. Watanabe, E. Matsumoto, and S. Miyazaki
( Geophysical Institute, Tohoku Univ. )

Auroral kilometric radiation is a challenging phenomenon; we could not say that it had been fully
understood yet. The most significant problems are probably the effect of beam and the effect of
ambient plasma. The earlier theoretical and simulation studies of AKR ( except Winglee and Pritch-
ett,(1986)) have assumed a priori that hot energetic particles have no beam component or wave vector
is almost perpendicular to ambient magnetic field ( hence weaker growth of electrostatic waves ). We
have studied these effects by adopting simple ring-beam distribution as free energy of plasma waves.
Previous study showed that presence of beam component modifies wave dispersion significantly and
couples x-mode and o-mode waves. In the present study, we have made a simulation study for various
angles between wave vector k and ambient magnetic field By. The results show that the dominant
wave mode changes as a function of the angle between £ and Hp.

A—os3+os—~ VB (AKR) 3. -0 3 R —
T MRS 2V EOEGELIRET S 3E—L (a) |
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HThsdiEbhs, VIO AKR DEER. v i a

v—va YRR AKR o2& LT R
I—rRHPDGH BHEREL— LR ESLEWV
MFRHEEEL B~ P Vv EHIC LTHE
HIIEWHDEEELTEL, LALLM, AKR
pMEEIcBWTRET 2L ThiE, £—ARD (b)
EZRRVBERTRTH S, Snic, BHE~<I AN
BiRicx LTRIFIREBiIc>h. R oROM
HEHEIRICARA T B,

Raiz, LEORBEEZRBICVALY v FE—4
AEEORRELEDT VS, EEIORKRTR. Bl
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Ref. : Winglee, R.M., and P. L. Pritchett,
J.Geophys.Res., 91, 13,531, 1986.



J31-03 MODE CONVERSION PROCESS FROM UHR WAVES TO ELECTROMAGNETIC
WAVES - ORIGIN OF DISCRETE EMISSIONS IN TERRESTRIAL
HECTOMETRIC RADIATIONS

®Masahide Iizima and Hiroshi Oya
Tohoku University

Since the Initinl studies on the connection of electrostatic plasma waves
and electromagnetic waves through the channel of upper hybrid mode waves ( UIR
waves ) (Oya, 1971), the mode conversion process has been consldered as one of
the signiflcant processes to produce non-thermal electromagnetic waves In the
space plasma originated from the electrostatic mode waves. A plenty of direct
observational evidences on the mode conversion processes from UHR mode waves to
electromagnetic waves have been dlsclosed by PWS ( plasma wave sounder )
experiments onboard the Akebono ( EX0S8-D ) satellite in the equatorial region of
inner plasmasphere , In the plasmapause regions as well as in the topside polar
ionosphere where enhanced UHR mode waves are generated being assoclated with
existing highly irregular distributions of plasma density ( Oyva et al., 19900 ).
Among these observational evidences of mode conversion processes, very clear
images of Terrestrlial Hectometric Radiations ( THRs )( Oya et al., 1985; Oya et
al., 1990 ) with discrete multiband emissions in their spectra have been
identified In many polar orbit of EX0S5-D NPW observations (see Figure 1)

To represent more reallstic density irregularities at the generation
regions of eclectromagnetic waves for further understanding of the mode
conversion processes observed by EX0S-D satellite, multi-layer models of plasma
density distribution which consists of finite thickness slabs, has been
developed for numerical calculations of existing modes of electromagnetic waves
being related to the converslon of electrostatic plasma waves Into
electromagnetic waves,. The effects of finite slabs have been identifled In
the present numerlcal calculations; the energy converslon rates of escapling
components of electromagnetic waves periodically become large when the waves are
satisflied with the condition of standing waves In a given slab (see Figure 2).
These finlte slab effects can be the origin of discrete multibands observed in
the THR spectra.
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Global Signature of HM Wave Excitation in the Magnetosphere
associated with Plasma Sheet Electron Injection at Substorm

0. Saka(U.Kyushu), T.Uozumi(U.Kyusnu), N.Sato(NIPR), D.N.Baker{(GSFC/NASA)

Global and local excitation of the Pi2/Pc5 pulsations associated with the
energetic electron injections at substorm are studied. It is emphasized
that a strong spatial Inhomogeneity of the injecting and drifting (trapped)
electrons Is a driving force of the waves.

1986%H5H21H,. 0820UTIHABENCP I 2[RWMSBIRENE, < DIk
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J31-05 On stability of strongly nonlinear plasma oscillations

T. Hada and M. Nambu
(College of General Education, Kyushu University)

Electron plasma oscillations in a fully ionized isotropic plasma, perhaps the most well-

known plasma wavcs, appear in various plasma environment such as laboratory experiments

and interplanctary spacc. In this paper, we determine the stability of finite amplitude, longitudi-

nal, nonlincar plasma oscillations in a cold plasma.

Travelling wave solutions of nonlincar electron plasma oscillations are given by

Hamiltonian!

H= pe/2- (2912 - 9)

and by specifying the value of H, or equivalently, the "nonlincar parameter”, e=(142H)V2, In

the above equation, & is the space coordinate in the wave frame, and (E) is the clectric poten-
tial, which is related to the clectron density profile by pg(E)=(29(E))-1/2.The waves are periodic

in spacc:

Po(E+2)=py(E) -

The cquation describing the evolution of small amplitude perturbation (daughter wave) su-

perposed on the above clectron plasma oscillations (parent wave) is given, exactly, in a normal-

ized unit2,

X(E)e + PoE) X(E) = 0

where X(E) = Ov(E)/p((E), and dv(E) is the perturbation of the clectron bulk velocity. Equation
(3) together with equation (2) belong to the family of Hill equations, and the stability of this
sysiem can be ascertained by applying Floquet's theorem. We show that, while small ampli-
tude (small €) clectron plasma oscillations are stable, as € increases, stable and unstable regimes

appcar alternatively as € varies.

1A, A. Vedenov, E. B Velikhov, and R. Z. Sagdeev, Nuclear Fusion 1, 82, 1961.
2T. Hada and M. Nambu, Phys. Fluids, to appear, March 1992.
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Wave-like Structures in the Mid-Latitude E-Region Field-Aligned
Irregularities observed with the MU Radar

Mamoru Yamamoto, °Norio Komoda, Shoichiro Fukao, Toshitaka Tsuda, and Susumu Kato
(Radio Atmospheric Science Center, Kyoto University)

We have conducted interferometry observations of field-aligned irregularities (FAI) in the jonospheric E-
region with the MU radar (34.9°N, 136.1°E). As shown in Figure 1, the antenna array was devided into four
parts to study the distibution and/or the motion of the FAI echoes within the antenna beam. The results will
be compared with those by Riggin et al. [J. Geophys. Res., 91, 8011-8024, 1986] who observed the E-region FAI
cchoes over Arecibo by using the CUPRI 50 MHz Doppler radar with the interferometry technique.

&2, MU v—-¥—%HOABEN E SRomIE
HEHBOBL ¥ SAMERA L F- T, PRERICEL
CTHERLOBIBA L ¥22 ) F 4 (FA) LBt
®BAHHIC L€ ¥ A [Yamamoto et al., J. Geophys. Res.,
96, 15943-15949, 1991), 1989 4 6 A»HLREX CORA
ICX > T, ESURFAI OFEBREXEFICH £FILBOF
fiEitxTsctrHoPICEN, TAXRKIF4» 2 E
BolHR oMl b M E L Tv S [Yamamoto et al., J.
Atmos. Terr. Phys., in press, 1992], $FICHEORMICS
wTit, ESERGEE oA Bt BH#IC FAI > a2~ B
FEIrNE 3N, TR FhoBICPL Tz —-RMD
BEf] - MESHICRBA s ABLARLATATLS, MU
L —¥ {3 X o T & Ak E Sk FAl = = — DR
OPCHICHEEL VDI, PHICHFOBRRICARAIL
HW 3 “Quasi-Periodic’ 2= —CH 5, S NITTE 100 km
DEngRIcRA, T —-REHRNARS~10 BN
CEBTIE EbIc I —FRIVICL — X —FRI~ES
{irigE 2R, BIEIRA 12, WEAHHOSH Y — 4 (12
~16 A1) SR> 6, KEHITEM 2 ICRRT 3 HIERD
IKBL L ERELE,

hEEED EGURA L ¥ a2 ) 741DV T, Riggin el
al. [J. Geophys. Res., 91, 8011-8024, 1986] K7L & H IS
L—X—r 50 MHz /ABIF » 79— L — X —DFEERRAN %
foTnd, THIXS0MHz V=¥ —TRfB7 7+ %3
FEAVWATHBHERMKL T, FAlZ a7 573
V—LallHTETIHEMICBHL. TORMIrESTHES
r:@HEoMc LA, CoRETRS0MHzL—F—DL Y
SOMBEM 75 km &£ MU L—F—ICHARTIEBIIE ST
VBABIZ, Ro¥ Dt LAx RO - BEAH
AEbhTuARLY, Ta—BREOEBHRAPEI+OZOx
a —#* “Quasi-periodic” * = — T3 S ARELEI BH TR,

ZFrCEARFECEIMUL—-X—DT 73T LA %2D
®L., FHRHEIBELCERARFAl 22—l LKL
A, B1IC19904E6 A 8~9 BIiTbhA MU L—¥—W
Aottt sT, RUFMREHILETT Y7+ E—La0XRN
28 51° . Ly SRUBMANMEIREAENR 1.2kn tH

16PTHd, cOBRAACRTVvFFT LA E2E L KRT
L34 HWLA, BEO 2 A KNI D F—208HB>
ENETNDT v 7 FHAOMOMIAE b £ OBRIRE % B
FTHoH, WEEMBISIEVW T ¥ 7 Fljofasoekmz
{LH FAl = 2 — 0 BHE 2 BRI LR T 5 YREROLER
RO °°55, MARIREEROSEMERICHRL A
B .EFRAL¥2LIVF4DT v FFE—LRAILEIE
pamGrHo ML THEAL,

Table 1. Observation parameters

Period 8 June 1990, 22:54

— 9 June, 1:22
Observation Range | 120~196 km
Range Resolution 1.2 km

Beam Direction Azimuth: North, Zenith: 51°
Time Resolution ~ 16 second
Number of Receivers | 4

Figure 1. Anteana configuration for the interferometry
observations of the E-region irregularitics
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Simulation Study of the Thermospheric Response
to the Change of Auroral Activities

‘. Fujiwara’, S. Maeda?, S. Okano', H. Fukunishi',
T.J. Puller-Rowell?, D.S.EBvans?®

1) Faculty of Science / Tohoku Univ. 2) Kyoto Unjv. of Art and Design 3) SEL / NOAA

Using a time-dependent, zonally averaged thermospheric model, a simulation study has
been made to investigate the thermospheric response to an isoiated substorn.

The latitudinal grid points of the model extends from the North Pole to the South Pole
with a 5 step. and the vertical grid points,wvhich cover the altitude range of 70km - 370km,
are given at 16 pressure levels with a interval of scale height. The model was run under
the solar mpinimum equinox condition. In the present simulatlon, auroral activity is kept at
the high level for the first 60 minutes in the simulation time, and then decreased to the
lower level in a manner of a step function. The energy input js centered at the latitude of
70" in both hemispheres.

Pollowing results have been obtalned .

1) The meridional wind pattern shows remarkable varjation in accordance with the change of
auroral activity;at the end of one hour duration of high level auroral aclivity, strong
upwelling motlon takes place at high latitudes ( Fig.1). and at a time 2 hours after
the cessation of the high level activity, vertical motion dissapears while the region
of strong equatorward wind moves to lower [atitudes (Fig.2).

2) At the high latitude reglon, the temperature decreases rapidly just after the cessation
of auroral disturbance and then slowly relaxes. This temperature relaxation can be
characterized by two dlfferent time constants tv1 and t 2. These time constants, {7z 1~1
-2 hours, v 2210 hours) are found to be deternined by different cooling mechanisms. The
former is mainly controlled by the cooling due to adiabatic expansion, while the latter
depends on the vertical heat conduction and N0 radiative cooling
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Fig.1 Meridional wind pattern Fig. 2 Meridional wind pattern
at simulation time of t = 60 (min.) at simulation time of t = 180 (min.)
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Measurements of Ionospheric and Thermospheric Temperatures
and Densities with the MU Radar

°Shoichiro Fukao!, William L. Oliver?, Tomoyuki Takami', Toru Sato?,
Mamoru Yamamoto®, Toshitaka Tsuda', Takuji Nakamura!, and Susumu Kato !

! Radio Atmospheric Science Center
Kyoto University, Uji, Kyoto 611, JAPAN
2 Department of Electrical, Computer and Systems Engineering
Boston University, Boston, Massachusetts 02215, U.S.A.
3 Department of Electrical Engineering I1
Kyoto University, Kyoto 606 JAPAN

The first incoherent scatter radar local time/seasonal/solar cycle averages of F region clectron,
ion, and neutral temperatures for Asiau longitudes are presented. These measurements were made
with the four-pulse experiment by the MU radar in Japan over the period August 1986 to April
1990. The neutral temperature and density results are compared with MSIS-86 model predictions.
We divide our data into low and high solar-activity levels, four scasons, and 24 onec-hour times
bins. Wihile the seasonal and solar activity behavior of the ionospheric density, and of the anti-
corrclation of the clectron temperature with this density, shows many aspects in conunon with
those at other locations, a few particular differences are evident. At low solar activity the height
of the F layer varies from 240 km during the day to 320 km at night, regardless of scason. At
high solar activity the maximum density of the F layer varies little with scason. These facts seem
to indicate little seasonal change in F region neutral atmospheric composition at this geographic
location. At solar maximum the F layer is cstablished at a higher altitude than at low solar
activity, and the summer F layer in particular is formed at such a high altitude that its decay at
night is very slow, its diurnal variation is henee weak, and the density remains so high at sunrise
that little sunrise effect in the eclectron temperature is produced. The neutral temperatures in
the F region have the same basic diurnal pattern as does the MSIS-1986 model temperatures,
but the radar temperatures are consistently lower by an amount ranging up to 160 K for summer
conditions at high solar activity. The measured and model temperatures are closest in the autumn
and winter. The neutral density results are of low quality and do not provide any evidence of need

to modify the MSIS model densities.
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Wave-like structures of electron density gradients obtained
by the MU radar multiple beam measurements

°Y. Yamamoto, T. Takami, S. Fukao, M. Yamamoto,
M. D. Yamanaka, T. Tsuda, T. Nakamura, S. Kato
RASC, Kyoto University

We can observe the difference of echo power profiles in multiple beam directions in the ionospheric F region
with the MU radar. We use the horizontal gradient of echo power profiles to find medium-scale ionospheric

disturbances. Disturbances have wave-like structures with the period of about 1 hour.
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lonospheric < -region disturbances in Lhe Japanese sector associated wilh

large geomagnelic storms of 1989 - 1990

“Hisamitsu Minakoshi. Akira Ohtani, Kivoshi lgarashi, and [chizo Nishimuta
(Communications Research Laboratory)

lonospheric F-region disturbances around Japan, associated with large geomagnetic storms of
March and October 1989 and April 1990 were investigated using radio beacon Lransmission from geo-
stationary satellites, together with routine ionosonde data al Japanese longitudes. 1t was found
thal some Lransient variations of electron distribution and strong ionospheric irregularities oc-
curred in various ways depending on events beside a common feature of negative disturbances.

KBS B AN 72 %1989 -19906EA G . HiRE T OB S ACER A - A H > 300nT ) A i S
A5 3] (19894 351 . 105, 1990 4H) #4 L. HAMRohBIEEEEICL KEZBEIBNL:, C0
EEOFFIRHEILBRICOWT, WAEEBRMCLL2ETR. 2o L= a s TF—=FREAA /I FLF
— ¥ ZIRHRIFEY . KO LS s R S e,

1) HEREMGOF H AT R Ao fRlekic b » TETEEL Y ( fHEL)

2) . 2~ SBSEIE T E R S A (RRKETRIEO DM S ol R R
a7zt MO TFRICHEWVEFEEN AL Tak)

3) PCEZ LT g U AS B RS S A A

1) FHIEEORE - BHIE A XS FTRAD O 1989F AH 4 X TP S bt 3 TR

1 O Ik 6 1 10 11 00 01 D& 08 uT 19 11 1 1% 18 10 2 o2 0 DA O T 1 11 4 3 W 0 2 00 61 4 Mo

e : 0 m T T
. pril wn!oﬁ-‘ If'l T i koruBINIT ToRYO ff bR kokuBuRa T Tuﬂu i,
TTTT ,1 T T ‘ il H T I (H o 1 v i |_ I I
R T AT Bl .'.I | HHTRITH I B I HIRERHAVELE
T | I LN ,»! ) A i HI{H] t B B LT I T
i : I ; i i - I h
h i
: "
5 |
¥ TN i Al En e 1 T i rifl -
= 1oF21] ’_ 1 ;I KA foF e toFlflli i I IJ_I . i
z i i ™
= i f f | ! o
B E
o (-1
< C
Z
o
=

W'F (k)

1. i i Al iy A i H I
Wi 11 e 0] & 0% 90 [ Y B TR TN TY ?D T) ;‘, Y “ o™ 18 1f ‘“ w3 e el ee 'u o s b s et
Mar. 13 - 14, 1989 Oct. 21 - 22, 1989 Apr. 10 - 11, 1990

The time variations of scintillation index;SI. total elecron content:1tC, 2 laver critical fre-
quency: fof2. | laver virtual height:h'F, and their monthly median values(solid line) during large

geomaanetic storms of 1989 - 1999



J41-06 SSC.PC € 35 = Xk 3 1 $% B o5 B B 2= %)
b #. ABET. AB—% GRIERSTRR)

Ionospheric oscillation due to SSC and PC associated electric fields
observed at magnetically low latitude

Takashi Kikuchi, Shoji Kainuma, and Kazuhiro Ohtaka
(Communications Research Laboratory, Tokyo)

The HF Doppler measurement at magnetically low latitude revealed that the
positive magnetic impulse of storm sudden commencement (SSC) is associated with
an eastward electric field in the F-region in the day and evening sectors, and
westward electric field in the nighttime sector. This result indicates that
the SSC-associated electric field is directed from the dawn to dusk, which
suggests that the electric field originated in the polar ionosphere. The HF
Doppler measurement, on the other hand, detected ionospheric oscillation
associated with magnetic pulsation on March 24, 1991. The near 90 deg phase
advance of the HF Doppler change suggests that the PC associated ionospheric
oscillation is a direct consequence of a large scale oscillation of magnetic
field lines in the magnetosphere.
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lonospheric Infrasound Waves Observed In China

Wu—Chang Quan (Dalin Maritime University CHINA)

Toru Ogawa (Osaka
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Discontinuous regions of mid-latitude ionospheric total electron

content detected by NNSS

*Hiromitsu Ishibashi, Kazuhiro Ohtaka, Munetoshi Tokumaru, Takashi Maruyama, and Takashi Tanaka
(CRL)
We present a case study of discontinuous regions of mid-latitude ionospheric total electron content(TEC)
during a weak magnetic storm on October 2,1991, which was detected by the differential Doppler frequency
measurements of signals from NNSS(Navy Navigation Satellite System) satellites at Wakkanai(45.23°N,

1414°E) .
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Rochet Expeiment of Detection of the lonospheric Ledge by MF and VLF Waves

Masayoshi Mambo!, Tetsuo FukamiZ?,
! Kanazawa University.
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TEC MAP ON LOCAL TIME-LATITUDE PLAKE

MEASUREMENTS OF IONOSPHERIC TOTAL ELECTRON CONTENT USING GPS RECEIVER:
Tetsuro KONDO and Michito 1MAE
(Keshine Space Research Center, Communicstions Research Laboratory)

provides a line-of-sight
sulti-directlonal TEC observations
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Comparison between the equatorial He™ trough
and the equatorial NmF2 anomaly
Iwao Iwamoto (Communications Research Laboratory)

The satellite observations have revealed that at the topside
ionosphere around 1000 km altitude the latitudinal distribution of He*
has marked equatorial trough structure similar to the equatorial
anomaly in NmF2. As shown in the left panel below, the He* trough is
absent at all or is very shallow in the daytime, whereas it is very
deep in magnitude and broad in fatitudinal extent during the
nightt ime. Also is shown in the same panel the distribution of NmF2
observed simultaneously by the topside sounder. The NmF2 has similar
tendencies. Because the successful observations by [SS-b continued
for a period over three years, LT dependence of the He* trough were
obtained for the first time. It has been found that LT dependence of
He* trough is very different from that of NmF2 while the latitudinal
distributions are very similar to each other.

The right panel below shows the LT distributions at the equator
and crest latitude, 30 deg., which were obtained by averaging the data
of one year period. The equatorial He* trough is formed by the fact
that during nighttime the density decreases at the equator and it
increases at the crest latitude. On the other hand, LT distributions
of NmF2 both at the equator and at the crest are similar to the
variations of the solar zenith angle. The equatorial anomaly is formed
because the density at the crest latitude during day and evening times
glows to much greater values than that at the equator.

It has been well established that the “fountain effect® causes

the equatorial anomaly. The difference in LT dependence between the
two strongly indicates that the cause for formation of the He* trough
is different from that for NmF2, contrary to previous studies. 1t is

presumed that the reservoir effect of the plasmasphere contributes to
the formation of the He* trough instead of the fountain effect.
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ON THE OBSERBATION OF LARGE SCALE DISTURBANCE OF THE LOWER IONOSPHERE
BY TBE USE OF ATMOSPHERICS.

° Y. HONGOY, Y.WATANABEY), S.SHIMAKURA" and M.HAYAKAWA?

1) Dept. of Electrical Eng., Chiba Univ.

2) Univ. of Electro Communications

It is possible to estimate the effective height of the lower ionosphere and the propagation distance by
the use of daytime and nighttime atmospherics though the duration of those signals is very short. This
method is based on the analysis of the phase of atomospherics.
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A consideration of the lower ionospheric disturbances based on the changes
of the frequency of Omega signals.

*N. KAWAKAMI ¥, S.SHIMAKURA 1°,

1) Dept. of Electrical Eng., Chiba Univ.

N.SATO 2>, H.YAMAGISHI 2>, M.HAYAKAWA 3’

2) National Inst. of Polor Res.

3) Univ. of Electro Comnunications

Onega waves transmitted from Noway have been observed at three stations in Iceland
since 1985. In this paper, the lower ionospheric disturbances are discussed based on
the analyses of frequency shift of Omega waves.
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Fig.1 Typical changes of the frequency shift
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phere.
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Some features of the ionosphere over Japan during DYANA campaign

°Tadahiko Ogawa, Akira Ohtani, Seiji Nagai., and Manabu Kunitake
Communications Research Laboratory

During the DYANA (DYnamics Adapted Network for the Atmosphere) campaign from
January to March 1990, we conducted ionospheric observations over Japan by
means of routine ionosondes at five stations, VLF (OMEGA) propagation, and
NNSS satellite beacon wave. Winter anomaly was detected around January 15
and between January 20 and 25 by both the ionosondes at latitudes 30° ~ 45°
and the VLF phase measurement. These anomalies may be related to the strat-
ospheric westward winds over Japan induced by the activated planetary wave 1.
Upward-propagating gravity waves generated in the troposphere can manifest
themselves as traveling ionospheric disturbances (TIDs) at ionospheric
heights. Many TIDs (quasi-periodic fluctuations of ionospheric total elec-
tron content) were detected during the campaign. We find that the TID occur-

rences are controlled by both the geomagnetic activity (Ap-index) and foF2.
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Quantitative estimation of 30MHz interference signals

observed by Riometers

and their sources

YYUKIMATU Akirs, *ZJIRI Masaki, 2KADOXURA Akirs, 'ARAKI Tohru
‘Faculty of Science, Kyolo Univ., 2Nalions]l Iasutitule of Polar Hesezrch

Previous research shows Lhat 30MHz interference signals observed by Riometers are caused by

reflection in the F-region ionosphere with sufficiently high foFa.
In 1989 the noises at Syowa and Asuks, Antarclics were observed less frequenily at
We investigale quantitatively the dey of the week dependence and the

their sources.
weekend than on weekdays.

Bul we have not yel identified

sources of the noises in other localions and in other years.
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Spurious Electric Field associated with Upward Flowing Ion Beam (2)

°H. Hayakawa, K. Tsuruda, and T. Mukai
The Inst. of Space and Astron. Sci.

As we reported at the 91 fall meeting, spurious electric fields are occasionary observed with
upward flowing ion (UFI) beams near the poleward boundary of the statistical auroral oval. These
spurious electric fields are supposed to be generated by the photo electron shielding associated with
the density depletion. Usually AKR activity is very high during the intervals where the spurious
electric fields are observed, hence density profile associated with the spurious electric fields can
not be determined. For some cases, we obiained density profile associated with these spurious
electric fields when the souder experiment is in operation. The density profiles are extremly in
good agreement with the expectation. This result strongly supports that the sprious electric field
is caused by the density depletion associated with the UFI beams.
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Theoretical study on ISY-METS Rocket Experiment

Naoki SHINOHARA'  Tomoya INOUE!

Hiroshi MATSUMOTO!

Nobuyuki K AY A?

1.Radio Atomospheric Science Center, Kyoto University.
2.Kobe University.

For the realization of SPS (Solar Power Satellite), we carried out the MINIX rocket experiment (Microwave
Ionosphere Nonlinear Interaction eXperiment) in 1983. The objectives of the MINIX was twofold. One is
to develop and verify an energy transmission technology via microwave beam in space. The other is to
investigate the nonlinear plasma cffects caused by the microwave energy beam through the space plasma as
well as the counter effects onto the microwave beam. We will have the next rocket experiment named METS
(Microwave Energy Transmission in Space) in 1993 under the similar condition of SPS but with a more
sophisticated microwave transmitter. We will concentrate the microwave beam and investigate the plasma
cffects in METS. Prior to the experiment. we have to examine and predict the possible plasma interaction
between the high power microwave and the plasma in the ionoshere. We present the previous results of
MINIX and the METS system. The prediction of plasma effects under the condition of METS will also

studied by computer simulation.
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Sunlight effects on the conjugacy of geomagnetic field variations
Hashimoto,K!, N.Sato?, M.Kusunose'
'Kochi  University, *NIPR

Simuitaneous obsavatlon of geomagnetic variations has been continuously carried out at the
Syowa-Iceland conjugate pair of statlons. We examined seasonal and djurnal dependence of
geomagnetic variations at these stations.Results show that the difference of magnetic field
intensity at conjugate stations is caused by effects of sunlight in the ionosphere.
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ESTIMATION OF SOLAR X-RAY FLARES FROM SPA

T. Maruyama (Hiraiso Solar Terrestrial Res. Ctr.) and S. Nagai (Inubo Radio Obs.)

Abstract:
observations at Inubo Radio Observatory.

is large SPA's are larger than those expected from the simple sec y relation.

YLF phase deviations due to solar X-ray flares (SPA) are analyzed based on the
The results show that when the solar zenith angle

Further, on

the propagation paths over a high latitude region SPA's are less Lhan those expected. where

excess ionization due to auroral X-ray events and cosmic rays.

These results suggest that

SPA’s are largely depend on the normal D-region density structure.

[ X§Qov7ezs-
SERTFHEBE S — TRIUDS (9872 5aitRA
$-t"2) OEKF-HFHRZFHEI-& LT, KMED.
HBAEHOFHERET-> TV 5, KIGEHOR
REBBTH1HDOFED—>& LTVLFO L%
ARRTBHBIMTTMEL TS, KEBIVTIZ L BX8
BRERETSORTTRELEIIEZRITIH. VIFD
2D (SPA) ELTRWEh. SPAIRGISA
wrei-ELTMuh o s,

2. SPA

X®IVTIZ & BSPAIRX#AIE (F) ofta, KEYXM
f1 (x) . EREBE (d) IK&d2&B&<a50
T35, 2D HMIISPA (A @) o XEMIEE it
ETEIWTHEIMS ., x dOKFHEMIEELLIT
hiio i, ML EeFLTR. Adid cosx b
JUdTHIETES LTV S,

3. x tktrit

KEERTUMIIUT. Fil. R Lo TEART
b5, FFHRTHB L HITIEREICIH - TERDI
cosy DEHEMID, KIKTHIL TS VLF@
BOW Australia (3FMGER A TEHITHFIZE
WOT. LOMOFEMERMUTE S, Solar
Geophysical Data S G U7 XSG (1-8 A)
DHEMME A ¢ /cos x DYRERD S &L cos x b
VT3ROS —ED IR %9 b0, cos x A4/
ERBBIEHONT. COWFEISRKELTHRTL S,
XEBE L TOXBVTES -3 0[BT b KBRS
DI HITFHLENHH . KEKTASKEOIBED
FIbITIZIEN IR SR,

HWHROMBREHZFRL cosx %2[1/C(x)Ixxa TR

ERA1ME . KBXTIMICEKS 0—E0 R
#ohiz, 2. C(x)iz Chapman @ grazing
function, a3 EDIELSDENNILLB LS ITH
HIH{T. Australia MPDOYE0. THRETH - 120
KB EFANAE NS, By (cosy
KIE) &b bX#IFIIHSPAICEICH 2 & 2Bk
T 5, XRMIELSPAO B E M S 1IZ13 W o D B
& (KEBWIZ X 3 ERRNBOBESN) ZREFICE
RYTILEEEZTRLT S,

4. d k{7
RRTEELTHAA A HEIRO ) S ERME
#& LT Australia(d=8310km), Hawaii(d=6130km).
La Reunion (d=11020km). North Dakota (d=9180km).
Norway(d=7860km), Liberia(d=14540kn) %43@z*. [
BBITKIRKT/HDOBEHIEL. BREIKGEHER
QL. TOER. RIREOM (Australia, Havaii,
La Reunion) Ti3 A ¢ DM ICHATID
Iz LT, f#RIEEIER  (North Dakota, Norway)
TAGKHE T U - DRI FE @I D 609% BUE &
1712, £7-. La Reunion [G1§2 TI3WIRE 7L ARS K I
MR R oM THBHFHEORBIIITA LD - 1,
FEARIE AR TIX KIS AU & 5 B iz 2-07X4
PHINIC L SR HRODEEIEIEL TS &
i ohn, KBKTIMIKFIEO B4 & HHIZSPAIZD
RDOHGEIZKE CEIFLTWAIEER LTS,

5. F&%

LELDXBIWTRYRBIZIN IMBRIEZD T,
SPAIN G757 9AIE T HICIIIR R DS B 45, H
EFEFE2ZISIEANCRUTEZET., IO
ERBAEH Z MRt i L8bh b,



J4a2-P77 Black Blant-12ktaBREBRLEYAEENE

fBEwE MEZF—B BJ ¥ °FHEA

Electric Field Measurement in the Ionosphere
by the Black Blant-12 sounding rocket.

H.Kakinuma, K.Tsuruda, H.Hayakawa and ° M.Nakanmura

The Black Brant-12 sounding rocket was launched from Poker Flat, Alaska
on March 22,1990. We measured the electric field in the ionosphere in the
aurolal region using the Time-of-Flight technique of lithium ion beam. The
measurement was successful and we have 2945 return ion beam data. We have
applied correlation analyses on these data and found that 83 dita are
reliable. Figure 1 shows the calculated electric field from the time-of-
flight. The trend of the absolute E field appears to be along the
calculated VX B field. The electric field of the ionospheric origin are
the deviations from the YxB field and found to be still large, sometime
reaches to ~ 300 mV/m. Farther analysis, including the comparison with the
plasma data, using the vector electric field data will be presented.
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VARIATION OF THE GEOMAGNETIC QUIET-DAY CURRENT SYSTEM

YUJI YAMADA
KAKIOKA MAGNETIC OBSERVATORY

We apply the method of the principal component analysis for Japanese geo-
pagnetic records and derive two-dimensional patterns of equivalent currents
responsible for day-to-day change of the geopagnetic quiet daily variation.
First four components are cosmon for all! seasons and the contribution of am east
-west current pattern is largest except for equinoxes.
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