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Al 1 _O 1 The Tangential Stress by the Kelvin-Helmholtz Instability
at the Magnetospheric Boundary

Akira Miura (Department of Earth and Planetary Physics, University of Tokyo)

It has recently been demonstrated, by means of a two-dimensional MHD simulation, that a finite
thick velocity shear layer with super-Alfvénic velocity jump at the magnetospheric boundary is
unstable to the Kelvin-Helmholtz (K-H) instability no matter how large the magnetosheath sonic
Mach number (Mg); a result suggesting that the tail flank boundary of the magnetosphere is also
unstable to the K-H instability. In order to investigate this consequence further, particularly in order
to clarify the dependence of the tangential stress on Mg, the dependence of the development of the K-
H instability on Mg is studied in detail.

For all magnetosheath sonic Mach numbers a velocity boundary layer is formed by the instability
inside of the magnetopause and it becomes wider for a smaller magnetosheath sonic Mach number. A
flow vortex is excited at the inner edge of the velocity boundary layer for all sonic Mach numbers and
the magnetopause boundary is more highly nonlinearly corrugated by the instability for a smaller
sonic Mach number. The net energy and momentum flux densities into the magnetosphere are
calculated just prior to the saturation stage; for 1.0 < Ms < 3.0 the energy flux density into the

magnetosphere is approximated by 0.054MspoCs3/2 = 0.045Vqpg, where po is the unperturbed
magnetosheath plasma density, py is the unperturbed magnetosheath pressure, Vg is the unperturbed
magnetosheath flow velocity, and Cg is the magnetosheath sound speed, and the momentum flux
density into the magnetosphere or the tangential (shearing) stress at the boundary is approximated by
0.083po. That is, the momentum flix density into the magnetosphere or the 1angential stress at the
boundary is proportional 1o the static pressure in the magnetosheath and not proportional to the
dynamic pressure in the magnetosheath. The anomalous viscosity by the instability decreases in the
absolute magnitude with increasing Ms; this result suggests that the dayside (except the subsolar
region) and the dawn-dusk magnetopauses, where the magnetosheath flow remains subsonic, are the
most viscous parts of the boundary, although the tail flanks are also found to be viscous enough for
the viscous interaction.
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Abstract

I BLSA IS BYBEE D x HHR

¢ RHGEF. HUB. WRA

Analyses vare made on the semlannual variation of geomagnetic am index to

investigate quantitatively the contribution of the so called equinoctial mechanisa

to the amplitude of the variation.

It vas found that the an index has a peak atx =0,

vhere x is the angle betveen the sun-earth line and the magnetic axis of the earth,
and is about 40X higher than the value at x =+35° ,showing the important contribution

of the equinoctial mechanisn to the semiannuai variation.
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EVOLUTION OF TEARING INSTABILITY:
2D HYBRID CODE AND MHD CODE SIMULATION

Takeshi MURATA

Yoshiharu OMURA

Hiroshi MATSUMOTO

Radio Atomospheric Science Center, Kyoto University.

We study the evolution of the ion tearing mode instability using a two-dimensional electromagnetic hybrid
code. Most of the previous computational studies of the ion tearing instability have been performed using
magnetostatic hybrid codes, where electron dynamics are neglected. However, in our hybrid code, electrons
are treated as a massless fluid. Our results suggest that the presence of the electron fluid will stabilize the ion
tearing mode instability but destabilize the following coalescence instability. A zero resistivity electron fluid
cannot move through X points. This is due to the fact that the electron motion is frozen into magnetic field
lines. We therefore artificially insert a finite resistivity into the electron momentum equation. The results of
our computer expriments are compared to zero resistivety experiments already presented. Additionally, we
evaluate the kinetic effects of ion particles in comparison with 2D MHD simulation results.
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Al11-04 Convecting Towards the Catastrophe of Substom Onset

Z. V Lewis (Univ. of Tokyo)

The "directly driven” and "loading-unloading” systems are united within a self-consistent
dynamical model of substorm evolution using the single principle that the magnetosphere minimise its
potential energy with respect to external (solar wind) conditions. The model predicts both the

conditions required and the energy released at substorm onset and thus can be directly related to
empirical results.

A consideration of the magnetospheric response to constant solar wind conditions enables explicit
model equations of the time evolution of the system to be constructed which are equivalent to
trajectories upon the cusp catastrophe surface.
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Energetic Particle Observations by GMS-3 and GMS-4

T. Nagai (Meteorological Research Institute)
S. Miyatake (Meteorological Satellite Center)

Energetic particles are observed by GMS-4 at 140°E and GMS-3 at 120°E.
Substorm-associated flux variations can be compared at these two positions.
In the evening region (18-21 MLT) and the post-midnight region (23-04
MLT), the flux variations are generally small and the flux recovery is
delayed relative to that occurring in the pre-midnight region (21-23 MLT).
Near noon, the magnetopause crossing can be detected in the flux data.
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Convection in the Polar Cap in Intervals of By=Bz=0 in the Solar Wind

Mukai2, A. Nishiga®., A. Matsuoka?,

. and R. Lepping

T. Nakagawal. K. Tsurudaz. T.2
H. Hayakawa

! Tohoku Institute of Technology, ¢ ISAS, 3 NASA GSFC

Electric field characteristics of the polar cap in the
energy state of the magnetosphere are investigated by using the
electric field data obtained by EX0S-D satellite during the
period when the y- and z-components of the interplanetary
magnetic field (IMF) are zero. In intervals of By=Bz=0, the
polar cap electric field tended to be small. An extremely calm
polar cap was found, but the convection velocity had significant
magnitude and never vanished. There was a case where solar wind
energy and plasma entered into the magnetosphere even when By and
Bz were zero, but global convection pattern was not clear.
Sometimes electric field in the polar cap was different under
almost the same solar wind condition. The difference was not
explained uniquely by the solar wind speed nor by the sign of Bx.
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IMF Dependence of the Polar Cap Potential Difference Observed by AKEBONO
Satellite

°S.Hayashi (Aoyama. Univ./ISAS), K.Tsuruda, T.Mukai H.Hayakawa, A.Matsuoka (ISAS)

The electric potential difference across the polar cap(the polar cap potential difference) is stud-
ied using AKEBONO(EXOS-D) electric field data. It has been considered that its being made by
merging of the magnetospheric field with the interplanetary magnetic field(IMF). It is well-known
that the magnitude of the polar cap voltage depends on the B, of IMF. The polar cap potential
difference increases from 30kv to 160kv as negative B, increases, and it becomes about 20kv which
the viscous interaction seems to cause when B, is positive. The value of the polar cap potential
difference is related with the interaction between the magnetosphere and the solar wind. We have
found that the dependence of the polar cap potential difference on B, from AKEBONOQ’s data is

similar to that from S3-3 satellite’s.
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°T Obara, T Mukai, A Nishida, H Hayakawa and K Tsuruda ( ISAS )

EX0S-D observation revealed that an entire polar cap region was sometimes
filled with the spike-like electron precipltation. Features of the spike-like
electron precipitation have been investigated as follows.

Comparison with IMP data by IMP-J has shown that the spike-like electron
precipitation appeared when IMF Bz was positive ( see Pig.1(a) ), whereas there
was no dependency on By and Bx ( see Pig.1(b)-(c) ). Regardless of large By,
they covered an entire polar cap region ; no spatial ( dawnslde or duskside )
concentration was found ( see Pig.2 ). The spike-like precipitation should
occur simultaneonsly in both hemispheres in spite of large Bx value.

Fitting an accelerated Maxwellian to the spectra of spike-llke precipitation
ylelded a temperature of ~50eV. This temperature is very simllar to that of
magnetosheath/mantle electrons.
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Fig.1 Plots of nunber of cases as a function
of Bz(a),By(b) and Bx(c) where fluxes above

the polar rain were observed (hatched portlons).

Occurrence of spike-like electron precipitatlon
is strongly controlled by IMFP Bz, whereas
there was no dependency on Bx and By.

Fig.2 Distribution of the

spike-like electron precipi-
tation in the northern polar
cap for By>0 (top) and By<0
(bottom). There is no control
of IMF By.
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Characteristics of the particle precipitation over the polar cap
during IMF Bz > 0

°I.Shinohara! , T.Yamamoto? E.Kaneda! , T.Mukai?,S.Kokubun!

1: The Department of Earth and Planetary Physics, The University of Tokyo
2: The Institute of Space and Astronautical Science

The electron precipitation over the polar cap region was first reported by Winning-
ham and Heikkila[1974]. They classified its characteristics into 3 types : (1) a uniform
soft electron precipitation, "polar rain” (2) structured localized fluxes of more energetic
electrons (~1keV),”polar showers” (3) intense "polar shower” activity ”polar squalls”.
"Polar shower” usually appears when the IMF Bz component is positive, and has relation
to occurence of polar cap aurora.

We have studied the transpolar arc event in January.11,1990, using EXOS-D auroral
images, plasma data, and plasma data obtained by DMSP-F8,9 satellites. The results are
following :

¢ from low altitude(840km) observation, the dusk part of the auroral oval bounded by
the transpolar arc was filled with soft electron precipitation (like "polar shower”)
like as the case reported in previous papers (e.g. Makita et al[1991]).

e but at high altitude(10,000km), weak uniform electron precipitaion (like "polar
rain”) was observed in both dusk and dawn parts.

o because more structured fluxes could be seen at low altitude, the formation mecha-
nism of " polar shower” may be operative in lower altitudes.

o spacial distribution of "polar shower” has a dawn-dusk asymmetry. it suggests that
"polar shower” depends on IMF the By component.

e because "polar rain” was observed in both sides of the transpolar arc, it is more likely
to bifurcate the magnetotail lobes with plasma from the plasma sheet boundary
layer, as suggested by Frank et al. [1982].

Based upon these results, we selected the cases in which almost simultaneous observation
was operated by EXOS-D and DMSP-F8,9, from November,1989 to March,1990 and have
investigated the charactristics of "polar shower”. In this presentation, we will show the
altitudinal difference of "polar shower” and discuss its formation mechanism.
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Thermal lons from Solar Wind through Cusp Region to Geomagnetosphre
S.Watanabe, E.Sagawa, l.Iwamoto (CRL)
B.A.Whalen, A.W.Yau (Canada,NRC.HIA)
K.Tsuruta, H.Hayakawa, T.Mukai (ISAS), N.Kaya (Univ.Kobe)

Thermal ions (H*,Hett) from the solar wind through the cuap region in the dayside magnetosphere are
controlled by IMP from a statistical point of view. This report also shows the property about the penetration
and the relaxation process of Het+ and H* from solar wind under upfiowing ionospheric ions using EXOS-D/SMS,
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Al1-11 ALTITUDE PROFILE OF THE POLAR WIND VELOCITY
AND ITS RELATIONSHIP TO IONOSPHERIC CONDITIONS

°T. ABE, B.A. WHALEN, A.W. YAU (Herzberg Institute of Astrophysics
National Research Council of Canada)
S. WATANABE (Hckkaido Institute of Information Technology)
K. OYAMA (Institute of Space and Astronautical Science)

Polar wind observations above collision-dominated altitudes from the Suprathermal Ion Mass
Spectrometer (SMS) on Akebono satellite are discussed with a particular emphasis on the relationship
of ionospheric conditions to ion outflow signatures. SMS routinely observes the polar wind ion outflow,
which includes heavy (O*) ion as well as light (H* and He*) ions. From these data, altitude profiles of
the paralle] (field-aligned) ion velocities in the polar cap region were obtained. These altitude profiles
were compared with simultaneously measured electron temperatures for a number (> 40) of Akebono
passes in which both the ion parallel velocities and electron temperatures were available. Shown in Figs.
1 and 2 are examples of the parallel velocity altitude profiles for H* ions during 20 day periods in May
1991 (left side) and August 1990 (right side). These observations were limited to the polar cap ( > 80°)
latitudes to exclude other types of upflowing ion events which occur in lower latitude regions. Auroral
zone energization was excluded by rejecting high temperature (T, > 15,000 °K) events. Figure 1 indicates
that the H* ions acquire statistically significant upward velocities near 2,500 km, and that the velocity
increases from < 1 km/s at 2,000 km to 8 km/s at 3,800 km. The monotonic increase in the parallel
velocity with altitude may be qualitatively understood in terms of the continuous acceleration of the polar
wind in the course of its upward expansion. On the other hand, the altitude profiles in Figure 2 display
somewhat different characteristics; significant flow starts at lower altitudes ( < 2,000 km) and the vertical
gradient is steeper than that shown in Figure 1. Since the solar zenith angles during these events are
similar, seasonal effects are not probably responsible for the difference in the two profiles. Significant
differences in thermal electron energy distributions from TED observation were found in the two
intervals (Figs. 1 and 2) studied. Electron temperatures during the August 1990 events are typically
higher than 6,000 °K at 2,400 km altitude, while those in May 1991 are near 4,000 °K at the same
altitude. Further, electron densities in the May 1991 events are estimated to be 7 x 10* /cm® on an
average, which are as much as a factor of three larger than those in August 1990. These data suggest
that the difference in the polar wind velocity profiles is a direct consequence of the electron temperature
and density variations in the low-altitude polar cap region where the polar wind flow originates.
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An Exact Solution of 3D Compressional Reconnection Problem

Toshio Terasawa (U. Tokyo), Masahiro Hoshino (Riken), and Masaki Fujimoto (Nagoya U.)

For a three-dimensional reconnection problem in a compressional plasma, we have found a new
analytic solution, which consists of ideal-MHD regions, MHD singularities (slow shocks and
rotational discontinuities), and a neutral line. This solution predicts the existence of plasma jetting
parallel to the neutral line, in addition to the usual plasma jetting in the direction perpendicular to the
neutral line. However, contrary to the suggestion by Lau and Finn [1990], and Priest and Forbes
[1992], that three-dimensional reconnection regions should have velocity singularities, our solution
has well-behaved velocity fields without any singularity.
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Equatorial Mapping of the Electric Field Convection of Akebono(EX0S-D) satellite
by the Tsyganenko magnetic field model

A.Imasaki, A.Nishida, K.Tsuruda, T.Yamamoto (the Institute of Space and Astronautical Science)

The electric fleld has been observed by EFD instrument on Akebono(EXOS-D) satellite in
the polar orbit. Although the polar ionospheric mapping of the electric field convection vector has
carried out and the polar ionosperic convection has been investigated in detail, the convection in the
outer magnetosphere has been investigated little based on in-situ observation. We will investigate
the electric field and convection in the magnetosphere by mapping the electric field convection
vector observed by Akebono satellite into the magnetic equatorial plane using the Tsyganenko
magnetic field model. Since the magnetic field lines in the magnetosphere are quite variable and
can deviate greatly from the Tsyganenko magnetic fleld model when the magnetic activity is high,
we choose the quiet case when the Kp index is low when the Tsyganenko magnetic field model may

be valid for the projection for mapping.
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A11-PP-49 Near-tail Magnetic Configuration and
Particle Precipitation During Convection-Dominated Period

Susumu Kokubun® and Iku Shinohara (Department of Earth and Planetary Physics,
University of Tokyo, Tokyo 113)

A magnetospheric substorm has been defined to be "a transient process initiated on
the nightside of the Earth in which a significant amount of energy derived from the solar
wind-magnetosphere interaction is deposited in the auroral ionosphere and in the
magnetosphere”(Rostoker et al., 1980). It is generally considered that a substorm sequence
consists of the thiree phases, growth, expansion and recovery phases, and is of duration of
2-4 hours. On the other hand, prolonged AE activity with duration of more than 4 hours
does not occur so frequently, but is observed in association with the southward
interplanetary magnetic field. The recovery phase and such prolonged disturbed periods are
perhaps the least understood aspect of magnetospheric disturbances.

In this study we will examine two day periods, November 24-25, 1986, which contain
several substorm sequences, a prolonged quasi-steady AE activity and quiet periods.

As is shown in the Figure, AL and Dst indices were in a quasi steady level during the
period from 22 UT on November 24 to 08UT on November 25. Strong substorms were
observed before and after this interval.

One of interesting features found in this analysis is that a stretched magnetic field
configuration was observed in the near tail region. The inclination of magnetic field
during quasi-steady AE interval was ~0°, similar to the field configuration during the
growth phase of strong substorm. The Dst index was fairly stable around ~-90 nT. Thus,
the polar current system during this period is due dominantly to quasi steady convection
driven by the solar wind.

We compare electron and ijon precipitation characteristics during periods
corresponding to quiet condition, expansion phase and convection-dominated period by

using DMSP image and particle data.
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Recovery of Magnetospheric Configuration Associated with
Northward Turning from Southward IMF

Tatsuki Ogino

Solar-Terrestrial Environment Laboratory, Nagoya University

We used a global magnetohydrodynamic (MHD) model of the interaction between the solar
wind and the earth’s magnetosphere in order to investigate magnetic reconnection in the magne-
totail and following recovery of magnetospheric configuration when the interplanetary magnetic
field (IMF) turned from southward to northward. In the simulation, a near-earth magnetic
neutral line is formed at z = —14R, and a plasmoid is ejected tailward during southward IMF
(B: = —5nT and t < 5Tm). After the northward IMF reaches the dayside magnetopause,
reconnection region moves from subsolar point to high latitude tail and a wavy phenomenon at
the dayside magnetopause disappears. Closed field lines which are added near subsolar region
due to the high latitude tail reconnection convect tailward along flank magnetosphere and shift
toward the center of plasma sheet to give recovery of long magnetotail.

Bz=0nT = -5nT = 5nT t=66.5m ( 9.5m) Bz=0nT - -5nT= 5nT t=104.5m ( 47.5m)

energy llux |2 local time and radial distance energy Nux 12 local time and radial distance
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Fig.1. Polar cap and equatorial patterns of the earth’s magnetosphere, and 3-dimensional
magnetic field configuration when the IMF orientation turned from southward to northward.
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Characteristics of the plasma convection and the precipitating particles
near midnight auroral oval for northward IMF

S.Taguchi!, M.Sugiura®, J.D.Winningham?®, and N.C.Maynard*

! Faculty of Science, Kyoto University
* Institute of Research and Development, Tokai University
3Southwest Research Institute, U.5.A.
4 Phillips Laboratory, U.S.A.

Plasma flow near the midnight auroral oval for northward IMF is highly structured in some cases,
but in others the flow shows a coherent large-scale convection pattern. In particluar, when the IMF
is stable and large, a flow pattern controlled by IMF By appears. We examine characteristics of the
precipitating particles for various patterns of the plasma convection and discuss the corresponding
state in the magnetosheric source region using the DE-2 electric field and particle data.
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Measurenent for mast aligneent of the Akebono satellite

K.Kohno. F.Tohyama. M.Tanaka (Tokal Univ.), E.Hirokawa([SAS)

The Akebono satelllte carries a flaxgate magnetometer (MGF) with the sensors mounted
on a 5-n extension mast. For the magnetic field data processing, {t is very important to
elininate periodic spin effects by the deviation between the sensor frame and the
satellite frame. From the data of the sun sensor (TSAS) mounted on the spacecraft itself
and the MGPF data, the directional allgnment and the annual changes of the mast were

measured.

In result, distortional twist of the mast Is exist with 0.4-0.7".

The anual

change of the alignment increases gradvally with 0.15 /year and periodical changes with

{-nmonths vere observed.
orbit.
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The New Systen of KASMMER
* Satoru Tsunomura, Akira Yamazaki and Tetsuo Tokumoto ( Kak. Mag. Obs.)

The optical punping magnetometers have been used as the main Instrument of Kakioka
Automatic Standard MagnetoMEteR (KASMMER) since 1972, but now they are apt to be out of
order frequently after long time use. Examining the requirements for geomagnetic date
and recent progress of technology and considering the cost performance of equiment, we
decided to replace then with other Instruzents.

The new system consists of a fluxgate magnetometer and 4 Overhauser magnetormeters
with 8 Fanseieau-Braunbek coils. The former is for hlgh sensitivity data with the
resolution of 0.01 nT and the other is superlor in the stabillty of base llnes. Coils,
canceling the geonagnetic field In the direction of coil axes and providing wide area of
uniform zone, nake it possibie to perform the conponent observatlon by scalar magneto-
neters as Overhauser Magnetometer.

In 1989, the fluxgate magnetometer (Shicmadzu Corporation) was installed at the depth
of 58 in the new observation house underground. From 1990 to 1992, we have got 4
Overhauser pagnetometers (GEM SYSTEMS through KOKUSAI Eiectronmics Corporation-KEI-) and 3
Fanseleau-Braunbek Coliis with 85 cm radlus (GAUSS through KEI). We are now testlng
cosponent observatlon by Overhausar magnetometers. Figure 1 shows one of the results of
component observation by an Overhauser Magnetonmeter.

A new computer syster wiil also be installed by the end of the fiscal year of 1992.
The new computer system conslsts of 7 Work Stations and is expected to be effective in
the progress of data processing, especially in data exchanges through telecommunication
lines.

In the lecture, following matters will be discussed

1. the limitation of the accuracy of data
2. the averaging interval of one second values
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Fig. 1  One second values of H conponent observed by Overhauser Magnetometer (OHD)
opticai Punping Megnetometer(KAK) and the difference.
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Sizultaneous Observations of Decametric Pulsar in our Galactic Center at 6 point frequencies

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

The decametric pulsar vith a perlod of 421.602+0.002 =sec has been observed in a frequency
range from 21.9 to 38 MHz since Its discovery in 1984. In the present observation carried
out in 1992, simuftaneous observations have been made at 6 different frequencies fn a wide
frequency range from 21.86MHz to 65. {MHz together vith tracking observatfon of north pole
reglon in terms of the galactic coordinate. Although the present data analysis is In a
preliminary stage, the result conflrns that a clear image of pulse forn can detectable only
vhen the observations are made in galactic center tracking mode.
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A12 02 GEOMETRICAL BEAM-MODELING OF A COMPONENT OF
- JOVIAN DECAMETRIC IO-RELATED RADIATION

Koitiro Maeda (Hyogo College of Medicine)

We discuss the beaming geometry of a component of Jovian
decametric lo-related radiation (so-called lIo-B radiation) on the
basis of the 22.2 MHz occurrence probability data of a ground-based
observatory (University of Texas Radio Astronomy Observatory). The
Texas occurrence probability data were originally plotted as a
function of the central meridian longitude in System III (CML), i.e.,
sub-observer longitude, and the orbital phase angle of lIo measured
from its superior geocentric conjunction (Io phase). In order to see
the beam directions with respect to the orbital position of Io we
replotted the same data as a function of sub-Io longitude and the
difference between the sub-Io longitude and CML. In such a plot we
found that the longitude difference changes as a function of sub-Io
longitude (referred to as a "longitude-difference drift"). We made a
simulation based on a hollow cone beaming hypothesis and a standard
model of the Jovian magnetic field (04 field model) to account for
the observed longitude-difference drift.

In our model it is assumed that the radiation frequency is close
to the electron cyclotron frequency at the emission point, and the
radiation is emitted into a thin hollow cone with its axis tangent to
the 1local magnetic field. It is also assumed that the Alfven waves
excited near lo propagate along the flux tube to excite the 22.2 MHz
radio source close to the cloud tops of the planet. Since the angular
velocity of the corotating magnetic field exceeds that of lo's
orbital motion, the 22.2 MHz source presumably lies in a flux tube
ahead of Io. We used a "lead angle", which is defined by the
difference between sub-Io longitude and the equatorial longitude of
the Io-excited flux tube, to take account of the Alfven-wave
propagation time. We determined the lead angle and cone half-angle
that account best for the observed longitude-difference drift. It is
concluded that the longitude-difference drift is strongly related to
the non-dipolar characteristics of the Jovian magnetic field
represented by the 04 field model.
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WAVE NORMAL DISTRIBUTION OF A WHISTLER AT THE DUCT EXIT

Yoshikatsu NAKAMURA
Communications Research Laboratory, Koganei, Tokyo, 184

Wave normal directions of a whistler at the duct exit are calculated when initial wave normals
are upward at the conjugate duct entrance (Fig. 1). Vertically downward wave normals (dip:90°)
appear quasi-periodically at the duct exit for the wave injection positions at the duct entrance
(Fig. 2). Figure 3 shows the distribution of whistler wave normals at the duct exit for the
case of Figure 2. The abscissa is a horizontal distance from the center of the duct normalized
to the duct half-width A. Two kinds of wave normals appear in the duct's central region.

One is vertically downward wave normals shown by solid line, corresponding to the lobes near dip
90° in Figure 2, which are responsible for the penetration to the ground. The other is shown
by dotted line, which is supposed to be related with the propagation near the Gendrin angle.
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Wave generation in the tethered rocket experiment (Charge-2B)

* M. Usui(Univ. of Electro-Comm.), T. Abe(NRC), S. Sasaki(ISAS), K.-I. Oyama(ISAS),
N. Kawashima(ISAS), W. J. Rait(Utah State Univ.)

The tethered rocket experiment, CHARGE-2B, was carried out in March 1992, The experiment had
two purposes. The first was to clarify the possibility to stimulate Very Low Frequency(VLF) electromag-
netic waves by modulating a propagating electron beam at an energy of 3 keV with a current of 2 Amperes.
Second was to study the charging of vehicle and beam propagation over a wide altitude range. The charging
effect, wave generation and current induction on the wire by the beam emission were studied by these
experiments.
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A Study on Wave Excitation and Propagation
induced by Electrodynamic Tether Current

°Hideyuki USUI

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University.

To study the excitation of plasma waves by the electrodynamic tether system, we performed computer
experiments using electromagnetic particle code. In a model region, & cross-field current source is placed
which represents a tether current. The current intensity is modulated with various frequencies. We adopt
1D and 2D models for the computer experiments. In the 1D case, we examine the basic characteristics of the
induced waves such as wave mode and propagation angle with respect to Bp. It is found that a wave packet
is enhanced and propagates mostly along By for the case that the frequency of the current oscillation w is
less than §1,. Judging from its polarization and propagation velocity, the wave packet can be determined as
whistle mode. As the propagation angle approaches to a right angle with respect to By, the wave becomes
damped. By performing 2D computer experiments, we confirm the 1D results and examine the detail of the
wave propagation. A model of moving current source is also adopted for 2D computer experiments.
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Fig. 1: Spatial distribution of whistler mode wave packet.
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Study on avoiding the blackout
by computer experiments

°Satoshi TAKENAKA

Hireshi MATSUMOTO

Hideyuki USUT

Radio Atmospheric Sdence Center, Kyoto University.

Blackout is an inevitable phenomenon which disables radio transmittion from a spacecraft in reentering
the aumosphere. In search of the possibility to aveid the blackout, we perform computer experiments with
2D electromagnetic particle code. In a model region of the computer experiment, we radiate a wave from one
of the boundaries toward a nonuniform dense plasma. In 1D model, we give uniform By in the dense plasma
so that the radiated wave could propagates in the whistler mode. In case of £}, > 2wy where wy denotes the
frequency of the source wave, the whistler wave can propagate without loss. In 2D model, to realize a realistic
situation, we adopt 2 dipole field as By which is created by DC current fixed at the body surface. Taking
account of the results obtained jn the 2D computer experiments, we study and present the characteristics of
the whistler propagation through the dense plasma as well as the transmission ratio of the wave.
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Computer Experiment of Self-focusing of a High-Frequancy Wave 11

H. Ueda! H. Matsumoto®

!Chiba Univ.

2RASC Kyoto Univ.

Y. Omura? T. Okuzawa?®
3Denki-tsushin Univ.

Possibility of self-focusing of high-frequency electromagnetic wave in inhomogeneous

plasma are studied by 2D computer experiments to investigate the nonlinear interaction
of microwave transmitted by Solar Power Satellite with ionospheric and magnetospheric
plasma. It is assumed for initial condition that electron and ion density distribution
are Gaussian along the direction perpendicular to the wave normal of O-mode wave.
It is discussed the electron density distribution are nonlinearly unstable because of

self-focusing and charge separation.
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The study of a nonlinear intaraction between an intense microwave beam and
jonosphere plasma

°Naoki SHINOHARA  Hiroshi MATSUMOTO

David SHKLYAR

Radio Atomospheric Science Center, Kyoto University.

In the near future, the SPS (Solar Power Station) will be constructed in space and provide electric power
by the transmission of 2.45GHz microwave beam from space to the earth. Prior to this, we need to analyze the
interaction induced by the intense microwave beam radiated into the ionosphere plasma, which may cause the
energy loss of the electric power from SPS. Previously we studied the interaction by computer experiments
and a rocket experiment (MINIX). However, we have not studied the interaction with the realistic parameters
for the future SPS. In this study we carried out two kinds of the numerical analysis, one of which is the study
on an exicitaion and a saturation of electrostatic plasma waves, and the other of which is a modulated
instability of the intensive wave beam caused by a nonlinear frequency shift due to a ponderomotive force

under the realistic parameters of the SPS.
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Nonlinear Propagation of Intense EM Wave Through the
Ionosphere

° David R. Shklyar, Hiroshi Matsumoto

Radio Atmospheric Science Center, Kyoto University, Uji, Kyoto 611, JAPAN

In this paper we examine modulational instability of very intense wave beam from SPS
(Solar Power Station), interest being restricted to the wave propagation in the upper
ionosphere and magnetosphere.

The electromagnetic field is described by its vector potential

A(F,t) = Re{A(F.t)}, A=i(z.p, z)é‘f hds—iot 1)

where z axis is along the vertical, corresponding to the main direction of the wave prop-
agation. The equations of particle motion, which constitute the characteristic set of the
kinetic equation, are written in Hamiltonian form and solved by the averaging method.
Then the set of Maxwell’s equations with the nonlinear current determined by the electron
distribution function is reduced to two complex equations of the form:

daq I"I2 -
2ik—> + 8100 = —g o =1,y (2)
where 2 & , .
Qi=aa+ Fre k* = eoppo(w® — wy), (3)

and other notations are standard. For analytical consideration we limit ourselves by linear
polarization of the wave and neglect its dependence upon y coordinate. More precisely,
we put

a: =a, =0; a,=a(z,z)e) (4)

and rewrite the equation for e, in a form of two equations:

2 2
Ja 1828y  adp ~0: dyp _1_¢9_qp)2 1 a_ v a2 ®)

2kadz? 4kc’v,,,

az +lc:8:l:¢9:l:+2k8:l:2 ! E+2k oz

The right hand side of the equation for ¢ which is proportional to the potential of pon-
deromotive force and is nothing but nonlinear frequency shift causes the modulational
instability which developes with the spatial growth rate

wla?

AT ®)

Numerical estimation of the quantity x with the parameters relevant to the problem
under discussion yields x ~ 2-10~3m™!. The transversal scale of modulations which have
maximum growth rate is of the order A, ~ 7-10%m.
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Blectrostatic VLF Eaissions Observed by DE-1
T. Ondoh and Y. Nakamura (Communications Research Laboratory)

VLP electric field data(850Hz-40kHz) from DB-1 were received at Kashima,Japan during
June, 1986 to January, 1991 as one of the NASA Dynamics Bxplorer Guest Investigator
Prograz. Whistler-induced hiss, electrostatic banded hiss and magnetospheric chorus
were observed by DE-1 in the vicinity of the equatorial plasmasphere.

¥histler-induced hiss occurs often in the equatorial outer plasmasphere, its
occurrence latitude is dependent on geomagnetic activity,and frequencies of whistler-
induced hiss is mainly below 10 kHz. The oscillation of electrons trapped in
potential well of oblique electrostatic whistler waves produces a frequency broadening
at each frequency component of whistler depending on whistler wave amplitude. This
process may cause wide band whistler-induced hiss as transient remaining effect after
a whistler trace, The upper limit frequency of the whistler-induced hiss may be due
to decrease of frequency broadening with increasing whistler frequency.

Banded hiss(3-6 kHz) was observed only during electric field minimum period of narrow
band 1 kHz hiss of electromagnetic whistler mode. The electric field minimum or lack
of BLP hiss is caused by the spin effect of DB-1 long wire antenna since the wire
antenna rotates around the spacecraft spin axis in the anti-cart wheel mode.
Therefore, the banded hiss(3-6 kHz) observed in the outer equatorial plasmasphere is
electrostatic waves.

Magnetospheric chorus consisting of upper band(6-7 kHz) and lower band (4.0-5. SkHz)
was observed at geomagnetic latitude 1.4'S (L = 3.83) outside the midnight plasma-
sphere in the recovery phase( Ep= 4) of a great geomagnetic storm (Ep= 9). FPrequency
gap(5.6-6.0 kHz) of the magnetospheric chorus is smaller than 7.0 kHz which is
estimated from the Burtis's expression of 0.45fy for the magnetospheric chorus
frequency gap, where the IGRF electron gyrofrequency is 15.6 kHz at the observation
point of magnetospheric chorus. The observed lower frequency gap of magnetospheric
chorus implies that the geomagnetic field around the observation point was depressed
by about 20 ¥ inside the equatorial ring current in the storm recovery phase,
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Discovery of Periodic Pulse of ESCH Waves in BPS of the Magnetosphere

Hiroshi Oya, Masahide Iizima, and Akira Morioka
Institute of Astronony and Geophysics

Tohoku University

in the data of the first magnetosphere crossing of the Sakigake
spacecraft, a large amplitude electrostatic plasma vaves vith intensity
of several 10 n¥/m have beon identified while the spacecraft vas passing
through the BPS region of the magnetospheric tail. The analyses shov that

the pulses are generated vith period of about 27 sec.
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Electrostatic Plasma Waves around the Magnetic Equator
- Observation results by PWS onboard the Akebono satellite

K.Okamoto and H.Oya (Geophysical Institute, Tohoku Univ.)

Among the plasma wave data obtained by PWS onboard the Akebono(EXOS-D) satellite, new type of the
electrostatic plasma waves is found in the region of near magnetic equator. The resulted frequency domain
of theses electrostatic plasma waves shows that the wave is the ESCH wave( electrostatic electron cyclotron
harmonic plasma wave ). The occurrence of the ESCH waves shows two types, i.e., type A for the ESCH
wave emissions with discrete patches and type B for continuous occurrence. The occurrence periods of the
type A ESCH waves show very systematic values with the variation of the observation altitude. The present
study shows that the origin of the periodic occurrence of type A ESCH waves is plausibly related to some
unknown plasma instability associated with gravity-MHD waves( new type of MHD waves ).
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Omega signal intensities observed by the Akebono satellite
Minoru Hata® Isamu Nagano® Satoshi Yagitani® Kazutoshi Miyamura® Iwane Kimura**
*Kanazawa University **Kyoto University

The Akebono satellite observed the Australia, Argentina and Tsushima Omega signals as it passed
1000~2000km over these Omega stations. In this report, we compare the observed Omega signal iu-
tensities with the values obtained using a full wave calculation. The spatial variations of the calculated
Omega intensities are quite consistent with those observed, but the calculated intensities themselves are
a few dB larger than the observed intensities. This difference in intensity may be due to the horizontal
inhomogeneity of the D region, which is not modeled in the full wave calculation, or to the incorrect
assumption about the radiation characteristics of the Omega antenna.

ST, FANRBRIOKMETHTWS 10.2kHz OESFFECE AR E ho ¥ A%, W
#BL, HESVRABROEHERTCOMUBCHI- ALY, EBELLNBAArDE I 2 AxLHl>C
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Full wave analysis on simultaneous VLF observations on the ground
and at Akebono during HIPAS experiment
°K. Miyamura® 8. Yagitani* I. Nagano® I. Kimura®* T, Okada' K. Hashimotof!
*‘Kanazawa Univ. **Kyoto Univ. !Toyama Pref. Univ. ''Tokyo Denki Univ.

The VLF waves radiated from the polar electorojet currents modulated at a frequency of 2.5kHz over HIPAS HF
heating facility were observed simultaneously on the ground and on the Akebono satellite. We tried to estimate the
PEJ antenna altitude and an equivalent dipole moment by comparing the simultaneously observed field intensities
with those calculated by a full wave method. As a result, the observed values were in agreement with the calculated
values when the source diple is located at an altitude of 66km in the east-west direction and its moment is 4.3 % 10* Am.
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Linear Mode Coupling in Nongyrotropic Plasmas

°Armando L. BRINCA
Radio Atmospheric Science Center, Kyoto University
Luis Borda de Agua
Instituto Superior Tecnico, Lisbon Technical University
Dan Winske
Los Alamos National Laboratory
Hiroshi Matsumoto
Radio Atmospheric Science Center, Kyoto University

The wave and dispersion equations for perturbations propagating parallel to an ambient
magnetic field in magnetoplasmas with nongyrotropic (i.e. exhibiting gyrophase organiza-
tion) particle populations show, in general, the occurrence of coupling among the three
parallel (left- and right-hand circularly polarized electromagnetic and longitudinal electro-
static) eigenmodes of the associated gyrotropic medium. These linear interactions brought
about by gyrophase organization can: (i) enhance growth and enlarge the unstable spectral
range of pre-existent (gyrotropic) instabilities, (ii) excite electrostatic (and electromagnetic)
perturbations in media whose free energy sources are solely electromagnetic, and (iii) drive
hybrid (both electrostatic and electromagnetic) wave growth in thoroughly stable Maxwellian
plasmas. Simulations with a hybrid code (fiuid electrons and nongyrotropic particle protons)
illustrate the first effect and follow wave growth beyond the linear regime.

Ep -

0.07 —

0.0 '

Nongyrotr.

(-] —
0.07 |- —

0.0 | |
0 ot 2 40

Fig. 1. Temporal evolution of the-normalized wave magnetic field energies obtained
from the gyrotropic(top panel) and nongyrotropic(bottom panel) simulation runs.



A12-16 Stimulated electromagnetic emission from
turbulence: A new remote plasma diagnostic

Simon Goodman and Hiroshi Matsumoto
Radio Atmospheric Science Center, Kyoto University

Disturbance of space plasma by external sources, such as waves or beams, can produce
a state of turbulence. Turbulence is able to excite both electrostatic and electromagnetic
waves but it is only the electromagnetic waves that can escape the plasma to be directly
observed at long distances away. The phenomena of stimulated electromagnetic emissions
(SEE) may turn into a useful turbulent plasma diagnostic. Reported here will be exper-
imental measurements of SEE from ionospheric turbulence produced by high power radio
frequency heating facilities and also a newly developed theory for the phenomena. SEE
at electron cyclotron harmonics will be concentrated on. A typical spectra is shown in
Figure (2). The theoretical interpretation involves a three wave decay of the pump wave
into electron Bernstein and low frequency waves, the direct conversion of the pump wave
on pre-existing turbulent density depletions into upper hybrid waves, and the merging of
the upper hybrid waves and low frequency decay waves which then produces SEE. The
mechanism is depicted in Figure (1). Electron cyclotron harmonic emissions may be useful
in being able to accurately measure the ambient magnetic field. One of the most easily ob-
served features of SEE spectra is so sensitive to frequency changes relative to the electron
cyclotron harmonic that it is possible to measure the local ambient magnetic field to an
accuracy of 1nT. SEE has also been reported from laboratory beam plasma expeiments and
may therefore be a general plasma phenomena.

-10
pump
dBm (
(wea kes) L
EE
(nr.kis) 5
]
-110
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or
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Figure 1: Figure 2:

Stimulated dectromagnatic emission (SEE) away from the cutofl. The pump is the largest
sigaal, and the broad upshifted maximum is the symmetric feature to the right of the pump.
Data from Lavasgadales campaign, May 11, 1988 16:14:25; A/ kH: from fo: fo=5.443
MHs; [ is the pump frequancy.
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Plasma Wave Signatures of the Magnetotail Reconneciton Region :
MHD Simulation and Ray Tracing

°Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University
James L. Green
NASA/Goddard Space Flight Center

We present the results of an innovative and powerful
new technique to be used in the interpretation of GEO-
TAIL plasma wave data when the spacecraft is in the
deep magnetotail during potential reconnection events.
To provide the best possible magnetotail structure of
magnetic fields and plasma densities, an MHD simula-
tion is performed, At precisely the moment of reconnec-
tion, during the simulation, the magnetotail structure is
used in the ray tracing calculations of various plasma
waves expected to be generated in the X point region.
Several wave modes are studied in detailed (L-mode ion
cyclotron, R-mode ion cyclotron, lower hybrid waves,
whistler mode waves, and L-O and R-X mode waves).
Ray tracing calculations are performed in these modes as
generated from a point source at all wave normal angles
in the reconnection region.

Assuming each ray is generated at the same intensity,
a ray density distribution is derived for the entire spatial
reconnection region for several frequencies that each of
the plasma wave modes can support in the MHD mag-
netotail model. As a hypothetical spacecraft transverses
the tail reconnection structure along a typical trajectory
&z pseudo-frequency time spectrogram can then be con-
structed. It is clear that each of these wave modes has
a distinctive pattern of propagation, along the magnetic
field, transverse to the magnetic field, or trapped within
the resulting plasmoid or reconnection region and should
be easily distinguished in GEOTAIL measurements.

e Plasma Frequency
T 0.07 Hz

-0.63

0.00
X [km]
Fig. 1: Contour map of the electron plasma frequency,
and ray paths for L-mode ion cyclotron waves at 0.07 Hz.

Ion Cyclotron Frequency

s
X [km] o

Fig. 2: Contour map of the ion cyclotron frequency, and
ray paths of R-mode ion cyclotron waves at 0.2 Hz.
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Low frequency wave analyzer on board PLANET-B

K. Hashimoto (Tokyo Denki U.), M. Matumura, I. Nagano (Kanazawa U.),
T. Okada (Toyama Pref. U.), M. Tsutui (Kyoto Sangyo U.), H. Matsumoto (Kyoto U., RASC)

Design of the low frequency wave analyzer on board PLANET-B is discussed. This system has its own
CPU and DSP. Some data analysys, data compression and management are done the CPU and DSP.

ELabic

XKEZHFHIR PLANET-B Rtk EMNHAH
SHALRALY, 84T 274 (S)HTCPU%S
B, BOERDIP LD 3w FICROH T EROVICHENT
TEIMENERMEI TV, R A=-FVT T
FhoTuAZ Eb, CPU b Lt DSP (Digital
signal processor) i LCHERX b IXAE L, MR
PEROERICKREL TV, ERXENERE (Low
Frequency wave Analyzer , B85 LFA) IX OFA (On-
board Frequency Analyzer), WFC-D (Wave Form
Capture-Direct), WFC-M (Wave Form Capture-
Memory) D=20#B b x> TS . FRENHP
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REVICHEAICHBRENS 2HOFXf H—rT Vv F
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OFA (On-board Frequency Analyzer)
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WFC-D (Wave Form Capture-Direct)
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Study of Martian lonosphere-Magnelosphere by Low Frequency radio wave Analyzer onboard PLANET-B
T. Okada (ToyamaPrefectural Univ.), K- Hashimoto (Tokyo Denki Univ.), 1. Nagano (Kanazawa Univ.),
M. Tsutsui (Kyoto Sangyo Univ.), H. Matsumoto (Kyolo Univ, RASC)
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Analysis of the Jovian decametric S-bursts by high speed A/D converter

“KE.Hirata, H.0ya, A.Morioka and M.liziaa
Geophysical Institute, Tohoku Univ.

The generation mechanism of Jovian decametrlie¢ radiations has been studied
using nevwly developed videband polarimeter. To analyze short durating
S-bursts, the detected signals are digitized through a high speed
A/D converter with the aid of a computer PC-98. The set up becames the
tirst diglital system so far In the history of the studies on S-bursts.
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The Polarizatlon Characteristlc of lo-related Jovian Decametric Radio Bursts

H. Mlsawa(STE Lab., Nagoya Univ.), H. Oya, M [lizima(Goophys. inst.,

Tohoku Univ. )

The analyses of polarization characteristic of the lo-related Jovian decametric radio bursts have been
perforned with estimating the effect of folloving factors; 1)the polarlzation mixture occurring In aniso-
iropic plasmas, 2)the interforence by reflected vaves fron the ground, 3)the alxture of the non-polarized
component with the polarized coaponent In radio bursts. The full wave analysis along ray paths shows that
the effect of 1) is a negligible quantity as coapared with 2) and 3). The quantitatlve analyses for 2) and
3) suggest that the lo-related radio bursts are characterized by the elliptlcal polarization vith a mean

absolute value of about 0.35 for the axial ratlo.
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Tue EsTIMATION OF TWBEK ATMOSPHERICS’S AZIMUTH ANGLE By THE PHASE ANALYSIS.
*Y.HONGOVY, S.SHIMAKURA" and M.Hayakawa?

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

2)Univ. of Electro Communications

It is possible by the phase analysis to estimate the eflective height of the lower ionosphere and to
locate the sources of atmospherics with sufficient accuracy. This method is based on the phase of
atmospherics. We present the result of simulation and discuss the property of this method.
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Propgation mechanism of whistler-mode waves in the lov-latitude magnetosphere deduced from
observed results of conjugate measurements of LF Decca navigation signals

Y. Tanaka, H.Takahashi,M.Nishino, Y.Kato and Y. lkegani( STE Laboratory, Nagoya University)

Mechanisms of ducted propagation and transmission through the lower ionosphere down to the
ground are deduced Trom observed results of whistler-mode vaves of LF Decca signals
transmitted from Biei and Akkeshi in Hokkaido ,at the conjugate points of the transmitters.
Intensities ,Doppler shifts from transmitted frequency ,and the ratio of right- to left-
handed polarized components are investigated. The obtained results are compared with the
ones from conjugate observations of VLF waves from Alpha station in Eastern Russia.
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Heating of cold electrons and plasma density modification due to nonlinear interaction
between a whistler mode and an L mode
“Satoshi Yagitani® Yoshiharu Omura®® Hiroshi Matsumoto®™ Isamu Nagano*®
*Kanazawa University “*Radio Atmospheric Science Center, Kyoto University

A whistler mode wave and an L mode wave at a frequency of w propagating parallel to the external magnetic field
By interact with each other to produce a nonlinear v x B force, which accelerates electrons along Bg. In a cold
nonuniform plasma the 2w oscillating component of the nonlinear force resonates with the local plasma oscillation around
the resonance point given by 2w ~ wy, exciting a large-amplitude ES oscillation. ith the mobile ions the excited ES
oscillations generate a couple of ES solitary waves accompanied by ion density cavities, which strongly heat the electrons.
On the other hand, the stationary (dc) component of the nonlinear force strongly modifies the initial plasma density
profile. In such a plasma density the energy of the incident L mode wave decreases hecause of the scattering due to the
modified density profile. This in turn decreases the nonlinear force to reduce hoth ES excitation and associated density
modulation by the dc component. We will present theory and analyses of the electron heating and density modification
observed in the particle simulation by the KEMPO code.
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HEERICE VIR e — Ly Y NEEL, ABBSHECRFR IV ATy 2#T 5,

COFENENL 2 RoRTHI LN, BREREONERD 2 B CERT IS (2« K7) tEBMMICER LRSS (de K7)
2§50, WwWEHSR, 77 X<NERM 2E0oEoNERE—FToH0oMET, v YRICIVHRENLRET S,
AFvHHEETIHESCR, COoBRERNRL Y/ F vy 2E0fBITH {25 Langmuir ¥ VY by B LU A VB R OR
(cavity) 22 L, WFERESMMLTLE S, —F., de@A, WRAITE TR LU F 2B CHAICMMF 5 AW,
BBy —aAcik 77 X~HEOBEEZELEETLES, COBEEERICED, AHLE=—VilEl s, 208
HIETREE I X=hTHPT 5, TOER, LE—-VFE+{ 29 —=— FOFH HNBHEEROBREL 3 HEBo—L v
YHLEDL, WL IHNEHOBES X F IR LE 7 I X~EROEEN L L ICHALATLES
B, LRTFLRENRECESLC,

iz, KEMPO code ZlVuA—XTHFr iav—vavic kW @bohiERo—f%5id, chit, 2wTiEdT 55
BEHOEGONMNEES LU Y 2 XA=EEORME{LERLALOTH Y, I X~FEEHFET 51200, BREDHO
BEMRPLTOLBFHALATLS, BECR, Iab—2avOBEREHEMNMLLYSL, FBo—L Yy hIc X3
EFm#L LUBEEE:, EENCRITTITETS3,

E,/cBy Plasma
density SETR

b ==\ (1) AKRE o, 55806 [c] SGEPSS S5 T Rk
T T (2) A% fh, 55 90 [6] SGEDPSS TR,

s3.0 i s3.0 3
£ £

28,3 8.5

ng?
é—:élu 0 Aoz °°

xfig
[E: Time evolution of the amplitude of the excited ES oscillation

and of the plasma density profile



A12-PA-21 BELLAZEHEHIES
RWEBHDTHZFIZONWT

° =z B4 | gD - RKBY F (IR

On a Distribution of Polarization Ellipse Formed by a Localized Wave Source
M. Ikeda ( Musashi Univ.), I|. Nagano ( Kamazawa Univ. )

By analyzing wave intensity distribution data acquired on the ground, one of
the authors (M.1.) has inferred positions and extents of VLF wave exit areas
located on the ionospheric lower boundary. It was found that a triggered
emission was radiated only from a localized exit area with the extent of 25-50
Km. Ve compare the distribution of polarization ellipse formed by the small
vave source, with the result of the simulation executed by Prof. |. Nagano.
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Ground observation associated with SEPAC modulated electron beam experiment:
comparison with the intensity calculated by full wave method
K.Endo" I.Nagano® S.Morita® N.Kawashima*" E.Mizuno**
*Kanazawa Univ, ""ISAS

The ATLAS-1 Shuttle mission was launched at I(ennedy Space Center on March 23,1902, Plasma wave injection was carried
out as one of the SEPAC experiment when the shuttle passed by the region where the footpoint of magnetic lines passing the
shuttle are close to Japan and U.S.A. areas. We observed the wave radiated from shuttle with Search Coil antenna during this
campaign at Kanazawa. The intensity was too weak to recieve at Kanazawa. In this report, we discuss the reason on the basis
of a full wave calculation and consider the conditions of success to recieve the wave on the ground
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OBSERVATION AND ANALYSIS OF NONLINEAR
WAVE-WAVE INTERACTIONS IN THE IONOSPHERE

Satoru OHNAMI

Masashi HAYAKAWA

(The University of Electro-Communications)

Abstract

Nonlinear interaction between signals from a ground-based VLF trans-
mitter and ELF emissions in the auroral ionosphere is studied by means
of the bispectrum analysis. A bicoherence analysis has indicated that the
sideband structure around the Siple transmitter signal received onboard
the ISIS satelite is due to the nonlinear interaction between the Siple
VLF signal and the pre-existing ELF emission.
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Ground-based Direction Finding of Magnetospheric

VLF/ELF Radio Waves

wo Bt B %T it

B WX tt B EL ¢

Masaru YAMAGUCIHT  Katsumi HBATTORI  Naofumi IWAMA  Masashi [TAYAKAWA

| madinks

The University of Electro-Communications
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A SURVEY OF WAVES NEAR THE EARTH'S MAGNETIC EQUATOR
Hong Liu and Susumu Kokubun

Department of Earth and Planetary Physics, University of Tokyo

Electromagnetic ELF emissions are often observed in the deep plasmasphere of L=1.5~
2 by the AKEBONO(EX0S-D) satellite. Analyzing the twelve month data (from 1989 to 1981),
we have found some characteristic phenomenon of ELF waves near the

Here some results are reported.
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Mode Conversion Processes of Terrestrial Hectometric
Radiation Observed by Akebono Satellite

M. Iizima and H. Oya
( Institute of Astronomy and Geophysics, Tohoku Univ. )

Since the first proposal of mode conversion processes from
electrostatic plasma waves into electromagnetic waves by Oya (1971),
mode conversion processes have been considered as one of the main
processes to produce electromagnetic waves in the space plasma.
clear evidences of Terrestrial Hectometric Radiations (THRs) with
discrete multi-band emissions in their spectra have been obtained by
PWS on board the Akebono (EX0S-D) satellite in the many polar orbits.
Numerical calculations have been carried out using multi-layer model
of plasma density distribution to seek a possible mechanism of multi-
band emissions in the THR spectra. The effect of finite slabs have
been identified in the present numerical calculations; i.e., the
energy conversion rates of escaping electromagnetic waves periodically
become large when the wave lengths are matched with the condition of
standing waves in a given slab. These finite slab effects can be the

Very

origin of discrete multi-band structure in the THR spectra.
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The analysis of electrostatic bursts
observed by the Akebono satellite in the polar region

" E.Matsumoto and H.Oya ( Geophysical Institute, Tohoku Univ.)

Using the high frequency resolution plasma wave detector, PWS, onboard the EXOS-D (Akebono)
sattelite, intense wave bursts have been detected in the polar region in the magnetic lattitude range from 75
to 80" . The observed spectra show three types, i.e., (1) Broadband spectra ( beyond electron plasma
frequency up to UHR frequency ), (2) Coupling spectra between UHR frequency and electron plasma
frequecy, (3) 2nd and 3rd harmonics of UHR frequency. The generation of these bursts is closely related to
the precipitating energetic particles at the polar cap edge (or inside), and indicates the strong non-linear

wave-particle interaction process.

=3
BAERFCELTIMP6T 2 ORI EIZED
BEENEWENEBust & (BEN) 13, %
(COTFERFICE->THRENTERLM, HFIF
0 B O Vikingi 12 & - THIZRAIE FBITH L
TLREN Bl A SHAlE Nz Z D Burst-
Haiz, EF#EH s CEDTHEMNHEL,
BiTcAVWERREIZFEBRY 4 02 T
instrumental Zc saturation” 7¢ #2 % internal modulation-
MW 2 EVTHEFRMELLE DDA Iz,
7 — 2 WA
ZOMBBust B, TR FILoEn
532044 Ficgliahit. £hid,

(1) BRI 22 b v (X7 ERE
A2 TUHRB#ER It EvE S, MG SE
BLTWS, )

(2) UHRM & & 7o Xk enh » 7
Jo 2T BARYT I

(3) W2, W3 X CHUBUHRBEMO&HE
BRAEMDANT F I

n3fMH©c, —hedHebi@EL TV
BT8O, BTFTHTIZL » THE X Nin situ
CHAILTwWAB BT had, HI1iC
(2) 24 701 @ £F¥ . Whistler modei &
UHRE, LTS, *+ fpp o B3~ 24565
bhTwd, ¥ RESFTIZ,. ®EE8000km
n 510000kmFfERE, B 48 12700/ 5 8BOEE,
Local ime Tz Bz ® { Hoh - Tl 3¢
BEBBOFTE
FEROICIERTBHRAR TS 5 - O H P T Burst-
BgoRh%lz,. BTV LlcLairs BBE
Ho—LTRELETLZL, MEOIFEEHBEE -
THEEFANKLKELERK LTWS, HBEED
P—LAEECTIE, Bl shitWRCE ok
EHRTFELAEZVWI &2, REHFKCX-» TEE
TENTWVd, T TEV 2R DI ET-BLT
HEFRESATA D E, HBEGERK

(Wyyp = @,) = (kyye £k,) V= 0

v TERBMICIN T EHEHTFEFRT 3
mUHR iw,tt‘ﬁiﬁli‘—)&?’f'ﬁ‘&ﬁ'ﬂ(i&hm'ﬁ

BECcHrha e, BRAERIIET I, #-T
EHEEELHKROERBHRETHIZRoERABED
HTFHAEER, thobhs

(g = @) = 0p ) = Ky £ K, = Kgyo )V, = 0
MELTLIEREN D, ZhIZLDRBME T
EOHEEEEELLVWE—LE— FIZHL, BKkoik
BHEN-UTFHAERACI -T2 L —D B
fibhTtwacMEns.

PATH 9t 3080600

(a) LEXOS-D WS

iy |

=3

=

frequemctkizy

i

03541
]

1} [
5 mnT
N a1

E B
e
a‘:‘_._- )

@) P 005090600
()
134
693’94/'
130 246 ([en)

)1.652
f:l’mm+f'=:mﬁ4

Intensity (VAn® Hz) (og)
Lo
1

2 3 4aia Z2 3 488

100 1000
Frequency (kHz)

2 3 4

1 49390222 F(a)é B Burstd 2 ~ 2
Fib(b) UHR & Whistlertt s » U o 2L 1={#



A12-PA-28
BRIFLEARZ bW — DB 23V —v 3 )
‘T ASN BET MR (LAY

Numerical simulation of the spectra of BRIFLE
M.Kikuchi, H.Oya, A.Morioka and M.lizima (Geophys. Inst. Tohoku Univ.)

To understand the genaration mechanism and the model for observed BRIFLE, the numerical simulations of
the BRIFLE spectra have been carried out, setting the the source region around L=1.6 with height of 1500Km.
The results show that simulations can be completely made to fit with the observed spctra showing that the
present generation model of BRIFLE is completely model of BRIFLE is completely acceptable.
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Time Variation of Amplitude and Phase of VLF Waves Observed
by the Akebono Satellite (Application of Analytic Signal Method)

°Y. KASAHARA'  P. A. Rosen®* M. HATA®

! Dept. of Electr. Eng. II, Kyoto Univ,

3 Dept. of Electr. Eng., Kanazawa Univ.

I. NAGANO* Y. OHMORI*
? J.P.L. NASA, USA
4 Inst. of Space and Astronautical Science

I. KIMURA'

Wideband dynamic spectra in the frequency range from 100Hz to 15kHz are observed by WBA (Wideband
Receiver) subsystem onboard the Akebono satellite for either the electric or magnetic field component. The
observed data are sent to the ground by analog telemetry and are recorded in DAT (Digital Audio Tape). In
order to analyze the time variation of amplitude and phase of VLF signals, analytic signal method'), which
yields the instantaneous amplitude and phase of the signal, has been applied to WBA data. Precise analyses
of the time variation of amplitude and phase shift of the VLF signal such as Omega signal and triggered

emissions are expected.
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Ray tracing of magnetsonic waves (MSWs) observed by EXOS-D (Akebono)
and their k-vector estimation using maximum entropy model.

°*Hideki KENMOCHI Yoshiya KASAHARA Ken-ichirou YOSHIDA lwane KIMURA
Dept. of Electr. Eng. 1I, Kyoto Univ.

Magnetsonic waves (MSWs) are very frequently observed by EXOS-D (Akebono) in the vicinity of equa-
torial plane. Based on the electric field data of GEOS 2, Laako et al. [1990] presentd new idea that MSWs
are propagating in the azimuthal direction. On the other hand, Kokubun et al. [1990] suggested these waves
are of distant origin and propagating radially inward because multi-band structures are seen also below the
local proton gyrofrequency. Now we apply ray tracing study to MSWs and show they can propagate quasi-
azimuthally considering the presence of plasmapause. Then we extend wave distribution function method
of maximum entropy model (Lefervre et al. [1981]) to ion-concerning mode waves and estimate the direction

of k-vector of MSWs.
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Fig.1: Multi band spectra of an MSW emission ob-
served by EXOS-D (Akebono).
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Fig3: k-vector estimation of an MSW using maxi-
mum entropy model.
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Modern Bayesian Approach to Automatic Transaction for
the Separation of Spin Synchronized Signals

T. HiGucHI
The Institute of Statistical Mathematics, Tokyo

C.T. RUSSELL
Institute of Geophysics and Planetary Physics,
University of California, Los Angeles, USA

Motivation

Data taken aboard a spinning spacecraft frequently suffers from an unex-
pected modulation synchronized with the rotation of the spacecraft. If there is a
strong noise source along some view direction, a resulting strong periodic noise
appears in the measurements. Consequently, this spin-synchronized signals of-
ten dominate over the real signal and mask it eventually. A method to separate
real signal from the several possible sources of noise would greatly enhance the
scientific return.
Problem

A specific problem we should solve is the extraction of useful information
(i.e., natural real signal z(n)) and the elimination of irrelevant information (i.e.,
background noise) from given data of the form (y(n),8(n)) (n=1,...,N),. The
background noise is quite sensitive to the phase § and then can be described as
a function of time, n, and phase, 8(n): B(n) = B(n,d(n)). An estimation of z(n)
begins with determining B(n,8(n)) at each n. In fact, it is impossible to uniquely
de%.lt-lne B(n,8(n))at each n. Hence we usually circumvent this problem by neglecting
the time-dependence of B(n,6(r)) during a relatively long interval. Furthermore
this procedure based on the conventional digital processing technique inevitably
involves human interpretation and interaction under the direction of a specialist
of algorithm development.
Procedure

The modern Bayesian approach allows us to flexibly model the observed data
with too many parameters and to get an unique solution by taking account of
prior information in an analysis process objectively as much as possible. We
present a procedure to automatically remove the background noise associated
with the spin by using this modern Bayesian approach in which the observation
can be described as y(n) = w(n)t(n)f(0(n)) + z(n), where f(6) is the phase response
of the background noise. w(n) and ¢(n) are the stationary fluctuation and long-
term components of the envelope of the background noise intensity, respectively.
The modern Bayesian approach enables us to determine w(n), ¢(n), z(n) at each
n, as well as unknown form of f(6).
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A THEORY FOR IONOSPHERIC COUPLING
A3 1 "O 1 OF AURORAL OMEGA BANDS

*Takashi Yamamoto! and Masao Ozaki2
1:Department of Earth and Planetary Physics, University of Tokyo,
2:Institute of Industrial Science, University of Tokyo

The formation mechanism for omega bands as observed on the poleward boundary of diffuse
aurora in the morning sector was studied by a two-dimensional particle simulation for the motion of
magnetospheric plasma perpendicular to the geomagnetic field (Yamamoto et al., 1990; SGEPSS).
The essence of the proposed mechanism is the Wﬂﬁjﬂd}Mﬂﬂﬁtﬂhﬂ de:vclopmg on
the poleward boundary of the plasmasheet, which is briefly described as follows (see Fig. 1). If the
poleward boundary of the neutral hot plasma is spatially disturbed, positive and negative space
charges start to accumulate just westward and eastward of a "crest” of the disturbed hot plasma,
respectively, because the hot protons and electrons magnctically drift in opposite directions. Particles
in the crest are pulled poleward by the EXB drift in the appearance of an electric field. The initial
perturbation is thus amplified in a similar way to the Raileigh-Taylor instability. The formation of
electric dipoles on the boundary results in a spatial modulation of the energetic electrons, which can
be identified with auroral omega bands.

In this paper, we derive the linear growth rate of the M-D instability in the magnetosphere-
ionosphere coupling system. To obtain the general formula for the growth rate, we should take into
account the effect of the ion inertia drift as well as magnetic-drift-induced charge separation. Suppose

a deformed isodensity contour in the x-y plane as x(y)=&(r) sin ky ( see Fig.1), where x and y are the
latitudinal and longitudinal coordinates, respectively. From conditions of quasi-neutrality in the
magnetosphere-ionosphere, we obtain the differential equation to govern the temporal evolution of the
perturbation amplitude &(1):
028/ 0t2+YNd5/ O - YINYMDE =0

Here, 7\p is the growth rate for the ionospheric-coupled M-D instability without inertia drift effect,
and 7y is the inertial relaxation rate defined as ¥ =X, /Cy (Cy is the field line integrated inertial
capacitance; see legend of Fig. 2). From the solution to the above equation, the linear growth rate ¥
is given by 7= ( YtV Y IN2+4Y [NY mp ) /2. For parameter values appropriate for omega bands,
7mp~5X10-3s-! and ¥1n~0.1-1s-1. In this case, the growth rate ¥is approximately equal to ¥ pp. It
is then concluded that the perturbation on the poleward boundary of the plasmasheet can be amplified

with the growth rate of ¥MD which is determined from direct coupling of the M-D instability to the
ionosphere.

Fig.1 Ionospheric coupling of current generator Fig.2 Equivalent circuit for M-D
due to the M-D instability instability in the M-I coupling
/r &L x EQUIVALENT CIRCUIT
v
< 1 { bootstrap generator
magnetosphere i oV
magnetosphera
{ inertial capacitance
Cu Cu= I p‘m i
Bs)
R
AV AYAVAVAYA | Pedersen resistance
ionosphere R= i—




A31_02 Electric Field and Potential Structures

with Northward Interplanetary Magnetic Field; EXOS-D Observation

°A. Matsuoka, K. Tsuruda, A. Nishida, H. Hayakawa and T. Mukai
The Institute of Space and Astronautical Science

Many observations have been reported the electric field and the plasma convection associated with the
northward interplanetary magnetic field (Maezawa [1976), Frank et al. [1986], Heppner and Maynard [1987]).
Electric field data of EXOS-D also shows that complicated signatures appear in the polar region when the
IMF is strongly northward as seen in Figure 1.

It has been considered that the flow caused by the rotation of the earth is negligible in the polar region
because the flow caused by the solar wind-magnetosphere interaction overwhelms it (Hill [1979]). When IMF is
northward, however, the convection velocity is generally slow and the co-rotation flow is sometimes comparable
to it. In Figure 2 case the co-rotation flow produces considerable effect upon the potential structure in the
system rotating with the earth. It is expected to make dawn-dusk asymmetry in the polar cap signature even
when By, is small.

12

Fig.1. The convection flow mapped on the ionosphere
of 120 km altitude. The data was obtained in
March 30, 1990, 1900 - 2100 UT and averaged
every 8 seconds.
Fig.2.  Top panel: The E-t diagram for the down-
ward electron and ion for the case of Figure 1.
Middle panel: The variation of the electric po-
06 tential plotted every 8 seconds. The solid and
dash lines are before and after the subtraction
of the co-rotation effect, respectively. Bottom
panel: The GSM-Y component of electric field
averaged every 32 seconds.
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Characteristics of Ionospheric Ion Flow

the Polar Wind Acceleration Region

S. Watanabe (HIIT), T. Abe, B.A. Whalen, A.W. Yau (HIA), E. Sagawa (CRL)

Suprathermal lon Mass Spectrometer (SMS) on the EXOS-D satellite has measured the jon energy distribution
functions at mid-altitudes (< 10000 km). From the observed energy distribution functions we estimated
ion temperatures, ion densities, ion velocities and the satellite potential to the plasma. The ionospheric ions
are gradually accelerated with increasing of altitude along the local geomagnetic field line in the polar wind
acceleration region. H', He* and O velocities reach about 10 km/s, S km/s and 4 km/s, respectively, at
10000 km altitude. H* and He® have similar drift energy. However, O drift energy is larger than H' and
He’ drift energies. The results show that the H' and He’ drift energies or momentums move to the O° by
ion-ion interactions in the polar wind acceleration region.
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lon Temperature Anisotropy Observed by EXQS-D/SMS
E. Sagawa (CRL), S. Watanabe (HIIT)

SMS on board the EXOS-D satellite measures ion distribution functions, for various ion species, projected on to
the spin plane. By calculating moments of the observed two dimensional ion distributions, we can estimate various
physical quantities, eg., densities, velocities, temperatures, and heat flow. T, and 7], can be calculated when the
instrument samples near the field line. A statistical analysis of the T, and T} data indicates that the T, decreases
with altitudes with smaller gradient than that predicted with the kinetic model, and that Tjz+ decreases with

altitudes while Tjy,+ and Tjo+ remain constant.
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Characteristics of the energy gap of the ions in the diffuse auroral region

H.Shirai, K.Maezawa, T.Mukai, N.Kay
(ISAS) (Kobe

(Nagoya U.)

Using the data obtained by the Akebono satellite,

the energy spectra of ions in the diffuse auroral region.

K.Tsuruda, and H.Hayakawa

Uy (iSAS)

we have examined

In many cases, the

spectra of the diffuse ions in this region have an dip at aboul 10 KeV. (It is

seen as a white band in the example shown in the upper figure.) The occurrence

frequency of this phenomencn has the dawn-dusk asymmetry and is larger in the

dawn side.
field , magnetic field and KP index.
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Field-Aligned Currents Driven by Plasma Flows in the Nightside Tail Flanks

B. Fukunishi®, T. Mukai®, H. Hayakawa® and K. Tsuruda?
! Upper Atmosphere and Space Research Laboratory, Tohoku University
2 Institute of Space and Astronautical Science

Using the Akebono magnetic fleld, charged particle and electric field data, the
relationship between field-aligned currents, precipitating particles and convection flows has
been examined in detall. [t was found that the large-scale fleld-aligned current systems in
the 04~10 MLT and 14-20 MLT sectors are colocated vith the regions of magnetosheathlike
eiectrons and lons and intense convection flovs. it vas also found that >1-keV electrons of
plasma sheet origin occasionally appear in this fieid-aligned current region. These results
suggest that field-aligned currents in the dawn and dusk sectors are driven by anti-sunward

flowvs in the tail flanks which partly have a topology of open field lines.
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A31-07 VIKING AND DMSP-F7 OBSERVATIONS
OF DAYSIDE FIELD-ALIGNED CURRENT SYSTEMS

Ohtani, S., P. T. Newell, T. A. Potemra, and L.J. Zanetti
Johns Hopkins University Applied Physics Laboratory, Maryland, U.S.A.

M. Watanabe, and T. lijima
Department of Geophysics and Planetary Physics, University of Tokyo.

Dayside large-scale field-aligned currents have been classified into region 1,
region 2, and mantle systems; the mantle current current system has also been referred
to as (traditional) cusp current system. Since various regions of the magnetosphere can
be mapped along field lines toward the dayside high-latitude region, it is very difficult
to determine the source region of each of these current systems. Particle precipitations
would be informative as to the source region, and therefore would be useful for
examining the generation mechanism of field-aligned currents. On the other hand, the
spatial distribution of these current systems sensitively depends on the interplanetary
magnetic field (IMF). Thus, multisatellite observations of field-aligned currents and
particle precipitation are desirable for examining the current systems. In this paper we
study the dayside current system by combining Viking and DMPS-F7 observations.
Tens of events are selected in which Viking and DMSP-F7 traversed the dayside high-
latitude region (09<MLT<15, 70°<InvLat<85°) simultaneously. While DMSP-F7
orbits are confined in the prenoon sector, Viking transverses the high-latitude region
both at postnoon and at prenoon. The present data set should be most useful for
examining the local time structures of the current systems, and also for comparing
field-aligned currents and particle precipitations between different altitudes; the altitude
of DMSP-F7 is about 840 km, while the apogee of Viking is 13500 km. The initial

results will be presented at the meeting.



Distribution of Particle and Birkeland Currents:
A31-08

IMF Dependent North-South Conjugacy

T. Iijima® (Univ. of Tokyo),
T.A. Potemra, L.J. Zanetti, and S. Ohtani (APL/JHU)

By using the particle and magnetic field data acquired with the DMSP F7 satellite at an altitude of

840 km, we have investigated the distribution of particle and Birkeland currents in the midday to dawn
sector for both the northern and southern hemispheres. Characteristics confirmed here include the
following:

Plasma precipitation pattern consists quasi-persistently of the cusp in the midday sector, the cleft
adjacent to and dawnward of the cusp, the "hotter” cleft and HLPS in the dawn sector.

Concurrent Birkeland currents comprise two modes.

Mode 1:  traditional Region 1 plus Region 0 (reversed Region 1-sense current, adjacent to and
poleward of Region 1) with Region 1 mostly commesponding to the cusp precipitation and
Region 0 to the plasma mantle.

Mode 2: traditional Region 1 plus Region 2 with Region 1 corresponding to the cleft, "hotter”
cleft and HLPS and Region 2 to the plasma sheet-core part.

Mode 1 occurs in the midday sector, strongly depending on IMF By. For By > 0, in the north
pole, downward Region 1 plus upward Region 0 appears and tends to intrude into the afiernoon

sector. Whereas, in the south pole, upward Region 1 plus downward Region 0 occurs and
intrudes deeply into the dawn sector,

We snggest that our present confirmation of two-modes occurrence of dayside Birkeland currents

will serve to solve the controversial issues on the source mechanisms of Birkeland currents.
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Electrodynamic parameters in the nighttime sector during auroral substorms
R. Fujii', R.A. Hoffman’, J.D. Craven’, M. Sugiure', L.A. Frank®, N.C. Maynard®

'STE lab., Nagoya Univ., ‘'NASA/GSFC, *Univ. Alaska , “Tokai Univ., *Usiv. lowa, *AFGL

Absornct Field-aligned current (FAC) sysiems in the midnight sector suroral substorm expansions have been
investigated vsing plasma, magaetic field and electric field daa obtsined from the DE 2 satellite and auroral imsges cbisined
from the DE 1 satellite. Near the poleward boundery of the expanding aurcral bulge, a pair of oppositely directed FAC sheers is
observed. These current sheets in the premidnight sector are associated with 8 narrow eastward and/or anti-suawerd convection
drift in the region of equatorwerd electric field. The upward FAC sheet of the pair is located within the paleward portion of the
bulge, and is accompanied by bursty electron precipitation. It is proposed that this pair of the FACs is either presemt oaly

during the substorm, or, if preseat at other times, iz only enh=aced sufficiently during the substorm.
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A3 1 1 0 Estimation of the lonspheric Conductance Distribution over the
= Polar Ionosphere based on Ground Magnetic Perturbation Records

B.-H. Ahn!.2, H. W. Kroehl3, A. D. Richmond?, Y. Kamide24, and O. de la Beaujardieres

1Kyungpook National University, Taegu, 702-701, Korea
2NCAR/HAOQ, Boulder CO 80303, U.S.A.
3NOAA/NGDC, Boulder CO 80303, U.S.A.

4STEL, Nagoya University, Nagoya, Japan

SSRI International, Menlo Park, CA Y5025, U.S.A.

In an effort to construct a global ionospheric conductance model, empirical relationships between
magnetic perturbations (AH) recorded at the College magnetic observatory and Pedersen (Zp) and Hall (Zy)
conductances deduced from the Chatanika incoherent scatter radar are examined. For the same purpose,
two kinds of empirical formulas applicable to eastward and westward electrojet regions have already been
proposed (Ahn et al., 1983). More recent observations (e.g., Foster, 1987), however, indicate that the
relative importance of the electric field and the ionospheric conductance does vary spatially, even within an
auroral electrojet. To include such relatively important factors in the global conductance model, it is
desirable to reexamine the empirical relationship over various parts of the entire high-latitude ionosphere.
The vertical component (AZ) of magnetic perturbations is used to determine the relative position of the
College magnetic observato&with repect to the center of the auroral electrojet. With the signs of the two
magnetic components (AH, AZ) the entire auroral electrojet system can be divided into four regions; that is,
the poleward and equatorward halves of the eastward electrojet (A H> 0, A Z< 0; AH> 0, A Z> 0) and the
same division for the westward electrojet (A H< 0,AZ> 0; AH<0, AZ<0).

This paper reports the results of our first effort for the midnight sector. The midnight sector,
spanning the four-hour local time sector where the two auroral electrojets frequently coexist, is examined
seperately. Itis found that the conductance is more enhanced in the westward electrojet reaon than in the
eastward electrojet region for the same degree of magnetic perturbation in terms of A H. Within the
westward electrojet region the conductance enhancement is more prominent in the equatorward half
compared to the poleward half. As expected, the midnight sector shows the most enhanced conductance
for the same degree of magnetic variation.

The conductance ratio (Zy/Zp) which provides information about the hardness of precipitating
electrons is also examined. The most energetic particles are found to be precipitating into the equatorward
half of the westward electrojet region while the particles precipitating into the eastward electrojet are
generally soft and do not show any difference in terms of particle energy regardless of the poleward and the
equatorward portions of the electrojet.

Based on the empirical formulas thus obtained, the conductance distribution for the entire polar
ionosphere at the epoch of 1855 UT on April 1, 1986 is simulated (see Fig. 1) and compared with auroral
image data taken simultaneously from the Viking satellite.

REFERENCES
Ahn, B.-H., R. M. Robinson, Y. Kamide and S.-I. Akasofu, Planet. Space Sci., 31, 641-653, 1983.
Foster, J.C., Geophys. Res. Leu., 14, 160-161, 1987.
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IONOSPHERIC CURRENT EFFECTS ON MID-LATITUDE GEONAGNETIC DISTURBANCE FIELDS

T. lyemori. M. Takeda. A. Saito. Y. Tanaka. T. Hashimoto, T. Araki
(Faculty of Science, Kyoto University)
¥. Yamamoto (Radio Atmospheric Science Center., Kyoto University)

The effects of the ionospheric currents to the mid-latitude geomagnetic disturbance
fields are quantitatively investigated. The ionospheric currents are estimated from the
F-region drift observation by the MU radar and the ionospheric conductivities calculated

froo the International Reference lonosphere (IR190).

The results indicate that the

effects of the ionospheric currents on the disturbance fields are generally small even
on the East-Vest component of the geomagnetic field in vhich the effects from the ring
current and the magnetopause current are expected to be small. It is suggested that the
effects of the field-aligned currents are much larger than those of the ionospheric

currents.
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Dayside Magnetosphere-Ionosphere Coupling
in the Course of Substorm Development
“M.Watanabe and T.lijima (Faculty of Science, Univ. of Tokyo)

According to the traditional scenario for substorm development, in response
to a southward turning of IMF (interplanetary magnetic field), the eroded
dayside flux is convected to nightside and lobe flux increases (growth phase);
after the expansion onset with drastically enhanced reconnection rate in the tail
region, the flux returns to dayside gradually. Our present paper first intended
to verify or falsify this conceptual model.

Using the precipitating particle data acquired with the DMSP F7 satellite, we
have determined the large-scale precipitation pattern on the dayside as a
function of substorm phases: pre-substorm (steady NBZ (northward IMF Bz)
period), growth phase, expansion phase, recovery phase, and late recovery
phase. Twenty-two of isolated substorms were selected for the present study.
Preliminary results include the following:

(1) The basic precipitation pattern of dayside high latitude region consists of
cusp, cleft, and HLPS (high latitude plasma sheet). This basic pattern, though it
suffers the change of latitudinal width and location (the occurrence region
shrinks to dayside with the substorm development), is not altered drastically by
IMF, whereas the nightside precipitation pattern exhibits severe change
(copaper by Kusaka et al., to be presented at this meeting). This suggests that
the IMF plays little essential role in cusp formation. The existence of IMF-
independent cusp ensures the classic picture that the cusp (neutral point at the
front side of the magnetosphere) is formed by pressure balance of solar wind
and magnetosphere. This picture is also supported by the fact that even in
deadly quiet period when nearly zero IMF is maintained for a long time and
the nightside FACs (field-aligned currents) become vanishingly small,
significant FACs remain in the cusp region of sunlit hemisphere (Watanabe and
Iijima, presented at the 91st SGEPSS meeting).

(2) During the pre-substorm stage the ion precipitation of poleward part of
cusp exhibits energy dispersion consistent with the sunward convection, which
is contrastive to the reversed-sense trend when IMF Bz is negative. This fact
implies that the NBZ associated neutral point is newly formed at the backward
region, in addition to the IMF-independent neutral point at the front side.

The DMSP F7 satellite also carried fluxgate magnetometer. In the talk, we
will also show the associated FACs together with the precipitation feature and
discuss their manifestation.
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Relationship Between Field-Aligned Currents and Electric Fields
in the Polward Boundary Region of the Nightside Auroral Oval

T. Nagatsuma', H. Fukunishi', T. Mukai®, H. Hayakawa®, and A. Matsuoka?
"Upper Atmosphere and Space Research Laboratory, Tohoku University
“Institute of Space and Astronautical Science

The relationship between field-aligned currents and electric fields in the nightside
auroral oval region has been examined using the Akebono magnetic field, low energy particle
and electric field data. [t was found that anti-sunward convection in the polar cap stagnates
at the poleward boundary of the oval, and then intense dawn to dusk convection flows appear in
a latitudinally narrow region of the boundary field-aligned current system. The fine structure
in the north-south component of electric field was found to show one-to-one correspondence
with variations of field-aligned current density.
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Field-Aliged Acceleration Process Observed by the Akebono Satellite
T.Sakanoi', B.Pukunishi'., T.Mukai?

'Upper Atomosphere and Space Research Laboratory, Tohoku University
2Institude of Space and Astronautical Sclence

Auroral field-aiigned acceleration proccess have been exanined using the Akebono particle
and nagnetic field data. We analized the Akebono data for 22 orbits in the aititude range of
5000-10000ke for various MLT sectors. The Potential drop above the satellite was derived fron
downvard electron peak energy. The potential drop below the satellite was calculated in two
vays, one from electron loss cone apd the other from upward fon peak energy. We found that the
potential structures correspond to small-scale upvard currents derived fron the magnetic field
data. In most cases, it is evident that the potentfal drop calculated from loss cone is
greater than that derived from ion peak energy. It is suggested that turbulent processes on
auroral field lines are important for these discrepancies.
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6rowth Processes of Equatorial Ring Currents and Field Aligned Currents
During Magnetic Storms Observed by the Akebono (EX0S-D) Sateilite

*Y.Kochibe'., H. Fukunishi', T.Takagi?

'Upper Atomosphere and Space Research Laboratory, Tohoku University
2Radioisotope-Cycrotron Center, Tohoku University

We analized magnetic field and high energy particle data obtained from the MGF
and RDM on board the Akebono (EX0S-D) satellite to study the growth processes of
equatorial ring currents and field-aligned currents during magnetic storms. The
following features were found: (a) The depression of magnetic total force at the
satellite altitude near the magnetic equator was twice the value of Dst, which
suggests that the satellite was located close to the ring current region. (b)High
snergy (0. 25-0, TMeV for electrons, 6. 4-15MeV for protons) particle fluxes of the
radiation belt increased and the poleward boundary of the radiation belt shifted
equatorward during the main phase of a storm, (c) The equatorward boundary of the
field-aligned current region was coincident with the poleward boundary of the
radiation belt during the main phase of a storm
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A32-01 Secular Variation in the Auroral Zone

T. Oguti

Solar-Terrestrial Environment Laboratory, Nagoya University, Toyokawn 442, Japan

Based upon secular variations in the geomagnetic field, especially a rapid decrease in the dipole moment
as well as westward drifts of the non-dipole components, the change in the auroral zone distribution for the
next 1000 years is estimated. The auroral zone will tend to expand to lower latitudes due to a decrease in
the dipole moment, rotate westward and become considerably deformed, it will no longer be limited to a
single zone in each high latitude 1000 years. Europe and even Japan may be within the auroral zone in a
1000 years from now.

At present, the northern auroral zone is skewed towards North America and the southern auroral zone
to East Antarctica. Because of this fact Canada and Alaska, favourable for auroral observations, sometimes
meet the problem of induced electric currents in power line systems and pipe lines. For example, during a
large magnetic storm that broke out early morning on March 13, 1989, major power lines were shut down
for several hours in Quebeck, Canada, causing blackout and enormous economic losses. The purpose of this
paper is to give a warning that the same thing could happen in Europe or even Japan within several hundred
years due to the secular variation in the auroral zone.
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Fig. 1.  Auroral zone (finely shaded) and subauroral zone (coarsely shaded) in the northern hemi-

sphere. 3-a. Auroral and subauroral zones at present, 3-b. in 100 years, 3:c. in 39{] years, 3-d. in 509 yemci
3-e. in 700 years, and 3-f. in 1000 years. Note that the scale is reduced in the right hand column, i.e., 3-

to 3-f. Note also that the azimuth is rotated 90° in 3-f for convenience of plotting.
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Dynamic morphology of auroral oval
during geomagnetic quiet condition

Takeo Hirasawa
{National Institute of Polar Research)

and diffuse auroral
examined, using USAF-

The dynamic morphology of the discrete
ovals during geomagnetic quiet condition is
DAPP auroral photographs, particle data and auroral ground-based
data at Syowa Station, Antarctica. Through the statistical
analyses, it is found that the size of the quiet-time auroral
ovals depend on IMF-Bz component. When Bz turns towords the
south, the auroral ovals extend towords the low latitudes with
the speed of 300-1000 m/sec.
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A32-03 Substorm Size

Y. Kamide1 and W.D. Gonza]ez2

1 Solar-Terrestrial Environment Laboratory, Nagoya University
2 Instituto de Pesquises Espaciais (INPE), Brasil

In his recent review article, McPherron (1991) listed a number of
questions which are crucial to an understanding of magnetospheric processes
but remain unanswered. Some questions relating to substorms are:

* Why does the ionospheric expansion onset begin near midnight?

* Where does the expansion onset map to in the magnetotail?

* Why does a northward turning of the interplanetary magnetic

field (IMF) so frequently trigger a substorm onset?
* Nhy do many substorms develop in discrete steps or intensifications?

The purpose of this presentation is to attempt to identify the sources
of some controversial conclusions in the last 10 year’s efforts to unveil the
relationship between the solar wind/IMF and substorms. One of the major
questions is: What controls the dynamic range of the substorm size?

It is well known that preceding the substorm expansion onset, the
auroral oval tends to expand equatorward, signaling the expansion of the polar
cap which is the area of ‘open’ field lines. Figure 1 shows the size of
substorms, in terms of the total electrojet current in A, as a function of the
latitude where the substorm expansion starts. Different symbols are used to
differentiate different IMF conditions. It is noticed that 1) more intense
substorms take place when the IMF has a stronger southward component, 2) the
expansion onset of more intense substorms occurs at relatively lower
latitudes, and 3) for a given IMF value and for a given latitude of the
expansion onset, however, a variety of substorms in their size is observed.

This presentation attempts to account for the large dynamic range of the
substorm size by touching upon (1) What is the smallest substorm? and (2) What
is the minimum size of the polar cap?
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A32-04 SIGNATURES OF DAYSIDE AURORA

Alv Egeland
(Department of Physics, University of Oslo)

Abstract - Research on low altitude and ground based signatures of the cusp/cleft are now generally
looked to for important insight into the nature of space plasma processes in the magnetopause and
boundary layers.

The height distribution of the dayside cusp aurora as well as the relation between optical emissions and
net downward electron energy flux is the main subject of this talk, These two important characteristics
of dayside cusp aurora still remain unknown. It is instructive to compare particle flux and optical
luminosity because these two quantities should be proportional, if the cusp aurora is caused by electron
impact, as has been found for nighttime aurora in the oval. Furthermore, there should then be a direct
relation between auroral altitudes and particle energy. Based on recent coordinated auroral
observations at Svalbard and Greenland, together with simultaneous, overhead F-9 satellite
measurements, some preliminary quantities have been evaluated. These findings are discussed in
relation to dayside cusp auroral characteristics and the main sources for these optical emissions. They
bear on interpretation of cusp auroral signatures and space plasma processes.
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Trans-Polar Arcs Observed by UY-Izager on AKEBONO

* Eisuke Kaneda and Iku Shinohara
Dept. Earth Planet. Phys., Facl. of Sci., Univ. of Tokyo

Namings of wide varieties have given to families of auroral arcs in polar

cap.

These families are generally named 'Trans-Polar Arc’.

Trans-Polar Arc is

frequently embeded in diffuse emissions or contaminated its dayside end by st-

rong albedo.
is adopted in this morphological study.

-0 F-YrNicHERIHEKE
polar cap LA TREANM. BbLHARNIC
RRETHL/ILBENh3F-uS08A
BRCAWTHLERBRTIREZ W, ¥ E
polar cap arc ¥ LT BENICERA - &
MEh TR FBAYrobDIE [MRIF sun-
aligned arc, @ -configuration aurora &)
.BEP (HEB) FEDOTF—-T7 6K
ERMBEERT cap PRIt HLTLODIZ
RenhTwa, ft-oT. EMAMEEICE
h DHSP ODF— Y OHBRAHKIZEDHS
h3f3FDT -7 ILOBRERIZE —
TP NLITEFTLTHRLTWSHEW arc @
Biz, TN ETTIRETEOHY
ETRIBENhSE arc OB I AL KA
MrhH LEORRHBEELMW,

. sun-aligned arc ¥ ® arc FHEBS
FEEMHEDODIHROREGHMMKRL THM X
hN3aBHLFHD—>DTH 3, ft-T. i
RBizizm@reoRIEhE ZORBRZE
BizBT 5 arc M, BEWHBRHGELM»FAL
BrwEil, BLEAFAMISGIREKXSLZ arc D
polar cap ~DHRNWBHHE L T. Ehiz
HEEANTRAIADATHAWENLLEE
¥h 3. chizx L. polar cap AN 2
EHWASIcE>THR&E N 3, sun-earth
line MicEZUIBERELXNLD arc 2,
TOHBRGHEGUMMRILEVDOD, #

To diminish these naleffects, a revised projection of aurora image

10 BEEOHBERBELZALTED, polar
cap DX —oJFr LTHEBELZ—DOTEW %
ZLTRE A3, chEn, BHIFHEANL
polar cap aurora (k. DHSP O F — ¥ Tid
ZTOHRHMBRBIIIN, Ho@RBTRRS
DBOF—-OSKKMWTIARREME VR
iz8bhis,

AXEBONO ¢ UV-iocager 1=BiL T2, 6 -
configuration IS EVWE BbhB3FH LIS
M. DE-1 CHLT1IRKRARAE YD oMl ME
MasEwa HERIIRATRETHS. TLA
sun-aligned arc, & aurora JizMH L.
ABOoBBARLERTHAMES S BRZN
ZPNMNIEBENIREWRETH 5,

COBIZLTR31B4E. polar cap {2id
ER2F—uS - T—IMBETIERX

ABRETH S, ZoBZBAMNMS. Ch
HLEEBHELT  'Trans-Polar Arc’ &
BHrPErTs, SEIE. = hiE AKEBONG

& TF—Y7IVOARTHEBAZNER
72F—-0S5HWT. BRRXOEE &R
ADRENELEZFRARICREIWE Hirl
BEEREEXS,



A32-06

BEY 14 AOMEY 7 A b — oL KE5EHE

FEEE - LHERN - AOE - KFMY-BHEF (&K - STER)
J.S. Murphree (AN #Y) —K%) , ID.Craven (7 5 A A K%¥) , LA. Frank(7 4 & 7 K%)

Dependence of the Interplanetary Magnetic Field and Substorms

on the Size of the Polar Cap
K. Itoh!, Y. Kamide!, T. Oguti!, T. Ogino!, N. Nishitani!, J.S. Murphree?, J.D. Craven?, and L.A.

Frank?

1. Solar-Terrestrial Environment Laboratory, Nagoya University, 2. Department of Physics, University of
Calgary, 3. Geophysical Institute, University of Alaska Fairbanks, 4. Department of Physics and

Astronomy, University of lowa

The dependence of the interplanetary magnetic field (IMF) and substorms on the size of the polar cap is
examined on the basis of auroral image data obtained from the Viking and DE-1 satellites. This study
indicates that the polar cap ‘size’ (i.e., the poleward boundary latitude of the auroral luminosity ) varies
considerably, depending on different local times and on the substorm phases.
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A32-07 Changes of Particles and Currents in
the Magnetotail During Substorm Phases

S. Kusaka®, T. Iijima, and M. Watanabe
(Faculty of Science, The University of Tokyo)

By using the data acquired with the DMSP F7 satellite (altitude ~840 km), the GOES 5 and 6
satellites (L ~ 6.6) and the AMPTE CCE (L =~ 4-9), we have determined various characteristics of
particles and currents during substorm phases, which include the following:

Quiet-growth phase
¢ Development of Birkeland currents.
¢ Development of ion core part.

e Association of cleft-like ion population at higher latitudes.

Growth phase

¢ Enhancement of Birkeland currents.

¢ Enhancement of ion core part.

¢ Association of low-energy ions at lower latitudes.

¢ Enhancement of cross-tail current and its divergence in azimuth.

Growth- . -
¢ Energization gf cleft-like ion population adjacent to and poleward of ion core part.
Expansion phase
¢ Modulation of Birkeland current system.
¢ Equatorward displacement of ion core part.
¢ Association of low-energy ion band (latitude-energy dispersive) at lowest latitudes.
o Association of discrete/patchy ion structure at higher latitudes.
o Appearance of ion bulk motion at the highest latitudes.
e Degeneration of cross-tail current with a reversal of divergence in azimuth.
¢ Development of an arch-shaped electron precipitation structure at lower latitudes.

Recovery phase

¢ Disappearance of low-energy ion band at lower latitudes.

We indicate the important role of the boundary layer as well as the low-energy ions presumably
originated in the ionosphere, for the dynamical changes in the magnetotail plasma sheet during
substorm phases.
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Multiplex Structure of the Trapped Electrons below the Auroral Acceleration Region
H.Saito(UEC/ISAS), S.Machida(ISAS),T.Mukai(ISAS)

Electron velocity distribution functions near the auroral acceleration region possess several
interesting features. In a previous study, we have shown a cylindrical distribution of the elec-
trons obtained from the Low Energy Particle(LEP) instrument aboard the AKEBONO(EXOS-D)
satellite, and explained our formation mechanism by test-particle calculation assuming a time de-
veloping parallel electric field. In this paper, we regard that the multiplex structure is formed in
the electron velocity distribution at the altitude below the auroral acceleration region. We inter-
pret that such a distribution can be created by the difference of the number of cycles experienced
by electron that reflects back from the mirror point to the upward due to the magnetic force and
returns to the downward due to the potential barrier. We investigate the motion of electrons which
form this multiplex structure in detail and discuss the distribution functions observed by the LEP

instrument abroad the AKEBONO(EXOS-D).
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Ionospheric Absorption Events in the Post-noon Sector
at the Cusp Latitude

M. Nishinol, Y. Tanakal, T. Oguti1
(1: STE Lab. Nagoya Univ., 2: Univ.

and J.A. Holt:et:2

Oslo)

From two-dimensional measurement of the ionospheric absorptions
by using the imaging riometer (f=30 MHz) installed at Ny-Alesund,
Svalbard(Inv. Lat., 75.4°), the absorption events in the post-noon

sector at the cusp latitude

are presented in terms of periodic

occurrences, form of the absorptions and drift motion.
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TOMOGRAPHY ANALYSIS OF AURORA STEREO OBSERVATION IN ICELAND (II)

oT. Aso *, M. Ejiri **, H. Miyaoka"*, T. Ono **, T. Hashimoto

* T. Yabu *, and M. Abe *

* Kyoto University, ** National Institute of Polar Research

Analysis of computed auroral tomography has been under way based on the aurora stereo observa-
tion carried out at two sites in Iceland last winter. Sophisticated model description permits us to
retrieve more realistic structure of aurora illuminating region.
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Characteristics of the auroral particles mesasured by using a photometric observation technic.

QO Takayuki Ono (1), Kei Morisima (2), Susumu Kokubun (2), and Takeo llirasawa (1)
(l: National Institute of Polar Research, 2: Univ. of Tokyo)

Abstract :

Energy parameters of precipitating auroral particles have been measured by using a photometric
observation technic based on the intensity ratios of auroral emissions. As it has been shown by
preliminal data analysis. the optical method is an useful technic to obtain the information of
precipitating auroral particles in active auroras. In this paper. we would like to discuss the
dynamics of the auroral particles infered by using the optical method. Expecting the optical
pethod using a multi-channel photometer, we started to develope a scanning photometer of multi-
vavelengths which is designed to obtain a distribution of auroral particles along the magnetic
peridian plane. ¥e would like to introduce the nev type instrumentation to be tested in lceland.
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Auroral Radar Echoes near the western edge of a discrete auroral arc

Kiyoshi lgarashi® and Tadahiko Ogawa?
1:Comnunications Research Laboratory(CRL), 2:Hiraiso Solar Terrestrial Research Center, CRL

Spatial correlations between Syowa Stationm 50MHz
ical auroral intensity are presented. A 4278 A photometer wvas installed at Mizuho Station
which is located under the radio auroral echo region (radar slant range = 285 km). Spora-
dic radar echoes vere observed near the vestern edge of a discrete arc. It is inferred
that strong electron density gradients caused the generation of the electron density irre-
gularities or the radio wave reflection.
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Conjugacy of Auroral Absorption Images Observed by a
Geomagnetic Conjugate Pair of Imaging Riometers

H. Yamagishi (NIPR), I. Yamazaki (CRL), M. Nishino (STE Lab., Nagoya Univ.),
T. Kikuchi (CRL), N. Sato (NIPR)

Conjugacy of auroras in the both hemisphere is studied by a pair of imaging riometer
installed at Tjornes, Iceland (66.2N, 17.1E, L=6.4) and its gcomagnctic conjugale point at
Syowa Station in Antarctica (69.0S, 39.6E, L=6.1). The imaging riometer observes the
absorption with 64 narrow antenna beams arranged in 8 by 8 array within a square view
field of 170 km by 170 km. It is found from the conjugate observation in May 1992 that a
better conjugacy is attained in the moming hours as compared with cvening to night
hours in accordance with the ficld line mapping of the conjugate point using Tsyganenko
1987 model (Fig. 1). There is a tendency that the lower portion of the Iccland riometer
images correspond to the upper part of the Syowa riometer images as shown in Fig. 2. This
feature also agrees with the model calculation that the conjugate point of Syowa is always
located at the lower latitude side of Tjomes by several tens of km in the morning hours so
that the Syowa riometer always see low latitude side of the field of view of the Iceland
riometer. For pulsative absorption ecvents in
the morning hours, a good correspondence
is found between the conjugate point when
taking into account of the above-mentioned
dislocation of the field of view. There is,
however, a time lag of several minutes
between the appearence of the absorption
in the conjugate point. This time lag varies
in the consecutive pulsations. This featurce
suggests a longitudinal fluctuation of the
conjugate point in the order of 100 km
within a time period of 10 minutes.

40

5
s

; . o . T-U 1987 MODEL
Fig.1 Local time variation of the conjugate

point of Syowa Station mapped on Iceland
using Tsyganenko 1987 model for Kp=0 and
Kp=5 condition.
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Fig.2 Comparison of a time serics of the absorption images observed by the imaging
riometers at the conjugate point.
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STEP Polar Network, Magnetic field variations In the polar cap
K.Hayashi, S.Kokubun(Univ. Tokyo), STEP polar network group (Nagoya Univ.,Takushoku Univ.,Tohkai
Univ. Japan; U.B.C., U.Sask.,U.Vic, Canada; U. Alaska, U.S.A.; U.Oslo, U.Tromso, Norway)

Fluxgate-Induction (F-I) magnetometers observation of STEP Polar Network started at
nine sites in the polar region of Canada and Norway 1992 summer and mostly continuous
data have been obtained from 3~4sites. In 1992 summer the network was mainteined and
enhanced up to 19 F-I sites and also with induction magnetometer sites. Here charac-
teristics of magnetic field variations at a particular site, Eureka, located at the
central polar cap (~89° corrected geomagnetic coordinate) is examined from a few Hz to
10™ Hz. 1) Diurnal variation due to polar cap convection electric currents indicates
clear seasonal variation. 2)Diurnal variation due to sun lit effect is still signifi-
cant except winter time although the site locates the geomagnetic pole. 3) An intense
burst type Pcl emissions appear as frequent as or more than in the cleft region.

4) Pcl’s in propagation from lower latitudes are observed and rather strong in inten-

sity. 5) Pc3 range phenomena are observed less frequently than in other latitudes, a
few times a month at least. 6) Undulation of 20 to 60 minutes with a hundred nT is

most popular in the horizontal magnetic variations.

STEP Polar Network
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lékza CHARACTERISTICS OF MAGNETIC VARIATIONS
CAUSED BY LOW-LATITUDE AURORAE OBSERVED AROUND 210° MAGNETIC MERIDIAN

OYumoto K., K. Shiokawa, Y. Tanaka, and T. Oguti

Solar-Terrestrial Environment Laboratory, Nagoya University,
Toyokawa, Alchi 442, Japan

Optical and magnetic observations at the Moshiri Observatory (L=1.6) of
Solar-Terrestrial Environment Laboratory, Nagoya University, Indicated that
invisible low-latitude aurorae appear frequently in concert with H-component
magnetic positive excursions with 3 50 nT and large-amplitude Pi pulsations
during the main phase of ordinary magnetic storms, e.g., on February 9, 26,
27, and 29, and May 10, 1992, even with the minimum Dst Index of z -150 nT.
From sets of H- and D-component magnetograms of the 210° MM chaln stations, it
is found that the positive excursions in AH observed near the same longltude
begin almost simultaneously In the northern and southern hemisphere, but there
are large northern-southern asymmetries in the H- and, especially, D-component
magnetic perturbations, indicating the presence of an additlonal asymmetric
ionospheric current system localized around the low-latitude aurorae. The H-
and D-component magnetic variations show phase delays, i.e., spatial movements
of the lonospheric current patterns from the midnight toward the evening side
during the pre-midnight and from the midnight toward the morning side during
the post-midnight. The apparent longitudinal moving velocities of the lono-
spheric current patterns are about 7 km/s around 40° in the magnetic lati-
tude. The magnetic fleld variations caused by the low-latitude aurorae also
give a clear plecture of ionospheric Hall current vortex In which locallzed
field-aligned current of 5 x 1078 A/m2 flows upward as shown in Fig. (A), and
must be associated with a precipitation of hot electrons at the most earth-
ward part of the ring current along the magnetic field 1lines that thread the
ring current and the outer plasmasphere and mid/low-latitude region during a
moderate magnetic storm as Illustrated in Fig. (B).
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Observations of
at Moshiri

Low=-Latitude Aurora
and Rikubetsu

Shiokawa!, K., K. Yumoto!, Y. Tanaka!, T. Oguti', and Y. Kiyara?
'STE Lab., Nagoya Univ. ?Niigata Univ.

Spectral characteristics and motions of four low-latitude aurora are reported in this presen-
tation. The aurora were observed at Moshiri and Rikubetsu (L=1.6) in Hokkaido, Japan by using
4-wavelength meridian scanning photoseter, all-sky TV camera with fish-eye lens. The aurora appear-
red in northern sky of Hokkaido during main phase of magnetic storms. Interesting fact is that the
magnetic storms are not so much intense compared with those observed during previous events of

low-latitude aurora (e.g.., Miyaoka et al., 1991)

enissions of several kR.
vith the aurora.
all-sky TV camera

The aurora are characterized as intense 5300-3
For 2ll the events, magnetospheric substorms were occurred associated
Latitudinal and longitudinal motions of the aurora were also observed by the

In the presentation, we will discuss about the production mechanisms of the

observed low-latitude aurora based on these observational results.
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Reference
Miyaoka et al., Proc. Japan Academy, p.47., 1990.
Tinsley et al., JGR, vol.91, p. 11,257, 1986

Fig. 1: Low-latitude aurora (vhite emissions in
left side of the image) observed by all-sky TV
canera on February 27, 1992 at Moshiri. Left
side is north and downward is east.
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Energy Injection into the Plasmasphere Synchronized
with the Magnetospheric disturbances

Akira Morioka, and Hiroshi Oya
Department of Astronoszy and Geophysics
Tohoku Unfiversity, Sendai

The Akebono(EX0S-D) satellite found that the quasi-pulsive energy injection
into the plasmasphere is taking place synchronized with the magnetospheric
disturbances. The phenomena are sugmarized as follows,

{1)Sudden decreases of the local plasma density in the boundary region of the
plasmasphere are frequently synchronized with the remote AKR enhancement
vhich neans the activation of the particle acceleration in the auroral
region, (2)The phenonena are observed in the perjod of expansion of the
substoras, (3)The time difference between the AKR enhancement and the local
plasma depression at the plasmapause is within a few seconds, (4)The
characteristic time of the phenoeena is in the range froa 100 to 200 sec.
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Development of giant undulations on the equatorward edge
of the diffuse auroral region
observed at SANAE, Antarctica

Nozomu Nishitani
Solar-Terrestrial Environment Laboratory, Nagoya University
Toyokawa 442, Japan

Gavin Hough and Malcolm W.J.Scourfield
Department of Physics, University of Natal
King George V Avenue, Durban 4001, South Africa

Lui et al. (1982) have found several examples of large-scale waves (giant undulations)
in the equatorward edge of the diffuse aurora, from the DMSP satellite photographs.
They discussed the possible plasma instabilities responsible for these giant undulations.
However, the DMSP images are intrinsically scanned images and provide no information
on the dynamics of these undulations. Kelley (1986) have suggested, from satellite electric
field data, that these undulations are caused by an instability of azimuthal velocity shear.
On the other hand, Providakes et al. (1989) investigated the motion of these undulations
by using ground optical data and radar data. They found no evidence for a high phase
velocity of the auroral forms, and questioned the velocity shear instability as the cause of
these undulations.

In this study we use one example of the undulation event observed by ground-based
all-sky and small field of view TV cameras at SANAE, Antarctica (L = 4) to examine the
characteristics of the wave e.g. propagation velocity and growth rate of the wave amplitude.
Figure 1 shows two snapshots of the all-sky images. Undulations were observed on the
equatorward edge of the diffuse auroral region from 2346 UT to 0007 UT (MLT ~ 2000
h). This wave propagated duskward with a phase velocity of 770 ~ 900 m/s, depending
on each tongue, and the average wavelength is 170 km. The equatorward tongues of the
wave point toward midnight, suggesting velocity shear in this region. We also determine
a growth of wave amplitude, from 70 km at 2348 UT to 140 km at 0000 UT. A possible
mechanism for these undulations will be presented.

Fig.1. All-sky negative images of undulation.
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Analysis on Auroral Conjugacy using TV data from Multi-stations in 1981

*Il. Minatoya' - T.Ono® = N. Sato® - ll. Yamagishi® - R. Fujii® - K. Makita* - T. Yoshino'
1. Univ. of Electro-Cosmunications, 2. National Institute of Polar Research
3.5TE Laboratory., Nagoya Univ., 4. Takushoku Univ,

1. Observations

Analysis on conjugacy of auroral forss or deformations and moving velocity gives essential informationson the conditions of
northern and southern magnetospheres and auroral emission mechanisa.

Auroral conjugate cbservations by SIT-TV camcras ( panchromatic and all sky image ) were carried oul between Syowa( 66. STMS,
71.80M2 ) and Asuka( 65.41MS, 58, 83ME ) stalions in antaretica and tvo stations inlceland[Husafell (66. 0OMN, 68, 85ME) and Tjornes
(66, 95M, 13. 28ME) Jin arctica during 5~18th, March and 1~10th, Septeaber in 1931. Korthern two stations and southern two sta-
tion are nearly located on magnetic conjugate areas mutually. Since two stations at cach hemisphere neighbor ecach other, all sky
auroral images of two stations are overlaped lo some extent at auroral hight( ~100km ). Namely, using all sky TV data froa two
stations at cach hemisphere. we can investigale further delailed auroral conjugacy by wider field of viev than using that data
from one station.

As a result of observations, some simultancous data among 4 stations arc obtained as shown Fig. 1 and 2. Because of bad obser-
valion conditions, we have a fov sisultancousdata of multi-stations unfortunately. But vsing data of three or two stalions
between both hemisphere, we' |1 show the detailed features of conjugate aurcra.

2.Data analysis and rcsults

Simultaneous data of Syowa, Asuka and Husafell were obtained during 22:00UT, 9th and 02:00UT, 10th on Scptember. Especially,
during 22:20UT and 23:00UT, we found successive passages of torch lype auroras drifting eastward. Then we znalized conjugacy of
auroras by comparing a pair of all sky TV data which are collected every 1 minutes. The data analysis revealed interesting fea-
tures of conjugacy between Arctic and Anlarclic auroras as folloving. 1) Almost the same structure of torch auroras appeared
simultaneously at the conjugate stations. 2)As shown in Fig 3. torchlype auroras appears at the conjugate arcas somclimes show a
considerable longitudinal displacesent. A remarkable fact is that this displaccaent has a clear lemporal variation. Al the pre-
sentaion, we will show detail feature ofdisplacesents of lorch auroras between both heasispheres.
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Fig. 1:Time cha ~T¥ simultanecus cbservation of ) )
au‘r‘oras”;l ilus;}c?{.gl-r[ul and Asuka Stations carried out Fig. 2:Time chart of SIT-TV observations al 4 stations
from 5th to 18th, March., 1991, Bcause of bad obscrvation carried out from ist to 10th, Septeaber, 1991,
condition, TV data of Tjornes is nol obtained unfortunately.
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Fig. 3 a b:Examples of conjugate all-sky TV images of torch-iype auroras
ob%er\rcd at Syowa and llusafell stations at 22:44(UT), Sth, Septesber, 1991
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IONOSPHERIC DISTURBANCES ASSOCIATED
WITH A LOW LATITUDE AURORAL EVENT

Koitiro Maeda (Hyogo College of Medicine)
Takashi Watanabe (Solar-Terrestrial Environment Laboratory)

We detected ionospheric disturbances associated with the low-
latitude auroral event that occurred on October 21, 1989, by Cosmic
Noise Absorption (CNA) observations at 29.98 MHz and interferometric
observations of two strong celestial radio sources (Cas A and Cyg A)
at 49.5 MHz. Our observing station was located at Tsuge-cho (138.3E,
34.8BN), its geomagnetic latitude being about 24 degrees. The CNA
observations were made with a dipole antenna set at a height of about
a quarter wavelengths above the ground, and the multiplying (phase
switched) interferometer observations were made using two 5§ element
Yagis. The baseline of the interferometer was about 70 m in an east-
west direction.

The CNA and interferometer records of October 21, 1989 are shown
in Figure 1. We can see an interferometer-fringe disappearance
phenomenon from 1018 UT to 1430 UT, with about 30 min recovery around
1300 UT. Such a phenomenon is referred to as a Radio Star Fadeout
(RSF). The RSF indicates that uncorrelated phase changes occurred at
the two antennas. The phase changes were presumably caused by
electron density irregularities temporally produced in the
ionosphere. The scale of the irregularities would have been on the
order of the length of the baseline. The MU radar is located about 15
km west of Tsuge-cho. Oliver et al. [GRL, 1881] reported on the basis
of the F-region electron density observations with the MU radaf that
a strongly structured ionospheric streaming over the radar occurred
on October 21, 1989. The period they reported is in good agreement
with that of the RSF we detected.

A remarkable increase of the galactic background (cosmic noise)
level was observed from about 1200 to 1830 UT (2100 to 0330 LT), as
shown din Figure 1. Our best estimate of the intensity increase is
about 35 % (i.e., 1.3 dB) with a relatively large uncertainty of
about 5 %. ©Such a great intensity increase seems to indicate a
drastic decrease of the ionospheric absorption at about 30 MHz over
the Tsuge-cho station.
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Belatlon between the aurcral lualnosiiy and the jonospherle conduetivity
Ln the polar reglons as dedueed from the DI satellite observations (it}

* 'R Ishli, 'EEfesre, 'T.Iyeseri, *W Suglors,
2.4 Slavin, *J.D.Cravee, L A Prack

'Pacollty of Sclenee, Kyolo Universily, Evolo €08, Japan

"Iostitote of Besesrch and Davelopaent, Tokal Unlversity, Tokyo 1Si, Japan

"RASA/Goddard Space T1ight Center, Greenbelt, MD 20774, U.S.A

‘eophyslcel lnstitote and Departasat of Physies, University of Alaska,

Pulrbanks, AK 99715, D.S.A

"Deparinent of Phroies, Unlversity of Iows, lowa City, 1A 52342, L.S.A

¥e stody the relationship between the auroral lcvaleosity asd the lopospheric cosduetlvliy. The auroral lumloosity s obtalned
froz tbe DE-1 FUV lmager, sod the fomospberic conduetivity is deduced froa the ratic between the msgneiic sed electric fleld
periorbations observed by the DB-2, Resulls show that the relationship between the avroral luminositly and the corductlvity is
consistent with the results of Robloson et al. [1088] for lower latitudes (<83.0 degl, while for bigber latitodes 1>83.0 degi,

the relationship betwsen the sororel lumjmosity and the conduetlvity cesmot be expleized by a simple relation. [n this paper we

jovestigate the cauges for the poor correlation between the surorsl lunloosity end the conduetvity at bigher latitodes. The lack

of simple relationship could be fron the following causes: Ll differenl energy spectra of oreclplisiing parllcles for the same
FUV leninosity, and (2) different time consiant for varletlons in the scrorel Icolnosity aed in Lbe electron deesity. Also, the

dlfferent times of observallon by DE-1 acd DE-3 must be laken Into aecoust fn the soalysls.
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A two-dimensional model of the solar wind-Venus

interaction

H. Shinagawa

(Hiraiso Solar Terrestrial Research Center,
Communications Research Laboratory)

A two-dimensional MHD model of the solar wind interaction with the Venus
ionosphere has been developed in order to study the effects of the solar wind

on the Venus ionosphere self-consistently.

Using this model, various

structures in the solar wind-Venus system, such as bow shock, magnetosheath,
ionopause, ionosphere, are reproduced fairly well.
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Zwan, B. J., and R. A. Wolf, Depletion of
solar wind plasma near a planetary
boundary, J. Geophys. Res., 81, 1636, 1976.
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Reconstruction of Ionospheric Image of the Electron Density
Distribution Using Computerized Tomography (1)

‘Hiroshi Katayama, Takashi Okuzawa, Takashi Shibata (Denki~Tsushin University)

Computerized tomography(CT) technique, with the use of TEC data (obtained by means of trans-
ionospheric satellite beacon), is used to produce a two-dimensional image of the electron density
in the ionosphere. The feasibility of the CT technique is investigated in this paper: in particular,
the merit and limitation of the algebraic reconstruction technique(ART) are discussed,based on the
results of a simulation study.

ESAFTAKONBEEA RS 01247 LEL
BASREShABIE €557 4(CT) 4 &E ok @
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DHTTHREEZATTO X Bz, BEEEE B Lo
i LIRS 5 BEERI FhEhR ]
RAB-Eick D, o0 CTNERTE 3k iy
fEHH 3 (Austen et al., 1988, Raymond et al., | BHOBAE

1990,both in “Radio Science”).
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Measurement of
in the

Night—-Time Protile

Lower lonosphere

Electron Density
by S—-310-21

M. Magbo', T. Fukami®, T. Okada', 1. Nagano™
"Toyama Pref. Univ., "1shikava Coll. of Tech., "™ Kanazawa Univ,

The altitude intensity profiles both of the MF radio vave tramsmitted from Kumamolo and of the
YLF radio wave transmitted from Kariya were observed by the sounding rocket $S-310-21 in night-time.
Both profiles of electron density and collision frequency in the E region were approximately esti-
mated by comparing the observed values with the VLF and MF radio wave intensity profiles calculated
by the full wave method.

Mo THEHMRTEELHO BRI IR D
B, 46, ERLHABERF(IRI) OEMERT
MICWHEET MYV YoEE2NET2EM
TS-310-21 SR AVERAGE LA 28 H 2105 14T L1 &
fnf:, PRNEBRIEFRCE{EL, EMNOEME®R
FEESHOBERMEEEN O THET 5.

Aoy o bTREBECLIBTFEEIMOL
W, fl—w—77v 5+ TKEONIKEL, 2 (66
6kHz, 828kHz) &MEA ONHKHIZ (873kHz) R Ufdl
BONDTIE (17.4kHz) O 4 it OB REEQE &
DC7 -7 KL 2WFRAMAEE L2,

B1, 2iz, 17.4kHz& 873kHzD B RBERE
HERERYT. Hho®EA, B, C(2, DC7Vo-7 W
MR e —sfizxRLIBARTHEH, Ch

SOMETHRME BN LIRMERLTVS,

HcE1IDOVLFER, ADFHETHIE-} &4
272, B, CTHAIE-VEMNGEHL, EEHK
BELTWE, COETEHEESBFEEL K
Emac &MTE DS,
WHEPOBFEELHENBERiEOKTNM
LOHESTS. MINMERERBFERESHE LTI
-7 WGP LASHEEAL S, X, VIMEE

HRAKAHELTRIFO—ABBREAV Y,

R, 171 4klHz WAEICE S &5 CBTFEES
HEEELA. BohitBTEESHBEHI0Q
ICRY. WEA,.B, Ci, EsoOfITS 2 C &
Woiynd, TLT, ACESEBEEL, BINEE
TamEIMIEMTREY, UL, IRIOH(E3
@)z & HEFINGEEE 1L A A HFE DO VLFit 0 8 fll s
ICHAMEABEE/ME (- .

i, MzofEAB2 i BACHMb3ERS
R, CCIERLAWA, O BAE TR
54, XEREMBDhEH 2B EULTREK
3. XHEOBENLZBALY LTOXEOHR
22 OB & b BdBD S 108dB/NE - 12,
CT, O0WFEERMHEZRIWT, bl
& XH5>MBHEEARIHELTEH L T,
43 odtigiciid AKkoHER M LS 1.

COLSIMF#EEVLFEEEVWTS ETHE

SHip - L EBORTFEELHERE O 53 H A8
HBohvh, 5%, o v FPEBPLFL TSHES
bEBTHHUERERET>TWEALW,
Xk (1) E (G298, 169-B(1986). (2)F R {lh:
(B284, J14-B-11(1991). (3)H.Kouhata et al:J.
G.G.,42(1990). (4)pG{R(th:5E 01 [A]SGEPSSEA i 16
W(5) T (S4B . AP-78-37(1978).

Collision Frequency [Hz]

9, full wave #:iC & b BERGRIE O WAL S
130
= 5-310-21
Lt hscent
(RE]
_ 1o ",
£ s 2=
g w0t Bt ¥
= s R
< ot L 1
Bs e
Bo} wr
7 ad §
mgo 60 BS 70 bi-] s ol -

Fiela Intensity ZoH of 17.&xvz (a8 (s¥/e)]

[2. SEANTCA2(873kiz) DERBMIT 6

Fiole Intenaity Daed of 873 e (o8 (ev/al]

Wdo 10 \19‘ 100100 10

5-310-21 ]
Ascent

Altitude [km]

..- a i A i "
- L ?10' 10’ 10" 10° 10" 10"
Electron Density [m™)

3. HELABTEESN LHREREH



B11-04

MU L—4~S¢r—a@illciVEsns FEEBFEEQERORRIEE (2)

Sl MRAH, FIRE—DB, AR, IUPAZE, mEEEE, PHaE, it
FEAYEEERETR Y 5 —

‘Wave-like structures of electron density gradients obtained
by the MU radar multiple beam measurements (2)

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

By the MU radar multiple beam measurements, we are able to measure both temporal and spatial varia-
tions of the F-region electron density propagating over the radar. We have found that the horizontal gradient
of the electron density shows clear wave-like structures with various time periods ranging up to zbout 100
minutes, We will discuss the statistical features of this phenomenon based on the 250-hour similar data
obtained during three observational periods of March 1989, April 1990 and November 1990.
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Simul taneous observations of ionospheric waves by
NNSS satellites and the MU radar

, K.Dhtakalj. T.Takamizl. Y.Yamamotoz). H.Yamamotog). S.Fukao
1) Communications Res. Lab. 2) RASC, Kyoto Univ.

1) 2)

°T.Ogawa

Simultaneous observations of ionospheric waves such as medium-scale TIDs
by polar-orbiting NNSS satellites and the Kyoto University MU radar are
presented. By combining time variations of the differential Doppler fre-
quency between two beacon signals (150 and 400 MHz) from NNSS with those
of the MU radar echo power, we can derive the wave parameters (period,
wavelength and phase speed) of MS-TIDs.
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Fig.1

Contour map of MU radar short-period echo fluctuations and NNSS

differential Doppler curves for four time periods (A,B,C and D).
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Relation between the mid-latitude ionospheric electric field fluctuations
observed by the DE-2 satellite and
the ionospheric irregularities observed by the MU radar

*A. Saito!, T. Iyemori!, M. Sugiura?, N.C. Maynard®, M. Takeda! and M. Yamamoto*

1.Facully of science, Kyoto Univ. 2.Institute of Research and Development, Tokai Univ.
3. Phillips Laboratory 4.Radio Atmosphere Science Center, Kyoto Univ.

On the topside of mid-latitude ionosphere, the DE-2 satellite observed the D.C. electric
field fluctuations which are perpendicular to the geomagnetic field. Their intensities are about
1-2 mV/m and the occurrence rate is a maximum at midnight and between 25 and 35 degrees in
invariant latitude. Sometimes such fluctuations are observed at magneticcally conjugate points
in the northern and southern hemisphere. These electric field fluctuations do not accompany
any large electron density depletion. For these reasons such fluctuations are distinguished from
the electric field fluctuations inside plasma bubbles [Aggson et al. 1992]. Holtet et al. [1977]
reported on A.C. electric field fluctuations observed by the OGO 6 satellite, which have some
common features with the fluctuations reported here.

The MU radar, which is located at 27 degrees in invariant latitude, often observes iono-
spheric irregularities [Fukao et al. 1991 ; Yamamoto et al. 1992]. The characteristics of these
irregularities, such as the occurrence frequency or the drift direction, have similarities with
thase of the electric field fluctuations observed by DE-2. We discuss on the possible connection
between the ionospheric irregularities and the electric field fluctuations.

Acknowledgments: We thank Dr. W.L. Oliver and Mr. M. Ishii for their valuable advice.
We also thank Dr. L.H. Brace for permitting us to use the DE-2 electron density data.

DE—2 VEFI DAY386 31 DEC 1981 DE-—2 VEFI DAY365 31 DEC 1981
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The electric field fluctuations observed by DE-2 at the northern and southern conjugate points.
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RELATION BETWEEN 12/20GHz

(GR{ERH)
IONOSPHERIC

SCINTILLATIONS AND EQUATORIAL ANOMALY

°Ichizoh Nishimuta Tadahlko Ogawa Hisamitsu Minakoshi
(Coraunications Research Laboratory)

This paper reports the characteristes of 12/20 GHz ionospheric scintillations observed
at lower nld-latitudes in Japan and their relation to the equatorial anomaly.
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Table 1. List of 12- and 20-GHz scintillations at Yamagawa and Okinawa
Date Scintillation Periocd (LT) Geooagnatiso at Kanoya
(YY.MN.DD) 12 GHz 20 Gliz 3-hour K-index S§5C x.aH
Okinawna Yazagawa Yavagawa wn (LT) (aT)
88.11.30 2016 - 2107 1950 - 20585 1947 - 2150 1367 5543 1701 197
89.02.19 2030 - 2120 2116 - 2208 2155 - 2400 1222 2312 Rone
89.03.12 2200 - 2233 2044 - 2100 2049 - 2132 3323 4433 Hono
89.08.25 No Obs. 2055 - 2203 2111 - 2150 1221 2321 Nono
89.09.17 Ho Obs. 2152 - 2207 2104 - 2136 0031 11213 Noamo
89.09.22 No Obs. 2120 - 2213 2210 - 2315 1235 44323 Hone
89.10.05 No Obs. 2041 - 2120 2105 - 2145 2101 1211 Nono
89.10.06 No Obs. 2020 ~ 2055 2053 - 2138 1113 3322 Hone
89.10.13 No Obs. 2110 - 2158 2150 - 2230 2000 0000 Nono
89.10.14 No Obs. Hone 2035 - 2102 0000 0000 Nono
89.10.20 No Obs. 2001 - 2055 2053 - 2138 1256 67658 1817 kLY ]
89.11.17 Ko Obs. None 2024 - 2055 2347 6766 1825 282
90.09.01 2036 - 2145 2003 - 2050 2018 - 2050 2213 6422 Hone

LT = UT + 9 hours
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THE DAY-TO-DAY CHANGE OF THE GEOMAGNETIC DAILY VARIATIOR
DRIVEN BY THE TBERMOSPHERIC WINDS

Yuji YAMADA (Kakioka Magnetic Observatory)
Takuji NAKAMURA (RASC.Kyoto Univ.)

We apply the nethod of the principal coamponent analysis to geomagnetic
field data of Chichijina and derive several periodic components in the day-to-

day change of the daily variation.

Thernospheric winds observed by the Kyoto

neteor radar are aiso investigated to be compared with the periodic geomagnetic

variations.
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Seasonal Variation and Solar Cycle Dependence of
Thermospheric Meridional Neutral Winds

Seiji 1gi and Tadahiko Ogawa
Hiraiso Solar Terrestrial Research Center, CRL

The meridional neutral winds are derived from a comparison of
the modeled F2-layer heights from the FLIP (Field Line Interhem-
ispheric Plasma) model with the estimated hmF2. The calculation
of mean diurnal variation and seasonal variation of neutral
winds in 1991 shows that the winds are poleward in the daytime

and equatorward in the nighttime.
is strongly poleward except around midnight, while the

Besides, the wind in winter
wind

in summer is strongly equatorward except from 8 am to 6 pm,

local time.
indicates
solar maximum.
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e o e e IR A B S o S b e e S

......... WINTER
e=== EQUINOX
—— SUMMER

Fig.1 seasonal variation of
southvard vind velocity

(Kokubunji, 1991)

Diurnal curves of the winds over a full solar cycle
a larger day-night difference at solar minimum than at
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Fig.2

solar cycle dependence of
southward wind velocity
(Kokubunji, January)
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SIMULATION STUDY OF THERMOSPHERIC WIND SYSTEM YARIATIONS DURING AN ISOLATED SUBSTORM

*H.Pujivara', S.Maeda®, S.Okano', H.Fukunishi'. T.J.Puller-Rowell®, D.S.Evans®
1) Upper Atmosphere and Space Research Laboratory / Tohoku University
2) Kyoto University of Art and Design 3) Space Environment Labolatory / NOAA

To assess the effect of atmospheric waves in the thermospheric vind system, ve use a
t ine-dependent, zonally averaged  thermospherlc model which can sinulate the dynamical
processes in the upper atmosphere vwith fine grids ( 2.5° in latitude, 0.5 scale height
in vertical ). The energy transport due to atmospheric vaves is clearly identified in
the meridianal wind system as movement of vortices.
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EISCAT (C& 2 EHBEREE, EXREENSESH

° LEMAT, LM (&ASTE &), FiBiE#. A. Brekke (Tromsgk)

The Altitude Profile of the lonospheric Current and
the Conductivity obtained by EISCAT
Mariko Sato, Y. Kamide (STE Lab., Nagoya Univ.)
S. Nozawa, A. Brekke (Univ. of Tromsg)

The current density in the ionospheric E region has been derived at six different levels of altitude (90,
96, 101, 110, 117 and 125 km) by using the ion and electron velocities and the electron density, which
were obtained by EISCAT mesurements. It is found that there is a significant degree of difference in the
deduced current densities at different levels of altitude.
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Hbwgs (ARK)
Interaction between the solar wind and planets with no magnetic field

T. Tanaka(CRL)

Abstract
A new MHD simulation scheme is developed on the unstructured grid system and
applied to the calculation of the solar wind flow around the planets with no magnetic
fleld. It fs shown that the scheme presented here enables to calculate effectively the
configuration of the three dimensional MHD flow near the planets. Results of the
calculation show the appearance of a backward flow region and tall-11ke magnetic fleld

behind the planet.
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Gardian Probe installed on the Ballute
Yuzo WATANABE(ISAS)

The ion density in the lower ionospheric plasma at the height of 50
km to 95 km is measured by various diagnostic probes (Impedance probe,
Capacitance probe, Langmuir Probe,Faraday cup and Gardian Probe) which
are installed on the Ballute relersed from the S-310 type rocket.
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lonogram Display

§. KATO, F. MATSUMOTO, S. HOSONO, H. KATO, M. KAWAMURA, K

System on

X Window

[GARASHI

( Communications Research Laboratory )

The Communications Research Laboratory has developed a user-friendly database to

display data accumulated from ionospheric observations.
workstations running X windows and connected by a LAN.

The images are displayed on remote
The system has two modes for displaying

a still image or for successively displaying images received from daily observations.
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Latitudinal variation of the fmin Winter Anomaly around Japan
° A. Ohtani, T. Ogawa, K Igarashi, H. Minakoshi, S. Okamoto, S. Nagai, I. Nishimuta and H, Kuroiwa

(Communications Research Laboratory)

The winter anomaly phenomena in 1984, 1986 and 1990 around Japan are investigated using fmin data
from eight ionosonde stations around Japanese longitudes. It was found that the winter anomaly

developed well in the region near Wakkanai(45° N), occasionally extending down to Okinawa(26° N).
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CONJUGATE STUDY OF IONOSPHERIC STRUCTURES ®ITH G P S AND NN S S BEACOR ®AVES

M.EKunitake'', K.Ohtaka'', T.Tanoka'', T.Ogaws'', T.Kondo'', M, Ipae''!, XK.Kato"?, T.Ono'?, N.Sato'?
#1 Communications Resoarch l.ab. #2 Tokal Univ. #3 Natlonal Instilute of Polar Research

The lceland-Syova conjugate canpaign(1992 sumner) was done from Sept. § to Oct. 5. The spatial
distributlions of total electron content(TEC) were observed with a GPS receiver (TEC METER) and a NNSS
recciver. Main toples are as follows: )conjugate study of large scale lonospherle structures
[boundary blob, auroral blob, lonospheric trough etc.] 2)conjugate study of TID occurrenco
3)relation hetween high energy partlcle precipllations observed with an Imaging riomolor and TEC
distributions observed by the TEC METER d4)relation betveen aurora distributlons and TEC distributions
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Super flux event associated with the low-latitude aurora

K.Ohtaka,

M.Kunitake and T.Tanaka(CRL)

Abstract

Ionospheric disturbances assocliated with the low-latitude aurora on 21 October 1989
and 10 May 1992 were Investigated from the measurement of total electron contents by
NNSS satellltes and fonosonde data at Japanese meridian chain. Just before the
appearance of aurora, regions of depressed total electron content including irregular
distributions were observed in the northern part of Japan. The structure of the
fonospheric disturbance was then compared with magnetospherlc processes during the
storm event. As a result, it was concluded that effects of magnetospheric convection
extended far into the equatorlal regions and caused the depletion of the lonospheric
plasma through the heating and evacuatlon mechanisms.
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Pcd-4 Pulsations Observed in HFD Variations (1)

Kataoka,H.,T.O0kuzawa,and T.Shibata (Denki-Tsushin University)

The ionospheric response of the hydromagnetic waves in the I'c3-4
range has been investigated using a HF Doppler{(HFD) receiver at Chofu
and a magnetometer at Kakioka,Japan. Excellent correlatjion is sometiges
observed in the power spectra between magnetic pulsations and HFD oscil-
lations, while the phase differences between the magnetic and ionospher-
ic data varied froa event to event. These features imply that different
events have different mechanisas for the ionospheric response of the
magnetic pulsations at middle latitudes.
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(4)Sutcliffe,P.R.and A.¥W.Y¥.Poole,
Planet.Space Sci.,38,1581,1990.
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H.F. Doppler Experiment in Antarctica
K. Nozaki and T. Kikuchi
(Communications Research Laboratory)

Co-experiment with Russia and Japan was started to study TIDs around Antarctica

in 1991,

Short wave signals transmitted from Vostok Station(78°28'S, 106" 48'E) were received at Syowa

Station(69°00'S, 39735 E).
MHz and in nighttime with 9.18NHz.
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The transmitted frequencies were alternated in daytime with 14,985
F-t diagrams show that the Doppler structures tend to
spread and oscillate in the frequency of 14.985MHz than 9.18MHz.
recorded simultaneously with stable backgrounds.

Oscillating structures were
Maximum doppler shift was about 20Hz,
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Electron density gradients in the F-region observed with the MU radar

T. Takami, S. Fukao, T. Tsuda, M. Yamamoto, and Y. Yamamoto
Radio Atmospheric Science Center, Kyoto Unilversity

We present typical daily variation of the horizontal gradient of the F-region electron density
observed with the MU radar. Determination of electron density gradients is one of the most
fruitful applications of the multiple-beam technique of the MU radar. We also report a pattern
of & traveling disturbance which is related to electron density gradients.
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A Study of Wavelike Structure of the E-Region Field Aligned Irregularities
Observed with the MU Radar

°N. Komoda', M. Yamamoto', T. Ogawa?, T. Tsuda! and S. Fukao!
(1. RASC, Kyoto Univ., 2. Communications Res. Lab.)

In the period from 29 June to 1 July, 1992, we conducted the multi-beam and the interferometry obser-
vations of E-region field aligned irregularities (=FAI) with the MU radar every 30 minutes. The multi-beam
observation showed that the FAI echoes propagate westward with the phase velocity of about 100 ms=?, while
the interferometry observation showed that they propagate southwestward.
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OBSERVATIONS OF THERMOSPHERIC WIND VELOCITIES AND TEMPERATURES
DURING AURORAL BREAKUP EVENTS AT SYOWA STATION, ANTARCTICA

‘H. Nakajima, H. Fukunishi,

S.Okano, and T.Qno*

Upper Atmosphere and Space Research Laboratory, Tohoku University
* National Institute of Polar Research

Observations of thermospheric temperatures and winds have been made at Syowa
station, Antarctica with a Fabry-Perot Doppler Imaging System{(FPDIS) for 46 nights

tovering various auroral conditions in 1990,

After removing slight distortion of

images arising from the non-linearity of the 2-dimensional phaton detector, neutral

temperatures and wind speeds have been calculated.

Results show that F region temp-

aratures derived from 0l 630. Onm fringe data decreased few hundred Kelvin {from
1200 K to 800 K) at the location where an auroral arc is intensified associated

with an auroral breakup event, while wind velocity increased about 600m/s.

This

result suggests that some adiabatic cooling effect takes place in the auroral arc

when auroral breakup occurs,
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On the sources of 30MHz interference signals

YYURIMATU Akirs, ?EJIRI Masaki, ®KADOKURA Akira, ‘ARAXI Tohru
‘Facully of Science, Kyoto Univ., *National Insutituie of Polar Research

Previous research shows that 30MHz interference signals observed by Riomelers are ceused by
reflection in the F-region iomosphere with sufficiently high f.Fa2. Bul we have pot yet identified
their sources. In this study, we try to decide possible arrival directions of (he signals using
IRI-90 model. It is concluded that two peaks of observed signels inlepsily in one day can be
explained by existence of different source regions.
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Bl 2_01 *AMPTE CCE OBSERVATIONS OF Pi 2 PULSATIONS
IN THE INNER MAGNETOSPHERE

OTakahashi K.1'2, §.-I. ohtani?, and K. Yumotol

1)Solar-'l‘errestrlal Environment Laboratory, Nagoya University, Afchi, Japan
2)'l‘he Johns Hopkins University Applied Physics Laboratory, Maryland, USA

Magnetic field data acquired with the AMPTE Charge Composition Explorer
satellite in the inner magnetosphere (L=2-5) often show Pi1 2 pulsations whose
waveforms match P1 2 pulsations sinmultaneously observed on the ground at
Kakfoka (L=1.2). From a study of 25 such events, we find that the magnetic
pulsations fn the equatorial magnetosphere are dominated by poloidal-mode
oscillations. The relative phase between the compressional component at CCE
and the horizontal component at Kakioka is elther near zero or near 180°, with
the 180° lag observed only when the satellite is at L > 3. This observation
implies that there is a node of a radial standing wave at L > 3. We argue
that the nodal structure arises from reflection of MHD fast-mode waves at some
inner boundary of the magnetosphere and discuss the relevance of the nodal
structure to cavity-mode resonances and oscillatfons in the fnner magneto-
sphere forced by a source wave external to the inner magnetosphere.

Event A Event B1 Event B2
November 16, 1986 October 5, 1985 October 5, 1985
b IR N 7
A T J\! NN ww\l/-‘/u
A N ] 1 ' B | ] | ] h
F b’ b, bl ! b

» 4d kB | 1 4 L [ | I .
[ N W W S R ! ! ) . ! I ) 1 1
127 1129 "N 1133 1135 1053 1055 1057 1059 1114 1186 118 UT
2.67 2.59 252 2448 235 347 3.40 .23 128 a2.72 264 25 na
-1.9 098 0.6 0.4 0.1 -5.4 -53 -5.1 50 -35 -32 29 MLAT
1.76 1.88 200 213 2.27 21.46 21.53 21.60 21.67 22.35 22.48 22.59 LT

Fig. 1 High-pass-filtered 6-s resolution magnetic field data (f > 0.007 Hz) from AMPTE CCE and Kakioka for three
representative Pi 2 events. Event A was observed when the satellite was very close (within 1° of magnetic latitude) to the
magnetic equator. Events B and B2 were observed on » single orbit slightly below the equatar. Vertical lines indicate the
{elalivc phase between components. Universal time and the location of CCE arc shown at the botiom, where R is radial distance
in Earth rodii, MLAT is dipole lalitude in degrees, and MLT is dipole magnetic loca) time in hours.

*Copyright by the American Geophysical Unfon,
Geophysical Research Letters, 19, 1449, 1992



Bl 2_02 Satellite and Ground Signature of Electron Flux Modulations
by Toroidal Pc5 Pulsations in the Moming Sector

N.Sato?, O.Sak;‘, H.Yamagishi?, and D.N.Baker®
(1) Department of Physics, Kyushu University, Fukuoka, 812, Japan
(2) National Institute of Polar Research, Tokyo, 173, Japan
(3) Laboratory for Extraterrestrial Physics, Goddard Space Flight Center,
Greenbelt, Maryland, 20771, US.A

Abstract. It has been suggested by Saka ct al. [1992] that the morning Pc5 pulsations at auroral
latitudes are excited locally by eastward drifting, trapped plasma sheet electrons which have been
injected into the midnight magnetosphere at substorm onset. In the present report, we emphasize
that those energetic clectrons that have excited the Pc5 pulsations show a flux modulation at geo-
synchronous altitudes and precipitate into the ionosphere with accomﬁanying modulation of the
cosmic noisc absorption (CNA) on the ground. The electron flux data from three geosynchronous
satellites separated 7 to 9 hours in local time show a well defined azimuthal gradient, decreasing
castward, during the coursc of the pulsation activity. We infer that an azimuthal displacement of
the trapped electrons by the ExB drift of wave electric fields characterize the observed flux modula-
tions at geosynchronous altitudes. We suggest that the CNA pulsations on the ground arc caused by
combined effects in the magnetosphere of the azimuthal gradient of the flux, wave diffusion, and
field line displacement.
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PeS-pulsations appeared in the geomagretic events on March 24, 1001

S.Fujitani, T. Areki ( Dept. of Geophbys., Kyolo Univ.) K.Yunoto,R. Shiokawa ( STE Lab., Magoya Univ.)
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L. Chang-Fa ( Inst. of Geophys., Academia Sinica )
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A local excitation of pulsations by the plasma sheet particle injections as observed by the ground

magnetometers at dip~equator and at aurore! zone

O. Saka
Department of Earth and Planetary Sciences, Kyushu University, Fukuoka, 812, Japan.

Abstract. A substorm-associated Pi 2 pulsation was detected at 0820UT, 21 May 1986 by ground
magnetometer at dip-equator (Huancayo, 0320MLT). Simultancously at the geosynchronous
altitude, an initiation of the downward field-aligned current was observed by the magnetometer on
board GOES-6 located at midnight sector (L=6.6, 0114MLT), The downward ficld-aligned current
Indicated an osciilation of the current intensity during its development. The oscillation consisted of
four wave cycles with spectral periods at 94s and showed a direct coincidence with the Pi 2 at
Huancayo. Particle detectors (30 - 200keV) on board S/C1984-129 at pre-midnight sector (L=6.6,
2208MLT) inferred an onset of the injection of plasma sheet particles at the initiation of the
oscillation. The energetic clectrons trapped in the 's magnetosphere drifted eastward and were
detected 40min later by the eastern satellite S/C1982~019 (L=6.6, 0630MLT). Those electrons
excited the Pc 5/Pc 4 pulsations locally at the dawn sector of the auroral zone. We infer that the Pi
2 pulsation observed at the dip-equator shows a global signature of the compression waves. The Pi
2 could be excited at the "gateway" of the particle injections in association with the substorm onset.

Compression Wave (Global, World-wide)

Reglon of substorm
— on{et\

Gate-Way
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Aurora break up and equatorial Pi2
T. Uozumi, O.Saka
Dept.Phys , Kyvushu University

The investigations on the relationships between Aurora break up and Pi2 which occurs in
aurora zone is progressing. On the other hand, the researches on the relationships between
Aurora break up and the equatorial Pi2 is behind. We compare the equatorial Pi2 with all sky
aurora image which took at Syowa station, and study mainly following two relationships. (1)
Aurora breakup and equatorial Pi2. (2) The termination of the dynamic motion of the Aurora

and the equatorial Pi2.
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The from dusk to dawn propagation of Pcd type pulsations in the equatorial region
M.Shinchara and T.Kitamura
Dept. Phys, Kyushu University

Abstract
The propagation behavior of Ped type pulsations in the equatorial region is studied. There are Pcd activities all
day long on January 6,1990 (Fig.1). Fig.2 and 3 shows night and day sides propagation of the waves , respectively.
Both figures show the propagation of the waves from dusk to dawn. This behavior is quite similar to that of Pi2 in the
equatorial region. It seems that the generation mechanism of Pi2 and that of Pc4 is common.
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Reconsideration of DP1 Equivalent Current System based on the Equatorial Data
Tai-Ichi KITAMURA, Noriko HOUSEN
Department of Earth and Planetary Sciences,
Kyushu University

Abstract

The magnetic change on the gtound due to the magnetosphetic substorm has been recognized as DP1
current system. But this is an equivalent current system, and it does not mean the real current flow in the
ionosphere. The pliysical substance of this DP1 current system was given by Fukushima(1976), who proposed
that the DP1 current system is equivalent to the field aligned current system, which flows in and out along
the field lines in the polar region. However, this interpretation does not seem to be sufficient to interprete
the geoinagnelic variation in the lower and the equatorial regions. In this talk, we present somewhat a new
idea about the old DP1 theory.
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On structure of equatorial electrojet in Brazil

F.Yamamoto, T.Kitamura (Univ. Kyushu), N.A.Trivedi (INPE)

The structure of equatorial electrojet in Brazil Is analyzed from data of Brazillan Magnetometer Net-
work. There were several reposts about equatorial electrojet In Brazil, but these were rough time resolu-

tion. We use 10 minutes value magnet data and can research varlation of equatarial electrojet.
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CHARACTERISTICS OF POLAR CUSP ULF WAVES AND MAGNETIC FIELD
VARIATIONS OBSERVED AT GODHAVN

Sakurai, T.1), Y. Tonegawal), K. Katohl), K. Makita2), M.Ejiri3),
N. Satoh3), H. Yamagishi3), K. Hayashi4), and S. Kokubun4).

1) Tokai University

2) Takushoku University

3) National Institute of Polar Research
4) Tokyo University

Abstract

In relation to a mechanism of Iintrusion of the solar wind
energy into the magnetosphere the polar cusp has been believed to
be one of the most important regions in the magnetosphere. Using
the magnetic field data obtained at Godhavn during a couple of
months, November and December, 1989, such a role of the polar
cusp has been examined. The results show that a close associa-
tion of ULF wave activities with characteristic negative field
changes of the H component magnetic field, namely an enhancement
of convection motion in the cusp ionosphere, which occurred only
during the daytime, has been well recognized. The negative field
variations of the H component magnetic field occurred sometimes
sporadically and in other times gradually depending on the inter-
planetary magnetic field variations. The very quiet magnetic
field condition of the interplanetary field produced no any nega-
tive field variations of the magnetic field and associated ac-
tivities of ULF waves in the polar cusp. When such negative field
variations were observed in the polar cusp, the corresponding in-
terplanetary magnetic field showed a higher frequency variation.
Such a higher frequency variation contained in the interplanetary
magnetic field might suggest to have some agency leading the
solar wind energy into the magnetosphere.
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CCURRENCE CHARACTERISTICS OF ULF WAVES
IN THE MA G NETOSPHERE OB S ERVED BY THE
EXOSD SATE } LITE

Machiya.H.,Y.Tonegava and T.Sakurai

Toka: University
The distribution of occurrence of ULF waves in the lagnetosghere has been
exanined by using magnetic field data obtained from t D spacecraft.
The examined data are gathered for 8 months from March to October, 1989. The
period of the ULF vave is covered from 20sec to 200sec. The analysis has been
carried out by class;fyinﬁ the peiod into six Eroups .i.e.,20-50sec,
50~ GOSec 80-110sec, 110~140sec, 140-170sec, 170-200sec, and_the wave mode into two
groups . c .transeverse and coapressional node, resgectively The exanined vave
events a Il events for lhe transeverse wave and 389 evenls for
conpress on wave. Occurreyce requency depends on both Magnetic Local Time (MLT)
and Invariant Latitude(lLat The dependence of the occurrence_frequency is
sunmarized in Tablel. The most prominent property seen in the Tablel is that the
transeverse wave occurs predominantly in the dayside and the compressional vave
in the nightside. Durlns stora time the dependence changes in both the local
time and the latjtude ccurregce shifts lo the late. ?vening side an? to the

lover latitude side. Figurel shown in the bottonm cates the satellite
trajectories for which the ULF waves are observed. gplcal example of the
transeverse vave for the period of 30sec examined In the present study is shown
in Figurel.
Tab eé MLT and ILat dependence of occurrence frequency of ULF waves for six
per groups
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Pc—-1 Waves in the Ionosphere
Observed by DE-2

‘H TP, REMEE (GIKER) . EMEX (HBAMMBIEHT) |
J.A.Slavin (NASA)

*A.0ka, T.Iyemoril(Eyoto Daniv.],
M.Svgiura{Institute of Research and Development, Tokai Univ.)
J.A.Slavin {NASA/Goddard Space Flight Center),

Ve heve investigated the spalial extent of Pc-1 waves observed et high and niddle
latitudes by using the DE-2 magnetic and electric field data. It has been shown by
the groundbased and Magsat observations that the scale size of the incident region
of Pc-1 wavesis less than 300 ko (Hayashi et al., 1981, lyesori et al., 16B8). Most
of the Pc-1 waves observed by DB-2 have a latitudinal extent of less than 200Rm,
but some of them have a latitudinal extent of more than §500Ke. We study the
latter cases from the point of view of ducled propagation in the ionosphere.

BEE. BHEMEODE-20HBRURBT -y 2HWTH, BMETCRIHZIh:-Pc-1#
Bl >WTHE(IT-TE)-, DE-2RRE[ (F28) NERTTI DB RBRENORY
OWRWEMBTALMNTES, NERXADHOTRETHRNE (INV-1at) . HEAWAHEE (HLT) A
DWTRELENSEARBEMNRUE N EEMEICDWTERET S,

Pc—- 1@ EMMICBELENETIRIEEALTLB WS 2 LRBLE, HEBRRTCHIREX
RTENFOAEXHVIOOKmMETEERT WS, DE - 2 MHM L =0T L A LizinmeE
N200KmELFTTRONEN, WHNDHDIXMBEMNS00KmlEicbizoTRIBENT:,
Fig-1BED55T1000KmUELOZEME.XHH>=FERLTWS, COESLhRHKE
REM2EL S > TEMMRBZAIHRHL LTWLE>2FXb0h5, AXE
1) BHABIKASduc ticd>THALTEHERBHBLTWS,

2) BEBARduc tEIBLTWAHERIBLTWS,

3)1) &2) EHABRIBLTWS,

4) 1) LBEHBIBS Iduc t hoRATEHERHULTWE 2YTHS,

SERFIC3) OWEALSIhoDHMOEMMIBEE2BRT 5, FHBORMNO K2 EMA 6

CINV-1al, MLT296) oW T H =RV MA S,

Acknowledgement: We thank N.C.Haynard for permitting us to wse the electric field data.
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CHARACTERISTICS OF Pc3-4 WAVES
OBSERVED AT THE SATELLITE AND ON THE GROUND

H. Matsuoka',

'STE Lab., Nagoya Univ.

LI ER b
*JRU/APL

K. Yumoto', and K. Takahashi''
* Johns Ropkins Univ., Appli.

Phys. Lab.

In this paper, we study propagatlon characterlstlics of compres-
sional Pc3-4 waves from the magnetosphere to the ground. Magnetlc fleld

data are used from AMPTE/CCE and the Kakioka station.

Wave frequencies

and amplitudes at the satellite and on the ground are compared, and are
showed as a function of local time of the observation points.
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Smoothing of Geomagnetic Data by a Piecewise Cubic Polynomial
— Analysis of Geomagnetic Sudden Commencement —

Masahiro ITONAGA! and Tai-ichi KITAMURA?
1Computation Center and 2Department of Earth and Planetary Sciences,
Kyushu University

Abstract

A method is presented for fitting a piecewise cubic polynomiel to r sequence of geomagnetic data by a
one-pass method. The polynomial pieces are calculated as the deta is scanned only once from left to right.
The knots of the approximating picewise cubic polynomial are determined successively using a modified
version of the criterion proposed by Powell [1970]. Further, & method is proposed for incorporating a rapid
change such as geomagnetic sudden commencement (SC) in the smoothing data by local minimization of
the sum of squares of residuals. Some examples of good separation of geomagnetic data into SC's and

SC-induced pulsations are displayed.

F— s ERRILTIFEEELT, LS, BAF
EEEE 7+ A HHVSNTEL. LhL, COF
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2. Ichida et al., ACM Trans. Math. Software, 3,
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3. Powell, M. ). D., Numerical Approzimation to
Functions and Data, Athlone Press, 1970.
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Observation of the Planetary Boundary Layer with the Boundary Layer Radar

H. Hashiguchi’, °M. Yamamoto!, S. Fukao', M. D. Yamanaka'!, T. Nakamura!, T. Sato?, T, Tsuda'
(1. RASC, Kyoto Univ. 2. Dept. of Electr. Eng., Kyoto Univ.)

We have developed the Boundary Layer Radar (BLR) to observe a height profile of three-dimensional
wind velocities in the lower troposphere including the planetary boundary layer (PBL). This is a small
and transportable radar operating at the frequency of 1357.5 MHz, and has time and height resolutions of
about 1 min and 100 m, respectively. The radar was installed at the MU observatory in Shigaraki Japan
in December 1991, We have conducted the continuous observations since April 1992, Daily variations of
the enhanced echo layer observed with BLR well corresponds to the one of the mixing layer in Wangara
experiments. We plan to participate in an observation campaign in Indonesia from November 1992 to
February 1993. We expect that the high-resolution data observed with the BLR would play an important

role in the study of PBL.

1. FL&IC
FEAEEHETHETRc vy F—Tlk, 7545 ) -5
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Three-Week MU Radar Observations of Vertical Velocity Fluctuations

*Y.Sibagaki'

near the Baiu Front

, M.D.Yamanaka?, H.Hashiguchi?, S.Fukao?, Y.Maekawa!, T.Sato®, T.Tsuda?,
H.Uyeda!, A.Watanabe®, [.Takayabu?

(*Osakn Electro-Commun. Univ. RASC Kyoto Univ. 3Kyoto Univ. *Hokkaido Univ.

$Pukushima Univ. ®Meteorological Research Institute)

We bave carried out three-week continuous observations of three-dimensional wind velocity in the tro-
posphere using the MU radar. We find various fluctuations of vertical velocity in the both sides of the
Baiu front which passed by the MU radar several times. In analyzing the data set, we removed a spurious
downward wind component caused by the echo of rain drops. We have investigated these vertical velocity
fluctuations in view of their distributions in meso scale convection groups or cloud clusters organized in a
medijum-scale cyclone system which is predominant over the Baiu front. We also describe the variability of

turbulence activity from the same point of view.
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Application of Vertical Wavelet Analysis to Three-Week MU Radar Observations
°T. Shimomai, M. D. Yamanaka, S. Fukao and T. Tsuda (RASC,Kyoto Univ.)

We have developed a computer program to apply the orthonormal “wavelet ™ analysis for vertical
profiles of wind velocities observed by the MU radar, in order to obtain an objective description
on the local and intermittent appearance of predominant monochromatic modes of internal gravity
waves in the middle atmosphere. We have applied this program to the data of three-week MU radar
observations in June-July 1991. We find that internal gravity waves appear locally near and above
the tropopause, and intermittently with a time scale of a few days.
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A Study of Atmospheric Turbulent Layers
with the MU Radar Interferometry Observations(2)
°K.Nishiyama!, S. Fukao!, M. Yamamoto!, R.D.Palmer?,
M.D.Yamanaka!,T. Tsuda!
(1. RASC, Kyoto Univ. 2. Dept. of Physics and Astronomy, Clemson Univ.)

We have conducted the radar interferometry observations on January 15, 1992 to study the relation between
the wind velodity and the gradient of the turbulent layer. We found wave structures both in the wind velocity
and the gradient of the turbulent layer. In many cases, the hodograph of the gradient vector showed elliptic
motion with increasing altitude that is similar to that of the horizontal wind velocities. The turbulent layer
secemed to be modulated by the gravity waves that was found in the wind fleld.
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Seasonal and Interannual Variabilities of Vertical Eddy Diffusivity
in the Middle Atmosphere observed with the MU Radar (2)

°S. Kurosaki, M. D. Yamanaka, H. Hashiguchi, T. Tsuda and S. Fukno
( RASC, Kyoto Univ.)

Based on the MU radar observations for about four days each month from January 1986 to December
1991, we have analyzed seasonal and interannual variabilities of eddy diffusivity, K (analyzed from echo power
spectrum width), zonal and meridional wind velocity, « and v, and vertical shear of zonal and meridional
wind, |6u/8z| and |8v/0:| in the lower stratosphere and the mesosphere. We found clear annual and quasi-
biennual variations of K, u, v, |8u/8z| and |6v/8:| for the lower stratosphere. In order to examine and
improve the reliability of evaluation of K , we have analyzed K from data of the MU radar three-week
observation from June to July in 1991, using the spectral-width and spectral-intensity methods.
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Distribution of Turbulent Scattering Intensities
at VHF Band in the Equatorial Upper Stratosphere

Q Maekawa’, S.Fukao?, M.Yamamoto?, M.D.Yamanaka?, T.Tsuda?, §.Kato?, and R.F.Woodman®
1:0saka Electro-Commun.Univ. 2:RASC Kyoto University 3:Jicamarca Radio Observatory

Our previous studies have shown that the present Jicamarca VHF radar system equipped
with high altitude resolution can detect .very weak atmospheric echoes in the so-called "gap
region” (30-60 km heights). In particular, the absence of cross-polarized array signals moni-
tored simultaneously has proved that the "real” atmospheric echoes other than clutter are
received. The echo in the gap region appears intermittently, and it has a thin or discrete struc-
ture in height. Therefore, a simple time average of the instantaneous echo power or spectral
density does not necessarily lead to an exact estimation for the mean echo intensity at each
height, but their time variation should be examined in a more statistical manner.

Figure 1 illustrate cumulative distributions of the echo intensities detected at representa-
tive heights from lower to upper stratosphere on each observational day. The echo power is
represented by the signal-to-noise ratio, while the cumulative distribution is indicated by the
time percentage in which the echo power exceeds each power level given by the abscissa. The
ordinate is depicted by a normal scale. In this experiment, the standard deviation of the spec-
tral noise fluctuation is about —15 dB for the 5 min average spectra. Hence, the echo power
greater than —9 dB may have a sufficient reliability in view of the signal detectability above
6 dB. Note that Fig.1 shows similar slopes of the echo power above the —~9 dB level, indicating
common statistical properties of the normal distribution. Below —9 dB, to contrast, the slope
becomes flatter, suggesting that the sample of echoes is not adequately accumulated due to lack
of the signal detectabilities. Thus, the upper stratospheric echoes have much the same statistics
in the time variation as the lower stratospheric echoes, provided that the sufficient signal detec-
tabilities are maintained.
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Fig.1 Cumulative distribution of the echo power from lower to upper stratospheric heights.
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Simultaneous obsrvations of planetary waves at mesopause region using radars

Masaki Tsutsumi®, Takuji Nakamura!, Toshitaka Tsuda!, Shoichiro Fukao', A. H. Manson? and R. A. Vincent?
('RASC, Kyoto Univ., 2Univ. of Saskachewan, Canada, 3Univ. of Adelaide, Australia)

Although several radar observations reported about the planetary waves with periods longer than 1 day
around mesopause region, most of them are observed at a single observation site without any information on
global structure, except for a few works on 2-day wave. We have been studying planetary waves using data
obtained at Kyoto(35°N, 136°E), Adelaide(35°S, 138°E) and Saskatoon(52°N, 107°W) in 1983-1986. Figure 1
shows frequency power spectra of horizontal wind velocity at 90km during May-August in 1983-1985, where
spectral peaks with periods of 16h, 1.3-day, 2-day and 5-day can be found as well as diurnal and semi-diurnal
tides. Both 2-day and 16h wave are conspicuous in summer hemisphere, suggesting nonlinear interaction bewteen

atmospheric tides and 2-day wave.
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Fig.1 Frequency power spectra of horizontal wind velocity at 90km at Kyoto, Saskatoon and Adelaide for
the interval May-Aug, mean values in 1983-1985. The error bar shows the uncertainty of plotted value.
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The wavelike structure in the stratospheric aerosol
layer observed by the lidar
Chikao NAGASAWA and Makoto ABO (Tokyo Metropolitan Univ.)

¥e have been continuously measuring Pinatubo volcanic aerosol profiles
since July 1991 by a lidar. The aerosol have been spread over whole
stratospheric region uniformely. We try to analyze the wavelike structure
in the stratospheric aerosol layers for nights of August 1992.
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Lidar observations of mesospheric sodium layers
Chikao NAGASAWA and Makoto ABO (Tokyo Metropolitan Univ.)

Sodium density distributions have been neasured over more than 75 nights
since July 1991 at Tokyo Metropolitan University. Hany examples of gravity
waves have been observed in the sodium layers. A lot of sporadic sodium
phenomena have appeared during sporadic B seasons as we had expected and a
few abnormal enhancements of sodium layers have been observed.
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Improvement of Kyoto Meteor Radar System
For Observations in Indonesia

Takuji Nakamura, Naoto Fujioka, Masaki Tsutsumi, Toshitaks Tsuda, Shoichiro Fukao
(RASC, Kyoto Univ.)

Kyoto Meteor Radar was operated since 1977 at Shigaraki, Shiga prefecture, and provided us with many
important information on the dynamics in the mesosphere and lower thermosphere. Recently, the transmitter
and computer in this system has been improved and replaced for the observation in Indonesia, which will be
carried out from November 1992. The replacement of transmitter and computer is carefully desinged to obtain
a minimum MTTR (Mean Time To Recovery) for the continuous observation at the radar site abroad from
Japan. A test observation at Shigaraki by this new meteor system has been succesfully cacried out and showed
good agreement with the simultaneous observation by the MU radar meteor observation.
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(vertical axis) and Kyoto meteor radar (horizontal axis)
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Seasonal Variation of Gravity Wave Activity in the Middle Atmosphere
Observed with Rayleigh Lidar of NIES

Y. Murayama!, T. Tsuda!, R. Wilson?,
H. Nakane®, S. Hayashida-Amano®, N. Sugimoto®, I. Matsui?, Y. Sasano®
1. RASC, Kyoto University 2. University of Paris, France 3. NIES

The atmospheric density and temperature in the upper stratosphere and the mesosphere
have been observed in 1990 and 1991 with the Rayleigh lidar of NIES, Tsukuba, Japan. We
studied seasonal variation of Ep in the middle atmosphere by estimating the potential energy
of gravity waves, Ep, from the density data. Ep, in the upper stratospliere showed annual
variation with winter mmaximum. The monthly mean values in January-May and in September-
December agreed with and were several times larger than the published results observed in

France, respectively.
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Figure: Seasonal variation of po-
tential energy of gravity waves at
3247 km by Rayleigh lidar of
NIES, Tsukuba. Closed circle and
triangle are the daily mean values
of the energy in 1990 and 1991, re-
spectively, solid line with vertical
bar indicating mouthly mean val-
ues and standard deviations. The
lidar results in France [Wilson et
al., 1991] are also shown by dashed

and dot-dashed lines (see text).
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GEOTAIL: A New Bra of Magnetotail Research

A. Nishida (ISAS)
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Start up operation of the Electric Fieid Experinent onboard GEQTAIL

K. Tsuruda (ISAS), B.Hayakawa{ISAS), M.Nakaoura(I1SAS), T.Okada{Toyama Pref.Univ.),
A Matsuoka [1SAS), T.0Obara(1SAS), and GEOTAIL EFD tean

Initial turns on of the Electric Field Detector (EFD} onboard GEQTAlL was successfully
carried out in August and Septeaber 1982. The EFD conslsts of double probe electric
field detector, electron bean BOOMERANG eiectric field detector and indiuva ion esitter
to neutralize the charging of the spacecraft by the eclectron bean. The inltial
opecration  includes turn on of the lov voltage circuits, deployoent of probes,
activation of electron gun cathodes, emission test of indium iom sources, and turn on
of high voltage circoits in the electron detector block. All these operations ended
nornally and setting up of the instrument to start measuremest of the electric field is
onder way. This paper reports a prelinlnary result of the imitial operation of EFD.
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Initial operation of the Electric Field Detector using Boomerang method onboard
GEOTAIL

°H. Hayakawa,

K. Tsuruda,

and M. Nakamura

The Inst. of Space and Astron. Sci.

Both activation of the electon gun cathodes and initial turn on of the high voltage power
supply for the Electric Field Detector using Boomerang method (EFD-B) onboard GEQTAIL was
successfully carried out in late August 1992. During the activation of the electron gun cathodes
when beam current was 80 pA with beam energy of 100 ~ 500eV, potential change of the satellite
up to the beam energy was observed by the detector. However when the beam current was ~ 3uA
with beam energy of 500eV, we did not found such large potential change. In addition to that,
when we operate Indium ion emitter (EFD-IE) with beam current of 104, satellite potential is
controlled < 5V regardless electron beam current up to 10uA. These facts assures that Boomerang
experiment can be operated with other scientific instuments.
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Initial operation of the Electric Field Experiment by Double—Probe and lon Enitter onboard GEOTAIL

K Tsuruda(1SAS). H. Hayslawa(1SAS), T.Okada(Tayama Pref.Univ.). K Nakamura(ISAS). A Matsuoka(1SAS),
T.Obara(ISAS). R Scheidt(ESTEC). R Arends(ESTEC). M Foeringer(ARC). and B.Narhe im(NDRE)

Probe and wire antenmas from Geotail were extended on Aug. 27, 1992 All the antermas were
successfully deploved around 50n from the spacecraft surface. Vibration during the extension was
within the expected range and ceased In 1 hour. Electrlc field moasurement using these antermas
started just prior to the antenma extension. After the completion of the extension. hlgh voltage
pover supply for the bias current was tumed on and now the whole EFD-P system is operated normally.
¥e set several bias current lovel to get the Lengmir curve. Along this data, we have set optimum
bias current level which put the probe potential close to the space plasm potential. Single probe
data provides space craft potentlal against the space plasm. With the lon emitter (EFD-IiE) operatlion,
the spacecraft potential Is close to the space plasma potential. This paper reports the
characteristics of the probes. the spacecraft potential change with the ion emitter operation. and
also show the injtial results of electric field measurement by double probe technique.
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Initial Obervations of Low Energy Particle (LEP) Experiment
on GEOTAIL

T. Mukai(ISAS), S. Machida(ISAS), M. Hirahara(Univ. Tokyo), Y. Saito (ISAS)
T. Terasawa(Univ. Tokyo), T. Obara(ISAS), N. Kaya (Kobe Univ.), M. Ejiri(NIPR)
A. Nishida(ISAS)

The GEOTAIL satellite was successfully launched on July 24, 1992, by NASA DELTA-II
Expendable Launch Vehicle. The low energy particle (LEP) experiment onboard GEOTAIL
is designed to make comprehensive obsevations of plasma and energetic electrons and ions
with fine temporal and parameter resolution in the terestrial magnetosphere and in the
interplanetary medium. The on-orbit operation test of LEP was conducted on August 17,
20 and 22 with good performance untill it was suspended because of happening of latch-up
in part of the electronics on August 22 unfortunately. Though the observation was made
only for several hours in total on these days, we could fortunately get several new findings
regarding plasma composition and plasma-sheet dynamics in the mid-distance (X = —40 to
—~60R,) magnetotail [see also Hirahara et al., Saito et al., and Machida et al.].

One of the unexpected phenomena was an existence of cold ion beams flowing tailward
at X ~ —40R, in the lobe region. Figure 1 shows an example of raw data of the ion velocity
distribution observed by the energy-per-charge analyzer. Two distinct peaks are evident.
The energy and angular distributions and the ion composition data suggest that they are
H* and O, both flowing tailward and southward (toward the plasma sheet) at the same
speed of ~100 km/s. We conclude that the cold beams have originated from the polar
ionosphere (polar wind and/or upflowing ion conics and beams) and are being conveted in
the lobe region toward the plasma sheet. On the way of convection they must also have
been accelerated in order to reach the mid-distance tail lobe region.
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Observation of 0% ion in the Earth's magnetosphere

Preliminary Result of lon Energy Mass Spectrometer onboard the GEOTAIL

M.Hirahara**, S.Machida™?, Y.Saito™® T.Terasawa™’, T.Mukai **
*1 Department of Earth and Planetary Physics, the University of Tokyo, JAPAN
*2 Institute of Space and Astronautical Science, JAPAN
The contribution of the ionosphere in supplying plasmas into the magnetosphere has been recognized prevalently
based upon the spacecraft observations in the near-tail plasma sheet. Here, we report the preliminary results of
0" ion measurements in the more distant (60 Re) magnetosphere by analyzing the data obtained with the ion energy

mass spectrometer onboard the Geolail satellite. These observations indicate the supply or transport mechanisms of

plasma with the terrestrial origin occurring in the magnetotail.

versus those of H™ are also discussed.

BHEYBO 77 A7), 7aby - fiFffEENDK
BEESnb0LFTRE (. 204iio4T, THEENL
HnT 79 A7 b T 0HRE RO LG wEWn S
Pz, GEOS, ISEE, 5wt AMPTE% 0@ 2
BRRREXIVT, BRLToTwaH, chbit, HgER
B4 + 7EEOEROTHEE B0 OBRIFTORR
EoTwh, kI, HNai T AT SR
BT AW CDAW 6 5oiffseiife LTifisant
wa,

LAL, chbnlRidvoig, MR 2 0Re
fHED 79 X3 = MCiffilziToTEY, BILESTHA
BRI CORRFIGEOTA T LR L Al
IHTTHY, +OF- 7 EEESTCOSFAvF{+32
AEFALET, KMTHALELS,

ARCIt, GEOTA I LITR#EN0 75 A< hTES
THHLEPO—2ThHAA+ v A NF—ERHiE (LE
P-MS) #@lEtio7, 199248H20H13:30
~17:00UTIZBY 2 RERL VT, BEERE60
RefPHEDT T ATV — P TOL 4 VHAREBIRELED A,

Coliil], MS RAdEmANICEER T 44 v 21T
~2 5keV/eN TAMF¥—FHTHAEL V2, HATHEIFD
IiNMF— REEBREFRT. ZAVY-HERTHLLEP
—-EAOFEIRIC LA E, GEOTAILERH, Toul
DIREAEETIAR Y= MUR-THY, i, 7947
WOH AT & 3tih4 RIS R 2R R L T 5 LRI
#5 (i, toft [R24HH) +E88) 0T, 29710
Bl Ebis0 e+ LTI HNT, SoTit, A
HCER A A /BRI OMES 6 0JE%, 1BIIchlsT
Hikdtolo HY He®, 0"0¥—24 %7 Ml
TAHETHENA AN HRME%, 5 R, 4
EATo el EEBHE R R TERAL T2 4, TXTOHE
IAME=Iblo TH OB IV A7 7 FEIRLTWA

The abundance ratios or flow directions of O™

DA, 5~1 3keVeD O b FEERES,

cOO™R, bALBICRSEEERLCHEMLAGOT
HALEZHADNRYETHY, 75X y— P EiTA LT,
IR RB A R oB BN T, FRFSLTwaYiIZRTD
Ao f, BABYEEEN S 77 AHFORE T I A%
HEiFETALCoEERFREL DS,

T, T3 VF—oplried o A FEDln, $041,
WA & 2 O OfHEto%te, tnbofhnl;
M85 08, NFAFHET 522 v ¥—Rillmfv %,
LI TOMREH TORM L ORBEEDTHT A,
(EHIHD
Balsiger, et al., J.G.R., 1645, '80
Lennartsson, et al., J.G.R., 1243, '85
Lennartsson and Shelley, J.G.R.. 3061, "86

ENERGY

MASS

Fig. Average count image on energy-mass dizgram
obtained with the jon energy mass spectrometer on
Geotail. Both the intense H™ and faint O™ cloud
can be found.
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Rapid Variation of the Plasma Bulk Flow Direction Observed by Low-Energy Particle
Analyzer on the GEOTAIL Satellite

Yoshifumi Saito (*/**), Toshifumi Mukai (**), Shinobu Machida (**), Masafumi Hirahara (***)
Toshio Terasawa(***)
(*) Department of Geophysics, Faculty of Science, Kyoto University
(**) Institute of Space and Astronautical Science
(***) Department of Earth and Planetary Physics, University of Tokyo

Rapid variation of the jon bulk flow direction was observed at X,.~ —60Re by Low-Energy
Particle analyzer(LEP) on the GEOTAIL satellite. The variation began about 10 minutes after
the satellite observed fast ion flow in the PSBL and entered into the plasma sheet. When this
variation was observed, the magnetic condition was very quiet. This variation of the bulk Aow
direction seems to have two components, namely the rapidly varying component of which the
period is about 10 minutes and the more slowly varying component. Since this variation is three
dimensional, it is difficult to explain it with the two dimensional models which were proposed in

the past.
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A Signature of the Magnetospheric Substorm observed with the Low
Energy Particle (LEP) Instrument on GEOTAIL

S. Machida(ISAS), T. Mukai(ISAS), Y. Saito(ISAS), M. Hirahara(Univ. Tokyo),
T. Terasawa(Univ. Tokyo), T. Obara(ISAS), T. Nagai(MRI), A. Nishida(ISAS)

An onset of the magnetospheric substorm has been observed with the Low Energy
Particle (LEP) instrument aboard the GEOTAIL spacecraft around 12:12 UT on August
22, 1992 when the spacecraft was located at X~~40Re in the center of the earth
magnetotail. The event has started with highly anisotropic tailward flow of the accelerated
electrons followed by energetic tailward ion flow. The hot electrons and ions of the
plasma sheet which was in the background varied their density as a function of the
spacecraft distance from the plasma sheet boundary . The accelerated electrons became
earthward and tailward bi-streaming flow when the spacecraft approached to the center of
the plasma sheet, while the fast ion was collimated tailward flow all the time during the
high speed plasma event with the duration about 1 min. Characteristics of such high speed
burst events during that substorm are investigated for three cases including the one
observed at the time of the onset, examining the plasma data together with the energetic
particle data obtained geosynchronous GMS-4 satellite.

199248 H 22
GEOTAILIX #h
BOFRERIC A
—ADF Uk

&
-
EN
%
:fc
2
A

2UTCH¥BE

P

\I

-

=+

3

S

S
SN rE
T RYC
8o SR

*
N
&

=
3

!, &3
SH
%S
SEM
Sﬂ-r
Al
Ve lFS
NQ,"“‘H
N hadl
Ly
l%;
Q ]
e
FLS
FaRs A
° B M

T
3
AN
<
Z
>
By
E%
b=
e
=1
B

S22y
D)

5

LG T AN e £
dl
=
[ 85R
nk |
SV
'
=
o
0y

ke
NS
= | RN e N2
N TANFEN
« Dt M
(gt PR

3

Rk b S mvpi
& OB Stk BRI 10 e

NRESVS
BUSRINCS
B NN SR

5

.
g e Z4EA Y

-
)

SresBMNVYLY
n

BB —EA | (@
%
EHITEATI N -S|
RN B | BEE

na
(K]
A 4
= N hw A
&l Sy |
AdR-

<
-~

QRS0 N
AT IO MUE

o

]

5

N
SF{c° & |

3l
VI S|ETS »mn

NG

AN

Natk

4\

e

IEE
BAAIMN
=g 3o

T SBIFEFN
A

b i
Q@S

)
i
EE
|
p
o

IE BT D3 K TTH % 3 BE 310 B
¥R 75 A=y~ rodisnd
{IZ2oh TTailward A2 hnx T
Earthward® 3 % F (Bi-stream %2 545 )
BBDLNIM, 4 FIZo0nTiE, &
D% Bi-streamFHAPRBE S e hro
fro 77 XY= MZEHEY D2

f\
=1
(3
=
-+
[}
8
HE
=
e
NOCH:

QA
£t
N
S
N
\
&
A\
-
g
%Sm
&0
B
Fr

R Ty A g

el

NI

BRNEE
HEINEY &M

-t A
PN

T
57
2

ARYHR I

. W
© NMEy

=
| dry
28
$ SO%H
i FUW
BAT
HALK

[t

A
s b ot L llBiurg

11.859
~61379.5 -3911.6 61373.5 Kv§

A7ty MEEOIERFO
B, é?s‘ﬂfrauward RFORERH




B31-09 GEOTAIL Ic& 375 X < K EHESE
— EER —
ofpidz 7' HE B?  Roger R Anderson® A AL EE g
B w0 /MG R RH 8HT PWIs—4
1) KERE BEEREEFRE Y — 2) @RAZ IZH 3) T4+ 7A%E 4) HRTEAE I28
5) BIWRITAZ T2% 6) KEEFAZE NEEHETRE 7) REARZE I%8
GEOTAIL Plasma Wave Observations: Preliminary Report

°Hiroshi Matsumoto! Isamu Nagano? Roger R. Anderson® IKouzo Hashimoto!

5 . ! Iwane Kimura” PWI Team

1) Kyoto Univ,, RASC 2) Kanazawa Univ. 3) Univ. of IOWA 4) Tokyo Denki Univ.
5) Toyama Prefectural Univ. 6) Kyoto Sangyo Univ. 7) Kyoto Univ,

Toshimi Nagano® Minoru Tsutsui® Hirotsugu Ilojima

In order to meet the scientific goals of the GEOTAIL spacecraft, the Plasma Wave Instrument (PWI)
tzkes the role of measuring plasma waves in the frequency range from 5Hz up to 800kHz. The PWT is
composed of three different sets of receivers. They are (1) the Sweep Frequency Analyzer (SFA), (2) the
Multi Channel Analyzer (MCA), (3) the Wave Form Capture (WFC). The first two receivers are dedicated
to the measurement of wave spectra, while the last is used to measure wave forms from five different antennas
simultaneously. We will introduce the function of PWI and summarize the PWI initial observation results in
the geomagnetic tail region.
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Analyses on electrostatic 'spike’ near the GEOTAIL orbit
by computer experiments

°Masaki MATSUBARA  Hiroshi MATSUMOTO  Yoshiharu OMURA  Hirotsugu KOJIMA
Radio Atmospheric Science Center, Kyoto University

The GEOTAIL, the Japanese scientific spacecraft, was launched successfully 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 Plasma sheet and the Foreshock. The plasma parameters of
these regions have not been understood clearly, because little observation has been made in these regions
especially over 20Re. Therefore the observations of the GEOTAIL are highly expected. Before the GEOTAIL
observations, we have performed computer experiments of typical parameters ncar the Geomagnetic tail
reagion and we found electrostatic 'spikes' which are thought to be one of the cause of the Broad band
Electrostatic Noise (BEN). The natures of "spike’ are 1: Electric field energy changes rapidly (~ {Tpc) and
widely. 2: Electron thermal energy has an anti-correlation to electric field energy. 3: 'Spike' becomes more
steepy when the observing systemlength is shorter to the debye length extent. In this lecture we will discuss
the basic natures, the ocurring conditions and the mechanisms of this ’spike’ and moreover the relations to

BEN.
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Fig. 1: Time evolutions of electric field energy and elec-
tron thermal energy.

Fig. 2: Time evolution of electric field around 'spike’.
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Photoemissions from GEOTAIL Dipole Antennas

°M. Tsutsui(Kyoto Sangyo Univ.), H. Kojima(Kyoto Unive. RASC)
T. Okada(Toyama Prefectual Univ.), I. Nagano(Kanazawa Univ.)
H. Matsumoto{Kyoto Univ. RASC), and PWI team

An Effect of inbalanced photoemissions from dipole antennas of the GEQTAIL spacecraft
is studied from Wave Form Capture (WFC) data of Plasma wave instruments (PWI).
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[1] Grard, R.J.L., Properties of the Satellite
Photoelectron Sheath Derived from Photoe-
mission Laboratory Measuremeats, J. G. R.,
Vol. 78, 2885, 1973.
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Magnetic Field Measurements on GEOTAIL

S.Kokubun', T.Yamamoto?, K Hayashi', K.Shiokawa®, T.Kamei*, Y.Tonegawa’, , F.Tohyama®
M.H.Acuna’, H. Kawano',T.Sakurai®, T.lijima', K.Yumoto®, H.Fukunishi®, A.Nishida?, D.H.Faifield’

1: Univ, Tokyo, 2: ISAS, 3: STE Lab./Nagoya Univ., 4: Kyoto Univ., 5: Tokai Univ., 6: Tohoku Univ., 7: NASA/GSFC

The primary scientfic missions of GEOTAIL aim at the understanding of physics
of plasma acceleration processes in the magnetotail and of influx of the solar wind
energy into the magnetosphere. The magnetic field team will contribute to the mission
by measuring magnetic field variations in the frequency below 50 Hz. The subsystem
for magnetic field measurements (MGF) concsists of dual three-axis fluxgate
magnetomewters and a three axis search coil magnetometer. Triad fluxgate sensors
(outboard and inboard sensors) were installed at the end and the middle (4 4 from the
satellite body) of a 6 m deployable mast. This configuration will allow the inflight and
real time estimationof the spacecraft field and also provide redundancy of measurements.
Three search coils were mounted approxi-mately 1/2 way out on another 6 m boom
together with search coils for VLF wave measurements in the PWI system.

We have confirmed healthy status of magnetometers by the initial test before the
extension of the masts. The mast for the flluxgate magnetometer sensors (FMST) was
successfully made on September 4, 1992. Continuous measurements will be in opearion
from September 6. We will report on the initial results from observations in the deep
tail and of magnetopause.
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Initial Report on Magnetic Field Observations
in the Magnetotail From GEOTAIL

TYamamoto S. Kokubun K. Hayaslu’ K.Shlokawa T.Kamei®, Y. Toncgawa F.Tohyama?
M.H.Acuna’, H. Kawano K. Yumoto T.lijima', T. Sakurax H. Fukumshl A, lehlda’ D.H Faifield’

1: ISAS, 2: Univ. Takyo, 3: STE Lab/Nagoya Univ., 4: Kyoto Univ., 5: Tokai Univ., 6: Tohoku Univ., 7: NASA/GSFC

Geotail was successfully launched on July 24, 1992. The magnetic field teams (MGF) will contribute
to the mission by measuring magnetic field variations in the frequency below 50Hz, using fluxgate
magnetometers and a search coil magnetometer. The measurements of DC-magnetic fields are carried out
with the dual-system fluxgate magnetometers. One of them (the outboard sensor) is installed at the end of
6m deployable mast, and the other (the inboard sensor) are set at the middle of the mast. The initial test of
the functionality of the fluxgate magnetometers was carried out on July 28 without any problems. The
mast for fluxgate magnetometers were successfully extended on September 4. We found that the DC-magnetic
field bias from the spacefraft is very small. DC-magetic field effects from heater currents are found to be
negligibly small, smaller than 0.1 nT at the sensor position.

The magnetmeters will be set in the normal operation mode on September 6. We will report on the
deta analyses procedure and results of data qualification.
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Data processing system of plasma waves obseved by GEOTAIL spacecraft.

Yoshikazu TAKESHITA
Hiroyuki YOKOYAMA

Masaki OKADA
Hirotsugu KOJIMA

Osami NISHIMURA
Hiroshi MATSUMOTO Yoshikaru OMURA

Atsushi FUJITA  Tadashi MIYATAKE
PWI team

Radio Atmospheric Scence Center, Kyoto University.

GEOTAIL was scuccessfully launched in July and observed plasma wave data are continuously sent from
the geomagnetic tail region. The amount of plasma wave data is over 100M bytes per day. In order to process
our large amout of data speedily and automatically, we constructed the data processing system in RASC

Kyato Univ.
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Plasma Wave Observation using the Wave Form Capture on GEQTAIL spacecraft:
Initial Report

°Hirotsugu Kojima! Yoshikazu Takeshita® Tadashi Miyatake! Hiroshi Matsumoto'

Isamu Nagano?

1) Kyoto Univ., RASC 2) Kanazawa Univ.

The Wave Form Capture{WFC) is used for a detailed analysis of the observed wave characteristics, such
as the determination of wave vector, polarization and the Poynting Flux. We will show several observation

results by WFC in the geomagnetic tail region.
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Fig. 1: Wave forms observed by WFC at 25Re
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Plasma Wave Observation using wave spectrum receivers on GEOTAIL spacecraft

°Osami Nishimura' Atsushi Fujita'

4) Toyama Prefectural Univ.

Hirotsugu Kojima®
Roger R. Anderson® Toshimi Okada® Minoru Tsutsui® Kozo Hashimoto®

1) Kyoto Univ., RASC 2) Kanazawa Univ.
5) Kyoto Sangyo Univ.

Hiroshi Matsumoto! Isamu Nagano?
PWI Team

3) Univ. of IOWA

6) Tokyo Denki Univ.

GEOTAIL PWI(Plasma Wave Instrument) has two kinds of wave spectrum receivers. One is the Sweep
Frequency Analyzer (SFA) and the other is the Multi Channel Analyzer (MCA). The SFA provides amplitude
spectral information of plasma waves over the frequency range of 24Hz ~ 800kHz for the electric field and
24Hz ~ 12.5kHz for the magnetic field. The MCA contains two fixed filter spectrum analyzer which provide
coarse frequency (4frequency channels per decade) but fine time resolution data to complement the fine
frequency but coarse time resolution data of the SFA. We will show the initial observation results using the

SFA and the MCA in the geomagnetic tail region.
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Characteristics of tri-axial search coils mounted on the GEOTAIL
for measuring the ELF/VLF waves

°L. Nagano™ H. Murata® T.Okada! M. Tsutsui®*

K. Hashimoto''  H. Kojima*! H. Matsumoto®

GEOTAIL PWI Team
*Kanazawa Univ. *“Toyama Pref. Univ. 'Kyoto Sangyo Univ. '!'Tokyo Denki Univ. *RASC

GEOTAIL spacecraft was successfully launched from Kennedy Space Center on August 24 and a mast on which the
tri-axial search coils were mounted was extended on September 4. The SC pre-amplifier assembly is mounted at the
top of the mast to reduce the effect of spacecraft-generated interference. Each search coil consists of 20,000 turns of a
copper wire of radins 0.1mm wound on a lightweight bobbin 30cm in length. In addition to the main coil, a 2-turn coil
used for negative flux feedback is wound and other 2-turn coil is wound for calibration. Each SC covers the frequency
range from 5Hz up to 12kHz. In this report, we discuss the noise level of the SC on board the GEOTAIL after the

mast extension.
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Initial Results of Geotall HEP Measurenents

T. Doke, K. Nagata, K. Maezava, J. Kikuchi, B. Murakazi, A. Hakazoto, T. Yanagimachl.
N. Hasebe, T. Kohno, S. Yanagita, Y. Muraki, K. Munakata, T. Terasawa, A, Nishida, and B. ¥ilken

Ceotal! HEP instrucents consist of four different detector systems, f.e. LD, BD, Ml.and HI.
Acong these instruments LD and BD have energy ranges suitable for the detection of magnetospheric

particles, particularly those in the taii region.

¥e report here the initial results fron the BD

detectors that vere turned on the earliest among the four detector systems. Two interesting events
have been found from the BD data available at the tine of writing. They are: (1) the August 22

substorn-related signatures near the nidplane of the tail, and (2) an unusual signature in the tall
observed on Septenber 2 shere proton and electron enhancements occurred successively but with a fong

tine delay for electrons.
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PROPERTIES OF WATER SCINTILLATORS
USING WATER-SOLUBLE SOLUTES (1]

T.Masumaru{Dept .Phys.,Tokyo Metropolitan Univ.),
K.Yamakoshi & M.Teshiaa (ICRR, Univ.Tokyo)

Some properties such as water-solubility, scintillation emissivity and
possibility of large-scale detector application of "water-soluble solutes
( ex. 4-Methylumbelliferone.[4-MU] )are examined. A few water-soluble solutes
for scintillators are well known as [4-Methylumbelliferone{4-HU)], [4-Methyl-
usbelliferone Sulfate Potassium Salt (4-MUS)] and [4-Methylunbelliferone-
Phosphate (4-MUP)].

In this experiment , 200 nl vial of water scintillators is located in a large
black-case shich is made of black-coloured acrylite materizl, and viewed with
a phtotube [THORN-EMI £9635 QB; Bi-alkali, 2" diameter of quartz window]. The
obtained pulses are passed through an emitter-follower, a linear amplifier
[Canberra; Model 2020, Shaping Time is 1 micro-sec.]. The whole spectra

are taken by a 4K PHA [Canberra; $S35+]. The data process is performed by a NEC
PC-9801 personal computer.

The emissivity is examined by irradiation of the ganma rays from '*’Ba
(10.5 y.81 KeV) and compared at the slope-envelopes, which are higher side
slopes of broad gaema ray peaks.

The reference scintillator for emissivity is choosen to be "NE-2367
[Muclear Enterprises Co.Ltd., in air saturated, if not reaarks] for the
wor|d-wide applications of these water-scintillators. A series of the first
trials of these experiments are performed with the grade of the city-water for
drinking (Tanashi City). The water of the grade of the ultra-pure will be

examined in future.
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Reports of Preparation Experiments for Solar Neutron Detection

with use of Large Scintillation Telescope

Y. Muraki, Y. Matsubara, S. Sakakibara,°T. Takahashi, S. Shibata
(Nagoya university, STE-lab), K. Murakami (Nagoya foreign language

College), T. Sakal (Nippon University), and K. Mitsui (ICRR, Tokyo

university)
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Enhancement of North-South Anisotropy of Cosmic Rays durring Forbush
Decrease, Associated with the Enhancement of the Interplanetary Magnetic
Field Component Perpendicular to the Ecliptic Plane
K.Fujimoto and K.Nagashima
Cosmic-Ray Section, Solar-Terrestrial Enviroment Laboratory
Nagoya University, Nagoya 464-01, Japan

The cosmic ray flow perpendicular to the ecliptic plane is called the north-south(NS)
anisotropy. In this report, the authors report the relation of the NS-anisotropy with the
interplanetary magnetic field(IMF) during the Forbush decrease(Fd). It is shown that:
(1) the NS-anisotropy is very frequently enhanced during the period of Fd in association
with the enhancement of z-component(Bz) of IMF in GSE-coordinate; (2) the consider-
able number of the anisotropies are associated also with the variation of the ion density
and the electron temperature; (3) the duration periods of the enhancement are widely
scatlered from 2 hours to 56 hours and do not coincide with those of the so-called mag-
netic cloud or magnetic rope on Lockwood et al’s list(1991) except for one case; (4) the
average rigidity of the anisotropy is as low as 2GV-4GV, and its magnitude is comparable
with or greater than Fd in many cases and somtimes reaches as large as 10 percent; (5) the
sense(north or south) of the anisotropy is independent of the sense of Bz, suggesting that
the anisotropy is due to the cosmic ray flow along the magnetic field from its source to the
sink at the tail-end regions of the magnetic tube of force, their distance being estimated
at one a.u. or more,at the least; (6) some Fds contain multiple NS-anisotropies contigu-
ous to each other with alternations of their sense in association with the sign change
of Bz,indicating the existince of multiple magnetic tubes contiguous to each other; (7)
the relation between the senses ol NS-anisotropy and Bz indicates that these magnetic
tubes do not from the magnetic loop near the Earth’s orbit and seem to extend [uther
towards the Sun to form the horseshoe structure; (8) sometimes, some of the magnetic
tubes contains, in addition to the NS-anisotropy, the higher- or lower- density cosmic rays
as compared with the neighbouring tubes and its passage across the Earth produces the
anoumalous increase or decrease of cosmic ray intensity common to the two polar regions.
On the basis of these information, we discuss three-dimensinal structure of the magnetic
field during the period of Fd in relation with the magnetic cloud or magnetic rope and
discuss also the diffusion-convection of low-rigidity cosmic rays in the field.
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Cosmic-ray short term intensity variation associated to the
Forbush decrease during the large scale geomagnetic storm.

S.Sakakibara, T.Yamada, Z.Fujii and K.Nagashima (STE-Lab. Nagoya University)

Cosmic-ray intensity fluctuations(10 ~ 60 minutes) during Forbush decreases were
observed with muon telescopes at Mt.Norikura and Nagoya. This cosmic-ray fluctuation
seems to be associated to some pulsation-in large geomagnetic storm. These events during
the period Mar. 1991 - Feb. 1992 will be reportei
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Japan-Australia Observation of the North-South Sidereal asymmetry at ~10'%eV

S.¥ori?’, K.Hunakata'’, S.Yasue'’, MW.Koyama'’, Y.Shiozaki'’, Y.Yokoto'’, K.Chino?’,
S. Akahane®’, Z. Fujii*’, J.E. Humble®’, K. B. Fenton®’, A. G. Fenton®’, K. Bolton®’, M. L. Duldig®’
Shinshu Univ.*’, GIC Shinshu Univ.*’, Matsumoto-Fukasi High S. *’,STEL Nagoya Univ.*’,
Univ. Tasmania®’, Antarctic Div. Australia®’,

The observation of the north-south sidereal asymmetry of cosmic rays at ~10'Z2e¥
started in December 1991 in cooperation betveen Shinshu University and University of
Tasmania. A new underground station vas opened at Liapootah (42.0°S, 147.0°E) in
central Tasmania, being located at a conjvgate-point to Matsushiro (36.5°N, 138.2°E)
in Japan. Their depths (154 @w.v.e. and 220 o.v.e. depth, respectively) are almsot
similar and the cosmic ray detectors used are identical to each other. The status of
the observation can be monitored at any time by means of public telephone system from
both shinshu University and University of Tasmania. The observations have been in
vell operation with duty cycle of 95%. The observed data during these 10 months
will be reportedand some of its preliminary analysis are also presented in the meeting.
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A Solar Flare-Assoclated CME Observed with YOHKOH SXT
on May 4, 1992

Ta. Watanabe, M. Kojima, Y. Kozuka, M. Ohyama (STELAB, Nagoya Univ.), S.
Tsuneta (Unlv. of Tokyo), J. R. Lemen (Lockheed PARL), H. Hudson (UCSD},
J. A. Joselyn (NOAA/SEL), J. A. Klimchuk (Stanford Univ.), and YOHKOH
Group

A high-speed CME was observed by YOHKOH SXT in the course of a
long-duration M-class solar flare withln the active region of NOAA 7154
(S2TES4) from 20:09 UT to about 23:48 UT on May 4, 1992. The locatfions
of the leading edge of the CME at the times of YOHKOH SXT observations
are shown in Fig. 1. The portion with the naximum X-ray brightness was
formed at the apex of the loop (or a bubble) up to 0.2 solar radii
measured from the solar limb. A cavity was formed inside the loop; thus
the general appearance of the CME had a resemblance to that of a typlcal
white-1light CME. The CME made an anisotropic expansion. As the apex of
the loop was moving outward, the southern leg was also moving toward the
south pole of the sun. On the other hand, the northern leg did not show
appreciable displacement; it was apparently "anchored” at a position
izmediately to the north of the active region under discussion. A
height-time diagram of the apex of the CME is given in Fig. 2. The CME
rade a clear accelerated motion, from 25 km/sec at about 0.15 solar
radii to about 190 km/sec at 0.35 solar radii. The relative expansion
speed of the southern leg to the northern leg is about 50 km/sec.

According to GOES X-ray observations, the interval in which the CME
was observed in the lower corona corresponded to the local minimum of
the X-ray flux, immediately before the second maximum of the flare
activity. A solar wind disturbance which was apparently associated with
the CME was observed by IPS (interplanetary scintillation) at 327 MHz as
a transient i{ncrease in the solar wind speed from the ambient level by
the amount of 100 km/sec, at 0.5 - 0.6 AU heliacentric distances above
the eastern solar 1limb. The scintfillation level, which is a nmeasure of
the magnitude of density fluctuations, was enhanced also. If we assume
that the velocity jump was caused by the presence of a shock wave on the
line-of-sight, an approximate hydrodynamical shock speed In an ideal gas
pay be estimated to be 130 km/sec in the solar wind frame. Since the
estimated shock speed 1s slower than that of the CME, the shock wave Is
suggested to have & decelerating characteristics.
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Fig. 1: Locatlons of the leading edge of Fig. 2: A tine-helght dlagrao of the
the CME observed with the YOIIKOH SXT on leading edge of the CME observed with
May 4, 1992. The position of the actlve YOIIKOIl SXT on May 4. 1992. The helght s
reglon of NOAA 7154 1is ladlcated hy “X". neasyred from the solar limb.
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Study of Coronal Restructuring and Filament Disappearances by YOHKOH

K. Marubashi (CRL), T. Sakurai (NAO), H. Kurokawa (Hida Obs., Kyoto
Univ.), R. Kano (Tokyo Univ.), J.A. Klimchuk (Stanford Univ.),
R.D. Bentley (MSSL)

Spacecraft in interplanetary space occasionally observes cylindrical
structures with twisted magnetic helices, which are now referred to as
interplanetary magnetic flux ropes. Studies of such structures
strongly suggest that the origin of interplanetary magnetic flux ropes
be arcade-like magnetic fields in the region surrounding dark
filaments which are ejected from corona in association with coronal
mass ejections. It is suggested that the interplanetary magnetic flux
ropes are generated through combined effects of shear motion, upward
motion, and reconnection of coronal magnetic fields. The purpose of

this study is to identify those physical processes by using the YOHKOY
Soft X-ray Telescope images.

For this purpose, we pursued evolutionary changes in the coronal
structure 1in the region surrounding one particular filament which
showed up on 19 June, 1992 crossing the east limb in the northern
hemisphere of the sun. This filament disappeared on 26 June, around
30 west logitude, when the SXT observed very spectacular brightening.
nevertheless the GOES soft X-ray measurement showed no significant
intensity increase. Preceding this event, at least six eruption-like
phenomena were detected by the SXT in the same region. In comparison
with those preceding events, the June 26 event is characterized by its
large spatial extent. This may be interpreted by interconnection of
the region with another small region to the south-west, which were
also detected by the SXT.

Thus, the pursuit of the evolution of this region provides insight
into many aspects with respect to coronal restructuring, including the
repeated small activities, the final dramatic ejection event, and the
possible interconnection with a nearby magnetic region.

Frk325 (SOLAR-A)J DX BEBEMTN FHLEPOELTWRA, 6H26HCHER
ShRF—IRAVT. XKBDT7+3X2F oORBBO—BEEEL. TOERE T+ I A
HEACHET 320 RBEOELLOVTH  JEXRO20FOX>RBAHTEMU L
Nlee CCTEW19926HA26HDT7 ¢ HOIRH>TWRI &b, FMICHEBTSE 5.
FRAYPHREOVWTHET S, COT+T7 745X FEADOHKN19BN>26H
A MPRERCHATVEHTRKICHRLUTE I TORNC. Yoi>CzoRigeTibct
V. 19BRHYLEBBUTUR. MR LHOROVWTHLRRERETRT.
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SUDDEN CHANGE OF THE SECTOR STRUCTURE EXPLAINED BY AN
ANALYSIS OF YOHKOH SXT DATA

T. SAITO*-?, T. TAKAHASHI®*, Y. KOZUKA®, H. HUDSON®*, S.TSUNETA®,
A. WATANABE®

1Ggeophys. Inst., Tohoku Univ., 2Onagawa Mag. Obs., Tohoku Unlv.,
3STE Lab. Nagoya Univ., “Inst. Space Aeronaut. Scl., and ®Inst.
Astron., Univ. of Tokyo.

ABSTRACT Observed number of the sectors in the heliomagnetos-
pheric structure changes suddenly among 06 26 46 - Our
analysis of the Yohkoh SXT images revealed the following
mechanisms: A dome~type neutral sheet grows In the coronal
region like a submerged mountain. - When the mountain reaches

to the source surface, an island-type neutral line (three-
dimensionally, a subcone-type neutral sheet) is formed, causing a
sudden change form 2— 4 sector. When the mountain submerges
agaln under the source surface, the Island disappears, causing a
sudden change from 4= 2 sector.
1, #iE., KEBE® SECTOR ¥it 0246 & 5 Ak DOHE & 72> T, M %EiT 3,
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Solar Wind Acceleration at 0.1~0.3 AU Depends on Solar Activity

°M. Kojima, H. Misawa and Y. Yamauchi (STE Lab., Nagoya Univ.)

To confirm solar wind acceleration models proposed by theoretical workers using the Alfven wave, it is
important not only to find the Alfven waves but also to observe heliocentric distance dependence of the
acceleration. Firstly we discuss reliability of the IPS observations because the IPS has found accelerations
at 0.1-0.3 AU where the IPS is in strong scattering condition. We investigated biasing effects on the IPS
measurements which might be caused from strong scattering, but no biasing effects were found.

We compared profiles of accelerations at 0.1-0.3 AU between in the maximum phase and in the minimum
phase of the solar activity. In this comparison, we found accelerations in the minimum phase but could not

in the maximum phase.

EBoaorrr—-ahsnkBREGERE T
mET 3BT E LT, FET Allven ic & 28
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CEMMBETH D, (1) Ic20TIE, Alfven EMIEE
BlEOETSH 2101 Allven iiEH S ORB G OEN
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3Ky 75—{t% EUV °THAIT 3 C & 451995 4
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Yelocities of the Near-Sum Solar Vind
Derived from S/X Frequency Band Sinultaneous IPS Observations

M. Tokumaru. H.MHori, T.Tanaka,

T.Kondo.

R. Takaba. and Y.Koyama

(Conmunications Research Laboratory)

The solar vind velocities have been determined from the zero crossing
frequency of the normalized co-spectrum (NCS) for IPS phenomena observed at S

and X band using the Kashima 34z radio telescope.
solar wind is accelerated at a distance of 5-30Rs (solar radii),

The results indicate that the
and also

indicate that high speed streams found for R>30Rs are closely correleted with

the coronal hole (Hel083nn).
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Slow Speed Solar Winds and the 3-D Structure of

the Coronal Magneitc Field
°K. Hakamada(Chubu U.), M. Kojima & T. Ogino(STEL, Nagoya U.)

Very low speed solar winds were found during CR1753 by IPS observations. These
low speed solar winds were compared with the 3-D structure of the coronal magnetic
fields estimated by the so-called ’potential model’. Itis found that these low speed winds
emanate from the vicinity of so-called sector boundarey. It is also found that solar wind
speed are correlated with intensity of He I (1083nm) absorption line and anti-correlated
with expansion rate of the radial component of the coronal magnetic field.

3C273.3C279 D_ODBHER X BV /- IPSE
iz hiZ, 1753H) vy pyO—F—3>»
(CR1753, 19844E9 A 10H 1.87UT Bt5)d AH ) ~
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Y —BiRHETHEENTX) &7 ¥ —BB5EH
USEEDSINT 5 two-stream i % L T/
t#¥EZLNE,

3-D Structure of the CMF (CR1753)
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iz 2V b EE 180K, L 10 EX S8
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Kitt Peak TRl S LW A XRBEORBR 2T %
I, O FBBORF VA NEFVERNT
i, oMty — AE. AEOMIERR
EERL, EREMY B L L 2B FEROAN
R, bR MiRH3C273, FilifT R0 Highe
I DBEEDP HEOFMEFR LTS, ¥
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hoDPEILXRICEDoT P LV—ALED
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BIZHW: RO KWIRD IR D116 knys &
207km/sDEFE KB EICH T 28R TH 2,
IO DZEDOBDMILIEIZIRBEIP DAEiEN
RESTAmMlts ¥ —BRHEIrOGHTWAE S
LG h D, INIZS T COMRERE —FT
5, FICFBRREVW DI, dtflDt 7 ¥ — SR
WTIX, BHBMRAICED . HEOERMTE
TREHIBIHEBIZMUETHWINTH2, oD
BHBOEROBOIKBEMEIZHLTYD
MR ESZAB2ONTIREFDO LV, SO
HREORRICIIHWTUEREYH ), -8
243 He 1 (1083nm) RIPHRD 75 A D3 (a0
FhFE—-MHEEDL, Fhot,

SITOFTFELRLLSIZ, 30273 &
3C279 THIA L 22 KB BEDEEE & He 1 (1083nm)
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BELOEB YT A, BREF— 7 EHt
R GEL L (HMBMIHENXEVWLOD, &3 T
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Computer Experiments on Interaction between Solar Wind and Spacecraft at 4 Rg

°Masaki OKADA! Hiroshi MATSUMOTO!

Bruce T. TSURUTANI?

'Radio Atmospheric Science Center, Kyoto Univ.

Bruce E. GOLDSTEIN?
2Jet Propulsion Laboratory

In the Solar Probe Mission, the spacecraft is designed to fly at a distance of 4R from the center of the
sun. Rg is a radius of the Sun. In order to protect scientific instruments from strong heat and radiation of
the Sun, the spacecraft is covered with a heat shield. However, it is predicted that the C; molcules evaporate
from the heat shield and are photoionized by the solar radiation. Our concem is to estimate exact amplitude
of the waves generated by the Cy plasma in the vicinity of the spacecraft. We have performed a series
of computer experiments using 2-dimensional particle code, KEMPO. Four species of particles, solar wind
protons and electrons, C7 ions and its electrons are taken into consideration. We assume a density gradient

of the CF plasma in the vicinity of the spacecraft as a Maxwellian. According to our computer experiments,

the proton cyclotron harmonics are strongly excited by ion-ion interaction process. An angle between solar

wind magnetic field and spacecraft velocity also has an important role on this mechanism. We are going to

present the wave generation mechanism and discuss a possible method to avoid these interference.

V—9—Fo—SREICVT, HRIEEKEBoRLS
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Fig. 1: Density contour of (a) Cy ions and (b) C; origin
electrons, when spacecraft flys with an angle of 30%to the
solar magnetic field.
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Effect of Herical Magnetic Field on the Outer Heliosphere
Haruichi Washimi( Solar-Terrestrial Environment Lab. of Nagoya Univ.)

An axisymmetric heliospheric structure is studied by MHD simulation by including the
interplanetary magnetic field effects. The helical magnetic field is found to play an impor-
tant role in the outer heliosphere; The plasma is pushed poleward in the heliosheath due
to the magnetic pressure, and a collimated channel is formed along the domain of the he-
liosphere in the axial direction so that a long and slender heliospheric structure is formed.
The effect of the solar cycle variations is also taken into account. By this analysis, it is
suggested, for the case the interstellar medium flow direction is oblieque to the rotation

axis, a binary polar stream will be formed in the outer heliosphere.
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A Three Dimensional Analysis of Outer Heliosphere

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

A preliminary result of our three dimensional MHD analysis of the outer heliosphere
is discussed. It is confirmed that the toroidal magnetic field in the heliosheath plays a
dominant role when the solar rotation effect is taken into account in our analysis.
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Effects of the Intersteller Neutral Wind for
the Structure of the Heliosphere
S. Minami (Osaka City University)

The Interactlon between the solar wind and the local Intersteller medlum
(LISM) Involves the relaxatlon toward pressure equlllbrium between the solar
wind and the Intersteller magnetized plasma, Neutral atoms In the
Intersteller medlum can penetrate rather freely Into the hellosphere. The
structure Is stlll speculative. We have been dolng a laboratory simulation of
the heliosphere using a plasma gun and a plasma emitter which generates
supersonle plasma flow. The result by a time resolved photograph (Fig. 1)
reveals an asymmetrical structure of the hellopause. The LISM wlth a tilted
Intersteller magnetic fleld comes from the left. Laboratory experiment of the
Interaction between a neutral flow wlth a tilted magnetic field and a
supersonle plasma  [low  slmulating the 3-dlmenslonal spreading solar wind
plasma was also made to understand the effect of the neutral component of the
LISM. The result (Flg. 2) shows an evident asymmetrical lonlzatlon of
neutral gasalong the up-wind and the down-wilnd. We found that the neutral
component of LISM penetrating Into the hellosphere was qulte {mportant because
these neutrals could modify the populations of the plasma and energetle
partieles In the hellosphere.
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The Wave-Shock Interaction Revisited: The Effect
B32"16 of Finite Shock Width

Tohru Hada (Department of Physics, College of General Education,
Kyushu University)

It is well known that collisionless shocks are associated with
large amplitude hydromagnetic waves. The waves, primarily in the
Alfven mode, are subsonic to the upstream flow and are convected
toward the shock, and eventually interact with the shock. It is one
of the distinct features of the collisionless shocks that the up-

stream waves may play important roles in the dynamics of the shock
wave.

The interaction between the upstream waves and a shock wave has
been discussed by a number of authors. However, most of the works
assume zero shock width for simplicity. The assumption does not seem
to be always justified, according to spacecraft observations.

We discuss the wave-shock interaction using a shock wave with
finite shock width by an analytical theory and numerical simulations.
In general, introduction of finite shock width makes the interaction
process much less drastic. For example, upstream Alfven waves with
order of one magnitude modify a low Mach number shock with zero
shock width significantly, while the same upstream waves only very
slightly modify the same low Mach number shock with its shock width
equal to the upstream wavelength. Implications of the results to the
spacecraft observations will be discussed.
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Tropospheric Heating and Stratospheric Cooling Influenced by Solar Particle

Events

T. Watanabe( STELAB, Nagoya Univ.), B.oFujita and M. Ohwada (Alchi Edu. Univ.)

Significant alternation of the vertical tepperature distribution associated
with energetic solar particle events is seen in radiosonde data obtained in
Japan: the particle events vere folloved by sudden heatlng in the troposphere

and cooling in the stratosphere.
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Comparison of the Solar Wind Structure with the Coronal Structure
Observed with the Yohkoh Soft X-ray Telescope

Y. Kozuka, T. Watanabe, M. Kojima, M. Ohyama (STE Lab. Nagoya Univ.), S. Tsuneta (Univ. of Tokyo),
T. Saito (Tohoku Univ.), S. Watari (Hiraiso STRC, CRL), and Yohkoh Team

It is known that coronal structures are largely determined by the coronal magnetic geometry
and that the characteristic structures of the solar wind are also controlled by the coronal

magnetic field.

Soft X-ray images obtained with the Yohkoh SXT are useful to investigate the
relationship between the coronal and solar wind structures.

In order to do this, We are

constracting synoptic charts showing longitude-latitude distribution of the soft X-ray coronal

parameters.
speed.

always counterparts of the low-speed solar wind.

We compare the soft X-ray synoptic charts with those of the Ha and the solar wind
It is found that bright X-ray regions, usually formed above active regions, are not

It is necessary to take the geometry of the

pagnetic neutral lines on the source surface into account to study the relationship between the

coronal and the solar wind structures.

anFrOiEEEEDL, o FEECL-oTHRE

EhTwd, 77, KEBEOSHNZEEL 0
MiEME L EEIMRELTVWAEHF I NS, &
325 BXZEHE (SXT) cEshsI0+&
i, oo e AR EOMR, A, K
BEAE—FO3YTrIREHEL, J0FD/NNT A
— S OGHOBERELEEFHRIORIFEHNTE S,

chesOMBEHE~ZEDICE, BEXEa050
NI A—% D45 % synoptic chart OEIZ LT
BTAZENEFERTHAEFZL, TOFEICREN
chart ZEFELTW5,

(1) SXTOL2EEEH,S 1H 1HOEEZET
L, HRFFELSHTIZERE 6.67° OFED
HaERDET.
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LEMOHD.
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Responce of the earth’s magnetshere to rotation of the interplanetary magnetic field

Sadaharu Goto

Tatsuki Ogino

Solar-Terrestrial Enviroment Labratory, Nagoya University

In order to simulate the interaction between the solar wind and the earth’s magnetosphere, we have executed a
high-resolution time-dependent 3-dimensional MHD code in a massive parallel processor, Matushita ADENART,
We have studied responce of the earth’s magnetsphere when the interplanetary magnetic field (IMF) is rotated

in the north-south and east-west plane.
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WA OEECT AT 39 2 ALP<LD
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7 XEAF OHB LR, M URAERBOR
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A Multi-Instrument Study of Impulsive Events
near the Dayside Magnetopause

°H. Kawano and S. Kokubun
Department of Barth and Planetary Physics, University of Tokyo, Japan

S. Ohtani
Applied Physics Laboratory, Johns Hopkins University, Laurel, Maryland, U.S.A.

D. M. Klumpar
Lockheed Palo Alto Research Laboratory, Palo Alto, California, U.S.A.

The transfer process of mass, momentum, and energy from the solar wind to the
magnetosphere is a major subject in magnetospheric physics. Since phenomena
taking place near the magnetopause are likely to be the manifestation of the transfer
process, it is of great importance to study the properties of the phenomena.

In this paper we study transient events (duration 1-10 min) near the dayside
magnetopause. These events are associated with a impulsive change in the mag-
netic field and plasma parameters. Such events have often been interpreted in
terms of transient and patchy reconnection, and when the reconnection model is
adopted they are called Flux Transfer Events (FTEs). On the other hand, sudden
changes in the solar wind pressure are also suggested to cause impulsive signatures
looking like FTEs. Detailed multi-instrument study of the impulsive events would
be useful in order to distinguish generation mechanisms.

For this purpose we examine simultaneous data from three instruments on
the AMPTE/CCE: the flux gate magnetometer measured the magnetic field, the
Hot Plasma Composition Experiment (HPCE) measured electrons in the energy
range from 50 eV to 25 keV, and the Medium Energy Particle Analyzer (MEPA)
measured ions with energy larger than 40 keV. We also use simultaneous magnetic
field data from GOES 5 and 6.

During a period from 0800 UT to 1200 UT in January 23, 1986, AMPTE/CCE
observed several impulsive events. Some of them were simultaneously observed at
GOES satellites, but others were not clearly observed at GOES satellites. This may
correspond to the difference in generation mechanisms (transient reconnection or
solar wind pressure pulses). The difference between these two classes of impulsive
signatures are examined in detail by combining the magnetic field and particle data,
and the initial results are presented in the meeting.
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Anomalous Ion Mixing Inside a K-H Vortex

M. Fyjimoto (Nagoya Univ.)
T. Terasawa (Univ. of Tokyo)

In a previous paper, we have shown, by means of hybrid
code simulations, that the ion mixing across the shear layer oc-
curs inside a collisionless K-H vortex. The mixing is found to be
two-staged, the T? mixing and the diffusive mixing, and both of
them can be characterized solely by fluid dynamical paprame-
ters a (the initial width of the shear layer) and T (the flow time
scale, a/Vp). Since the mixing is insensitive to the ratio rj/a
(rz: the ion Larmor radius), it is concluded that the process
is anomalously quick compared to the conventional belief. This
study deals with the details of the T2-mixing. It will be shown
that the T2-mixing develops around the separtrices of a satu-
rated K-H vortex that is shrinking in size. The similarity in the
mixing results from the similarity in this vortex shrinkage. The
ion mixing in merging vortices will also be reported. Also in this
case, the mixing is enhanced not during the merging but when
the vortex shrinks after the saturation of the merging process.
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NI TCHOMHDEFHERIZ, BROR VBV LERNES LIEERBRHENEREN S &
THREANTET, LAL, Bk, EHRDEBR LAV TEGRHED~OHEIMTrbN,
212, KBRTH TS XARDEERL SOARZ FVOBRBI EBMAT A L IR LTS
(Montgomery et al., JGR, 1987; Matthacus et al., JGR, 1991) o CC Tk, COBRLRB I €T,
MHh A4 — FiBE (inverse cascade) ¥ EATRTOD /I AREFHIZLEDOEMART PV %
BT 3, #LT, #0—2NALLT, HERXBN VY -CORE 75 AT DiiEsr
5,

IRTHERUTHRFED TREIBHUTELR (v=9=0) T, 2RV ¥— (Jvi+
B2?) oficBER~AY Y71 (JA - B) bBRFEENL, #L T, CH2200YB0HFESLME
M, CORVEVEELREANLBHIL TV LEDEHARS FVORBEBRESHAC L
PALNTWVE, PELRAT—V~ORMBEIINVF-OWEEMHIHE- T, K& Xy -
MADBRMBBEAANY YT 4 2RETDLICRBL TV LRI > TV B, £L T, /b
ERAT—WALINK -2 BETEIN AT~ FEKALURT - MAZRANE— 28GRk T DY
NAF— FTCREDHAENRLLINT, AWARI FNVR2OORL - 1-BTEPTE S
D= ART P WANERBT S, 2ARNHFEREBRASCITRBAANY VT 1 IBbo TH
BRForvvD2%F (JA2) MRERL LN, AROBREHEOINMA o 12X RS P A
EEEhsd, 2Tk, & D€ % Montgomery etal. DJEHIZTHFEES % AV TEMRMETHTIE
FTCOTBHEROENDA~Z PR T 3,

2REBIUVUIARETEAFICHLTEBONEFEROEDARI PNV ETHEIKERT, CCT
BIEBTIRBLEROLDI, w=] DFAEBTRIETBPOELELELTwE, 2KRLL 3
RITEHEE TR, w<l OYFH AT — FHRIRT, AR PVOBENKE(RLEDZENESI
Bhrd, CORBLFATNI, BEEOCENDARI ML, #0FDOT T XTREI 2K
T T4 AZENEL L 2 TVADD, 3REHKILNo 4B EX L o TWVEDOIIRETE
5THA9,

Z & TCit, Takeshima (PhD thesis, Univ. of Tokyo, 1992) #SR W7 L 7o 8% X/ V4 —
DRELEHOBERTIBITOBERIICHT 5, HERXB ANV —DXELGIZ, PHEFENA
HEicEbae—L Y e ARETOAL & FIEABN LRSS b{EV. TR0 77— 25
i, SV —RAMESIC L TRIEEY R BN o787 — - ARS P VTRBENS
CENBEOMIENT, COBMBERELMHDEAOBENCERBL, VY — BB TORH
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IN SITU Observation of Atmospheric Methane Concentration around the Rice Paddy
and the Swanp

Kita, K., K. Atarashi, i. Murata, T. Ogawa, A. Miyata, Y. Harazono
(Facuity of Science, Univ. of Tokyo) (NIAES)

Severa] experinents were made to observe the methane production in the rice paddy
field and the swamp. In 26 and 27 August. the atmospheric methane concentration was
measured around rice paddy fields in Yawara-town. Measured mixing ratio of methane is
higher in the rice paddy (about 1.96ppmv) than other fields (about 1.80ppmv). In 217
August, the methane mixing ratlo was measured around Ushiku-svamp. The wind direction
is casterly. At the west side of the swamp. higher methane nmixing ratios were observed
than at the east side of the svamp. An attenpt to investigate the distribution of the
atmospheric methane consentration in the Kanto-area by using the airship was also made.

K& 13, thBGHBLAZVWRRAETH L E b/ YO ERFTIcR( M5+ oL
KA BVWTHBLARSTHY, L toMbHERIMELE LR - TWE I ERE(HASH
TW3, Re, KG9 YOLEBEERACE<IEDIE, W2h0ilRERA»TEh, %
DERC>VWTHET S, 9 v oEER, RAMMBLTES He-Ne L—F—ERWVEHE
T, MESCBLVTHABNLTEL, FAEENTEBSS, LI boERBoRTY
O, BSMSRRIEEH L IF + 20ppb OSRENBOIATUL S,

8826, 27TAKRASMKOBEER+ s —HBIcsWT, BRBRMBEHUARN LR
THREI SO A S Y REDBRIEREAS. 8 /27T REBHKGKL, KAKOR LicH3MTR,
A9 VEBE 1.80ppny TH-oicd L, /KEHZROBR EFIMTIR 1.86-1.9 ppav, ’KHEIKOhT
12 1.95-1.96 ppov ZRAA(LIkEHTOD 2 5 Y RERBKEVWI EHREOL,

8./27i, $ABLBLWTOLA S Y REZBET HHS biT-k. Pity, BERTOMA
ffi 1.85ppav icX4 L, BTMAITIR 1.92-1.93ppov ¢ HBICHVWIRENNR 2 iz,

25, HARTRUIREXSHOBNZE T, MiTBL2 o502 5 Y BRESHRB ML 2.
WEBRETO A9 &0 L UKAMEFLORKU ELZHNELTWS., —AHOH
B A1 7THILTHLO, RUHENEKEM-- LBl RLv—vs DAt (E
AL =9 3 — RO TH->LAMPGE LS THERAERCEL>T A9 yBENKRDT S L
STREMNREA SO,

&, ChoDMBEGUF—sE2HPT L LI, NAKERLS 29 vEKT7 527 R %R
HELDOUHBRELToTWTFETH 3.
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Height Distribution of Methane Derived from Tunable Diode
Laser Heterodyne Spectrometer Observations(l)

‘M.Koide, M.Taguchi, S.Okano, H.Fukunishi

Upper Atmosphere and Space Research Laboratory. Tohoku University

Methane is one of important greenhouse gasses due to its strong absorption in the
infrared region. However, there have been very few observations of its height profile. We
have made ultra-high resolution observations of methane absorption iine at 1223.156lcn™!

vith a tunable diode laser heterodyne spectrometer at Tsukuba from December,

1991 to

February. 1992. A height profile of methane was retrieved from the observed absorption
spectrun. The derived volume mixing ratio in the troposphere on December 20, 1991 was

about 1. 9ppav.
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Fig.1 An infrared absorption spectrum
observed at Tsukuba on December 20,
1991 with a Tunable Diode Laser
Heterodyne Spectrometer.
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Fig.2 A height profile of methane over
Tsukuba retrievd from an absorption
spectrum comprising 11 individual
scans in the perlod of 12h48nm to
14h36m on December 20, 1991.
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DOPPLER DETECTION OF THE STRATOSPHERIC Ol
Iwagani N, Inomata T ( U Tokyo )

Stratospheric OH column is measured with ground-based UV spectroscopy. The
Doppler shift of the solar spectrum due to the solar rotation Is utilizes to
discriminate the slight terrestrial absorption from the prominent solar

features. The behavior of the measured column provides a useful check for our
understanding of the stratospheric chemistry.
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COMPARISON OF STRATOSPHERIC OZONE DATA BETWEEN EXO0S-C AND SAGED (2)

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

Vertical profiles of stratospheric ozone have been observed by several satellltes., We
have compared the profiles observed by EX0S-C with those of SAGEID. Agreement within
10%¥ is found in the pressure range of 1-10mb. Hovever, slgnlficant systematic differ-

ences are found in other pressure ranges.
both profiles with CIRA ozone nmodel.

BELRRARKRCTS sBALT vy, 7
D—~XARHENMEBERCRETS &2
BTh3, BEITCLREHL Y YOBES
TR, BOorDALHBHBL L THASHT
o TOM. RHBRKCE-THBONEF—2
DEGFEEMI DI, UMEOHRD ¥ —
SRR TEEVWIHEND S,

RAiz, EXOS-C (BB¥S) LSAGRI O F
—%2AWT, KBHAV vyvoffifinthok
NET-TWE, SEIREOERERE TS
e, boRiBHA (NinbusT-SBUV, Ninbus
T-L1MS, SME-UVS, SME-IR, SAGE1 ) ITH/ T W T
WABCIRAZ Y Y EF AV EDHB LTI » o

EXos-cRBXoMERHE T, FABRL WA
(BUY) RElIcCLh, #V yORUALEGESH
TW3, —A, SAGEN A NASADERBSH B I &
MErh2-RABesvaAdlLSERARKCS
i+ 2 KB (solar occultation)FEic & »
T. AV /OB(ERSHBEE TS, HEOH
BOF—n~=353>7F 3. H)3 FEM (1984F
10 ~1981%F 9H) oF—sDthh s, #—
YORBIUT VY yORBUNEMEDRELER
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HODEE - IEE—BR (HBHANK) - DIFIE (GEKE)
OBSERVATION OF STRATOSPHERIC OZONE DISTRIBUTION BY ROCKET-OZONESONDES(3)

Takashi WATANABE', Ichro Naito® and Toshihiro OGAWA*
1:Tsukuba College of Technology 2:Department of Earth and Planetary Physics, University of Tokyo

Altitnde distributions of the stratospheric ozone density have been obtained using rocket-ozonesonde aboard a
meteorological rocket MT-135 at Uchinoura(3IN, 131E). The optical ozone sensor consisted of four-color UV filter
radiometers which measured the absorption of the solar radiance by ozone between 52 and 20km. The stratospheric
ozone profile is found to be less variable from day to day in late summer at Uchinoura, suggesting capabilitiy for the
ozone trend detection in middle and upper stratosphere. A comparison of summer profiles with winter ones shows
clear scasonal variation in lower and mid stratosphere. A comparison was made with the SAGE 1I ozone
measurements to exhibit a general agreemeat within £ 10% in the altitude range of 23 - 47km. Atmospheric
tempcerature and wind have been measured simultaneously. A rocket experiment is scheduled to take place at
Uchinoura in early September 1992, and the preliminary result will be presented.
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011-06 STRATOSPHERIC NO, AND OZONE MEASUREMENTS
DURING INSTRUMENT TEST FOR OBSERVATION IN INDONESIA

A. Budiyono, Y. Kondo, M. Ko1ke, K. Nakamura (Solar Terrestrial
Environment Lab.,Nagdya Univérsity )

ABSTRACT

We started ground based measurements of stratospheric NO, and
ozone at STE Laboratory of Nagoya University in Toyokawa, in
May 1992. These measurements are aimed for testing an instru-
ment for continuous measurements of these species in Indonesia
from March 1993 (Cooperation betweeen STE Laboratory of Nagoya
University, Atmospheric Research and Development Centre of
LAPAN, and NIWAR New Zealand).

To observe NO, and ozone we measure absorption features of
these spec1es in the scattered radiation from zenith sky at
twilight making use of the large air mass factor at that
time.

To correct for absorption in the control spectrum obtained
near noon, average value of morning and evening of column
amounts at solar zenith angle of 90° have been wused with
considering air mass factor.

A grating monochrometer with a focal length of 20 cm have been
used for these obsrevations.

The whole system is controlled by IBM PC computer to calculate
NO, and ozone amount.

Also we have compared NO, and ozone data obtained at Toyokawa
with data obtained at Mosh1r1 observatory in Hokkaido. A good
agreement has been found between them.

Moshiri is thought to be free from tropospheric pollution. Some
effect of tropospheric pollution has been detected over Toyoka-
wa during measurements, which appears on the fluctuation of day
to day NO, data (fig 1).
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AIRCRAFT MEASUREMENT OF TROPOSPHERIC NO AND NOy OVER THE
WESTERN PACIFIC

H. Zierejs, Y. Kondo, M. Koike, and S. Kawakami
(Solar Terrestrial Environment Laboratory, Nagoya University, Toyokawa, Aichi 442, Japan)

Mixing ratios of nitric oxide (NO) and total reactive nitrogen (NOy) were measured on board NASA's
DC-8 aircraft over the Western Pacific during the Pacific Exploratory Mission (PEM)-West in September
and October 1991. NO was measured by a chemiluminescence detector. NOy was converted to NO by a
gold catalytic converter and then detected by a separate chemiluminescence NO detector.

In total 21 flights were carried out during this campaign. Among these flights four intensive flights were
conducted from Yokota/Japan. This paper discusses three flights that show some typical characteristics of
the air masses encountered during this experiment.

On September 22 clean marine air was encountered during a flight (F6) along the east coast of Japan. Low
concentrations of NO and NOy were measured throughout the troposphere. Two days later also during a
flight (F7) at the same location the air flow originated from the West and the air was observed to have high
concentrations of both NO and NOy. On October 14 (F17) during a Right near Guam again clean marine air
was encountered in the free troposphere while the measurement in the boundary layer was presumably
affected by bio mass burning.

Generally NO increased with increasing altitude in the troposphere. While in the clean marine boundary
layer NO was as low as 3 ppt in the upper troposphere it was up to 50 ppt. NOy concentrations showed no
aliitude dependence. For the clean marine air conditions the concentration was about 200 ppt throughout the
troposphere while during the polluted air condition it was about 500 ppt.

A correlation between ozone and NOy was observed for all three flights.

{ 4 i [ T T T
14 F -] 14l
p -* L
12k -f 12% .Jf
r : ;
10 - - 10 - J
E [_ A ‘_ Fgt 1! pomg  Fign? i
g or g e- ]
» B -
€ e Fignt 8 - L R _
&
: T _
4 r 4 {- / -
r P :
2 [- 2 J k
§ Fo ]
[ 1 () . . [} f L s L 3
0 10 20 30 40 S0 0 200 400 600 800 1000
NO{pptv) NOy (pptv)
Fig. 1: Alitude variation of NO for the flights Fg. 2: Altitude variation of NOy for the flights
F6, F7 and F17. The symbols represent the F6, F7 and F17. The symbols represent the
average NO mixing ratio for each constant average NOy mixing ratio for each constant

altitude flight level. altitude flight level.
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L HBALEREEIC 5 F 5NOy, N,O, O, K SIRELH

SHEAEP EE & -/ I -H Ziereis - BSEHE (&K - STE )
U. Schmidt (ICDG) - P. Aimedieu (CNRS)

Balloon Measurements of Total Reactive Nitrogen, N,O and O, in

the Winter Arctic Stratosphere
T. Sugita,Y. Kondo, M. Kaike, H. Ziereis, Y. Iwasaka ( Solar Terrestrial Environment Lab., Nagoya University )
U. Schmidt (Institute for Chemistry and Dynamics of the Geosphere, Forschungszentrum Jitlich)
P. Aimedieu (Service d'Aronomie, Center National de la Recherche Scientifique)

Total reactive nitrogen ( NOy ) and ozone were measured during ascent on board a balloon launched
from Kiruna, Sweden ( 68° N, 20° E ) on January 31, 1992. On board the same gondola, N,O was also
measured during descent. NOy and O, have been found to have strong positive correlation below 22 km.
N, O is anticorrelated linearly with NOy and O, at least down to 170 ppbv.
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Enhancenent of the Stratospheric aerosol after the eruption of Pinatubo Yolcano
Y. Iwasaka, T. Shibata, M Hayashi, M. Nagatani, Il. Nakada and °T.0jio
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Observation of Stratospheric Aerosols after the Eruptions of Pinatubo [II]

Satoshi Yasupatsu, Seiji Igava, Hideharu Akiyoshi and Hotowo Fujiwara
Departnent of Aplied Physics, Fukuoka University

Lidar observations of volcanic aerosols in the stratoshpere over Fukuoka have been
nade after the explosive eruptions of Pinatubo volcano in mid June, 1991. The behavior
of the scattering layers were very similar to that from the eruptions of E1 Chichon
volcano in 1982. The time variability of integrated backscattering coefficient,
scatteringz ratic and the height of the layer will be discussed considering cspecially

the transport nechanism in the stratosphere.
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DLya Absorption Experiments with a nev sealed-off deuterium absorption cell

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

¥e are developing hydrogen and deuteriun absorption cells for measurements of D/H

ratfo in the planetary atnospheres. An Improved deuterium absorptlon cell, which Is
ated at ~10"° Torr before filling the D2 gas and sealed off after

been manufactured.
by H atoms
and that the amount of HLya
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It is confirmed that there {s [ittle unexpected absorption of HLya line
produced by thermal dissociation of H20 molecuies degassed fron the cell wall
absorption does not increase with tine for a few tens hours.
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Figure 1. Time variation of absorption

with a D2 capillary lamp as a source jamp
and the new deuterium cell. Decrease of
absorption is considered to be due to de-
crease of D2 gas pressure caused by adsorp-
tion of deuterium atons on the inner glass
vall of the cell.
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Numerical Modeling of the Vertical Motion of a Polar Patrol Balloon
and Its Application to the Experiment in January, 1990

Akira KADOKURA (National Institute of Polar Research)

A numerical model to follow the vertical motion of a Polar Patrol Balloon (PPB)
has been constructed. Basic equations are (1) equation of motion, (2) Heat equation of
the balloon film, and (3) Heat equation of the inside gas. The forms of eq.(2) and (3)
follow Carlson et al.(1981). They assume that the inside gas can absorb and emit the
radiation in both visible and infrared wave range. We take into account the auto-ballast
process below an auto-ballast level and the out-gas process at the time of the maximum
volume of the balloon. We calculate the transmittance of the direct solar radiation and
albedo at each time step.

M (mge+ W )%’lhma,(';v—",:%: ‘Dg-Wg- LCpurnivals

@ CpspsdaSa%i =4nd[-xacTs + 4le,,A,Jo + %—BaAAJo
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s 2m

+ 'FmC(Tn-‘ -Ts') ]

3 cp,hm‘—g:h = 4urﬁ[-a,;—('r1;-Nui(Tm-Ts) + eprArlo + EarAnto
. + Kt (1 +0@)]) - Keg O Tire - K 6 (T - Ts*) ]
Y2 TwdP
+ Y Cprio e 5= 55

where my, is mass of the inside gas, W is total weight of payload including the balloon,
my;r is mass of the air excluded by balloon volume, v, is vertical velocity of the balloon,
Mair, My, are molecular weight of the air and the gas, respectively, T, and Ty, are
temperature, Cg is drag coefficient, p,;; is density of the air, rg is the radius of the
balloon, Cps, Cpy. are specific heat at constant pressure of the film and the inside gas,
respectively, pg, dg, Sp are density, thickness and surface area of the film, respectively,
Ts is temperature of the film, K, Kgeff» King are effective absorption coefficient of the
film, the gas and the interchange between those for infrared wave range, €¢ff, Egeff are
for visible wave range, Ap, A, are transmittance of the direct solar radiation and
albedo, Jy, J, are the solar constant and infrared radiation from the earth, Ky, Ky, are
heat conductivity of the gas and the air, Nu",, Nu",,,, Nuf,,, are Nusselt number of the
inside natural convection, outside natural convection, and outside forced convection, © is
Stefan-Boltzmann constant, 1 is specific heat ratio of the gas, and P is pressure.

This model is applied to the result of the PPB experiment in January, 1990. In my

presentation I will show the calculation result and compare it with the experimental
result.

Reference : Carlson, L.A. and Hom, WJJ., "A New Thermal and Trajectory Model for
High Altitude Balloons", AIAA Paper No.81-1926, 1981.
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Ground-based infrared and UV-visible absorption measurement at Syowa Station

| sao Murata, Kazuyuki Kita, Naomoto Iwvagami and Toshihiro Ogawa
(Faculty of Science, University of Tokyo)

Column densities of some trace gases are observed by solar infrared and UV-visible
absorption measurement at Syowa Station. The main purpose of this observation is to
study the formation mechanism of the Antarctic ozone hole in detail. The infrared
neasurenent was carried out from Juiy to December 1991, and HC1, HF, N.0, OCS, CO and
C:He columns were measured using a 1. 5m double pass monochromator. The UV-visible
neasurenment vas carried out from May 1991 to January 1992, and 0,. NO,, OCI0 and Bro0
colunns were measured using a 0.25m monochromator.
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Intercomparison of Column Amounts of NO, and O,

Obtained by Visible Spectrometers
K.Nakamura, Y. Kondo, M. Koike (Solar Terrestrial Environment Lab., Nagoya University)

Column amounts of NO, and O, have been measured by the ground based visible spectrometer since June
1992 at S.T.E. lab. in Toyokawa.These results have been compared with those obtained by another
spectrometer manufactured by NIWAR New Zealand. Very good agreements to within 6 % and 10 % have

been found for NO, and O, , respectively.
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Development of the Balloon-Borne Optical Sensor for the
High Altitude Stratospheric Ozone Measurements

‘M.Okabayashi,S.0Okano,M.Taguchi,H.Fukunishi
(Upper Atmosphere and Space Research Laboratory,Tohoku University)
N.Yajima
(Institute of Space and Astronautical Science)

The measurement of ozone in the upper stratosphere is important to understand the photochemical
processes and the solar activity dependence of stratospheric ozone. The highest altitude that can be
aftained with conventional electrochemical ozonesonde is ~30km. Recently, light-weighthigh-altitude
balloons, which can reach an altitude of 42km, have been developed. We have started the development
of an optical ozone sensor, consisting of UV filter photometers in the Hartley band, for applying it to
these high-altitude balloons. Vertical ozone profiles are obtained by differentiating measured UV

intensity profiles.
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A STUDY TO MEASURE THE EFFECT OF
Mt. PINATUBO AEROSOL PARTICLES ON OZONE AMOUNTS OVER JAPAN

© S.WILSON!, M.KOIDE!, M. TAGUCHI!, S.OKANO*, H.FUKUNISHI!, and HNAKANE?

\UPPER ATMOSPHERE AND SPACE RESEARCH LABORATORY,TOHOKU UNIVERSITY
*THE NATIONAL INSTITUTE FOR ENVIRONMENTAL STUDIES,ENVIRONMENTAL AGENCY

When a volcanic eruption occurs a large amount of sulphuric acid aerosols are injected
into the atmosphere. These aerosols are thought to act as sites for ozone depleting
heterogeneous reactions to occur. To study the possible effects of the Mt.Pinatubo
eruption, a comparison of potential vorticity data against ozonesonde data is made for

the month of February 1992. Although Mt.Pinatubo erupted in June 1991,sulphuric

acid aerosols are thought to remain in the atmosphere for months after the eruption

and hence still be of consequence. The 1992 data sets were also matched against the same
data for February 1991 and 1990 to see if there are any notable changes from year to year
The data sets were taken from Sapporo and Tsukubea sites.

The advantage of comparing potential vorticity with ozonesonde data is:
1) It is a relatively quick and easy analysis.

2) There is a high ooneiation between both data sets (0.95 from 15-22km)
3) Potential vorticity does not vary through adiabatic motion making it

a good method to monitor dynamical effects of ozone levels.

The averaged potential vorticity results were taken and varied little from year

to year('90-'92), suggesting little variation in the dynamical effect on ozone levels.
Whereas with the ozonesonde data there seems to be a slight decrease in the
'92 observations at Sapporo. But as yet it cannot be attributed to a direct cause.
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STRUCTURES IN IMAGES OF
01630. 0nm SUBTROPICAL AIRGLOW

° I, Ohkubo', M. Kubota', S. Okano', M.Taguchi', T. Abe',
H. Nakajima', H. Fukunishi', and Y. Kiyama®
1:Upper Atmosphere and Space Research Laboratory, Tohoku University
2:Faculty of Science, Niigata University

The procedure of the data processing from all-sky airglovw image raw data obtained with
the Multi-color All-sky Imaging System to final absolute intensity distributions in geo-
graphic coordinates has been established. This procedure was applied to the images of
01630.0nm obtained at Mt.Haleakala, Hawaii. Dark areas extending in meridional direction,
which appeared at 0TUT on October 6,1991, are found to move eastward with an average
velocity of 120m/sec. These dark areas appear to correspond to the region of electron
density depression in the ionosphere F-region, that is, plasma bubbles.
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NIGHT AIRGLOW OBSERVATIONS

WITH A

MULTICOLOR ALL-SKY

IMAGING SYSTEM ()

oM. Kubota', S.Okano', I.Okubo', M.Taguchi', T.Abe', H.Nakajima', H.Fukunishi', and Y.Kiyama®
1 : Upper Atmosphere and Space Research Laboratory, Tohoku University
2 : Faculty of Science, Niigata University

Multicolor All-sky Imaging System (MAIS) has been developed as a remote sensing tool for
the study of atmospheric dynamics 1in a region ranging from the mesopause to the thermosphere.
Since November, 1891, we have been making observations of airglow with the MAIS at Zao observ-

atory.
night of 2/3 June, 1992.
images taken at different wavelengths.
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Images with wave-like structures in the 01557.Tnm emission were observed around mid-
This phenomenon is discussed in the light of the all-sky airglow
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THE MONTE CARLO SIMULATION FOR OBSERVATION OF
THE MARTIAN HYDROGEN CORONA USING UY SPECTROMETER (O)

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

The intensity distribution of hydrogen corona around Mars has been obtained by using
Monte Carlo technique for nultiple scattering of solar HLya photons and an analytical
solution of radiative transfer equations for single scattering photons. Our result and
the height distribution of HLya obtalned by Mariner 6 are in good agreement. The effect
of nultiple scattering is found to becose jmportant in the region where tangential height
is lower than ~5000kn.
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Simulation for the observation of CO2 10.33um
thermal emission in the atmosphere of Venus

*T.Asanuma!,M.Taguchi!,S.0Okano!,B.Fukunighi!, M. Ishizu?
1 Upper Atmosphere and Space Research Laboratory,Tohoku Univ.
2 Comunication Research Laboratory

We are planning to observe the atmospheres of planets from the earth using an infrared laser
heterodyne spectrometer. As the first'step of the project, we have performed the simulation for the
observation of carbon dioxide 10.33 xm thermal emission from the atmosphere of Venus, taking
account of the Doppler shift due to relative velocity between the carth and Venus. We estimated that an

integration time of more than 15 hours is needed to get SNR of 100.
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Observations of Martian Aloosphere wilh a UV Isaging Spectrosoter on PLARET-B Project

S.0kano', M.Taguchl', T.Kavahars', B.Fukunishi', and K.Suzuki?

1 Upper Atmosphere and Space Research Laboratory., Tohoku University

2 Departiment of Education,

Yokohana National University

A developaent project of a UV isaging spectroceler equipped with D/H absorpiion colls (UVS) on board

the PLANET-B spacecraft, schedqled to bo launched in 1995, has been staried.

Scientific significance of

observations of Martian stmosphere vwith the UVS is given along vwith the details of the instruments and

the cethod of observation.
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On the Orbit of Planet-B Mars Probe to Observe Martian Paleomagnetism
M. Yanagisawa (Univ. Electro-Comm.)
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-Preliminary results of the ODP Leg 144-

M. Nakanishi (Ocean Research Institute, Univ. of Tokyo),

Paleomagnetic Studies of the Northwestern Pacific Guyots

J. S. Gee (Lamont-Doherty Geological Observatory) and Scientific Party ODP Leg 144

The ODP Leg 144 were conducted to drill five guyots in the northwestern Pacific Ocean. Shipboard
paleomagnetic results from Leg 144 are largely confined to inclination (paleolatitude) estimates from the
volcanic basement because no magnetostratigraphic results were obtained from measurement of pelagic
sediments or limestones. The paleolatitude of the Limalok, Wodejebato, MIT, and Seiko Guyots is about
10°S. That of the Lo-En Guyot is about 30°S. We found that the two volcanic activities occurred at the
MIT Guyot. The first volcanism occurred in Early Aptian and the second occurred in Late Aptian. Inclina-
tion of the volcanic rocks formed by the first volcanism is steeper than that by the second volcanism. This

implies that the Pacific plate moved southward between Early and Late Aptian.
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Contribution of Oceanic Gabbros to
Seafloor Spreading Magnetic Anomalies

OE. Kikawa, Texas A&M University, Department of Geophysics, and
Geodynamics Research Institute, College Station, TX 77843-3114
and Geological Survey of Japan, Marine Geology Department,

Tsukuba 305, Japan.
K. Ozawa, University of Tokyo, Geological Institute, Tokyo 113, Japan.

Contribution of oceanic gabbros, representative rocks for layer 3 of the
oceanic crust, to seafloor spreading magnetic anomalies has been
controversial because of the large variation in magnetic properties. Ocean
Drilling Program (ODP) Leg 118 contains a continuous 500.7 meter section of
oceanic gabbro that allows the relations between magnetization and
petrologic characteristics such as the degree of metamorphism and the
magmatic evolution to be clarified (Fig. 1). The data suggest that oceanic
gabbros, together with consideration of the effects of metamorphism and of
magmatic evolution, account for a sianificant part of marine magnetic
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Fig. 1. Relations between percent of secondary mafic minsrals (percentage of sacondary mafic
minsarals in total mafics) and magnetic properties of gabbros. (A): NRM Intensity, (B): initia
magnetic susceptibility, (C): Koenigsberger ratio, (D). median demagnetizing field. NRMs of the
samples which show negative {(normal) Inclinations are altered significantly by the secondary
magnetic components probably acquired during drilling. We therefore excluded those samples,
which are mainly Fe-Ti oxide gabbros, and used mostly oliving gabbros, representative rocks for
Hole 7358. Samples for magnetic measurements were obtained from the top of each section of
the hole and the ratio of various rock types may represents ths overall population of Hole 735B.
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some volcanlics from Mt. Unzen

Magnetic properties of

M. Ozima Kakioka Magnetic Observatory
T. Hashimoto Kyoto Unlversity
Y. Tanaka Kyoto University

It is necessary for us to confirm the magnetic properties of the
rocks of which the volcano consists, before we construct a model
of temperature change of the volcano on the basis of the magnetic
total force intensity study. We collected some rock samples of the
historical ages including the newly erupted ones from Mt. Unzen and
studied magnetic properties of these samples.

The newly erupted rocks are bread-crust bombs, and both rocks
erupted in 1792 and 1663 are lava flows. The NRM and TRM intensities
of the newly erupted samples are weak compared with those of the
historical 1ava§by one magnitude of order. This corresponds to the
differences in the opaque mineralogy of the samples, i.e., the newly
erupted samples have large grained homogeneous titanomagnetite, the
lava erupted in 1792 have titanomagnetite with ilmenite lamellae
which is the high-temperature oxidation product, and the lava erupted
in 1663 have very fine-grained titanomagnetite.

In spite of the uniformity of the bulk chemical compositions of
the rocks erupted during these several hundreds of years, the magnetic
properties of those rocks are very different with each other. This
is because the magnetic properties are sensitive to both the ferric/
ferrous ratio in the chemical compositions of the magnetic minerals
and therma)l history. On the basis of the magnetic properties of these
samples, an implication about the oxygen fugacity in which these
rocks cooled down to room temperature is possible.

wer ¢ 10 R e Thermo-magntic curve of the
1018 tens.

sample which erupted on June
11, 1991 (bread-crust bomb).
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° it BB (EIMEBMIFRA) . Peter Wasilewski (NASA,Godderd Space Flight

Center)s #K ¥ (BEIEIIFRDR)

Rock magnetism of the gneissose rocks of the Skarvsnes arca, East Antarctica.

° Mutsumi Nakai( National Institutc of Polar Research),

Pcter Wasilewski(NASA,Godderd

Space Flight Center), Minoru Funaki(National Institute of Polar Rescarch)

Palcomagnctic data of the gncissose rocks from the Skarvsncs arca, arc disconnected.

But, these data show two paleomagnetic directions

after neglecting some data which have

the same dircction as liniation of gneissosity. These rocks contain Imenite and Magnetite

grains under thc microscope. We study the relation between gncissosity and magnctic

properties.
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Decay of a primary magnetization of marine clays In the Osaka Group
Masayuki HYODO and Kaeorl TAKATSUG! (Dept of Earth Sciences, Kobe Unlversity)

Decay process of a primary magnetization of marine clays In the Osaka Group Is discussed on the basis of an
acquision tast of Iscthermal remanent magnetizaton (IRM). IRM acquisition rate measured three months or one
years after sampling decreases comparing with the rato measured justafter sampling. Especlally, the rate at 25
mT drops to less than 10 %. This shows that the magnetic carrlers for the components of coercivity < 25mT
changes to those of higher coercivity. The stable primary magnetization mosy consists of components with
coercivity < 25mT. These suggest that the magnetization decayis caused by some chemical alteration of magnetic
minerals, and that the coercivity of the magnetic minerals Increases after the alteration.
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THE MAGNETIC FEATURE OF CALCAREOUS SINTER FROM HOT SPRING WATER

* T.YONEZAWA', Y.LIU2, H.MORINAGA®, and K.YASKAWA!
'Fac. of Sci., Kobe Univ., *China Univ. of Geosci. (Wuhan)
‘Fac. of Sci., Higeji Inst. of Tech.

Calcareous sinter is one type deposit from hot spring water and is dozinantly made of

CaC0,.

The saople was collected froo Yunnan province, Southwest China.

All disc specinmens,

which were sliced from the saaple, were progressively demagnetized by alternating-field.

Their NRM intensities range from 10-7 to 10-° Aa2.

agdinst AFD.
geomagnetic secular variation survey.

BERELIBROFANGHNT HLLHAR
W (ERBOTELMETNATWEW) T, BLItH
ANy H L (CaCOI) 6B BDTH B

ERRCOBRERROBAMER LW Gt
FKREREUTORBERINEBRL I,

Yo7y Tk ARE (REH) OB
gretabht, Y7NVIEHE25 MoRE3O0
mmOAFHRTHH> R, TNLERBRETHE2,
Omm~3, OmmOMABRHICBEL. HMIEH
ERAORMLL 2, MIEHTROHMERT N THE
EENFH (SQUID) THink.s ENFIhOXK
HONMOME I mAROHTEDIS, 3mThr
6580 mT & TOXHBKIBh THRBSIHR % T,
Kirschvink (1980) OFABIH LBV, £ 7=
HMERFORELSMBFMEL#HTET S DR,
saitEmMit (IRM) #50mT~800mT

FIG.1 Typical example of progressive AFD

N7, (%) .1843 E-7 Aea = E-2 A/n
100
50
[ i HleT}

E [DOWN]

Their magnetization is very stable

We conclude that calcareous sinter is one of effective materials for paleo-
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CULTIVATION OF MAGNETOTACTIC BACTERIA FOR MAGNETIC ANALYSES

M. FUNAKI (National Institutc of Polar Rescarch) and H. SAKAI (Toyama University)

Magnetotactic bacteria migrate toward the preferable S pole (North Secking Bacteria: NSB) or N pole (South
Seeking Bacteria) along the magnetic field line. They arc useful magnetic sensor to identify the N and S poles on

the magnetic grains and magnetic domain structures.

In this study, we introduce how the bacteria are collected,

cultivated and applied to the magnetic analyses of iron oxide, iron sulfide and metallic iron grains.

1. Ui
EBEAITY T, BAORIOR - T RIZEET S
$ D (North Seeking Bacteria: NSB) 13 Sz, H/-F¥
D HD (South Seeking Bacteria: SSB) (INMIZHHT
Bo ZNHONY T Y T S~Tpua®RESEFFOIED
5. BAPHHOBL A PREMEORITICICNTES
EMEEENTVWA, B4, TTICHEPERICCOFH:
ZOALLFERE L TWA, SOIEBEAI/TITO
IR, B%, TLTHEDFEIIODWTHET S,

2. EH/ 7T TORE
EREAITYTEARLT 2. CORMEARIC
B TS AEHEERVAFENRLELTHS, KE
iR, 8, HAVRHEDOERETERSATHAHE
MEELM, M. f. FISERET S, JhooiRith
O7kiEScoll LT, Edhoilcolis TOHEEORLEH
20ce, EhookENccBE—=A—ICHERT 3, KMHIEBE
BATER S, ILFHROWE, KABAO SR E-H—
AR A L ICHNT 5, LN 7Y TEY
BRI BE I EOEAUELHERT » TAELTH
3. COHERE2 0 BERELE, BREERDHAL.E
BOFLDH -1 HEO E—A—N8EENT 5, ERE
NI TFUTHERICWDIEEGIR. A~HRONEEEHE
BiciBFTE S, JOHEETIEP(ERy FTHREEL. R
S4 FASZIWT U, BBRARB TIN5, RS
AT — Dz SHAKTIz R B A %IE L okES
1 04HE &2, RICHIGEE TR AL kil & RGO
REREST D, HEISENSRETELL, 05TEE
ELREICPETE S, EEAPU(HET I TITH
ALEZTENWEETH, BROPRIEOREHFEL
VRBTINRTAZLIZE-T NI TYTEEETE
3, COAETHHED S~520DN S BAEHSNAA, &
EAELE(, ROTIE, SEFOM, EMBEZHRSD
Ehohd,

3.

EEEFEDRAN LRI REIZET LTV,
BERELICE, TORLERERLL, RiFANLRE
AT AWICE D, HRIETH L. EBHEAITY
7 (FHE) oEBLTW3E8,o, MBEXmNORLH
50cc&TkENI00ccE LM L. 50ccOB AT =DEIZAT
B FHERELAE L, HOBRZE W, BBAOHTTS
MM ERE T 5, C OB, BieRLORE)., fiae
FEEIF D, N7 7)) TOMKEL A ERE UFETHE
Do COHETHA OERENT 7 THERS NN,

BREMICEBE LORREETHS,

4. dpkhiE eI 5T

NSBiz& b, BERFORBEMNNHO SBOHEZTIET
HAH, NBEHETALDIZILS SBANETSH 2, £
CTHEIZRT L9, NS BOERSHEA, YL 2B
LS EAFHEERAI, NS B2 LEESA
Pl SEICLHEE—AmicHE~t, JOBgs
EiA MmO, 2k6450 ol IcfEfl €1, ZOFiEC
LOHRBCSSBEBRAZEMAETH S,

5. FiRlemE
BRPERZARLACVENOXmMIZREICL 5 ETH
B3, BICNSBH3WMES SBAGEkiiE, 1uTEL
TOBEMWIZI Y Fo—LEnH@EA7T—VET, ¥
EERIZGTKE—RABEMCSWT T2, Wiz LIz
AS54 FH5 24883, SOXimERHRE TR
ADIITHLIN, GELOOBHNFOBL, TFHTH
BB RSB THIZE LA B L h 3o 7y 7
ORYHCAMIZHETE 5, —HEEYLEBRENT
DRERUTTLYRICBETSE 3,

Ell Aaz@BicthNSBL£SSBIZRAATEE

2 3
. o HE
T . 15
: LR




C12-09

PALEOMAGNETIC RECORD OVER THE PAST 35,000 YEARS OF A
SEDIMENT CORE FROM OFF SHIKOKU, SOUTHWEST JAPAN

°Masao Ohno, Yozo Hamano, Masafumi Murayama (University of Tokyo)
Eiji Matsumoto, Toshio Nakamura (Nagoya University)

We studied the paleomagnetism of a sediment core from Southwest Japan and investigated the
geomagnetic field over the past 35,000 years. The sediment core (KT89-18, P4) was recovered from
the lower continental slope basin off Shikoku, Southwest Japan at 32°09' N, 133°54’ E and from a
depth of 2700 m. Continuous sediments of 7 m 40 cm long was taken using a gravity piston corer
which was developed at Kochi University. The recovered sediments is hemipelagic sediments which
is composed mainly of homogeneous olive grayish mud. The sediment core contains two tephra
layers, Kikai-Akahoya ash and Aira-Tn ash, which are well known key beds in Southwest Japan.

A total of 266 cubic samples of about 10 cc in volume were taken for the paleomagnetic study.
The NRM was measured using a 2-G SQUID magnetometer at Kochi University. AF demagnetizing
experiments revealed that the remanent magnetization of the unconsolidated sediments were very
stable and not affected by any secondary components. 14C dating analysis were made on twenty
horizons using an accelerator mass spectrometry at Dating and Material Research Center of Nagoya
University. As a result, continuous variations of the inclination and the declination of the geomagnetic
field over the past 35,000 years have been obtained (Figure 1). Comparison of the present result with
that obtained from Lake Biwa [Kawai et al., 1973] indicates that the reliable secular variation for the
southwest Japan are established.

The following characteristic of the geomagnetic field are pointed out. A long period variation of
about 40,000 years are recognized in the inclination variation. The period between ca. 35,000 b.p.
and ca. 22,000 b.p. is characterized by shallow inclination and high amplitude variation of both
declination and inclination with a period of about eight thousand years. This result suggests the
existence of excursions during this period.
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Fig. 1. Time variation of the inclination and the declination of the geomagnetic field over the past
35,000 years.
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A short normal polarity event within Matuyama Reversed

Chron from the SE Sulu basin, ODP Leg 124.

°Hirokuni ODA!, Hidetoshi SHIBUYA2, and Dean MERRILL?

'Dept. Geol. Mineral., Kyoto Univ.
2Dept. Earth Sci., CIAS., Univ, Osaka Pref.
*Dept. Oceanogr., Texas A&M Univ., USA

A short normal polarity event was found within Matuyama Reversed
Chron above the Jaramillo Subchron from ODP Leg 124 APC core samples
drilled in the SE Sulu basin, northeast to Borneo Island. Unusually fine
magnetostratigraphic records were recovered from this Leg 124,
Sedimentation rate at the time of deposition calculated from
magnetostratigraphic records are 45 m/m.y. for 768B and 86 m/m.y. for
769B. The age of this event is estimated as 0.86 Ma by interpolating the
ages of upper Jaramillo transition and Brunhes/Matuyama boundary.
Champion et al. (1988) compiled short reversal events within Brunhes and
Matuyama chrons, and the age of one short normal event named Kamikatsura
Subchron was estimated to be 0.85 Ma.

Two ODP core samples, 124-768B-10H-2 and 124-769B-9H-3 were
used for "U-channel” sampling and was subsequently sliced into 5 mm thick
thin sections by a non-magnetic wire. These samples are homogeneous and
mainly composed of foraminiferal and nannofossiliferous marl with minor
amount of volcanogenic materials. NRM intensity is about few tens of mA/m
and thermomagnetic analysis provided Curie temperature of about 540 °C
which implies Fe-rich titanomagnetite. These thinly sliced specimens were
put on the pyrex glass plates and were used for progressive AF
demagnetization and thermal demagnetization experiment. Remanent
magnetizations of the specimens were measured by a cryogenic magnetometer.
Thermal demagnetization up to 320 °C and AF demagnetization up to 10 mT
revealed about 10 cm long normal polarity zone.

The period of this event was estimated to be about 1 kyr by
sedimentation rate. This time interval seems to be too short to reverse the
polarity of the axial dipole, and suggest the possibility that this event is a
geomagnetic feature originated near the Core Mantle boundary.
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Magnetostratigraphy of the Miocene Kunimi Formation in Fukui Prefecture, central Japan
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K-Ar AGES AND PALEOMAGNETISM OF NEOGENE TO QUATERNARY
VOLCANICS DISTRIBUTED AROUND THE NORTHERN PART OF HYOGO
PREFECTURE :
°Hayao MORINAGA, Atsushi GOTO, Takaaki MATSUDA (Fac. of Sci., Himeji Inst. of Tech.)

Neogene to Quaternary volcanic rocks are distributed widely around the northem part of Hyogo Prefecture; Genbudo,
Kannabesan, Takurayama basalis, Hyonosen, Hachibuseyama, Teragj, and Ooginosen andesites. Their K-Ar ages range from
2.910 0.3 Ma. The ages and preliminary paleomagnetic results are used to establish magnetostratigraphy of the volcanics.
The resultant magnetostratigraphy s in harmony with the standard one.
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Table K-Ar ages and preliminary paleomagnetic results of volcanics distributed around the northem part of Hyogo Prefecture

YOLCANIC UNIT E-Ar AGE : PALEOMAGNETIC RESULTS
Subunit SAMPLE (Ma) o SITE SAMPLE N R M
NAME i\ NAME NUMBER  DECLI. INCLI. X a@ss
; €y O )
KANNABE Gr. '
Konnabe Lava N | 12 4.6 68.5 1706.0 1.6
Otsukue Lava ' M 23 16.17 4.2 46.2 4.5
Burf Lava O | 8 4.5 64.6 439.6 2.6
Nishiki Lava BG- 2 0.64%0.05 ! L 32 -0.§ 46.1 110.1 2.4
GENBUDO BG- 1 1.53+0.06 : Gl 17 -165.0  -83.1 1517.8 0.9
P62 4 -156.1 -56.2 T42.0 8.4
HYONOSEN BY-40  2.54£0.06 : A 1 2.9 §1.2 4.3 1.1
BY-§ 2.ssto.11 ! B 17 14.4 49.2 8.8 8.9
BY-4¢  2.58+0.07 : C 12 -3.1 46.5 53.8 6.0
: D 21 5.1 51.2 875.7 1.1
BACH|BUSEYAMA RY-16  2.64£0.09 E 19 -13.1 $9.7 141.1 2.8
-1 2.mt0.12 F 19 -15.4 4.8 129.1 3.0
TAKURAYAMA HG-16  0.30£0.05
TERAGI Gr. 06-§  0.39t0.0¢4
06- 2 2.85+0.08
00GINOSEN :
Bataganaru Lava |0G- 4 0.414+0.04 .
Sugawara Lava 0G- 8 0.61+0.08
Blrodone Lava 0G- 3 0.92+0.05
Byobuiwa Lava 0G- 1 1.08+0.04
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CLOCKWISE ROTATION OF THE RED RIVER FAULT INFERRED FROM
PALEOMAGNETIC STUDY OF CRETACEOUS ROCKS IN THE
SHAN-THAI- MALAY BLOCK OF WESTERN YUNNAN, CHINA

Shoubu FUNAHARA*, Nobukazu NISHIWAKI*, Fumiyuki MURATA**,
© Yo-ichiro OTOFUJI* and Yi Zhao WANG**
*  Department of Earth Sciences, Faculty of Science, Kobe University, Kobe 657, Japan
** Department of Management and Information, Osaka Junior College, Osaka 587, Japan
*** Yunnan Bureau of Geology and Mineral Resources, Kunmin, China

More than 150 samples were collected at 23 sites from the
Lower Cretaceous Jingxing Formation around the city of Yongping
(25.5°N, 99.5°E) which is located on the west side of the Red River
fault. Sixteen sites have characteristic directions with high
temperature component above 500°C. The high temperature
component magnetization from 12 sites is pre-fold origin, and
reveals clockwise deflection in declination (Dec=42.0°, Inc=51.1°,
and a95=15.7°). The easterly declination more than 40 ° of
Yongping is consistent with the Cretaceous paleomagnetic direction
(Dec=45°) of Chuxiong (25°N, 101.5°E) which is located on the east
side of the Red River fault. Both areas were subjected to about 25°
clockwise rotation with respect to the eastern part of the Yangtze
block since the Cretaceous time. We conclude that the Red River
fault was rotated through 25°+ 16° with respect to the eastern part of
the Yangtze block associated with rotation of the Yongping and
Chuxiong areas. Removal of the rotation from the Red River fault
indicates that the Red River fault and the Jinsha suture formed a
straight line along N5S5°W-S55°E within the Asian continent from
Vietnam to the Tibetan Plateau in the present coordinate system at
the Cretaceous time. The lectilinear feature of the Red-River fault
and Jinsha suture was deformed to the present unusually curved
shape probably due to collision of the Indian continent to the Asian
continent.
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PALEOMAGNETISM OF SOUTH CHINA BLOCK FOR PRE-CAMBRIAN TO PALE0ZOIC
M.HIGASHI', K.YAMAZAKI', T.YONEZAWA', Y.LIUZ, Y.ADACHI?, H.MORINAGA*, M.HYODO®
H.INOKUCHI', and K.YASKAWA': 1 Fac. Sci., Kobe Univ., 2 China Univ. Geosci.,
3 Osaka Coll., 4 Fac. Sci., Hieeji Inst. Tech.

¥e report here preliminary paleomagnetic results of sediaentary rocks in the South

China Block froe Pre-Caobrian to Paleozoic.
paleomagnetic directions.
(100-300° C) but stable coamponent.
that of the geosagnetic dipole field.
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TABLE Paleomagnetic results

SITE in situ CORRECTED k a®s VGP AGE
NAME(N) DECL. INCL. | DECL. INCL. LAT. LON.
C-7(8) 27.1 43.1 37.6 114.1 5.2 55.8 204.8 | LOWER ORDVICIAN
C-9(9) 3.3 35.1 7.6 41.0 57.9 6.8! B80.1 246.3 | HIDDLE ORDOVICIAN
C-8(6) -79.4 31.9 |[-84.7 136.1 33.5 | 11.7| 14.4 36.3 | UPPER ORDOVICIAN
c-13(10) 14.5 43.4 21.7 52.3 194.2 3.5 71.5 188.8 | LOWER PERNIAN
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Paleomagnetic Study of 2.5 Ga dyke in Nuuk area, Greenland

°Chiyo MORIMOTO (Faculty of Sci., Kobe Univ.),
Masako MIKI (Faculty of Sci.. Kyoto Univ.),
and
Yo-ichiro OTOFUIJI1 (Faculty of Sci., Kobe Univ.)

Paleomagnetic data give us important information about the earth core. The
paleomagnetic study was carried out on a proterozoic dyke, cutting the Archean gneiss
rocks, in Nuuk area of south east Greenland. The stepwise thermal demagnetization
shows that both the dyke rock and the intruded gneiss rocks have stable two components
of magnetization. The directions of high temperature component pass the backed contact
test. The high temperature component of the dyke rock appears to be a primary

component of 2.5Ga.
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Reliability and possibility of the Shaw method

Hideo Tsunakawa (Institute of Research & Development, Tokai University)

The previous and new Shaw methods have been examined using the recent volcanic rocks

which have a well-determined palaeointensity. The measured samples consist of twenty two

specimens of basalt, andesite and dacite taken from nine sites of eight flow units in Japan and

Hawaii. Their Curie temperatures (Tc) range from 250 to 580°C. Magnetic carrier is composed

mainly of titanomagnetite and/or magnetite.

1) The previous Shaw methods
(Shaw, 1974; Kono, 1978; Rolph &
Sbaw, 1984) often yield the
palacointensities 20-50% deviated
from the expected values. This is
probably caused by the chemical
change in magnetic particles due to
the laboratory heating above T¢.

2) Another Shaw method is
proposed on the basis of the double
heating above Tt. This method
provides the powerful criterion to
eliminate the wrong palaeointensity
data. As a result, the successful rate
is less than 50% whereas it is more
than 90% in Rolph and Shaw
technique.

3) The Shaw method is applied to
the sample heated below Tc. The
heating temperature is usually
around 200°C. The Shaw method
below Tt is carried out with thermal
demagnetisation of ARM to evaluate
pNRM corresponding to pTRM.
This method also gives good
palaeointensities within +10% error.

The new Shaw methods are
suugested to give the palaeointensiy
with similar accuracy to that of the
Thelliers method. The Shaw method
below Tt has the potential of a2 good
tool in measurement of low-Tc
samples.
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Fig.1 Examples of the palaeo-
Intensities measured with

the Shaw method of the
double heating above Tc (ATc)
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On the Transitional Paleodirections from the Taupo Volcanic Zone, New Zealand

Hidefumi Tanaka”, Hideo Uchimura”, Masaru Kono”, Gillian Turner”, and Bruce Houghton”
1) Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology
2) Dept. of Geophysics, Victoria Universily of Wellington, New Zealand
3) Inst. Geological and Nuclear Sciecnces (Wairakei). Taupo, New Zealand

The Taupo Volcanic Zone (TVZ), located in the central North Island of New Zealand comprising of
scveral caldera volcanoes, has been formed during the last 2 m.y. and has crupted dominantly rhyolitic
magma which are mostly found as welded ignimbrites and lava domes. Recently, detailed
geochronological study based on K-Ar and Ar-Ar dating methods has becn made as a collaboration
between DSIR, New Zcaland and USGS and Stanford University. Based on the new gcochronology
results, revised magnetostratigraphy of TVZ was revealed by palcomagnetic measurements, and the results
were reported in 90th SGEPSS Fall Meeting 1991 (C12-13). Among 59 distinct rock units which were
paleomagnetically studied, two remarkable transitional directions were found from Ahuroa (1.14 Ma) and
Mamaku (0.14 Ma) ignimbrites. There arc some evidences for the former to be Cobb Mountain while the
latter is tentatively assigned to the Blake Event. Extended study was made at several sites from the two
ignimbrites to try to reveal any features of the transitional geomagnetic field.

Remanence directions were investigated at four sites, at one site at four levels, from 100m thick
Mamaku Ignimbrite. Site mean and level mean palcomagnetic directions are shown altogether in Figure (a)
where those from four level site are shown by circles and others by squares. All directions agree with each
other and show no special large dispersion. One or two directions might be a little apart from others, but it
seems to be insignificant because a95 overlap to some of other directions.

Paleomagnetic directions were studied at five sites, at six and two levels for two sites, for Ahuroa
Ignimbrite. Site mean or level mean directions are shown in Figure (b) where different symbols represent
different site groups; circles for the six levels site, squares for the two levels site, and triangles for other
single level sites. Directions from Ahuroa Ignimbrite show much more scatter than those from Mamaku
Ignimbrite. There scems to exist a tendency for directions to lie on a small circle around vertical downward
direction. Five level-mean directions obtained from the site in which 6 levels of 20m thick flow examined
show change of direction according to level. Even though 2m level direction has large a95, the direction
seems 1o be true because a direction from another site with small a95 is almost coincident. Hence, it could
be interpreted as that the ignimbrite captured, dursing its cooling time, the very rapid change of transitional
geomagnetism which was found from the Steens Mountain reversal records [Coe and Prévot, 1989).

In comparison, Figure (c) shows site mean and level mean directions from Marshall 1gnimbrite (0.91
Ma) of 1ypical reversed polarity. Samples were collected at five sites, and at two sites, from six and three
levels. In view of much smaller scatter in the directions from the Marshall Ignimbrite of non-transitional
dircction, the paleodirections from several sites of Ahuroa Ignimbrite of transitional direction seem 1o be
too dispersed.

Ahuroa Ignimbrite probably captured the impulse of the transitional geomagnetic ficld which is
associated to the Cobb Mountain Subchron, although obviously further detailed study will be nccessary.

(8) Mamaku (b) Ahuroa (c) Marshatt
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Result of paleomagnetic measurement of Late Cretaceous
pillow basalt in the central Axial Belt, Pakistan

Mitsuo Yoshida, Iftikhar Mustafa Khadim and °Haider Zaman (Geoscience Laboratory,
Geological Survey of Pakistan, P.0.Box 1461, Islamabad, Pakistan)

Samples from 7 sites of the Waltoi River Formation, a part of the Parh Group,
in the Calcareous Zone, south to Muslim Bagh ophiolite complex, central Axial Belt
were paleomagnetically msasured.

On the basis of detailed mapping and biochronostratigraphy of calcareous
nannofossil the formation was dated late Campanian (74-78Ma, late Cretaceous) age.

Natural remanent magnetization (NRM) intensities of the basalt samples range
around 0.001 emu/cc, and stable directions of characteristic remanent magnetization
vactors can be observed more than 500 degree Celsius in thermal demagnetization
treatments. According to the result of thermomagnetic analysis, dominant magnetic
mineralogy corresponds to members of the titanomagnetite series (Tc = 570 degree
Celsius), with high magnetite contents.

The directions of characteristic remanent magnetization vectors are
concentrated, and the mean direction is preliminary reported Declination = +19°,
Inclination = -12°. The paleolatitude is calculated 9° South.

The paleolatitude of the time is consistent with the path of drifting of the
Indian Subcontinent, and it shows that the central Axial Belt of Pakistan formed a
part of the subcontinent.
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The inverse problem of paleomagnetic reconstruction
°Hideo UCHIMURA and Masaru KONO
(Depertment of Applied Physics, Tokyo Institute of Technology)

Apparent polar wander path (APWP) is a useful data for the reconstruction of continents.
However, such a reconstruction is non-unique because of longitudinal ambiguity. We examined
the inverse problem of paleomagnetic reconstruction using total slippage of continents as a norm.
However, initial value dependence of non-lenear least-square method prevents the solution from

ideal one.
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STUDIES ON ACID RESIDUES IN VARIOUS METEORITES [III]

°Naok1 Kanol'z, Kazuo Yamakoshil, Hiroyuki Matsuzakil'3 and
Ken'ichi Nogami
1)Institute for Cosmic Ray Reserch, University of Tokyo.
2)Department of Earth & Planetary Physics, Faculty of Science,
University of Tokyo.
3)Department of Physics, Faculty of Science, University of Tokyo.
4)Department of Physics, Dokkyo University School of Medicine.

Elemental analyses were performed in acid residues of some
meteorites[1l) Canyon Diablo(IA) from Arizona,USA 2) Allende (CV3)
from Chihuahua, Mexico 3) Nuevo Mercurio (H5) from Zacatecas,
Mexico]. Refractory elements were generally enriched in the kind
of acid residues. So, acid residues are considered to contain
fractions of a primary condensates from the cooling gas of solar
composition as well as pre- and extra- solar grains such as
graphite, diamond and silicon carbide. In the cases of Allende
and Canyon Diablo,the contents of a series of refractory sidero-
phile elements were determined (Fig. 1).

In these samples, Ru and Os isotopic analyses are going to
be carried out. Since these elements consist of so-many stable
isotopes which would be synthesized at various sources, origins
and 1locations during nucleosynthesis periods in active star
explosion, some grades of isotopic-enrichments could be expected
to be detected in primordial samples due to imperfect mixing of
precursor materials. So far, in the preliminary stage of isotopic
analyses, Ru isotopic abundance in acid soluble components from
Canyon Diablo has been measured (Table 1).

In future, much more precise and reliable isotopic analysis
for acid residues will be performed, then more detailed discus-
sions on the prehistory of the solar system, and also the origin
of acid residues could be done.

Teble 1 Ru {sotopic raties for terrestrial standsrd and acid
so0luble coopononts from Canyon Diabdlo

w0? 98/102 88/102 100/102 1017102 104/102

terroetrial 0.178417 0.0868007 0.398072 0.8540830 0.601041

1! .! standard s 818 a 202 A 228 a 242 a p3-1]

o {Aldrich 0.170284 0.088042 0.390104 0.840851 0.%01140

° rsagent) a 107 - 40 a a3 & 140 'Y 308

T L, ] 0.17%408 0.0%807T1 0.300138 0.8407886 0.591708

- 108 + 132 + 34 - 4 a s10

0.174920 0.086308 0.390701 0.840370 0.500000

r X 324 * 818 E 3 332 & 183 E S 291

. 10 ] —0— Algnds AR. 0.173036 0.05%8082 0.306637 0.840613 0.801114

H E Y 801 3 142 X . 27 3 78 F 3 132

H =—e—— COD. AR

8 40°2 Canyon Diablo

1 F . 1 (Acid 0.1738¢64 0.036833 0.308849 0.540000 0.502178

18. soluble + 880 g 944 & 774 2 a6 a 816

03 . . v r P t) 0.174830 0.0%8021 0.300634 0.%530874 0.300887

" . on M "o o Pt & 3030 + 8738 a 2908 a 813 [3 1710

All ratfcs ere corrected by norpalization to 9%Ru/}%2Ruco.4o4a.
Erroro are two standard errora of the moan.
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Changes of the size distribution of iron meteoroid particles
during atmospheric entry

H.Matsuzaki and K.Yamakoshi
Institute for Cosmic Ray Research, University of Tokyo

Changes of the size distribution of iron meteoroid particles
during atmospheric entry were investigated by numerical computer
simulation. In this caluculation, it is assumed, the dissipating
energy through radiation and ablative mass losses from the meteo-
roid particles is balanced with kinetic energy transported with
colliding air molecules.

Parameters in this work are the initial size of the iron
particle, s, atmospheric entry angle, 6(in the case of perpendic-
ular input, 6=980°), and entry velocity, v. 4032 atmospheric entry
events with various (s,0,v) value combinations ranged 10um < s <
1000pm, 0° < © < 80°, and 11 km/s < v < 18 km/s were calculated.
The initial size distribution in space was assumed to be the
form;

dn « s”Ads,
where dn represents the number of particles having sizes between
s and s+ds. Also taking the entry angle and the entry velocity
distribution into account, the final size distribution was count-
ed out.

The final distribution was found to be also expressed nearly
as;

dn « s Bds (see Fig.1).
And the initial index A and the final index B were found to have
a very fitted relation;

B=1.15A + 0.35, (3 < A < 17, Fig.2).
Using such’'a relation, we can estimate the pre-atmospheric size
distribution of the iron particles inversely by measuring that of
ablated iron spherules taken from deep sea sediments.
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Fig.l1l. Final size distribution Fig.2. Relation between the
in the case of A = 4.0 initial index A and

the final index B
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Roble metals in the cosmic dust fron the deep sea sediment.

K. Nogami, R.Omori (Dokkyo Univ. School of Medicine), H.Matuzaki,
N.Kano, K.Yamakoshi (Ilnst. for Cosmic Ray Res. Univ. of Tokyo)

ABSTRACT

Deep sea sediment was divided into 9 fractions according to their size
and magnetism. Chemical composition especially noble metals of each frac-
tion vere measured by instrumental neutron activation analyses (INAA).
Existance of %He in the submicron magnetic fraction of deep sea sediment
wvas confirmed by Merrihue(1964). Origin of this 3He shuld be the inplan-
tation of solar wind. The origin and the thermal history of each fraction
of the deep sea sediment were discussed using the data of noble metal
evaporation experiments.
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"STUDIES ON LDEF'S CLANP SAMPLES-(I)"
K.Yamakoshi ,ll.Ohashi[ICRR,Univ.Tokyo]l, K.Nogami ,R.Omori[Dept.Phys., Dokkyo
Univ.School Medicine], T.Sakurai,M.Noma [Dept.Phys.,Yamagata Univ.]

LDEF ( Long Duration Exposure Facility ) samples, which are exposured
materials to dust, debris, cosmic radiation and/or atomic oxygen in the up-
per ionosphere. Two aluminus “clanp™ blocks are curated from NASA in this
August and we found one "big crater” among 12 micro-craters on the surfaces.
That erater is chocked up with projectile’s material. We are planning to
study the content of the crater chemically and isotopically. And also to
veasure the diameter(D), the depth(T) and the parameter (D/T) of the crater
will be cowpared with those of the craters obtained by laboratory experiments.
Cosmogenic radioisotopes are also seasured in Nokogiriyama Underground

Laboratory.
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Temperature Distribution of Growing Solar Nebula
Taishi Nakamoto, Yoshitsugu Nakagawa
Earth and Planetary Physics, University of Tokyo

Temperature distribution of growing solar nebula is investigated theoretically. It is revealed
that observed temperature is understood by taking into account shock heating at the solar
nebula surface by infalling material from parent molecular cloud core.

1. BUHIC

BEORANZE o T, F & IEEMIZH AR
A REEOBFNESZAONEE IR oT
& 7o IR, 1AU TORMBE T IX T, = 100-
200K, RIMBHEDIERE RIZH T 54k I x R0
ELTg=05-07 (HWTHB, LAILIEE
DB TIXBESNA 9 =075 L2 5DT, i}l
&N AFEKEREEORESHERATE 2
Mot THIH LI Z TR, HEREBERTY
o e RIEABREERA O HREHEER
TAHIEILIVBMEFIATHIENTEBIL
97 I
2. BTN

FUHERGRER PR T 2BEOFFEIT
IIERAHFR - %R (10K) T—REEL T3 ¥
5o COFFEITOIMEERTHIEILLY
FOE AR EERA~DOHRBEFECRHEDHAD
BEADZENTE D, BEFDAOTHIIZTF
£ 37 OEMEAHEE o IKFET 5. BliRARAE
IEEEIZIZ 107 57! D —F —Tdh 2,

FUEAMB R BRI L T35
t . REEARBARRBE% accretion disk EFE2 5
ENTED, S TREHERE » ¥ o ¥BX
FEN/NFG A=FELT v = ac®/Q (cTHEH, G0
I=AHEE) TH A,

B AKRBREROIINF—BE LTiX, #
iR Ic & 2 Sk b AR BERT~ Rk
B¥icEbdvay sz, FEEKRBRE
TOMAIME LD 7 £ AR — MTHENELD S
A LR = WICHERTEWO T, BHFEOIZIRE

IR oTWA ET S,
3. &R

a= 10" w =1 x 10715~ DIHESTHH
4 x 10 FEDRDORERRBARER ORI N ¥
KR T o KRVIRARERIS R ERDOKENRAE.
HYEATREEORBE Y KT, KWRFEIX T, ~
120K, g~ 06 E% o TW3, S, fHfllsh
TVABREFME L (FoTWVAh, THhbb &
REENE 125 TV S BN BUE AR R EE
BWTH, RO ay 7L ER T2
ZEIZE Y BEEREREZDBESHEIEL ¢
BRATAIENTELZI LMotz

loga=-3
o=1*10""'s"
1000 v
t=4*10'yr
< T(midplane)
2
2
S 100}
o
Q.
& ~.
L T(surtace)
10 4
1 3 10 30
R [AU]

I8 I N (g e B 00 B )i 93 A



C31-06 FINT 2oL VT EER L
b 1 49) T8 D B i a1 i

BT (RIBK - B), FREGX (MRK - B)

Electromagnetic Induction Heating of Primitive Materials
including the effect of Alfvén Wing

H. Shimazu! and T. Terasawa?

! Department of Geophysics, Kyoto University
2 Department of Earth and Planetary Physics, University of Tokyo

Sonett et al.(1970) and Herbert (1989) examined the electric current induced in the interior of
the asteroidal-sized body by the V x B clectric field of the solar wind and concluded that the bodies
melted by the Joule heating in o dense pre-main-sequence solar wind. However, it is obscure how
the current closes outside the body from their results.

Alfvén wing is important in the interaction between the solar wind and a solid body which has
no magnetic field. When the solar wind flows onto a solid body, the Alfvén wave is generated by the
polarization charges induced on the surface and propagated to the magnetic field directions. The
region where the waves are propagated is called Alfvén wing. The Alfvén wave carries the current
outside the body and the current circuil is made between them. The environmental plasma has a
characteristic conductance L4 (Alfvén conductance) in this circuit.

In this paper the induced current and the Joule heating rate inside the body is estimated under
the condition of the pre-main-sequence solar wind on the basis of the theory of the Alfvén wing.
Furthermore, the temperature distribution is calculated by solving the thermal diffusion equation
in the case of an infinite cylindrical body and it is discussed whether asteroids melted or not by the
induction heating. Our preliminary result supports that asteroids did not melt by the induction
heating,.

References
Herbert, F. (1989) Icarus 78, 402.
Sonett, C. P,, D. S. Colburn, K. Schwartz, and K. Keil (1970) Astrophys. Space Sci. 7, 446.

Figure
Calculated temperature profile (K) in the in-
terior of the asteroid. rooa
Used parameters 269.9
insolation temperature : 100K :::'
electrical conductivity : 10-3S/m 100.¢
thermal conductivity : 2.5W/mK 450.0
solar wind density : 10" kg/m? £00.0
solar wind velocity : 10%km/s :::
magnetic field : 1G e50.0
700.0

000.9
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Magnetic Braking in Low-Conductivity Plasmas

Y. SANO! and T. TERASAWA?

1. Faculty of Science, Kyoto Univ.
2. Dept. of Earth and Planetary Physics, Tokyo Univ,

The angular momentum transfer problem, or the magnetic braking problem, is investigated in
the case when the plasma's electric conductivity is low enough e.g. in the primordial solar nebula
In the analysis, a steady solution of the MHD (magnetohydrodynamic) equations is derived in the
limit of small magnetic Reynolds number. We start with the following equations

Ab = —-Ryrot(v x b) (1)
p(v - V)v==Y(C?p)+ Viroth x b + pg (2)
div(pv) =0 (3)

where b, v, p and g respectively denote the (normalized) magnetic field, velocity field, density,
and the gravity acceleration. A non-dimensional number R, (termed ‘magnetic Reynolds number')
appears as a result of scaling. The normalized Alfvén and the sound velocities are denoted by V,4
and C,, respectively. The criterion for “low” conductivity adopted here is that the magnetic
Reynolds number R,, is small enough compared to unity. The basic equations (1) to (3) are solved
with the following expansions in powers of the small parameter R,, for the variables:

v==vo+v)y+vyt--. (4)
b=bo+b;+ba+--. (5)
=pt+otpat- (8)

where vy = O(Rp), va = O(R%), etc.

Defining = scalar function ¢; by pov; = rotrot($i(r, 9)), we obatin the following equation
which governs the generated velocity field v, through ¢,:

T e A B e 1o - B PO
The above equation is solved by
2;0—1 = Ra Vi r*-0(8) (8)
where ,
09 = sint 0/: sin—t ¢'do’ (9)
¥

This is a velocity field flowing in from the equatorial plane and going out along the rotation axis
of the central body. The time scale g of magnetic braking in the low-conductivity plasma derived
from (8) and (9) is
po
~ —— 10

B 0B} (10)
It is worth noting that this rp is given regardless of the Alfvén velocity in the external medium
surrounding the solar nebula; it is dependent only on the density, electric conductivity, and mag-
netic field strength of the solar nebula. This implies that the angular momentum transfer in
Jow-conductivity plasmas takes place in a different mechanism from that in the high-conductivity
limit in which MHD waves play the major role.
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C31"'O7 A mapping method for the geodynamo problems

°®Takahiro Nakajima !, Paul H. Roberts ?, and Masaru Kono 3

! Department of Applied Physics, Tokyo Institute of Technology
2 Institute of Geophysics and Planetary Physics, University of California, Los Angeles
3 Department of Earth and Planetary Sciences, Tokyo Institute of Technology

The Earth’s magnetic field is generated by the hydromagnetic induction in the Earth’s core.
It is thought that the core of the Earth is rapidly rotating. It is attractive to replace the full
equation governing core flow by the magnetogeostrophic approximation to it,

2xV==-VI+p"'JxB+g, (1)

where p is density (assumed uniform), V is fluid velocity, B is magnetic field, J is electric current
density, € is angular velocity, pg is a driving force such as buoyancy and pll is a pressure. After
I1 has been eliminated, the equation of the fluid becomes

v 1
E—EVX(JXB'FPE), (2)

where Oz is parallel to Q.

In solving (2), cylindrical coordinates (s, ¢, z) are ideal. While for solving the induction
equation for B, the spherical coordinates (r,8,$) are infinitely preferable. We introduce the
mapping method to solve these equations in the same time. The mapping which we used in the
case of axisymmetric is

(s,2) = (', 2"), where s=3s', z=+v2s2"—z2.

This transforms the quadrant into the interior of the triangle with sides s’ = 0,2z’ = 0 and
s'+ z' = a (Fig. 1). The integrations are performed on the grid points in the figure.

We adopted this method to the problem of the axisymmetrical kinematic dynamo to check
whether we can get the same solutions which have already reported. We shall report the results
of these tests.
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(s, z) plane s (s', 2') plane s'

Fig. 1  The grid points on (s, z) plane and (&', Z') plane.
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Small Amplitude Solution of a®>-Dynamos (2)

Masaru Kono
Dept. of Earth & Planetary Sciences, Tokyo Institute of Technology

Back Ground and Objective of the Study

In most of the a®-dynamos, the critical Reynolds numbers are quite similar for dipole and
quadrupole family solutions. Kono and Roberts (1992) studied the amplitudes of the solutions
of various a®-dynamos when the system is only slightly above the critical state, and found that the
growth rates arc again quite similar for dipole and quadrupole family solutions in five of the six
models studied. However, in the last model, which has a-effect of the form f(r)[P(cos8) — Ps(cos 0)|
in place of f(r)Py(cos8) in all the other models, the quadrupole family grows about 70 % faster than
the dipole family. For the cxplanation of this anomalous behavior, the following possibilitics were
considered: (a) the dynamos of P, and P a-cffects behave differently, (b) the vanishing of a at the
axis causes this difference, or (¢) the r-dependence of a is responsible for this behavior.

The following numerical study -is performed to see if any of the above speculations or their
combinations are valid.

¢ Explore the difference between the P, and P3 a-dynamos by using the same form of radial
dependence but changing the 8-dependence.

¢ Compare the eigenvalues and growth rates of the dipole family and quadrupole family solutions
for the two gronps of dynamos.

¢ Examine the dynamos which has the a-cffects of the form f(r){Pi(cos8) — P3(cos )] in a similar
way.

Numerical Results and Discussion

The dynamo models calculated so far are the ones in Kono and Roberts (1992) except model 5,
with the Py term replaced by Py. The calculation has not been completed, and so the results are
tentative in the sense that satisfactory convergence was not reached yet.

The following features are noted:

1. The convergence of the solutions is much worse in the Py dynamos compared with the P
dynamos, reflecting the shift of the interaction terms toward higher degrecs.

2. The dipole and quadrnpole family solutions have very similar eigenvalues in Py dynamos com-
pared with the P, dynamos. In fact, the difference is less than 0.3 % in all the models.

3. The range of the ratio of the growth rates of the two families is between 0.95 and 1.35, which
is somewhat larger than that for the P dynamos.

4. No systematic relation was observed between various types of models.

5. Models 1-4 show small difference between the growth rates of the dipole and quadrupole family
solutions. On the other hand, the quadrupole family solutions grows about 35 % faster than
the dipole family solutions in model 6, which has the same radial function as model 5. It may
be concluded for this model that the large disparity between the two familics is caused not only
by 8- but by r-dependence of the a-cffect.
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Simulation of 2D Convection in the Presence of the Magnetic Field.

°Y. Teshima and Y. Honkura
(Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology)

We use lattice gas cellular automata to simulate a two-dimensional compositional
convection in the magnetic field. We consider two kinds of fluid circulating in a rectan-
gular system with a magnetic field applied horizontally. As one cffect of the magnetic
field, we point out that convectional motion is decreased.
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C31-10 Double Diffusion Convection in
a Rotating Spherical Shell

°Kanya KUSANO, Tetsuya SATO! and Kyoji NISIKAWA
Dept. of Materials Science, Faculty of Science, Hiroshima University

The convection of the electrically conducting fluid in the earth’s outer core is believed to be
responsible for the maintenance and the secular variation of the geomagnetic field. It is recently
pointed out that the compositional buoyancy of the lighter elements expelled from the growing inner
core has an important influence on the convection in the outer core.

The objective in this study is to investigate the effect of the lighter elements on the convection in
the earth’s outer core. To achieve the purpose, we carry out the numerical simulations of the double
diffusion convection in a rotating spherical shell. The double diffusion convection of a binary fluid
mixture reflects the situation where the miscible lighter elements are mixed with the ambient liquid
iron in the outer core. We adopt the Boussinesq approximation, and numerically solve the equations
following:

‘Z—‘t’ = (0 -V)T - VP~ P(RO+ Q)i+ PVT + TPl x3), V-U=o,
80 e 4 a -
5 = 2U—U-v8+97%, a—;’=-u-vn+Lv=o+v=n,

by MAC method. The variable U and 8 are respectively the ve-
locity and the temperature perturbation, and the 5 is the variable
whose gradient is propotional to the flux of the lighter elements.

Simulation results show that when the thermal Rayleigh num-
ber R is much higher than the critical value for the convective
instability, the spatial-temporal evolution of the convection is not
greatly changed from the purely thermal convection in a rotating
shell. The convective columns (rolls) aligned to the rotation axis
appear, and they are travelling westward. It is similar to Busse’s
analytical result [F.H.Busse and A.C.Or, J.Fluid Mech. (1986) 166
(1986) 173]. We find, however, when the thermal Rayleigh num-
ber is slightly higher than the critical value and the compositional
Rayleigh number @ is as large as R, the convective columns travel
to the eastward, that is opposite to that in the purely thermal con-
vection case.

Figure shows the contour plots for the longitudinal velocity U,
on the equatorial plane. Solid and dotted lines represent the east-
ward and the westward fluid motion, respectively. We can see that
the convection pattern is drifting eastward with passage of time.
The generation of the differential rotation as well as the distribu-
tion of the kinetic helicity in the double diffusion convection will
be also discussed.

INational Institute for Fusion Science
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Prefered VGP Paths Due to an Inhomogeneous CMB

°T. lijima, Y. Honkura and M. Matsushima
(Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology)

Whether prefered VGP paths exist or not is a question under debate. We calculated
an MHD dynamo with a homogeneous outer boundary condition and also with an
inhomogencous outer boundary condition. The homogeneous one shows no prefered
VGP paths as expected, but the inhomogeneous one does show prefered paths. The
paths seem to be concentrated above up-welling in convection.
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Simulation of the geomagnetic reversals caused by the fluctuation of the earth’s rotation (Part I ) :
Formulation of the stationary state
Miho SEKI and Yozo HAMANO ( Dept. Earth Planet. Phys., Univ. Tokyo )

In our recent research we found a correlation between the geomagnetic reversals and the fluctuation of the
earth’s rotation by investigating the regularity of the reversals. To investigate the mechanism in which the
geomagnetic field reverses by the fluctuation of the rotation, we created a stational a w~dynamo as a first
step. This dynamo has a toroidal field which changes its polarity along the radial direction, When a
fluctuation of the earth’s rotation occurs the reversed field in the inner part of the earth grows whereas the
field in the outer part diffuses; which may result in a geomagnetic reversal.
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The geomagnetic secular variation results from length-of-day
fluctuation
°Shigeo Yoshida, Yozo Hamano
(Department of Earth and Planetary Physics, Faculty of Science, University of Tokyo)
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An Bxact Nonllnear Hydromagnetic Wave Solution
in 2 Thermally Stratified Spherical Shell

Hiromitsu Hamabata
Faculty of Scfence, Osaka City University

Studies of hydromagnetic waves under the influence of the nonunifornm
magnetic and velocity fields and the convective forces are of some interest,
and may be a useful stepping-stone in the solar dynamo and geodynamo problen

In thls connection, Parker (1984) found exact nonllinear Alfven wave
solutions with large amplitude but restricted foram propagating along a
uniform horizontal magnetic fleid in a highly conducting incompressible
fluid subject to the convective forces produced by a uniform temperature
gradient within a Boussinesq approximation. However, an important property
of the solar and Earth's magnetic field is the curvature of the field lines
and hence studies of hydromagnetic waves which use a plane layer with a
uniform magnetic field do not nodel sone of the essential physics in the
Earth's core and the solar convection zone.

in the 90 and " 91 SGEPSS fall meeting, we reported that we applied the
Parker's analysis to the thermaily stratified electricaily conducting fluid
within a perfectly conducting cylindrical container and found the exact
translationally, axiaily or helically synmetric hydromagnetic wave solutions
with large anplitude but restricted form, which represent the waves
propagating in the azimuthal or the axial direction or propagating heiically
on the cylindrical surfaces under the Iinfluence of helical magnetic field.

In this report., the propagation of noniinear hydromagnetic waves in a
highly conducting, seif-gravitating fluid in a spherical sheil, subject to
the convective forces produced by a radial temperature gradifent, s treated
in a2 Boussinesq approxlimation., FWe assume that effects of thermal, viscous
and magnetic dissipation may be negiected for the vave motions and the
boundaries are rigid and perfectly electrically and thermally conducting.

We obtain an exact hydromagnetjc wvave solution of arbitrary amplitude, but
restricted form, which represent the waves propagating in the aziauthal
direction under the influence of the axisymmetric toroidai magnetic and
velocity fieids. The detaiied properties of the obtained wave solution will
be presented in the meeting.
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Deceleration of the rotation of the earth by Sq magnetic field
Kiyotaka HINATA’,  Takesi YUKUTAKE
(Earthqualke Research Institute, University of Tokyo)

The rotation of the earth is decelerating at a rate of 10~% rad/s™ % . This
deceleration is mostly accounted for by tidal friction between the ocean and the
solid earth. However, there are some other mechanisms conceivable for
dissipating the rotational energy.

We examine the effect of electromagnetic coupling between static external
magnetic field and the rotating earth, and estimate the electromagnetic torque
exerted on the solid earth, assuming that the earth with a constant electrical
conductivity rotates in a static Sqfield. It has resulted in that the torque by
the Sq field is 10" Nm which is about 107 smaller than the torque estimated
from the observed secular deceleration.

1. Introduction
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Torque on a rotating conductor
in a static magnetic filed
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Tectonoelectromagnetism, Magnetic Anomaly
& Electric Conductivity
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Spectral analysis of the geoelectric potlential observed in lzu-Oshima island
and its tidal constituents.
Takaharu KAWASE, Takafumi Shimomura, Hisashi Utada
Earthquake Research Institute, University of Tokyo

Tidal constituents of the geoelectric potential got {rom spectral analys are thought tlo
be caused by geomagnetic induction in short period (harmonics of the solar diurnal

variation) and by a dynamo process associated with tidal currents in longer one.

that underground water exists,

In case

the ocean tide may change its pressure distribution and

arise current of underground water. This causes streaming potential and influences
geoelectric potential. To investigate this possibility, we established a new span for
geoelectric mesurement beside east coast in lzu-Oshima island.
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Construction of Geomagnetic total force observation Network in Kinki District

N. Sumitomo, N.Oshiman, and S. Sakanaka
Research Center for Earthquake Prediction
Disaster Prevention Research Institute ,Kyoto University

A new netowork of the geomagnetic total force observation using proton precession magnetometers is costructing
in and around Kinki district. This aims to detect locally anomalous secular changes of the geomagnetic totel force
in relation to crustal activities such as earthquake occurr- ences. There are , however, many problems to be solved
concerning non-uniformity of secular variation in the totel filed, reduction method of external magnetic disturbances
and decreasing artificial noises from electric raileways, Among those problems, some assessment of artificial noises
at several stations are carried out and a long term variation between Tottori and West-Amou stations is examined
perticularly in term ofannual variations.

In addition to these parmanennt stations, tempolar magnetic surveies more than several decades sites are also
planning along active faults such as Hanaori, Yanagase faults and Median Tectonic Line in Kii penisula withan interval
of one year. Noise reduction methods in tempolar surveying in urban areas are studing.
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Relations Betwveen Earthquakes and Sporadic

Variations in the

YLF Bands of Vertlical Components of Subsurface Electric Fieclds

Yukio Fujinawa (NIED)

and Kozo Takahashi (CRL)

ABSTRACT
Here ve report an analysis of observational records of the vertical component of subsurface

electric flelds by use of deep boreholes during the period from 1989 July

to 1992 June. Very

clear anomalous sporadic field changes have been observed. before eleven earthquakes of magni-

tudes 4.6-6.6,

around lzu-Oshima. And,
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they have never been observed at other time of observational period.
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Compar ison of Methods for Estimatins
a Transfer Function

Hiron! Takayana (Meteorologlcal Research institute)

The following three methods for estimating a transfer functlon are studled. (})
Blackman-Tukey method, (2) method by means of regresslon model, and (3) method by
means of diglital filter. A result {s shown In the flgure. In all methods, estimated
absolute value of trnasfer functlion 1s consistent with theoretical value at hlgh

frequency and !s fnconsistent at low frequency.
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ENHANCEMENT OF TECTONOMAGNETIC SIGNALS
WITHIN MAGNETIZED CRUST

Yoichi SASAI ( Eartha. Res. Inst.. Uniu. Tokyo )

According to the representation thearem of tectonomagnstic field. a term proportional to the
displacement just at the cbseruation point emerges in the piezomasnetic potential uwhen the
point is embedded within a sirained masnetoslaestic body. This term has an enhancement
offect of piezomagnetic changes associated with dislocation sources. This is exemplified

for a vertical sirike-slip fault.
tectonomasnetism.
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Magnetic Structure Model Derived from Aeromagnetic Data
around Unzen-dake Volcano

Tadashi NAKATSUKA (Geological Survey of Japan)
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Observations of Selt-Poleilial on Unzen Volcano
Takeshi Hashimoto, Yoshikazu Tsnska, Hideharu Masuda®
Hisashi Utada, Tsumeomi Kegiyans, Fumio Masulani®**
*Fuculty of Science, Kyoto Univ.
**Earthquake Resesrch Insiitute, The Univ. of Tokyo
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ULF Electronagnetic Research around Unzen Yolcano
Tetsuya Yananoto'', Tsuneom! Kaglyama®’, Hisashl Utada®’
and Magnetotelluric Research Group of Unzen Volcano
1) Kakloka Magnetic Observatory. JMA.

2) Barthquake Research Institute, Tokyo Univ.

The nagnetic and electric field varlations In the ULF band vere observed around Unzen
Yolcano. For each site. we calculated apparent resistivitles, phase differences and
induction arrows at the periods of about 5 seconds to several hundred seconds by MT or
GDS. It was expected that thero exlsted low reslstivity layer { the resistivity iess than

10 ohe weter) at the depth less than 1 knm,

and oore resistive beneath that. Induction

arrous of all sites pointed to the southwest at the period of 512 seconds, and pointed to

the outside of Shimabara Peninsula at the period of 64 seconds.
Island effect rather than the peninsula effect.
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Volcanic Activities on Aso_as Inferred from
Geomagnetic Observations Vicinity of the Crater

°Yoshikazu TANAKA, Takeshi HASHIMOTO and Hideharu MASUDA

Aso Volcanological Laboratory,
Faculty of Science, Kyoto University

The activity of Aso volcano had been calm apparently and the crater had been covered by a
water pool since February 1991. In the early spring of 1992, a color of the pool was changed
from light green to gray by convective stirrings in the bottom. In April 1992, small scale mud
cruptions occurred intermittently. Ejections of accessory rocks about 150m in height were
followed and small phreatic explosions have happened in the early morning on 1 July 1992. In

the end of August 1992, weak cjection of bombs and mud eruptions occurred repeatedly in the
muddy crater floor.

Geomagnelic observations have been developed in the vicinity of the crater since June 1989,
and the relations with geomagnctic changes and the volcanic activities were revealed as thermal
magnctic effects by the author. In consideration of constant energy supply if the outlet of a vent
is closed, the heal is trapped in a shallow part and demagnetization is caused. While, if the outlet
is opened, the heat released in the air and surroundings are cooled, as a result the magnetization
is intensified. Thus, a vicissitude of the magnctization represents a supply rate of the energy
when the outlet has been kept steady.

The gcomagnetic changes obscrved at C1 point, located about 250m southwest from the active
crater, arc shown in a figurc. The data were reduced to AVL (0h00m-3h59m JST). The changes
until the end of 1990 wcre already reported as thermal magnetic effects. In the geomagnetic
changcs after the later half of 1990, followings were scen:

1) Increase until the summer of 1991.

2) Decrease after the summer of 1991. The revert of gecomagnetic change should be regarded
appearance of a new heat source, because no distinctive change was seen on the crater floor.

3) Increase change was observed again in the period from February to April 1992, and the pool
was stirred.

4) The geomagnetic change was decreased in summer of 1992, although amount of heat energy

was dissipated through the vent. Thus, the increase of energy supply rate from a depths is
supposed.
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Calculation of the Bimodal Induction aroundthelIzu-Bonin
Arcusing Non-uniform Thin Sheet Approximation

Hiroaki TOH
Ocean Research Institute, the University of Tokyo

Itis well known that complicated land-sea distributions are well approximated
by non-uniform thin sheet conductors. Recent progress in the algorisms using
non-uniform thin sheet approximation has shown that it is important to
appreciate the 'bimodal induction' effect to interpret regional conductivity
anomalies. Here, we made a non-uniform thin sheet calculation around the
Izu-Bonin arc using Dawson and Weaver's algorism (Dawson and Weaver, 1979).

Their algorism treats the induction problem for an w-harmonic plane wave
source field as a boundary value problem of the Helmholz equation and applies
Neumann type boundary conditions at lateral infinity, which means that the
studied area is not necessarily surrounded by a uniform structure. The Helmholz
equation is integrated to obtain the second-type Fredholm integral equation with
anintegral kernel derived from the Green's function for an electric dipole.

The calculated electric current distributions for a pericd of 30 min are shown
inthe figure below for both X-polarization and Y-polarization case. Itisclear that
strong deflection of the induced current in the ocean occurs at the north end of
the arc. This implies that the remarkable changes of directions of the observed
induction vectors aournd this area are partly attributed to the current deflection.
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Apparent resistivity at sea bottom between Ninomiya and Guam

Ikuko FUIJII, Hisashi UTADA (ER1,Univ. of Tokyo), Yozo HAMANO (Fac. of Sci.,Univ. of Tokyo),
Takesi YUKUTAKE (ERI,Univ. of Tokyo), Yoshikazu TANAKA (Fac. of Sci.,Univ. of Kyoto) ,
Kiyohumi YUMOTO (STE Lab.,Nagoya Univ.)

Apparent resistivity at sea bottom between Ninomiya and Guam, inferred
from a voltage measurement by using powered and unpowered submarine

cable, is reported.
increase.
depth.
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At the lower frequencies, apparent resistivity tends to
It shows that the layer below sea bottom becomes resistive with
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Electromagnetic Response of the Earth by Long-Period Geomagnetic
Variations

°H. Yamazaki, Y. Honkura and M. Matsushima
(Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology)

We examine the electromagnetic response of the Earth by analyzing long-period
geomagnetic variations. For this purpose, we collected daily-mean data covering 10
years from 59 stations over the globe. In order to reduce errors in the data, we applied
a remote reference method. We then compare the result with the model proposed by

Banks.
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Deep resistivity structure in the Aomori prefecture as revealed by the Network MT
measuremenls

Y. Nakayama'', M. Uyeshima®’, Y. Nishida!’? and H. Utada®’
1) Faculty of Science, Hokkaido University
2) Earthquake Research Institute, the University of Tokyo

Network magnetotelluric measurements were made in the Aomori prefecture, northern
most part of Honshu, Japan, by using the earth and telephone cable facilities of NTT
and the following results were obtained : 1) the electric fields around Osore-zan
volcano (solid triangle in Fig. 1) are low, suggesting the existence of low
resistive rocks beneath the volcano. 2) the lower crust of Aomori prefecture is low
resistive (from several lo several tens ohm-m).
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Electromagnetic measurements on the signals from leakage-test currents
Y. Hamano, H,Utada, M.Ohno, W .Kanda (Univ. of Tokyo), N.Sumitomo,N, Oshiman, S. Sakanaka (Kyoto Univ.), T.Goto

(Kobe Univ.), M.Shimoizume(Kitakyushu Polytech. College), K.Fukoka (Kyushu Univ.), H.Date, S.Watanabe, T.Fujiwara
(Kochi Univ.), H.Tanaka (JRI)

Electromagnetic signals from the leakage test current through the electric car rail betweeen Imabari and Iyo-Houjou were
observed at 12 sites in Takanawa peninsula, Shikoku. Three componennts of the geomagnetic field and two horizonntal
components of the electric field caused by the current were detected at all the sites including the farthest site (C4), which is
about 15 km apart from the current source. The present experiment confirms the possibility for using the leakage test current
as a current source to investigate the deep structure of the carth.
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Geoelectrical Strocture beneath the Festera part of Shikoke district

M. Shimoizumi (Eltakyushu Poly. Coll.)
T.Mogl, K. Fukuoka (Fac. of Eng., Kyushu Univ.)

The MT surveys have been made in the of Shikoku district since 1991.
Though Our final purpose of this study is to estimate the three dinen-
sional geoelectrical structure beneath the Shikoku district, wve report
the tvo dinensional structure of the north-south transects across the

vestern part of Shikoku district.

RAIRR, EMBMAFO=XARHABEE
EET IR EREENELTHAMERI T
w3, Bic, UEMAcBWTIE, BRK
R 7Vv—-7HIINECBHRARBHIZ
fTv (Eic-C' 5 14 ~,A-A" 5 4 ~ (ELF-MT)) ,
VESFER R EOHBRAMTDLA, TOHR
HWEBABLEORMECUREIERBEP 2K
REFAREMASEATVWE Y,

RA2IIVIE 18, 88, 19928812 %
h®¥h D.EF5 A4 vyT&ASMA, 19915
12H, 19925 6HICB-B' 5 4 vy To~X17ith
A, 11 dHz~Helz0 BB ROQMIB
naE T - .

At E =BT 5188 (HQ-Q' 54 )
EoWnWTiR, FERKOEETHEL 12 M,
ERMARGSEHFCLIORERBENRIEY
BERESTRMERBcKI10OmUTO
ERERE 200k, COXSUNEGHN
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»h, XAEDRHM (c-C'54 ) THoH
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1) CAlBXS® (1988, 1989)
2) o0 SGEPSS FMM cC32-04
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The conductivity structure in the shallower part of the Median Tectonic
Line,the eastern part of the Shikoku district (1)
T.Goto!’ ,S.Yamaguchi?’ ,H.Houtani'’ ,K.Yasukawa''

1) Facuity of Science,Kobe Univ.

2) College of Liberal arts,Kobe Univ.

The magnetic field and electric field variations in the VLF,Audlo-frequency and ELF bands were
observed across the Median Tectonic Line In the Sikoku district. The primary resuit is summarized as

foliows, 1)The north side of the MTL is more resistive than the south side. 2)The boundary between
the 1zumi belt and the Sanbagawa belt Is Inclined to the north.
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Magnetic anomalies around the axial part of the rift of the North Fiji Basin

Masato JOSHIMA*, Manabu TANAHASHI, Kiyoyuki KISIMOTO*
*Geological Survey of Japan

Geomagnetic intensity data were obtained around the axial arca of the rift of the North Fiji Basin during the cruise of
SEAPSO3, KAIYO87, KAIYOS8, KAIYO89, YOKOSUKAS0, YOKOSUKA9I in the cooperating resacarch project
between France and Japan (STARMER project). Covered area around the rift, full or half, using multi-narrow beam
sounding ranges 100 to 200 km. The magnetic anomaly data and the topographic features have at least 3 elongated triangle
shapes, which indicate units of spreading center, each ranges 100 to 200 km in length and mixture of recent fan-shape
spreading and propagation of rifts.
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Downhole Three-Components Magnetometer Logs on ODP Leg 143

o
Yoshifumi Nogi (Meteorological Research Institute), ODP Leg 143 Scientific Party

Downhole measurements of the geomagnetic field were made within Hole 865, 866 and 869 on ODP Leg 143 using
Japanese downhole three-components magnetometer. Basaltic sills intruded limestone within Hole 865 (Allison Guyot in the
Mid-Pacific Mountains) have normal polarity magnetization which were acquired in the southern hemisphere. Shallowest
basaltic layer within Hole 866 (Heuvo Guyot in the Mid-Pacific Mountains) has reverse polarity magnetization which were
acquired in the southern hemisphere. Vertical magnetic variations within sediment layers of Hole 869 (archipelagic apron of
the atoll-guyot pair in the Marshall Islands) show the boundaries among anomaly No. 33N, 33R and Cretaceous normal super

chron.
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7z(Fig. 1),

PIFIZ4 M T O 3 s IRt o R % i<
S

Site 865 (Mid-Pacific Maoutains® 1 @ Aliison Guyot) :
FLP9 3 g RS, #JET 500~865 m@D M TITAL
o1zs FLHDMBSKFRS R USRS OZALL D
ZOSiteDAREITHAL TOSLHMEDRULD, ¥
HTEHBLLEVETH L Z EMbh-T,

Site 866 (Mid-Pacific Maoutains® # @ Heuvo Guyot) : £,

Fig. 1 The Location of Leg 143 drill sites
and the track of the drill ship.
Seafloor shallower than 4 km is
stripped.
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Magnetic Charts for the Epoch 1990. 0
Satoshi FUJIWARA, Masaru KAIDZU and Mitsuo OOTAKI(Geographical Survey Institute)

Geographical Survey Institute has been conducting geomagnetic survey all over
Japan since 1948, This results are compiled to magnetic charts in Japan.
Recently magnetic charts for the epoch 1990.0 were compiled and secular changes
of geomagnetic field (1980 - 1990) are investigated. For example, the variation
of horizontal field is spatially not linear but curved and follows Japanese
island arc.
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Detailed Geomagnetic Survey in the Vicinity of Odawara City

°M. Uyeshima ( ERI ), S. Fujiwara ( GSI ), K. Uemura ( GSI ),
Y. Fujinawa ( NIED ) and M. Kaidzu ( GSI )
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Resistivity Cross-section of Izu-Oshima Volcano (2)

Y.Ogawa, S.Takakura, Y.Mitsuhata and T.Soya

Wideband MT measurements detected the deep structure of Izu-Oshima volcano.
Measurements were carried out in March 1988 and in March 1990. Additionally, we
repeated measurements in March 1992 at the same location in the caldera floor region. The
purpose of the repeated measurements were to detect the resistivity change in relation to
the weakening volcanic activity.

We newly found the difference in basement resistivity, beneath the previously known wide-
spread conductor at the sea level (Utada and Shimomura, 1990). The eastern basement is
resistive. Older volcanoes which formed earlier than the present central cone may be
responsible for the resistor. They actually outcrop at the east coast. On the other hand, the
western basement is conductive, suggesting the Miocene formation, the Yugashima Group
(altered andesite, basalt and dacite). Recent seismic tomography results also support the
anti-symmetry.

Beneath the western part of the profile, we found resistive anomaly which extends from the
central cone to the west coast. Its depth ranges from 1 to 2km depth. On the corresponding
surface, there are manifestations of vapor release at the central cone and at the rim of the
caldera. Therefore, we suspect the resistor may imply vapor dominant zone. The cap of the
vapor zone can be created by altered clay minerals such as montmorillonite, which shows
very low resistivity and low permeability. Actually, montmorillonite is found by two
driﬁings at the northwestern part of the island from about 400m depth down to at least
750m depth (Isshiki, 1984).

The preliminary results of the repeated measurements will be presented in addition.

Vapor from
Vapor from
the Caldera Rim the Central Cone (A-Crater)

. (Volcanic Gas)

Fresh ater...
Lense (7)

Ulder Volcano
than the Central Cone

Schematic Resistivity Model of Izu-Oshima Volcano
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Geomagnelic Changes in the North-Eastern Izu Region,
Especially at Observation Points around Ito Area

N.Oshiman(D.P.R.I.,Kyoto Univ.), Y.Sasai(E.R.L,Univ.Tokyo),
Y.Ishikawa(E.R.I.,Univ.Tokyo), and Y.Honkura(Tokyo Inst. of Technology)

Dense network observation of the geomagnetic intensity has revealed very local geomagnetic changes in the north-
eastern Izu region since the Teishi knoll seafloor eruption in 1989. It is found that, however, the remarkable changes
observed at HAT and OIS since March 1991 seem to be artifitial ones due to the conatruction close to the observation

sites
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TDEM Result from the Hanaori-fault Area, west of Lake Biwa
Research Group for crustal resistivity structure,
Hisashi Utada (ER! Univ. Tokyo)

In November 1991 TDEM experiment was carried out in the tectonically active reglon around the Hanaori-fault,
west of Lake Biwa, as a par of the cooperalive project by the Research Group for Crustal Resistivity Structure.
Several results by other tecniques have already pointed out the E-W conlrast in the shallow resistivity structure
across the Fautt zone.

Measurements of transient EM field were done at 10 and 3 sites for two source current dipoles (Fig.1). A new
apparalus, U36, was fully utilized for the measurement with 32 Hz sampling rate and with a magnetic fietd
resolution of 1 pT. Fig.2 shows an example of transient of the vertical magnetic field. We discuss the resistivity
structure at the deeper part of the crust and its relation to the crustal activity in this region.
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Fig.1. Location of source dipoles and Fig.2. Transient waveform at site 34.
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Processing of TDEM Data: Stacking and Deconvolution.
W.KANDA and H.UTADA (ERI, Univ.Tokyo)
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CONDUCTIVITY STRUCTURE BENEATH THE SOUTHERN
PART OF OKINAWA TROUGH (1)

Takeo ICHIKITA", Hisashi UTADA? , Masahumi NAGAOKA?, Kiyotaka HINATA?,
Masahide FURUKAWA®, Kiyoshi FUJITA", Masataka KINOSHITA®

1)The Graduate Schoo! of Science and Technology, Kobe Universty, 2)Earthquake
Research Institute, University of Tokyo, 3)Faculty of Science, Kobe University,
4)National Institute of Radiological Sciences, 5)Department of Marine Science and
Technology ,Tokai University
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Difference of the polarization najor axes of Pi2 pulsatlons and thelr
induced potential differences at the foot of Sakurajima Volcano .
°Hiro 0SAKI!’,Kiyohumi YUMOTO!’,Koiti HIDAKA!’,Yoshihito TANAKA?’,
Minoru TANAKA2’,Toshiki KAKUTA?2?
1)STE Lab.,Nagoya Univ. 2)Kagoshima Univ.

Geomagnetic field and their induced potentlal difference variations have been
obseved at the foot of Sakurajima Volcano since 16 March,1992. We analyzed Pi2
events and examined these polarizations. The major axes of the potential
difference tend to be fixed within the NNE-SSW domain, in spite of those of
geomagnetic field variations vary with local time. This result shows that there
seens to be conducting zone(NNE-SSW) near the observation site of Sakurajima

Volcano.
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Characteristic and source of short electric pulses within 10msec from ignition of dynamite
observed in explosion seismic experiments
Ichiro TOMIZAWA(Univ. of Electro-Communications) and Isao YAMADA(Nagoya Univ.)

Electromagnetic phenomena have been observed at the time of several explosion selsmic
experimenis[1-3]. The phenomena can be separated into two categories, direct and indirect, based
on the time sequence of the phenomena[l]. The indirect process such as potential fluctuation
induced by seismic wave is the most prominent phenomena observed from several tens of
millisecond to several seconds since lhe seismic wave induces mechano-electric potential and
it takes such time to propagate from the place of explosion to electric potential sensors which
are placed on the ground surface. However the phenomena observed within 10msec from the
ignition of dynamite has to be explained by the direct process because there is no way to explain
such phenomena as local without seismic wave. Three experimental data are used in this study,
two obtained in 1982 and one in 1991. All three data show the electric potential fluctuations within
10msec from the ignition of dynamite. Fig. 1 shows the phenomena wilhin 20msec obtained in
lhe 1982 experiment. Three potential differences, between 0 and 100m, 100 and 200m, and O ant
200m, show impulsive fluctuations up to 10msec, and are quite similar in shape and time sequence.
As the shot mark indicates the ignition current, the start time of the explosion can be precisely
determined by the raising edge of the waveform. It is clear that no seismic wave was detected
up to 20msec at the 100m point. The pmpaﬁation sgeed from the source point to 100m must
be greater than 500km/sec since the time difference between 0-100m and 100-200m waveforms
is less than 0.2msec. Since the speed is much greater than that of seismic wave, the potential
difference must be propagated in the order of electromagnetic wave. Therefore the source location
of the electric fluctuation has to be placed close to the exact point of the explosion. The possibility
of induction from the ignition current can be excluded since the shot mark decays within 3msec
and their waveform does not show such impulsive shape, and since the induction magnetic field
cannot be detected in the 1991 experiment. The duration of the time sequence can be determined
as 10msec since no impulse pears after 10msec. As the duration time of such impulsive
fluctuation is almost the same for three experiments, it must be controlled by the geometrical
factor of the explosion seismic experimenis. The speed of
explosion within the casing pipe is approximately S500m/sec SHOT MARK
and the length of dynamile cartridge is 45m, then we can
get the duralion of explosion as approximately 9msec. As
the obtained duration is consistent with the observed one,
it can be determined by the time scale of explosion process.
Although the explosion process must be monotonous, the
observed electric fiuctuation Includes many impulses which
have the duration of less than 1msec and aiso shows
intermittent occurrence. Additionally the shape of impulses
and the sequence of the impulses are different among three
experimenis. Therefore the impulsive phenomena cannot
be attributed to the explosion process of the dynamite, since
the geometrical parameters of the explosions are quite similar
among them. So it can be concluded that the impulsive
fluctuation Is caused by the secondary process triggered
by the explosion. The pressure produced by this type of
explosion exceeds the maximum breaking strength of the
surrounding rock. There are several mechanisms to generate
such electric fluctuations accompanyln@\ the rupture of rocks, I i i
however, it must be assumed that there difference in jM
electric response from top to bottom. It can usually be -2 {
expected in the normal (r;'eological structure which must be
correlated with the electrical characteristics. In conclusion,
the impulsive electric pulses just after the ignition are
generated by the rapture of rocks and the source is placed
at the depth of explosion.

1. L.Yamada(1989); Ph.D Thesis, Univ. of Nagoya
2. H.Sakai, H.Oda, T.Nakayama and H.Doi(1992);

J. Phys. Earth, in press [ 5 10 15 2N=s
3. l.Tomizawa, M.Hayakawa, T.Yoshino, K.Ohta, SHOTS TIME

T.Okada and H.Sakai(1992); Proc. of ISAP 01:02:0.17JST
Fig.1 Short electric puises observed at the explosion Ve

seismic experiment in 1982. Oct.29.1982
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Simulation for the UT Variation of the Geomagnetic Sq External and
Internal Currents at the December Solstice

Masahiko Takeda
Faculty of Science, Kyoto University

Both external and intercal equivalent currents of the geomagnetic Sq field at each universal
time at the December solstice are simulated and compared with those obtained by the data
snalysis., Simulation for the external currents includes the effect of both ionospheric currents
and field aligned currents connecting the conjugate points, and that for the internal currents
estimates currents induced both in the ocean and the mantle.
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Fig. | External (left) and internal (right) equivalent Sq currents at 22hUT. Top and bottom
panels show the observational (Suzuki and Haeda, 1978) and simulational results.



