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Jon Distributions and Flows In the Plasma Sheet

M. NAKAMURA!, G. PAscuMANNZ, W. BAUMIONANNZ, AND N. SCKOPKE?

1 Institute of Space and Astronautical Science
2 Institut fiir extraterrestrische Physik, Maz-Planck-Institul fir Physik und Astrophysik

In this paper we present a survey of the three-dimensional ion and electron distributions
measured on AMPTE/IRM in the plasma sheet in the near-Earth magnetotail (R ~ 10 —
20 Rg). The data are classified according to substorm phases.

In the neutral sheet, individual case studies of velocity distributions reveal that the ions
consist of a single population. Fast and slow flows both occurred during the two extremes
of magnetospheric activity, the substorm expansion phase and quiet times. Ion beams are
occasionally observed and their shapes in velocity space are similar to those observed in the
plasma sheet boundary layer. A ring distribution is seen only twice in fifty events. The
occurrence rate of fast flows is positively correlated with the global magnetic field elevation
during disturbed times and anti-correlated with that elevation during quiet times. The global
magnetic ficld elevation angle is related to the magnetic field configuration in the magnetotail.
Therefore, our results indicate a dependence of the flow speed within the neutral sheet on
the magnetotail configuration at the point of observation.

In and near the plasma sheet boundary layer, high-speed ion flows are commonly observed
[e.g., Takahashi and Hones, 1988). Regardless of activity, the high-speed components of the
distribution reduce their speed, increase their angular extent, and eventually become virtually
isotropic, when the spacecraft moves from the boundary layer towards the central plasma
sheet (Figure 1). The high-speed components, often deviate from simple crescent-shaped
distributions and an exhibit signified structure. During disturbed times, substantial flows
perpendicular to the magnetic field were observed. In several of the reported cases, an extra
cold ion component of comparable density was observed whose bulk velocity perpendicular to
the magnetic field sometimes differed dramatically from that of the high-speed components.
It is speculated that these differences might be a signature of gyro-phase bunching.

Figure 1. The evolution of the ion phase-space distributions from the plasma sheet boundary layer to the
central plasma sheet (left to right panels). The three-dimensional distributions are represented in (vz, vy) .plane
(in GSM coordinates). Zero velocity is at the center, the circle marks the velocity corresponding to the maximum
energy displayed, in this case 40 keV/e. The lines labelled v, B, and E refer to the projections of unit vectors

along the bulk velocity, magnetic field, and electric field (= —v x B).
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Polarizations of Sudden Impulses in the Magnetotail

II.Kawano, T.Yamamoto and S.Kokubun
Geophysics Research Laboratory, University of Tokyo

By using magnetic field data of IMP-H,I,J, we have studied the polarizations of Sudden Impulses (SI's) in the
magnetotail. Unlike the SI observed on the ground, the perturbation ficld of SI in the tail lobe mainly rotates in the
plane which includes the unperturbed initial field. Furthermore, the plane of rotation is roughly parallel to the plane
.which includes magnetolail axis and the position of the observing spacecraft. These characteristics can be interpreted
in terms of the squeezing of the magnetotail by the solar wind discontinuity which moves tailward. Owing to the tail
lobe field configuration, the disconlinuity moves mainly along the tail lobe field, which causecs the SI ficld to rotate in
the plane including the unperturbed field. Moreover, the observed sense of rotation of the Sl field is consistent with this

interpretation.
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INITIAL SIGNATURES OF MAGNETIC FIELD AND ENERGETIC PARTICLE FLUXES
AT TAIL RECONFIGURATION

S. Ohtanil2, K. Takahashi2, L. J. Zanetti2, T. A. Potemra2, R. W. McEntire2, and T. Iijima!

1: Geophysics Research Laboratory, University of Tokyo, Tokyo 113, Japan
2: The Johns Hopkins University Applied Physics Laboratory, Laurel, MD 20723, U.S.A.

The AMPTE/CCE magnetometer and medium energy (>
25 keV) particle analyzer (MEPA) data are used to examine
initial signatures of the tail field reconfiguration
(dipolarization) observed in the near-earth magnetotail (< 9
RE). The dipolarization has been understood in terms of the
sudden decrease in tail current intensity (current disruption).
The radial (V) magnetic field component is a sensitive
measure of spacecraft location relative to the cross-tail
current sheet, The north-south (H) component perturbation
depends on the location of the disruption region (earthward
of tailward) relative to the spacecraft. From this point of
view, sudden H increase is selected as indicating the
occurrence of a substorm-associated current disruption near
the spacecraft. Two types of the dipolarization signatures
are found. In type-I events IVI starts to decrease first,
followed by the increase in H. The energetic particle
population increases earthward and/or equatorward of the
spacecraft in association with the IVl decrease, indicating the
expansion of the hot plasma region from equatorward of the
spacecraft. The tail current disruption is considered to take
place earthward and/or equatorward of the spacecraft in these
events. The time delay of the H increase from the VI
decrease may be ascribed to the tailward expansion of the
current disruption. Figure 1 shows an example of the other
type (Type-II) of the dipolarization. This type is
characterized by a particular phase prior to the dipolarization.
The duration of this phase is typically 1 min, much shorter
than the so-called growth phase. In this phase H deviates
southward and the energetic particle population starts to
increase tailward of the spacecraft. These magnetic and
particle signatures suggest that the energization/heating of the
plasma sheet plasma takes place and consequently the tail
current develops transiently just prior to the local disruption.
The two types of the dipolarization signatures do not
necessarily result from two different mechanisms, but they
would simply reflect the difference of the spacecraft position
relative to the current disruption region. It is also found that
the distribution of the Type-I and Type-II event occurrence
significantly shifts toward dusk from midnight.
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Fig. 1. Magnetic field and energetic particle measurements
from AMPTE/CCE for a Type-II dipolarization event on
June 29, 1985. The particle data are spin-averaged over
24s and the magnetic field data are 6.2-s median values.
The spacecraft locations are indicated at the bottom.
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STRUCTURE OF FIELD-ALIGNED CURRENTS IN THE NEAR-EARTH MAGNETOTAIL - 3

Tsugunobu Nagai (Meteorological Research Institute)

Kazue Takahashi

Simultaneous magnetic field and particle
measurements by AMPTE/CCE with magnetic
field measurements by GOES 5 and GOES 6 have
been used to study the structure of field-aligned
currents during substorms in the near-Earth
magnetotail. Synchronous spacecraft GOES
observe westward field perturbations in the
post-midnight sector and eastward field
perturbations in the pre-midnight sector,
respectively. The sense of field perturbations at
CCE, near the GOES meridian outside the
synchronous orbit, depends on the plasma
regime in which CCE stays. Using these
observational results, the position of major
field-aligned currents can be determined.

In the post-midnight region, a single-
sheet current system is formed in the plasma
sheet Poundary layer, characterized with low
energetic ion flux and intense magnetic field, in
association with an onset of the substorm
expansion phase. The current flow direction in
the sheet is earthward. Figure 1 shows
schematic illustration for the current system in
the'post-midnight region. In the late evening
fegion, the current system has a single-sheet
Structure with currents flowing tailward. This
current system is also located in the plasma
sheet boundary layer.

In the pre-midnight region, the current
System appears to be complex. The upper panel
of Figure 2 shows D component data from GOES
5 and'GOES 6 and eastward field perturbations
are evident for substorms. Simultaneously, CCE
observes  short-lived, small-amplitude,
westward field perturbations when CCE is
located in the higher L shell. When CCE is
located in the lower L shell, it observes
eastward field perturbations as well as GOES.

cce AD>O0

(The Johns Hopkins University Applied Physics Laboratory)

The lower panel of Figure 2 shows D component
data and energetic ion flux (energies higher
than 80 keV) from CCE. Until 0400 UT the
radial distance of CCE is larger than 8.5 Re and
the magnetic latitude of CCE is higher than 11°.
Westward field perturbations are observed at
CCE. After 0400 UT, the radial distance becomes
smaller and the magnetic latitude becomes

smaller. Eastward field perturbations are
observed at CCE. The ion measurements do not
show any significant difference between these
two cases and they suggest a double-sheet
current system embedded in the plasma sheet
boundary layer and the plasma sheet.

A simple current wedge model is
applicable to the current system in the post-
midnight region and in the late evening region.
However, the current system in the pre-
midnight region may not be expressed by the
simple model.
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Field-Aliganed Current Systcm in the
Eapirical Magnectospheric Magnetic Field Model

N. Nishitani

Solar-Terrestrial Environoent

Laboratory, Nagoya University

Toyokawa 442, Japan

¥e have calculated field-aligned currentl densities in Tsyganenko' s magnetic
[ield model. Although the calculated field-aligned currents have Region | sense.

the current density is nuch smaller than

that actually observed. Furthermore,

considerable part of the ficld-aligned current Is short-circuited near the

magnetospheric equator and little reaches

near Lthe ionosphere. llence it is

concluded the effect of field-aligned currecnts is nol systematically included in

Tsyganenko s model.
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Fig.1 Distribution of the field~
aligned current density along the
magnetic field line from the
fonosphere to the magnetospheric
cqualor. The ionospheric end point Is
at 64" 1al., 22 MLT. The current
density is normalized by the ambient
magnectic field B. It is clear Lhat the
field-atigned current flowing outward
near the geosynchronous altitlude is
short-circuited not far froa the
nagnelospheric equator.
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ORIGIN OF THE MAGNETOPAUSE BOUNDARY LAYER -- TOSSIBILITY OF SMALL PLASMOID
PENETREATION THROUGH THE MAGNETOPUSE
ANy -
ZK STEWH

Possibility of small plasmoids, non-magnetized and o-type magnetized. expected in the
magnetosheath to penetrate the magnetopuse into the boundary layer is examined. If the

plasmoids are really present, they could be the source of the boundary layer.
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CAN THE LOW LATITUDE BOUNDARY LAYER BE

A. Nishida, T.

We have surveyed Lhe AKEDBONO data to find the regions tLhatl are identi-

Mukai (ISAS), N. Kaya (Kobe Univ.),

(51180 BEOBECLLBLERRT A LHTED

FEINIESL. WSRO (i lF) o ITAAT A (R R) L W

IDENTIFIED IN LOW ALTITUDES?

Hayakawa (ISAS)

fiable as the low-altitude projeclion of the low latitude boundary

layer.
wind and magnctospheric origins.

tat.ions.
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A necessary condition is the coexistence of ions ol the solar
We have found nol only that. such
cascs are rather infrequent. but also are liable to alternale interpre-
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An example of the observation in

which sotar-wind-like ions were

found together witlh the magneto-

sphere-type trapped ions in the

so-called cusp region.
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A F. MEZ—B. GHAM, BEHWA. REEZTF. 2. R Lepping,
(FEHEMHEDRHR) (NASA/GSFC)

Response of Magnetospheric Convection Observed by EX0S-D
to Interplanetary Magnetic Field Observed by IMP-J

T. Nakagawva, K.-1. Tsuruda, T. Mukai, A. Nishida. A. Matsuoka., H. Hayakawa, R.Lepping
(1SAS) (NASA/GSFC)

Electric field and charged particle data obtained by EX0S-D (Akebono) satellite
are investigated together with the interplanetary magnetic field data obtained by IMP-
J at about 40 RE from the earth. Unexpected patterns of magnetospheric convection are
found as well as the traditional convection patterns in which antisunvard(sunward)

flow exsists in the polar cap when z-component of IMF is negative(positive).
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IMF DEPENDEHCE OF MID-LATITUDE IONOSPHERIC ELECTRIC FIELDS OBSERVED BY SIGARAKI HU-RADER

T. Iyemori, M. Takeda, T. Araki, Y. Tanaka, T. Yoneyama (Faculty of Science, Kyoto Univ.) and
M. Yamamoto (RASC, Kyoto Univ.)

Hiddle-latitude ionospheric electric fields inferred from plasma drift measurements by the use of Shigaraki
HU-rader are statistically analized combining with the IMF and ground magnetic observations in the same period.
Sq dynamo electric field pattern consistent with the estimation from geomagnetic Sq field is obtained. The IMF

dependence of the electric field is analized in detail and compared with the IMF dependence of ground magnetic
field variations.
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Fig.2 lonospheric plasma convection pattern
at IMF-Bz=-b nT determined from the southward
IMF dependence of the electric fields.
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Fig.1 Daily variation of the electric fields

at IMF-By=0 (thin lines) or IMF-Bz=0 (thick lines)

determined from linear regression lines, which is

consistent with the Sq dynamo electric field

variation estimated from geomagnetic field variations.
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Studies on Dynamics of Low Altitude - lligh Latitude Region

Plasmapause Based on the Plasma Density Distribution
Observed by PWS - Onboard the EX0S-D Satellite

Hirosi Oya
Geophysical Institute, Tohoku University

From the UHR mode wave data observed by PWS onboard the EX0S-D (Akebono)
satellite clear crosssection of the low altitude and high latitude plasmapausc
have been obtained. Very large oscillation and the large shock structure in
the plasma density distribution show remarkable feature of the dynamics of the
plasmapause. 1) In the time of large storm the trough region disappecars. ii)
After two days a large shock structure is revealed at the plasmapause; and iii{) a
large oscillation of the plasma density distribution with amplitude of factor 2
or 3 is generated in the entire plasmasphere. All these features suggest that the
Plasmapause Is not simply understood in term of the plasma loss and supply
process but the dynamics and energetics at the boundary are the important
subjects controlling the existence of plasmapause.
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Three dimensional MHD simulation on the unstructured grid system using the FVM/TVD scheme
T. Tanaka (CRL)

A three dimensional high-resolution MHD simulation scheme on the unstructured grid system is
developed adopting FVM method and TVD scheme. The upwindings on the unstructured grid system are
realized from the fact that the MHD equations are symmetric for the rotation of the space. The scheme is
written through the numerical flux at the interface of control volumes. To get a higher order of
accuracy, the MUSCL approach is used for the calculation of numerical flux adopting Van Leer's
differentiable limitter. Mode split and synthesis matrixes necessary for the evaluation of the TVD
numerical flux consist of eigen vectors of the Jacobian matrix of the MHD equations. The eigenvalues of
thege Jacobian matrixes are well known Alfven, fast and slow velocities. The calculations of eigen
vectors require a special care when wave propagations become parallel or perpendicular to the ambient
magnetic field because degenerations of eigenvalues occur in these case.
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19p-I-2 EFFECTS OF DIPOLE TILT ON THE MAGNETOSPHERIC
CONFIGURATION AND POLAR CAP STRUCTURE
SIMULATED BY A 3-DIMENSIONAL GLOBAL MHD MODEL

Tatsuki Ogino!, Raymond J. Walker? and Maha Ashour-Abdalla®

150lar-Terrestrial Environment Laboratory, Nagoya University
?Institute of Geophysics and Planetary Physics, UCLA, USA

We have developed a high-resolution three-dimensional global magnetohydrodynamic (MHD)
simulation model of the interaction between the solar wind and the earth’s magnetosphere to study
the effects of dipole tilt on the magnetospheric configuration and polar cap structure. With the
code, we solved the MHD and Maxwell’s equations as an initial value problem by using the two
step Lax-Wendroff method or a modified leap-frog scheme in order to study earth’s magnetospheric
configuration and dynamics in the magnetotail, plasma sheet and polar cap depending on an angle
between the dipole axis and the GSM z-axis.

The location of the tail neutral sheet shifts in the north-south direction when we vary the dipole
tilt. For positive tilt when the northern hemisphere is summer, the neutral sheet rises above the GSM
equatorial plane near the noon-midnight meridian and is depressed below it near the magnetopause
as was simulated previously. The shape of the plasma sheet is warped and it is detached from the
magnetosheath and becomes elliptic for a larger tilt angle than about 30°. Such a large dipole tilt
may not occur for the earth case, however is possible for other planets like Uranus and Neptune. The
position and shape of the neutral sheet results from the requirement that the earthward magnetic
flux equals the tailward flux.

In the northern hemisphere summer when the dipole tilt is positive, the polar cap boundary
becomes cusp-like near midnight. The thickness of this region increases with tilt and the cusp becomes
more circular in the northern hemisphere as shown in Figure 1. In the southern polar cap in Figure
2 the cusp becomes thinner with increasing tilt. The area of open field lines does not change much
as a fanction of dipole tilt, however its shape does change. for positive tilt it becomes heart shaped
in the northern hemisphere and egg shaped in the southern hemisphere. The latitudes for the field
aligned currents of Region 1 type near midnight region in the summer hemisphere are 2° — 3° higher
than those in the winter hemisphere. These north-south asymmetries due to the dipole tilt may arise
from the difference of the solar wind dynamic pressure in the summer and winter hemispheres.

open-ciosed O open-closed

Fig.1. Polar cap structure in the northern Fig.2. Polar cap structure in the southern
summer hemisphere for 30° tilt angle. winter hemisphere for 30° tilt angle.
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3-D COMPUTER SIMULATION OF FIELD-ALIGNED CURRENT
ASSOCIATED WITH SPONTANEQUS FAST RECONNECTION

T.Shimizu! and M.Ugai?

! Kochi National College of Technology

2 Ehime University

Temporal dynamics of fast reconnection process
examine field-aligned currents (FAC). The computer model

is studied numerically to
is designed so

that the fast reconnection spontaneously build up in a limited region ,

where a large-scale 3-D magnetic loop
We find that ,

boundary conditions imposed .

is established because of the
as the fast reconnection

proceeds , the initial (1-D) current-sheet system drastically changes its
global structure and a mew current system involving a field-aligned
current along the loop boundary is eventually formed.
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Fig.1 (a):current density on X-Y plane (2=0.0)
(b):field-aligned current density on Y+Z plane (X=7.0)
(c): intensity of By on %-Z plane (Y=0.0)
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Fig.2 Current stream line
(a):from X-Z plane (Y=0.6)
(b):from (¥=0.2) (include Region I FAC)



19p-I-4 CONVECTIVE GENERATION OF "GIANT" UNDULATIONS
ON THE EVENING DIFFUSE AURORAL BOUNDARY

Takashi Yamamoto (GRL, Univ. Tokyo) K. Makita (Takushoku Univ.)
and C.-I. Meng (APL/JHU)

Convective generation of "giant” undulations on the equatorward boundary of an evening diffuse aurora is numerically
simulated. A "giant" undulation is defined as a waveform having the crest-to-trough amplitude comparable to the wavelength. The
two-dimensional particle code is used for studying the motion of magnetospheric plasma perpendicular to the gcomagnetic field.
According to the simulation results by Yamamoto etal. (1990), giant undulations are manifestations of the Kelvin-Helmholtz (K-H)
waves arising from a polarized arc sheet extending azimuthally. In this previous simulation, initially irregularities were equally
given over the entire azimuthal length of the arc sheet so that the resulting undulations were periodic. The objective of the present
simulation is a different situation that a K-H wave starts growing from local irregularities on the polarized arc sheet. The simulation
results show that the disturbance propagates both westward and eastward (relative to the background flow), forming a series of K-
H waves along the arc sheet. As a consequence, giant undulations with spatially varying amplitude develop on the equatorward
boundary of a diffuse aurora which is located at higher latitudes than the arc sheet. A series of giant undulations convectively

produced in the simulation is remarkably similar to some auroral images photographed from the DMSP satcllites.

70°
JUNE 28,

Fig.1. 65
Outline of the auroral images photographed

from the DMSP-F1 satellite in the southern
hemisphere. This is a reproduction of Figure -60°
1b of Lui et al. (1982).
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Fig.2. Distribution of the auroral protons (diffuse auroral pattern). The abscissa (y) is
for the longitudinal distance on the ionosphere. The ordinate (x) is latitudinal.




Line-Tying Effect on the Kelvin-Helmholtz Instability 2:
19p-l—5 Ionospheric Boundary Condition and Eigenmode Structure

Akira Miura* and J. R. Kan**

*Geophysics Research Laboratory, University of Tokyo
**Geophysical Institute, University of Alaska

In the previous SGEPSS meeting (Spring 1990), we reported a dispersion relation of the line-tied Kelvin-Helmholtz (KH)
instability. In the present calculation we impose a more realistic boundary condition at the ionosphere than that used in the
previous report and also the eigenmode structure of the line-tied KH instability is studied in detail.

In the previous calculation we assumed a discontinuous velocity shear profile in the magnetosphere and calculated a
dispersion relation of the incompressible line-tied KH instability based on the assumption that no magnetic field perturbation
appears in the neutral atmosphere below the ionosphere. However, since the vertical component of the magnetic field
perturbation (3B;) inevitably exists below the ionosphere, the magnetic field perturbation is not zero below the

ionosphere.Therefore in the present calculation we impose a more accurate boundary condition at the ionosphere, which can be
written as

8By(x.y.2=H+.t) = 8Bx(x,y,2=l-1) = HoZpBEy(z=l ) = poZBodvy(z=) (1)

where the ionosphere is located at z = [, the equator is located at z = 0, 8By(x,y,z=/+,t) is a magnetic field component in the
neutral atmosphere just below the ionosphere and 8Bx(x,y,z=I-t) is a magnetic field component in the magnetosphere just
above the ionosphere. In the previous calculation we neglected 8By(x,y,z=l+t).

By expressing 8By(x,y,z=/+t) by Fourier integral we express the boundary condition (1) using the growth rate, k; and ky
as a function of x. It is then found that at x sufficiently far from x = 0, where the velocity discontinuity exists in the
magnetosphere, the first term in the left hand side of (1) is much smaller than the second term in the left hand side of (1) for k,!
<<l<<kyl. Therefore, the previous boundary condition neglecting 3B, in the neutral atmosphere is a valid approximation for
sufficiently large Ixl and k,/ <<l<< kyl . However, 8Bx(x,y,z=l+,t) diverges at x = 0 owing to the assumption that the velocity

profile is discontinuous at x = 0. Therefore to remove this difficulty it is necessary to take into account the finite thickness of the
velocity shear layer in the magnetosphere.

We found that the perturbation is irrotational and currentless except at x = 0. The eigenmode structure of dv, SE and 3B
in the magnetosphere are shown in Fig. 1. for Y <<kyVy, where y is the growth rate and V is the total velocity jump.

v

®@<—-@—

b

0
®B, OE 5B

Fig. 1. Eigenmode Structures
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DYNAMO REGION OF THE RESISTIVE
TEARING INSTABILITY

Masaki Harada,Akira Miuvra and Tsutomu Tamao
Geophysics Research Laboratory, Univ. of Tokyou

A linear numerical analysis of the 2-D resistive tearing instability has been
performed. The dependance of the linear growth rate on the plasma A and the
Lindquist number is studied. The dynamo region, where S E- & J<0, exists off
the neutral sheet.
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POLAR CAP PRECIPITATION ASSOCIATED WIT! CONVECTION REVERSAL

K. Tsurnda, T. Mukai, F. Kaneda., T. Nakagawa, W.llayakawa, and T. Obara
I SAS 1SAS Tokyo Univ. 1SAS 1SAS 1SAS

The precipilation in the polar cap changes draslically asocialed with the
change of the direction of convection from anti-sunward Lo sunward orvice
versa. The case Lhat Lhe empty ( no precipitalion ) polar cap during anti
-sunward convection is filled with moderale precipilation by a change of

convection direclion Lo sunward is extensively studied.
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Cap Boundary

T.Obara, T.Mukai,H.Hayakawa,S.Machida,K.Tsuruda,A.Nishida(1SAS),
and N.Kaya(Kobe Univ.)

We have investigated 'polar cap boundary’
based on the data obtained by the Akebono.
We have clearly identified a poleward boundary
of the high energetic ion when the satellite
traversed so-called auroral oval region in
almost all the pathes.

In quiet periods, we sometimes observed
poleward electron precipitation boundary
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locating in much more higher latitude than that
of ion. After the result of analysis of an
electron temperature, the temperature varies
at the same portion where the poleward ion
boundary can be seen.

We will discuss the possibility that the
poleward boundary of the high energetic ion
corresponds to the polar cap boundary.
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Observation of Polar Rain Electrons by the Akebono Satellite

T. Shirai, K. Maezawa, T. Mukai, N. Kaya, K. Tsuruda, and H. Hayakawa
(Nagoya U) (ISAS) (Kobe U) (ISAS)

Polar rain electrons are a unique particle population found solely on open magnetic field
lines in the polar cap. Their source is believed to be the solar wind strahl electrons
which have access to the magnetotail via reconnected field 1lines. We present typical
examples of the phase space distribution and the spatial distribution of polar rain
particles observed by the Akebono satellite. Polar rain electrons are usually characterized
by a structureless, rather uniform distribution within the polar cap. However, there are
cases where the polar rain has a sudden change in the flux level, and/or is intermixed with

spiky precipitation in the polar cap.

The corresponding signatures in the convection

electric field are sought using the simultaneous double probe data.

POLAR RAINII KESH S ORI T & R 0. @ED
STET. BORBNBE > TIHIRERBWCA> TS
HMTTHI23EFHhhTH S, it > TPOLAR RAINRTIXB T
LWLk T

@ W@ %oHiE (POLAR CAP) ¢BIV RBHIRD
RO ROGIE DR MBS h B,

@ SANED SHBNIETRONENGEoh S,

@ FEEFRERC kK AL - Bi5H 6. BRAEOTRIZHK
EPRAXSHh S,

ZOESWUTPOLAR RAINDHLEID & . AR & MR
AEOMILEHCRIU THRERGRE. 5328 TXS,
4 [OIRIPOLAR RAINO BRI DIFH BTN, DY 1
TOWNFHBEOFIHRBKEDOLREITS. Tk HOR T

RU. BHEHBEE OPROGIERHRIC DL Cilixz b,

F11 99044 HSHIZPOLAR RAINKR Z 05O E
~THA47YI5LTH B LOZD2ONIAHNBFOAN
PR, TOZOBAFIDANRYZFPALT. ZD2ONN
BELEFh. OB HS>TFmE. £, L0735
VARG B, 1A 240GV TOANRY P L E

AFVDANRY P ALDBRICELLT SEFHSHY. T
POLAR CAP: F—00F -/ — VDR TH 3. ChEiFE
BEM (G CRASEBC—-BBRNFISTV I AN
POLAR RAIN TH 3. BEI2A:BF3AIENTh POLAR
RAIN DB (B&) &. TRAPPED PARTICLE O#B4 (A
&) OFEHARIED CONTOUR MAPERY, & 2 THRM
72013, T 9°. TRAPPED PARTICLED /5 l4. UPVARD ([ErhA
Filal) EDOWNWARD (RIthE 7)) O/ ORABARICO
Aa—IMBXBZOWIIU,POLAR RAINT L. UPWARD I U
D BRA—IYPRABRWTETH 3. T B2. 35
DI XX —e AN b LpSE. TRAPPED PARTICLEW 10
keV 10 CRIESHIEDYU T L . POLAR RAINLE.
¥] 200eV ICE~7 % LB, lkeVOERTLAMIEL UL TH
ZEBbds, i B1CHEDESW. POLAR RAIND
AR P BSHIRROGETELELTOVIEENEY.
ZD&HIRFBONTREOE(LL VIFOEL & ORARE.
BE. RIBTH 5,

EXOS-D QL PLOT %% LEP xx fard 199a%3:%:% c/s

4 J7°
5 i & R
2 N
¥ 240N BB
R = Ng
& 34EI
G 2l ? ? R . A
R | } Y } } 4 +
. ; "' esiocey JI' ? wociacent
8 Ji=tah.

pplciise E2 POLAR RAIN

A

SR
§ L
w 2],
@ o1 c/s
= 4
23 '
o 24
34

34

2 T .

2 N . .
ur ic;tz 14127 tet3T 1T oz et 13107 13117 1 : ; + :
Tear 633 ] 154 0zl 999.0 9.0 01.3 LOGIOCE) LOGtOCE )
FLAT 64.3 1.0 76.6 01.7 08.4 9.4 03.7
aLy 7314 0430 2164 2657 9009 9094 9630

I3  TRAPPED PARTICLE



lgp_l-lol*lv*“—ﬁfﬂ(%ﬁicﬂfﬁ?ff A D v — =
-=—=Cusp/CleftitRi3b1njectionflilioitiwE - - -
RIFRW HERX., PHRUEX. @e@E. 80 %
(FHP) (RXKBE/FEHH) (WMAKI) (FdEb)

Estinate of the source distance for ion precipitations with energy dispersion:
Application to to the cusp/cleft

T. Mukai, Y. Saito, M. Hirahara, N. Kaya, and H. Hayakawa

(1543) (Kyoto Univ./ISAS) (Kobe Univ.) (1SAS)
,Source locatjons for discrete lon precipitations with a characteristic energy dispersion
Signature in the dayside cusp/cleft observed by LEP onboard EXOS-D are inferred by mcans of
tvo independent nethods: a) the energy dispersion curve and the convection velocity and b)
energy dependence of fons on pitch angle. Both nethods provide similar results suggesting
that the jon energy dispersion vith tine/space can be interpreted as due to a velocity
filter effect by E x B convection on the incoming plasma. The field-aligned distance fronm
injection to observation is estinated to be 8~ 10 Re, indicating that the entry region is
located at a high-latitude region.

4 4 Py
BUNMBL 2 A ¥ DSHRGBEERIBF AL o HHHES — 0 5 H z
rs o)

THARBEhI, ROFERNOUB I RTEHTH 3 M.
OB IO, ol bt~ roEMNRRFECHME
TW3, T ZhofiETHTHFOYV -2 B TRIENRE 308
HBRTHIN, xxA¥—S3MH TOF (tige of flight) effectTd
BERRCEZLHBS, 20V —2BFREBVHARECS 3M%E
RRYT 3, COBA, 221 ¥-—RWRI-TEHATHD» 5, €DV
TRAOMmEtR Y s LN TCEB, ¥, Vo2 OoMBEEET

[ N N R ORI
Il

LOG ELECTROMN EMERGY

DETHHMUB Y y FACKET 50T, BFAA O » FAKEHE 2

PObY-zoENTlTS 5. REDHETR, T AAF—LE L

TTRAOMAKYp st hE, Bllaa ([ ED) OBE. 2 ooz o-60°

“8B) CofEHSAETS B w 2 4

ERR, »27HEHOPTH 30 TR, 147D F ¥ - M oot

ERTBALBALLGOT, GHOF 4 5T - v -2 HOF ~ 5 =

20° Bov, sMERBBLANF—R I P AERTe F 497 = 7]

CYTI/ONMBR B TS B, 2LLTERANF-SMERT & 1]

b, Y4y .2 r ¥, FAKERIB O TS 3. 2K 4 4 o

tlTozsis-guuE L ARBBOKE S H SHABICH >~ 2 1-0-180
2

 CRETOBEMERDBE, ~10 Re LMoo Fh, REDE :
HEuEn—BLE %267

TFHRBEE P ORDE L, 8~9 Re &M, — —
#£ R %5 5 X2 ® injection uT 1835 g:4¢&
ERLTVE, CORRR HRAT~OT 5 XD 0] LT 11,3 12.1
DHES R BRUEOREO -7 2t — X i2h 5WERKRT 3o ILAT  €é.@ TT.4
FLAT 4,7 TE.S

4404 SgEe

BRERwTR, BCOPRHVTHREY —2ROKEHEREO W
TeRY%Ema 2,

44

sasl o

‘F‘Eﬁ: g L gl
ﬂﬁégéﬁaﬁwﬁﬁﬁ%ﬁ@@ﬁ@ﬁﬁ%'*-’57 N

V_Ellf!l!"lgéliz .‘ I rl’; 7| I;llll‘jl'lgld_iir_m; ' “" !

| Y|

LOG ENERGY (eU)




19p-1-11

Ion Precipitation Observed in Sunward Flow
in the Vicinity of the Cusp Region

Y.-I. Kohno, A. Nishida, A. Matsuoka, T. Mukai,
K. Tsuruda, and H. Hayakawa ( ISAS )

We have studied ion precipitations in the vicinity of the cusp
region, using the ion precipitation and DC electric field data ob-
tained by the LEP and EFD experiment onboard the EXOS-D
satellitc. Ion precipitations change their patterns depending on
magnctic activity. It is generally accepted that energy dispersions
of precipitating ions can be interpreted as a result of antisunward
convection, that is, lower energy ious are convected to higher lat-
itude. This type of dispersions can often be seen in antisunward
convection during magnetic active periods in our study. On the
other hand, ion precipitations during quiet period are observed
mostly in sunward convection, and their dispersions do not ap-
pear to be interpreted by means of magnetospheric convections.
We discuss ion precipitations in the vicinity of the cusp region dur-
ing magnetic quiet times. Ion precipitations observed by EXOS-D
has following features; '

1. Ion precipitations often appear in the poleward boundary of
sunward flow in the vicinity of the cusp region during mag-
netic quict periods( Kp < 3 ), while precipitations can be
scen in antisunward convections during moderately disturbed
periods as have been pointed out in many previous papers.

2. Several types of energy dispersion are found during quiet
time in our data set, for example non-dispersion or multiple-
dispersion.

3. Tons precipitate in a region with its width less than about 3
degrees in latitude, and less than about 2 hours in local time.

4. Ton fluxes tend to increase as convection field fluctuates.
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Electric field oscillations associated with the charged particle
precipitation in the polar cusp : EX0S-D observation

A.Matsuoka', T.Mukai', Il. Hayakawa', Y.-1.Kohno!., K.Tsuruda'., A.Nishida',

T.0kada2, N.Kaya?, H.Fukunishi®
V1SAS, 2Toyana prefectural Univ. 3 Kobe Univ. “Tohoku Univ.

The data obtained by EFD ( electric field detector ) and LEP ( low energy
Particle) instruments onboard EXOS-D have shown that Lhe electric ficlds In the
cusp region have a highly variable signature associated vith the preciptation of
the nagnelosheath-origin plasna. We suggest that the high-frequency ( > 0.5llz )
oscillations are due to Alfven waves propagated (from the magnetopausc where
i“‘eflﬂauetar: and geomagnetic field lines are reconnected and the magnectosheath

plasas is injected into the polar cusp. 1989.10.23
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Characteristics and Generation Mechanis of the Upward Electron Beams in the

Polar Region Observed with Satellite AKEBONO

S. Machida, T. Mukai. H.
. Fukunishi (Tohoku Univ.)

Upflowing electron beams are often observed with AKEBONO (EX0S-D) satellite.

Hayakava,

T. Obara,

A. Matsuoka, K. Tsuruda (ISAS):

Their character-

istic energy is about scveral hundred electron volts, and the energy distribution usually shows fast

time variation suggesting some transient accleration/heating mechanisms are operative.

They appear

nostly in the downward current region, and are accompanied enhancement of the fluctuating electric

fields as well as the enhancement of the plasma convection velocily

acceleration by the Kinetic Alfven Waves,

responsable for generating such beans
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Structures of Field-Aligned Currents In the Diffuse Aurora Region

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

A comparative study between the magnetic field and charged particle data obtained from the Akebono
satellite, has clearly demonstrated that fleld-aligned currents flowing the diffuse aurora relon In the
nidaight to norning sector include localized upward and downward currents. Localized upward curreat
correspond to Inverted V-like electron preclpitation with the peak energy of 0.1 - | keV while localized
downward currents correspond to a cluster of small-scale low energy (10 - 100 eV) upward electron beans.
Fron these results, it Is suggested that upward and downward field-aligned acceleration of electrons Is
occurring in diffuse aurora reglons.
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1ON ENERGY DISPERSION IN THE DAWNSIDE
AURORAL REGION OBSERVED BY EXOS-D SATELLITE

WIRAUARA M., MUKAI T., SAGAWA E.. MIYAKE W., KAYA N.. HAYAKAWA H., TSURUDA K. NISUIDA A.
(Kyoto U./ISAS) (ISAS) (CRL) (CRL) (Kobe U.) (154S) (18AS) (1SAS)

e study ion cnergy dispersion phenomcna observed by EX0S-D in the dawnside auroral region. In an ion band.
the characteristic ion cnergy decreases with decreasing latitude. The highest energy at the polevard portion
is several hundreds of eV/e. while the lovest energy at the equatorward portion is tens of eV/e. Besides, the
peculiar features such as intermittent, bumpy or nulti-trend bands are often observed. The occurence frequency
shows a remarkable dependence on MLT: they take place mainly on the dawnside. Although the ion band has been
interpreted as due to a velocity filter effect by E X B drift notlon, the observed electric field data cannot
necessarily support such a mechanisn. We also cxanine other mechanisams for the ion band, taking account of the
accelerated polar vind or convecting magnetospheric plasna. EX0S-D PLOT %% LEP %% falt fliiai erien
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AN ANALYSIS OF SHALL SCALE MAGNETIC AND ELECTRIC FIELD PERTURBATIONS
OBSERVED BY DYNAKICS EXPLORER - 2 IN THE FIELD-ALIGHED CURRENT REGION

K. Ishii, 2H. Sugiura, 'T. Iyemori, *N. C. Haynard, *J. A. Slavin

'Faculity of Science, Kyoto University, Kyoto 606, Japan
2Institute of Research and Development, Tokai University, Tokyo 151, Japan
3Air Force Geophysics Laboratory, Hanscom Air Force Base, HA 01731, u.S.A.
“Goddard Space Flight Center, Greenbelt, HD 20771, U.S.A.

In a series of presentations we have shown that the pagnetic and electric field perturbations observed by Dynamics
Explorer(DE) -2 in the sunlit hemisphere are well correlated and that the degree of correlation depends on the frequency
of the waves. The ratios between the observed (East-Hest) magnetic and (North-South) electric field perturbations are
found to be in agreement with the expected values of the Alfven wave velocity. Therefore it is concluded that these
perturbations are small scale Alfven waves. In this interpretation the influence of the waves reflected from the
lonosphere must be taken into account. Then the reflected wave from the ionosphere may produce a phase difference

between the nagnetic and electric field perturbalions at the satellite altitudes. We analyze the phase differences
betueen the obseryeq magnetic and electric field perturbations using a cross correlation method. Results show that in
Dost cases analyzed thys far, little phase differences are found.
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CHARACTERISTICS OF ELECTRON TEMPERATURE VARIATION
ASSOCIATED WITH FIELD~-ALIGNED CURRENT REGION

Takumi ABE’

Hiroyuki AIZAWAZ,

oh-ichiro OYAMA3,

Shigeto WATANABEY, Hiroshi FUKUNISHI®, and Takashi OKUZAWA'

1Denki-Tsushin Univ.,

2Tokai Univ.,

31sas, “4NRc,caNnaDA,

Srohoku Univ.

Variations of electron temperatures have been examined to identify an effect of
the field aligned current (FAC) with a particular interest in electron heating or
cooling process. The satellite observation shows that in the higher latitudes the
electron temperature increase and the decrease occurs in the upward and the downward
FAC region, respectively, while in the lower altitudes the electron temperature is
inclined to rise not only in the upward FAC region but in a part of the downward FAC
region and there is no decrease in the downward FAC region. A possible explanation of
these characteristic phenomena are tried by two sorts of heating processes and the
heat conduction upward along the magnetic field. One process is due to energetic
electron precipitation and the other is due to joule dissipation caused by

perpendicular electric fields.
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Fig. 1. Electron temperature variation
in the field aligned current

region obtained on April 7, 1989.
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The lonospheric Magnetic Field and the Structure of
the Ionopause at Venus

H. Shinagawa! and T.E. Cravens?2
1 Communications Research Laboratory, 2 Univ. of Kansas

The large-scale magnetic fields in the Venus ionosphere are observed when the solar wind
dynamic pressure is high. In this case, the jonopause is low and broad. When the solar wind
dynamic pressure is low, the ionopause is high and narrow. The location of the ionopause is
approximately determined by vertical pressure balance between the magnetic pressure in the
magnetic barrier and the ionospheric thermal pressure. However, thickness of the ionopause

has not been fully explained. We discuss the beh
magnetic fields at Venus, using the recent theoretica
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Decay Instability of Incoherent Alfvén Waves
in the Solar Wind

H. Umeki and T. Terasawa
Department of Geophysics, Kyoto University, Kyoto 606, Japan

2la-1-2

The nonlinear evolution of a large-amplitude incoherent Alfvén wave is studied via
one-dimensional magnetohydrodynamic (MHD) simulation. The initial wave magnetic
field is given as a superposition of circularly polarized Alfvén waves with the same helicity
and propagating direction. For case 8 = 0.2, we can clearly see the power growih of low
k region in the opposite helical component of the magnetic field, propagating in the
opposite direction. For case § = 2.0, however, any backscattered Alfvén waves cannot
be found. Thus, we conclude that incoherent Alfvén waves in the solar wind can decay
parametrically in the region where 8 is low enough. A possible role of the decay process
of Allvén waves in heating and acceleration of the solar wind is discussed.

1200

TIME

2 5 10 20
solar radii

Fig.2

FIG.1. Evolution of the wave magnetic
field for case 8 = 0.2. Left : the original
B,. Center : left-hand helical component
consisting of the R* and L~ waves. Right
: right-hand helical component with the
R~ and L* waves.

FIG.2. Radial profiles of § and the wave
amplitude (6B)/B, calculated from the
Hollweg’s model {1978]. Also shown is the
growth rate of decay instability normal-
ized by the wave frequency wy : v/wy =

3((6B)/Bo)B~1/1.
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EVOLUTION OF FINITE AMPLITUDE ALFVEN WAVES SUBJECT TO GROWTH
AND DAMPING

T. Hada!, M. Nambu!, C. F. Kennel2, and E. Mjglhus3

1. College of General Education, Kyushu University
2. Department of ‘Physics, University of California at Los Angeles
3. Institute of Mathematical Sciences, University of Tromsd

It is widely believed that Alfven waves play important roles in space and
astrophysical plasmas, from the interplanetary medium to cosmic ray acceleration
at astrophysical shocks. Because of the large amplitude of the waves, nonlinear
effects are essential in the evolution of such waves. Furthermore, understanding
of the nature of such nonlinear evolution may be cruicial in correctly describing
micro-processes of these plasmas.

While nonlinear development of Alfven waves in a closed system has been
studied intensively in the past, that in a more realistic plasma which actively
amplifies and damps the waves only recently started attracting people's attention.
In this paper we consider how finite amplitude Alfven waves develop nonlinearly
Wl}en the waves are subject to the growth-rate type driver, a _self—consxstent
driver modeling a microinstability, and the resistive diffusion, in a framework of
one-dimensional fluid formulation.

Topics to be discussed include: 1. stationary and non-stationary Alfven waves
and the Alfven chaos!, 2. results of the fluid simulation indicating development

of Alfvenic turbulence, 3. shocklet-like solutions that even exist for parallel
Propagation.

. T. Hada, C.F.Kennel, B.Buti, and E.Mjglhus, Phys. Fluids, in press, 1990.
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SOLAR WIND SPEED and CORONAL PROPERTIES

Kazuyuki Hakamada (Chubu University)

The pattern of the solar wind and the photospheric magnetic field were relatively steady during CR1748-CR1752 in
1984. Average values of the solar wind speed (SWS) and the intensity of the He 1 (1083 nm) absorption line (HEI), as

well as the ratio of B, on the photosphere and the source surface (RBR= log,o(gi:'.)) are evaluated on the corresponding
field lines. 1t is found that

(1) The SWS, the HIE], and the RBR are mutually correlated with each other; partial correlation coeflicient
between then are all statistically siginificant.

(2) The partial correlation coefficient between the SWS and the HEI is largest. This suggests that the solar
wind is accelerated by a mechanism that is telated with the lemperature in the corona; that is, the efficiency of
the solar wind acccleration increases as the coronal temperature decreases.

(3) The partial correlation coeflicient between the SWS and the RBR is much smaller than the one between
the SWS and the HEI This result suggests that the eflect of the expansion of the magnetic line of force in the

corona to the solar wind acceleration is much smaller than the one relating to the cornal temperature.
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STRUCTURE OF THE HELIOSPHERIC BOUNDARY REGION
T. Fukui and K. Maezawa
Dept. of Physics, Nagoya University

Interaction between the solar wind and the local interstellar wind is simulated numerically. Our result
suggests that the heliospheric structure is characterised by three discontinuity surfaces : the outer bow
shock, the contact surface, and the inner shock. Inthe tail region, the solar wind is decelerated at the
Mach stem. It seems that the structare of the tail beyond the Mach stem depends critically on the wind
parameters. In some cases, we obtain a rather uniform outward flow across the tail. In other cases, a
vortex motion is induced, leading to a significant inward flow along the tail axis.

KRR 3 X7 L BIIEMNT 5 X v OHRTORE ERYICIRE L72DHs Baranov et al. (1970) &
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Laboratory Formation of the

Shigeyuki

'"0saka City University

Laboratory formation of
plasma flow that simulates the

intersteller magnetized plasma
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Heliomagnetosphere
Minami' and Yoshio Takeya?
2Chubu University
the heliomagnetosphere is performed. An intense

is used to

interact with another supersonic plasma flow that simulates the solar

wind plasma flow.
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DYNAMIC EXPRESSION OF THE VARIATION IN THE SOURCE-SURFACE MAGHETIC FIELD
BASED ON THE TRIPLE-DIPOLE HODEL

T. Saito!, T. Oki', Y. Kozuka', H. Takeuchi', T. Ogino?, and T. Watanabe?
1. Geophysical Institute, Tohoku University, Sendai 880
2. STE Labolatory, Magoya University, Toyokawa., 442

It is observationally well known that the equivalent dipole axes of the sun, Uranus, and Neptune
til with respect to their sotational axes, and that the tilt angle of the solar dipole changes

fropo 0° to 360° showing a 22-year variation. Such the large tilt angle can be explained not by the
In the present paper, the magnetic

pure dynamo theory, but the triple-dipole model (Fig. 1).
as shown in Fig. 2.

fields on tho solar scurce surface are calculated by changing the three dipoles
The calculated magnetic field distribution is dynamically transcribed on a video tape, which showus
a clear 22-year change of the tilt angle coincidently with the observation.
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Rising tone solar radio bursts

in decametric wave length range (2)

Takashi Aoyanma

Hiroshi Oya

(Miyagi Polytechnic Col.) (Tohoku Univ.)

It is well known that some kinds of solar radio bursts such as Type I storm,
Type II bursts with the herringbone structure and inverted-U bursts, contain
rising tone bursts with fast frequency drift rates ( several MHz/s). Two different
kinds of rising tone bursts with fast frequency drift rate are observed at our
observatory. One event is associated with a Type III burst as a precursor
event suggesting that the bursts of this type are generated by the returning
electron beam which may be caused by a reflection process in the solar corona. The
other has no precursor event and requires a acceleration mechanism of the coronal

electrons.
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LONG RANGE VARIATION OF GEOMAGNETIC ACTIVITY AND 17S
RELATION TO SOLAR ACTIVITY AND GLOBAL HEAN WARMING
K.YANAGIUARA
JAPAN WEATHER ASSO.

G:imagnelic activity index "aa” varies with 1l1-year mean of Sunspot number.
I'ts niniguo coincides wilh the ainiaun of Sunspot number. The minimum value
of aa-index is nol recduced to zero-level,but follows the general trend of 11
-year omean of Sunspot number. This suggests a long range variation of solar
activity other than 11-yecar cycle,whosc amplitude depends on the variation.
After 1964,especially in 1980,change of aa-index is not regular,then the

observed 1l-year change of Solar constant should be examined carefully.
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CHARACTERISTICS OF HOURLY CHANGES OF THE RIGIDITY SPECTRUM
AND THE EXCESS DIRECTION OF HIGH ENERGY SOLAR PROTON EVENT

ON SEPTEMBER 29, 1989.

S.SAKAKIBARA, I.MORISHITA% K.NAGASHIMA
STE-LAB. ,NAGOYA UNIVERSITY
*ASAHI UNIVERSITY

410

A GLE( Ground Level Enhancement: solar cosmic 250
rays) was observed world-wide, which occurred on
September 29,1989. This event was the greatest - 290+
to occur during the last thirty-three years. The E 230
GLE event started at 11:48 UT following a solar § 170
burst at 11:35 UT(maximum time of type IV radio £
burst and X-ray flare) on September. The time 1109
profiles of the observed intensity increases at 50+
several neutron monitor stations on Sept.29,1989, /AP I I O S
are shown in a figure. In order to study the 10 11 12 13 14 15 16 17 18 19 20
intensity distribution in space, we have analized - 200 o Kerguelen
GLE of neutron intensity observed at world-wide é 230
network stations. 2 1704
B 110
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INTENSITY VARIATION OF HIGH ENERGY COSMIC RAY MUON OBSERVED
FITH KAMIOKANDE 11

K.Munakata, T.Tsuchida, S.Mori Y. Oyama® and KAMIOKANDE group
Pac. Sci. Shinshu Univ. “KEK

The intensity variation of cosnic ray muons observed by Kamiokande 11 ( muon threshold
energy Eth~1000GeV ) has been Investigated for a period more than 3 yearsfrom Jan. 1987
to Apr. 1990. In every year, a significant seasonal variation in monthly mean intensity
Is observed with anplitude up to 2% from the nininua to the maximum Intensity. To test
the energy dependence of this variation, we compare with the observation by Matsushiro at
shallover underground{ Eth ~100GeV ) in the sane period. ¥e find a striking resemblence
betveen the variations in Kaniokande 11 and in Matsushiro in spite of a great difference
in nuon threshold energy Eth in these two stations.
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COSHIC-RAY ANISOTROPY OF HIGH ENERGY (~10'2eV) AND SOLAR ACTIVITY

S. Mori, S.
Department

Yasue, K. Munakata, and M. Ichinoses
of Physics, Faculty of Science and Faculty of Liberal
Arts*, Shinshu University, Hatsumoto 390, Japan
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21p-I-1  On the Sudden Brightening of a Discrete Aurora

Tatsundo Yamamoto
Geophysics Research Laboratory, University of Tokyo

Many researchers studied auroral breakup features so far mainly by using
conventional all-sky camera or scanning photometer data, reporting that it starts in
the premidnight to midnight hours, usually but not always, at the equatorwardmost
auroral arc. However, it is not always the case because these observations identified
mostly a brightening which propagates over the site from other places. In this
regard, we examined the all-sky TV data from multi-station network to find out
where and how an auroral brightening starts. Three types of initial brightening
are, at least, identified.

1) It starts on a relatively quiet discrete arc as forming a folding structure
of a few tens to a hundred km across. It does not always accompany a clear
magnetic bay on the ground nor develops rapidly as a globa}l substorm
because of its small spatial scale. However, we, almost always, find Pi2 pul-
sations in the mid-latitude magnetic stations, in association with the small
brightenings of aurora. In some events, we also find a sharp field-aligned
current signature and an energetic particle injection at the synchronous
height. Despite of its small spatial scale and an absence of a magnetic bay,
these additional evidences support the idea that it is an auroral manifestation
of sudden energy release in the magnetotail region. Sometimes, it creates a
larger kink or surge structure (a few 100 km) west of it. .

2) It starts on a kink structure created by a preceding auroral activity, as
releasing the kink. Generally it accompanies a clear magnetic bay structure
on the ground. _

3) It starts at a certain place on a poleward boundary of a diffuse auroral
belt. When triggered by an equatorward drifting branch of aurora which
extends from a preceding activity poleward of the diffuse auroral belt, a sud-
den brightening occurs and propagates along the poleward boundary of the
djffuse auroral belt, both eastward and westward, as showing a clear expan-
Sion feature,

The common feature between above three is a small spatial scale (a few tens to
100 km across) at its very beginning. One expansion often creates a new kink
structure west of it, takes a pause for a while, and then another occurs at the kink
Structure. The whole auroral oval usually shrinks poleward progressively as
Iepeating expansion - creation of kink process. This process generally leaves
diffuse-pulsating auroral activity behind it (equatorward of it). When the process
(2), mentioned above, occurs, another discrete auroral system develops equator-
ward of the preceding discrete auroral activity. We will also discuss these pro-
cesses, in relation to the substorm activity.
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FEATURES OF AURORA SUBSTORM EXPANSION ONSET OBSERVED BY AKEBONO UV-AURORA IMAGER

Kaneda, E.l’, T. Ynmamotol’, K. Hayaghil). R. Fujiiz) A. Kadokuraz), M. Ejiriz),
K. Mnkitad). and T. Oguti4

1) GRL, Univ. of Tokyo, 2) Natl. Inst. Polar Res.,
3) Facl. of Eng., Takushoku Univ., 4) s1E Lab., Nagoya Univ.

UV-aurora imager(ATV-UV) on the AKEBONO satellite can command essential portions
of global aurora display from orbital positions higher than about 5000km in altitude.
This enables us to investigate detailed features of evolutions in auroral displays by
the aids of higher time-rate snapshots in comparison to those of previous satellites.
Aurora substorm expansion onset is one of the most important targets in studies of
global aurora dynamics, but has poorly been observed by its rare occurrence proba-
bility during limited time-intervals of imaging. Recent high solar activities gives
ATV-UV chances under various levels of magnetospheric disturbance for observing this
onset phenomena including initial brightening.
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21p-1-3 Energetic electron and ion precipitation

[y

associated with auroral expansion

Rumi Nakamura
(NIPR, Kaga 1-9-10, Itabashiku, Tokyo, 173 Japan)
Susumu Kokubun, Tatsundo Yamamoto
(GRL, Univ. of Tokyo, Hongo 7-3-1, Bunkyoku, Tokyo, 113 Japan)

Various types of particle precipitation in the nightside auroral oval have been investigated
and related to different region in the magnetotail. Winnigham et al. [1977] related structured
and variable precipitation to BPS and diffuse and stable precipitation to CPS. Lyons and
Evans [1984] reported energetic proton precipitation at region of the discrete auroral type
precipitation and suggested that the discrete aurora correspond to the outer boundary of the
plasma sheet where earthward streaming protons are observed. On the other hand, it was
shown that field aligned current structures depends significantly on the relative location to
the auroral bulge [Fujii et at., 1988]. Spatial as well as temporal variation of the
precipitation pattern is therefore expected associated with auroral substorm.

In this study, relationships between the auroral electron precipitation (a few keV) and
energetic particle precipitation (a few tens of keV) are examined in order to investigate the
ynamics of the magnetotail. Since the parallel potential drop is at most a few kilo volts,
€ latter particles are expected to be controlled mainly by the magnetic field configuration
and acceleration mechanism in the magnetosphere. Global image of the expansion aurora 1s
used as a temporal and spatial reference of substorms. ' ‘ .
cCipitation patterns are obtained according to the local time relatlye to the expansion
aurora and to the different phase of substorms. The data used in this study are auroral
images obtained from DMSP satellites and ground all-sky TV, and precipitation flux (0.03
- 30keV electron and ion). We analyzed the spatial characteristics by dividing our datasets
Into 4 sectors according to the local time relative to the expansion aurora:the leading edge of
the surge, the head of the surge, the center of the bulge, and east of the bulge.

S)’stematic changes ; . : s Ditation characteristics are found according to
thesg Sectors. Aﬁ,egél; &x:;;g:l: &fﬁﬁfn‘;f?;pg; relative latitude of t}lc energetic proton
Precipitation to the poleward boundary of the discrete aurora and thgt in the occurrence of
the energetic electron precipitation. Note that the high latitude ion precipitation was
associated with earthward streaming ion at the plasma sheet boundar)( layer. Thq energetic
electron Precipitation, on the other hand, would be related to the injected particle in the
magnetosphere. Our results therefore indicate that the plasmasheet (both BPS and CPS)
and the plasmasheet boundary layer significantly change their local time structures
associated with substorms. Caution must be made for the analysis according to the

mag.m?tic. local time since this procedure might smooth out the dynamics of the
precipitation,

(Winnigham, J.D., F, Yasuhara, S.-1. Akasofu, and W.J. Heikkila, J. Geophys. Res., 80, 3148, 1975.)
(Lyons, L.R., and D.S. Evans, J. Geophys. Res., 89, 2395, 1984.)

(Fujii, R., R.A. Hoffman, M. Sugiura, J.D. Craven, L.A. Frank, and N.C. Maynard, J. Geophys. Res.,
submitted, 1988.)




21}3'1"4 SUBSTORM GROWTH-PHASE FIELD-ALIGNED CURRENT SYSTEM

T. IIJIMAl, M. WATANABE!, T.A. POTEMRAZ and L.J. ZANETTI2
1. Faculty of Science, The University of Tokyo
2. Applied Physics Laboratory, The Johns Hopkins University

Substorm-associated magnetospheric current systems have been determined by virtue of magnetic field
observations acquired by a number of satellites. The so-called "current wedge" model of currents which develop during
substorms has been developed from distant satellite observations. This system comprised of field-aligned currents which
flow into and away from the ionosphere near midnight, and develops at the expansion phase. Magnetic field observations
acquired with the AMPTE/CCE satellite, in an equatorial, 8.8 Re apogee orbit, exhibit the development of a field-aligned
current system, before the expansion phase onset as determined from ground-based low-latitude observations.
Furthermore, magnetic field observations acquired with the DMSP-F7 satellite, in a polar, 840 km altitude orbit, show the
development of field-aligned currents called region 1 and region 2 in the midnight sector, before the expansion phase
onset. These growth phase field-aligned currents must be close to CCE to be detected. They probably are flowing in the
plasma sheet and plasma sheet boundary layer as suggested by the simultaneous observations of particle precipitation.
These observations provide evidence for a field-aligned current system which grows before the current wedge system on
field-lines well inside the nightside magnetosphere. The magnetic latitudes of a growth phase ﬁcld-a]igne.d current
system, in turn, the concentration of Poynting flux in a limited region, provides an important implication for an initiation

of current wedge system (a rapid energy release) at the expansion phase in the magnetotail.
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EVOLUTION OF SUBSTORM CURRENT SYSTEMS: (1) DE 1 OBSERVATIONS OF GLOBAL

AURORAS

Y. KAMIDE (Kyoto Sangyo University), J. D. CRAVEN (University of lowa), L. A. FRANK (Univer-

sity of Iowa), and S.-1. AKASOFU (University of Alaska)

Toward unveiling of, or at least, seeking a hint of, the cause of magnetospheric substorms, an at-
tempt is being made to estimate electrodynamic parameters in the polar ionosphere by combining
ground-based magnetometer data with satellite measurements of aurora images, from which the global
distribution of the ionospheric conductance can be inferred. For this purpose, the so-called mag-
netogram-inversion technique is improved in such a way that the algorithm can accommodate '"instan-
taneous”, not statistical, conductivity distribution, which includes many local variabilities rela-
ting to localized auroral enhancements. There is not always a high correlation between the inten-
sity of the auroral electrojet and the auroral luminosity, implying that some portions of the
electrojet are controlled primarily by the electric field which reflects the effect of the
"directly-driven" component of solar wind-magnetosphere coupling.
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UNREASONABLE DISCRIMINATION OF BIRKELAND'S CURRENT SYSTEM
IN THE HISTORY OF MAGNETIC STORM STUDIES

Naoshi FUKUSHIMA

Birkeland's current system for polar elementary storms (an east-west horizontal electrojet above
the auroral zone connected to a pair of field-aligned currents) was unfortunately discarded in
1940's. This historical fact seems to have resulted from an unreasonable discrimination against
his current system in comparison with that of Chapman, whereas the proposed Birkeland current
system was not the one given by himself but unfortunately unintentionally misrepresented.

1t is po1nted out here that the later discrimination of the current systems proposed by Birke-

land, Alfvén and Kirkpatrick is also doubtful.
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We have analyzed all-sky TV camera and fluxgate magnetometer data obtained from ground-based
stations during the Global Aurora Dynamics Campaign of January - February. 1990. Due to its suffi-
cient data, sinultaneous ground-based and EX0S-D satellite observations of pulsating aurora were
avajlable. ¥We calculated auroral optical emission rate directly from the satellite particle data to
identify the energy range of electrons vhich produces the observed pulsating aurora. In the
presentation, we will discuss the magnetosphere-ionosphere coupling processes in association with
Pulsating aurora based on these results.
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Figure 1 Energy-tine spectrun of precipitating electrons observed by the EX0S-D satcllite

above pulsatling aurora. The lower panel indicates geographical eastvard magnetic field variations

sinultaneously observed by the satellite.
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Generation Mechanism of Low Latitude Aurora

H. Miyaoka, T. Hirasawa, K. Yumoto, Y. Tanaka, F. Creutzberg, D.D.Wallis
(NIPR) (STE Lab) (HIA/NRC, Canada)

To identify the energy source for the low latitude aurora on October 21, 1989, we examined
precipitating particle data observed by the DMSP-F8 and F9 satellites just over the aurora brightening.
The low energy(30 - 300eV) precipitating electrons were found to be much enhanced at the
equatorward boundary of the auroral oval, which was shifted extremely lower latitude associated with
the large magnetic activity. Combined with numerical calculations of the excitation efficiency for auroral
emissions, it is concluded that the large amount of low energy electrons precipitating on the lower
latitude side of auroral oval is the excitation source for the low latitude aurora on October 21, 1989.
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Computer Experiment of Charge-Neutral Plasma Beam Injection

Hiroshi FURUKAWA Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We have studied the dynamics of charge-neutral beams with a finite width by using a 2-D full clectro-
magnetic particle code. We inject a charge-neutral beam consisting of electrons and ions along the field line.
The system is isolated along the magnetic field, and periodic across the field. Although the injected beam
is electrically neutral, charge separation occurs due to the difference of gyroradius of the beam ions and
electrons. Beam electrons are accelerated downstream by a combined action of the charge separation and
background plasma response. This downstream acceleration of the beam electrons is reduced when we reduce
the number density of the background plasma. We present the characterstics of the beam propagation as a
function of the beam density relative to that of the background plasma.
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Definition of Conjugate Points using Visible Auroras
Natsuo Sato! and Takayuki Nagaoka2

1. National Institute of Polar Resecarch 2.Faculty of Science. Yamagata University

We will try to define the geomagnetic conjugate points and their move-
ment using data of visible auroras observed simultaneously at Syowa-Husafell
conjugate pair of stations.
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ELECTRODYNAMICS OF AURORAL SURGES
M. Sato!, R. Fujii2, R. A. Hoffman3, J. D. Craven4, L. A. Frank?, J. Slavin3 and M. Sugiura>
1Yamagata Univ., 2 Nat! Inst. Polar Res., 3NASA/GSFC, 4lowa Univ., STokai Univ.

Using a few sets of simultaneous DE 1 auroral image data and DE 2 magnetic and electric field data, electrodynamics of
auroral surges during magnetospheric substorms is studied. It is found that bright auroras containing surges are located in
e region of upward field-aligned currents. This upward current region consists of two portions: the poleward portion with

the equatorward electric fields coincides with the surge, and the equatorward portion with the poleward electric ficlds
corresponds to the auroral oval.
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Takashi KIKUCHI(1), Hisao YAMAGISHI(2), Satoru TSUNOMURA(3)., and Hiroshi NAGANO(4) i
(1) CRL/Hiraiso Solar Terr. Res. Center, (2) National Inst. Polar Res.,
(3) Kakioka Geomagnetic Obs., (4) Asahi Univ.
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Temporal and spatial features of the SCA (Sudden Commencement Absorption) have been
exanined by using riometer data at Syowa and lceland conjugate stations. It is sometimes
observed that the onset of SCA is delayed from the onset of SSC by several minutes.
Ol')servations at three stations in Iceland indicate that there is a difference in onsel
time between stations. These results suggest that precipitation of energetic electirons
responsible for SCA is localized wilh a spatial scale of several hundred km, and that the
localized precipitation region moves with speeds of several hundreds m/s.
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IMAGING RIOMETER OBSERVATIONW IN ICELAND
H.YAMAGISHI M.NISHINO M.SATO M.KOJIMA T.KIKUCHI N.SATO
NIPR STE Lab., Nagoya Univ. CRL,Hiraiso NIPR

We installed an imaging riometer system at Tjornes (66.0°N, 17.4°E, L=6.4) in Iceland in July 1990,
and started observation in continuous basis. The system measures 2-dimensional distribution of CNA
in an area of 170 km x 170 km at the D-region ionosphere by using 64 antenna beams, and obtain CNA
image of 8 x 8 piccels every 4 s. Although imaging riometers have been operational in the polar cap
region such as South Pole Station in Antarctica, this is the first observation in the auroral zone
where intense CNA is very often observed. We will show typical examples of the CNA images associated
with (1) active auroras in the midnight hours, (2) diffuse auroras in the post midnight to morning
hours, and (3) Pc 5 pulsations in the morning hours.
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TIIE ANALYSES OF AURORAL IMAGES
AT SYOWA AND ASUKA STATIONS BY ARSAD
K. Rokuyama!, T. Hirasawa?
'University of Electro-Communications 2National Institute of Polar Research

A nev equipment "ARSAD™ was developed for archives, retrievals and the data analyses of
auroral image data obtained by using All Sky Cameras and [ligh Sensitivity Auroral TV's.
By ARSAD, all sky image data obtained in 1987 at Syowa and Asuka stations are used to study
the large and small-scale motions of auroral westward traveling surges. The combined
auroral features between all sky images at Syowa and at Asuka have the wide range of about
1400ka in the geomagnetic longitude and about 1000km in latitude.
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DERIVATION OF TOTAL OZONE AMOUNTS OVER JAPAN BY NOAA/TOVS DATA(2)
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S. TAKAHASHI, H. KARAMURA®, S. OKANO AND H. FUKUNISHI
UPPER ATMOSPHERE AND SPACE RESEACH LABORATORY

RESEARCH CENTER FOR ATMOSPHERIC AND OCEANIC VARIATIONS
FACULTY OF SCIENCE. TOHOKU UNIVERSITY

In order to correct the meridional distibution of total ozone derived from NOAA/TOVS
data by multiple lincar rcgression method, second order terms were included Into multiple
regresslion equation. Further. the brightness teaperatures of HIRS/2 channel 9 for slant
looking were converted to that for nadir looking by taking an optical depth Into account.

llorizontal distributions of total ozone retrieved by this inproved method give better

agreement with TOMS data than previous results.
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Fig.. Relation of total ozone amounts derived from TOVS data
to those observed at ground stations. Total ozone anounts
derived from TOVS data were retrieved by (a)nultiple linear
regression nethod and (b)aultiple regression method including
second order terns. Total ozone data observed at ground were
obtained at Sapporo, Tateno and Kagoshina during Jan.-Feb.,
1989. Recgression coefficients were determined using these
data and corresponding TOVS data.
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Ozone Yarfatons around Tropopause Altitudes Observed with the Laser leterodyne Spectrometer

Taguchf, M.. S. Okano, H. Fukunishi
Upper Atmosphere and Space Bgsearch Laboratory., Tohoku University

It Is often seen In the ozone vertical profiles observed with the laser heterodyne spectrometer that ozone
nixIng ratio Increases around tropopause altitudes. This Increase results from an inflow of ozone rich air froa
the stratosphere through a folded tropopause. which can be clearly shown in the meridional cross section of
potential vorticity. We calculated correlation between ozone nixing ratio and potential vorticity in the altlitude
range fron 10 to 25 kn, obtaining a correlation coefficlent of 0.944 and a ratio of ozone mixing ratio lo

potential vorticity of 0.90 ppnv/10-Sn2Kkg~'s~".
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MEASUREMENTS OF THE OZONE BY A MULTIPLE-WAVELENGTHN OZONE LASER RADAR
(2)0ON THE SEASONAL VARIATION IN OZONE CONCENTRATION [H THE UPPER STRATOSPOERE
S.layashida-Aoano, H.Nakanc. 1.Matui, N.Sugimoto and Y.Sasano

Mcasurcaocnts of the slratosphercic ozonc concentration have been done since
August 1988 by a lascr radar at NIES. The timec scrics of the upper stratospheric
ozone concentration for 2 yecars will be prescnted. An apparent scasonal
varialion vilh submcr maxisum was obscrved at around 30 ks altitude.
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Laser Radar Observation at Fukuoka University
Aerosols in the Troposphere and Stratosphere

Naoyuki Kobayashi and Motowo Fujiwara
Departoent of Applied Physics, Fukuoka University

A general purpose YAG-Dye laser radar facility is under development at Fukuoka
University for the observations of various ataospheric constituents which have
been considered to play inportant roles in changing the global atmospheric
environment. The results of preliminary observations of tropospheric and
stratospheric aerosols with laser wavelengths 532 and 355 nan, especially the
height of boundary layer and Kosa, will be presented.
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# A 50 cu recelving telescope will be added by year's end.
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Effects of PSC on Strotospheric Photochemistry in Antarctic Winter

Solar-Terrestrial Environment Laboratory, Nagoya University

Stratospheric photochemistry inantarclic winter has been studied taking scattering effect of PSC
into consideration. Decrease in solar radiation in relatively short wavelength is noticeable under
the condition of anLarctic winter thal solar zenith angle is very low, but not so in relatively long
wvavelength, and change in solar zenith angle extremely disturbes photodissociation processes. For
cxample, the ratio of the photodissociation at x=90"and at 2=60" for Chapippius band of ozone is
59.2%.

Vithin the layer of PSC, 8% incrcasc of flux is found at wavelength=755nm comparing the value for
PSC free condition for x=80", and photodissociation rale of ozone (Chappius band), C10N0O2, and 10C]
show a 28 increase. llowever, a 2% decrease in the rate is found for 02.

Summarizing the results of Lhe calculation, effect of PSC on the photodissociation process is
considerable even in anlarctic winter.

Table The ratio of the pholodissociation rate belveen 80=90°

YREEMATEROLENSIBIU. LIUKPSC OMREIY AN 034 hv—0240 5.42410-4 59.2
hBEIBBEUSIIRBIL TV S,

S5 TS OURTIE. BZD S FOEMBEOIRETE X2 4 hv— K0 +0 2.21410:2 .5
VEIOHSHEOO T ER, —7F. HEOZXORINIEDTRS HOCI ¢ hvw~ CI + OH 6.09810-4 21.1
nRbOUDMRVER. RHORZENERUEIETEEINS
ZEMS. TORBONRALERISIE DV T, BoM@mdSsh CI0K02 + hv — C10 4 802 1.33410-4 2.8

thv= 024 33410~ .

MR TVS & ST, EDTIEVEEDRDIT. HED 03 + hv— 02 + 0C10) 3.33410-4 a1
2T BEDOPSC M EN S, 5 F TPSC WhRT 2T T HN03 + hv-—+ ¥02 + OR 4.25410-6 .27
. PSC DSt LiBEDRI%. PSC DEMRISOUHED EFh BN 024 hv— 20 3.98410-11 0.00024
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Nitrate Particles in the Arctic Winter Stratosphere
¢ Vertical Change in Mixing Situation and Sedimenl of Particles
Y. Ivasaka®, M. llayashi*, Y. Kondoh*, M. Yamatos*, S. Koga**, P. Aimedicu¥, ¥. A. Matthews##
* Solar Terrestrial Environment Lab./Nagoya Univ., #sWater Rescarch Inst./Nagoya Univ.
# Service d’Acronomie, CNRS .  ## DSIR/PEL Lauder

Since observaLion of large depletion in spring Antarctic ozone (Ozone llole), several theories
have focused on chemical mechanisuas requiring heterogeneous chemistry including polar stra tospheric
clouds particles (PSCs) to set up the proper atmospheric conditions for catalitic ozone destruction
of Cl0x in the austral ss;ring. Hovever only few measurements have been made on chemical status and
mixing situation of PSCs particles.

Strong evidence for nitrate particle, possibly NAT, and their sediment are provided from
electron microscopic measurements on individual stratospheric particles collected in Arclic winter
vith a balloon at Kiruna, Sweden in 1990.

The presentaly accepted view of the helerogencous chemistry relating ozonc hole formation is
that nitrate acid is renoved from the vapor phase of the cold stratosphere through condensation on
the background sulfate particles (NAT particle formation). As the air mass cools further, water is
Co-condenses (ice particle formation) and the particles glow large cnough to sctlle out of the
stratosphere. The IIC1 and CINO; that are the usual nonreactive resorvor species are transformed
by reactions in or on acrosols and cloud particles Lo a form of active chlorine, Cl0, which reacts
catalytically to destroy ozone.

Most. of Previous measurements of PSCs were due to remote sensing such as satellite and lidar,
in sity Geasurenent with balloon borne particle counter, and bulk sampling with air borne
filter. Fpog these peasurements chemical composition and/or molecular state of individual particle
cannot be confipped and mixing situation of different kind of particles understood. This prompted
the present study. Stratospheric particles were collected on the electron microscope screen which
surface was coated with thin film of carbon or nitron in January 18 and 31, 18990 at Kiruna, Sweden
vith a balleon-borne impactor. Height interval of particle sampling was aboul 0.7 km in the range
from the upper troposphere to the mid stratosphere. Thirty one times collection was made during
a balloon flight.

The externally mixing situation of NAT particles in sulfate particles was observed. Summarizing
temperature distribution and mixing situation of PSC and background sulfate particles,it is

reasonable to consider ‘that the NAT particle vas the one descending from the aclive NAT particle
forming region.

C el N,
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Denitrification and Chemical Loss of Ozone in the Arctic
Stratosphere in 1990

Y. Kondo, Y. Iwasaka, M. Koike, M. Hayashi (Solar Terrestrial
Environment Lab., Nagoya Univ.), P. Aimedieu (CNRS, France), P.
Newman (NASA Goddard), and W.A. Matthews (DSIR, New Zealand)

It has been observed that reactive nitrogen is removed {from
the stratosphere in winter in the Antarctic and Arctic. The
removal of reactive nitrogen (denitrification) is a crucial step
for the significant chemical loss of ozone in the polar
stratosphere since reactive nitrogen temporarily sequesters
reactive chlorine which destroys ozone. It 1is believed that
denitrification occurs if reactive nitrogen 1is trapped into
particles as nitric acid, followed by gravitational sedimentation
of these particles. Nitric acid gas can be absorbed into ice
particles or it can condense as nitric acid trihydrate (NAT)
particles, which can be formed at temperatures higher than those
ice particles by about 5°C. In the Arctic, the temperature of the
winter stratosphere is higher than in the Antarctica. Therefore
in the winter Arctic stratosphere, most of polar strtatospheric
clouds consist of NAT particles. Generally the diameters of NAT
particles are smaller than those of ice particles. Since NAT
particles have smaller sedimantation velocities, they are less
efficient for denitrification. It is expected that
denitrification 1is accelerated if the temperature of the Arctic
stratosphere 1is cold enough for the growth of ice particles. We
observed an intensive denitrification occured inside the Arctic
vortex already by mid January in 1990. It is possible that
denitrification at early phase of winter 1is caused by cold
temperature, prevailed in the Arctic vortex in 1990.
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M. Koike , M. Hayashi, Y. Kondo, Y. Twasake .
( Solar ~Tewvestwial Lab., Nagoya Univ. )

ratios inside the polar vortex are system
Negative trend of the ozone (1%/day) at 52

destroyed in this period. This is suppo:
because atmospheric temperature data
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ROCKET OBSERVATION OF THE OH (9.6)
BAND AND O, 1.27um NIGHTGLOW (1)

I.Naito, IL.Yamamoto .

H.Sekiguchi,

T.Makino, Y.llisada. and I.Matuda

Department of Physics,

Rocket borne measurements of the OH (9,6)

Rikkyo University

band and O2(a'dg) 1.27um nightglow

have been made on Jan. 28, 1990 (31°N). The derived zenith intensity for the O3
1.27um is ~ 200 kR, and for the OH (9.6) 1.38um is ~ 110kR. From the altitude
profile of O2 ('Ag) emission, two sources of Oz ('Ag) emission must exist

at least.
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Observations of Auroral Doppler Image at Syowa Station: Preliminary Results

S. Okano, H. Nakajima, T. Ono®, K. Shiokawa®®, and H. Fukunishi
Upper Atoosphere and Space Research Laboratory, Tohoku University
° National Institute of Polar Research
*® Research Institute of Solar Terrestrial Environment, Nagoya University

Observations of thermospheric tenperatures and winds have been made at Syowa station. Antarctica with a Fabry-
Perot Doppler Inaging Systen for 64 nights. Prelininary results for temperature measurements showed that
tenperatures retrieved fron 0163004 profiles increased in an aurora when its activity enhanced with a rapid
response. In order to retrieve wind data, correction for non-linearity betveen input and output images of the
photon inaging head, which is used in the system for light amplification, is nceded. Wind data are now being
processed using this correction.

B2 QENBNTONS | APELBELEIIc BT 7 IKRT LI >TWB, BB IS 6 H28-29 7 (UT) DBz

7T —RO— Ky S5 g Ay as N Hoht 0163004 BT 0155774 D F & 75 —4iim SR
BEE - ROZMAHOMRMERS TV 5, ABOLRE & SNAEBEOHUILILETRY. RI3didA, B, citR2z2o
SIERERRRMT LAKRETE A WO T~ 5 NBHT & 7y EofiffA, B, Ciexitid 3,6 /] 28 H. 29 ©
o FEML Y — 5 015 MBI BV CED ST OMMBRMTOKA v F v 7 R FTNFAN, 4,3,3,2.1,1.0,
2. SERBIRNLY 7 5 5 2 2 TE ST S & ARIER | BEO 1LA.3.1,1.1.2.2 CHENIMB TS - 7251, C OB
PEAEOVTANY 3, RIR (BRIEQ) APV ELIA —0 5 T—2hEHn,
Igﬁlﬁl@m\ FHOE 16 oo, 2%—2 27 12 OV 00h40n UT tHA» S 01h00a UT B TH KD 7 — 7 B S
" $¥k&6+}—ﬂ!§ﬁ{t777'}—~eu—19uwgm CIDEBFIC KIS TR » TEFo CDERBITHHIGLT 0
By SO 150" OREhooMEA—o s WRICEZTF 163008 A 5Rb SN F FFFISORIE & < DO LR AS 5
7Yy, brA4i-gry~, Fe2RERBL, 3,
MBS ORISR NRERAC CDRF CHRIERT 5 > 2 7 BOF— 2 IcoWTR, 74 b ¥ 44— P2 ra, FOA
Liistung, HELEWIROMECIBBUENSZ SNl n, WA TR
y 90 % 6 A 28-29 B (UT) OB St 0163008 7 EHMETY 5 FAXr—1ZBLAATHHIES - s 20T
VI IOBERL (a)ic. 01551TA 7Y » S OEER (b SHCNEMOTRITEILD 5 TETH 2,

YeRt. BHoHRIL 7 Yy RO RINCHRERIL 2

JUNE 29, 1880
JUNE 28 - 29, 1980

YOWA STATION
SYOWA STATION sve

557.7nm $57.7nm

830.0nm

zmﬁmoa-zsmso; QT 00h39m485-00h44m22s UT 00h17m483~00h22m2 15 UT 01h11m0 13~01h15m34s UT

Fig.1 (a) 0163004 fringes and (b) 015577A fringes observed with a Fabry-Perot Doppler Imaging Systenm.

20001

" JUNE 20 - 20, 1960
SYOWA STATION
N 1500 —A
A —8
¥ —c
[ g 1000 63004 E
—w é P V
R R
a S
800 X
1
[} P '
8677A »} \-f-
[ o
2 22 23 [ [ 2

8 uT

Fig.2 Directions of observation shown in Fig.1. Fig.d Tine variation of the retrieved thermospheric temperature.




19p-11-3 ARRRE 3B - 88 B % o B8

BEE, & 40 AL, K.SHWTY
Fx I NPL, =a~F') —

NITRIC OXIDE VARIABILITY IN THE LOWER THERMOSPHERE AT LOW LATITUDES

N. Iwagami, K. Kita, T. Ogawa, K. S. Zalpuri

GRL U. Tokyo NPL New Delhi

Seven NO density profiles measured at Uchinoura (31°N) and Thumba (9°N) under various phases of
solar activity show a clear sclar cycle variation. The peak density appearing at 100-110 km varies
by a factor of 8. The rocket data by Thomas, McCoy and Siskind and the SME data show a similar
solar cycle variation; however, at heights around the density peak these rocket measurements and
SME show smallar NO densities than those of our data by a factor of 2-3, and the heights of the

density peak of the SME data are higher than those of our data by 5 km. A new profile measured at
Thumba in 1989, and a correlation with solar X rays will also be discussed.
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DEVELOPMENT OF A EUY SPECTROMETER EQUIPPED WITH
ABSORPTION CELLS FOR D/H RATIO MEASUREMENT (i)

T.Kawahara, S.0Okano, H.Fukunishi
Upper Atnosphere and Space Research Laboratory., Tohoku University

He are developing an extrenme ultraviolet (EUY) spectroneter equipped with a set of absorption
cells for D/Nl ratio neasurements. The absorption cells are used to separate HLya line and Dlya
line vhose separation is only 0.033 nn.

Absorpton data for coabinations of H2 gas, D2 gas and llz lamp, D2 lamp were obtained.
Absorptions were observed in all coobinations. Small absorptions were observed in the combination of
Ha gas with D> lanp and of D2 gas with ll2 lanp. These small unexpected absorptions are plobably
caused by residual Hl2 gas In the D2 lamp or D2 gas.
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Hierarchical Dynamical Structure of Baiu Frontal
Precipitation Systems Based on MU Radar observations

Genya Kotani'), Manabu D.Yamanaka!), Shoichiro Fukao!),Toru Sato?,
Mamoru Yamamoto!), Toshitaka Tsudal), Susumu Kato!), Hiroshi Uyeda®, and Akimasa Sumni?
(")Radio Atmospheric Science Center, Kyoto University, 2 Dept. of Elcctr. Eng., Kyoto University,
Nnstitute of Geophysics, Hokkaido University, 9Geophysical Institute, Tokyo University)

‘We can observe three-dimensional wind fluctuations associated with meso-, medium- and cumulus-scale
{hovizontal scale : 10! ~ 10%kin) structures moving eastward along the Baiu front, by using the MU radar.
Inn 1989, a typical mesoscale updraft event was observed near a medium-scale cyclone center, and it includedl
some particularly strong upward velocity peaks of cumulus-scale which were coincident with strong rainfalls,
Another isolated upward velocity peak of cumulus-scale was observed below the frontal swrface after the
cyclone center passage. In 1990, we observed convective and stratiform precipitation systems. On the hasis
of these observational features, we shall present a tentative model of the hierarchical structure of vortical
velocity fluctuations associated with Baiu-frontal precipitations.

B E OB RIS ITFE (KF X & — A~ 10km) . F~FREIEEE (KER 7 — 21107 ~ 10%km)
AL LS X 2 6N 3, &2 TRIEAKMU L—&— (RSB 2Av-T, 198946 5 26~30 B,
THB4~TB, P XUF19904E 7 B 2~16 BICFT o 2 HEBRIOBRY I LHTEET S,

1989 % 6 A 28 BICIHER{hR 2 EHARICHE » THHRBEEREOPOLIED L, MABOEGEER
BICh7 ) 1m/s #8838V LA R4S PHRERKEERAIL - GIDRER) . BEL {FBAT 2 b, P3RS
BOBOERFERIIBR LTS TR, HESBEOFIIBEVL EAROEY — 2 *RBEFEL, cotL
AROE—7 12 FIEFFEOC -2 £ X{—F Lk, &bz, EXREPROLEBEICIIHE HHRMEFTEE To
FOEOIRIT L ARMESEDO LEF X b, ZOE—27 bih FBEHFEOEY—27 b —F Lk, 24, TH4~0
BICIR 2 BOoPRIBEEREAXESF2EAL. SNbIC{ES 3RTARDBIMLIZELLEBML L.

—7, 1990 1T 11 2 58RIC H A 2B ERI2 b, 1989 FE0BAITHON L L 5 hxdmBOREEE (D1
Z)RMERL 03 h 63, BRIERF (B14) 2 bBRAILE, HIC7 10 BICik, 280MGEBRICHET 3
BOLAMK L TRFOESE» 2BIChl>THRAMEA, LAFKOEY—7 RRAREOE—2 LIZIT—K L,
NHLDEOBANCIE, ELREHEFy IS —v—F—bBML %,

LlLEDEER > 6 | MRS LICH 1 2HBHE. PEE FEREOHK v 2 7 LAOPRBEEICBT 3, 3%
ThEETFALERRET S,
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MU radar ohservation of vertical wind osciliations

and convection cells in the lover Llroposphere
Y.Mackawa',S.Fukao?.T.Yokota® .. Kotani? ,M.0.Yamanaka? . T.Tsuda” M. Yamamo lo” . T.Nahamura® aml
S.Kato? 1:usaka Electro-Commun.Univ. 2:RASC.Kyoto Univ. 3:Matsushita Flectric Ind.Co.

Mu radar c¢an coniinuously observe three vectorial componenls of wind velocities in
fine time and heighl resolutions, and detect synoptic- or meso-scale almospheric disturh-
ances which have not heen easily revealed by conventional technigues. Ve odisonss verlbical
wind molions associaled with passage of cold vortex in the lower troposphere.  Large verl-
ical oscillations wilh periods of 30-60 min which are closely retated to convective cell-
like structure below the fronl are found in June 1985 GRATMAP observalion dala.
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B THBEAMBCRATMAPIMT — % » o, i 8 My Op 9D # F  R x F
TIAREOL L RKBEXNUUS MR ENTCOLD T, KETCU. &% 2 kmEk T F B ME
MERDTHBEEBBULROWIAROEIEL DV CE WX UM £i] » e 1FEN
MR TOBEAEDCEH U, COLSBRMESWOIRH E P FoF M E L L RE
BiEge-vwrtrdema 3.
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High time resolution monitoring of tropospheric temperature with RASS

T. Adachi!, T. Tsuda', Y. Masuda?, T. Nakamura?!, M. yamamotol!, S. Kato!, S. Fukao!
1: Radio Atmospleric Science Center, Kyoto Univ. 2: Communication Research Laboratory

In the last scveral years we have been working on temperaturc monitoring in the troposphere with RASS,
which consists of a high-power acoustic transmitter and the MU radar. We have already reported that RASS
echoes usually include both Doppler and transmitted acoutic frequency components. To study what causes these
components, we developped a numerical model of the time series of RASS echo in two typical cases as shown in
Fig.1: (a) all the acoustic waves are contained in the radar sampling volume, and (b) the radar sampling volume
is filled with acoustic waves. As a result we found that the time series has only a Dopplar frequency component
in case (a), but has only an acoustic frequency component in case (b). By using optimum parameters, we have
observed the temperature profiles at the altitude range of 1.5-7.5 km with time and height resolutions of 90 scc
and 300 m on August 6-8, 1990.

RASSEBIBIE TS5BS, WEAT I -2 W 3720101k, L—F—DT vFFE—L L BEREIBETTIC L. 8
AREICE Y 3 FRERML—F —HERO1/2 b ), HBOTRES b ORMNEK (BUF RASS 22— L FFER) #
BB hEDSH 575 v YEiErLETI S, .

A REEIC RASS = a — OBl F L ¥ HAOTHARTO, 79 v 7&BEEHEELTOURVEECFy 75—
ERRBOHEMBHIHOMA» b FHEAHBA~ TN D I LIk hELIRER, FHAALZNL—F - RIIHL
TROHBSICHFETD 5 & L ¥ RE L/ [ 86 [@ SGEPSS FiL] #. RASS = o — L FRRAEBKI s A3 FEE
RTPETH >, TDALHEEIL RASS = 2 —OBRFIE KD (a), (b) OBSICOVTRITMISKDH 2 E ¢ RS
o (2) BHEALZANELFEAAVILEN L — X —D¥ v TAFRICE TR ERECERT 28BS, (b) TR+ R
PR FEANAP =S — DY v ARSIk L L AREBCERT 58S, Figl KFRAAX ML £ b
Kv—F—0% v 7ArRRERY) > CERT 3 8FE2 7T,

HHAOKESF. RASS = 3 —DBFRFIL (a),(b) DBESICKA RIS = L HHEAL &,

sin{w,7.n/2}
WeTen/2

BL E,: REEBOEE, By HBIEDORE, Ry: FEEIC 2 3 REORKNFE, 7. FHECANT 5 WH 1
2R, we: BREWEOAREHY, v, ZBESO/BMER, = FRAERROT 5 » 7&E»bOTH, t: REHKTD

5, 9l t, ICBAL TER T, will ¢ K, v T, we: SHOBBMEHEL LT (2) 0HBE %%we, (b) DBE we —wa

TEIh, B W3 BERREE (W, - w,) I (a) DB SICRERICHET 3 ¥y 77— AEREBICE L L, (b)
DEHSICRFHEBERE 2>TV 5, FHED S bRWFEOHEUA L 2 2B OMBLET 5 b, HELEKR (a) 08
BRRFEAAZLZETH VR EFABBIT 30IcH L, (b) OBBILRL—F—0¥% v TAHREOBRT
HREAERMMICEAZEIN TV I tabA 3, CoAFHEOSTEESHEICERLEUARETHILELONS,

BLEX DFE - WA AR RASS = o — 5 OMEAIHL > E X D, BT A—Z HREBE NIz, 1990 F
8A6B~8 BOBRTIIRE T A —2 % HoT, BE 1.5km~7.5km QBE 7 v 7 7 4 2~ HEHIAFHE 00 B, &
ERRREE300m CHONTH IR TR ETOER L THATITFETH S,

(a) ! () | f

ey

E,. = EoRo% - cos{wtr + ¢}

I

)

radar sampling volume

Fig.1 Propagating acoustic waves across the radar sampling volume
(a) In case of short acoustic pulse (L) In case of long acoustic pulse
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On the Role of Multiple Turbulence Layer Structures
in the Lower-Middle-Upper Atmosphere Coupling Processes

Manabu D. YAMANAKA
Redio Atmospheric Science Center, Kyoto University

Multiple turbulence layer structures are frequently observed in the middle atmosphere by MST radar
and other techniques. It is undoubted that such a structure is induced by breaking (saturated) internal
gravity waves, but it is controversial why the interval and thickness (or saturated vertical wavelength) have
characteristic (or quasi-monochromatic) values increasing with altitude. In particular those structures are
most frequently observed near the bottom and top of the middle atmosphere. The bottom structures can be
interpreted as “multiple tropopause”, which connect smoothly the middle atmosphere (region of radiative-
photochemical equilibrium) with the troposphere (region of radiative-convective ec!ulibriurn) and maintain
a poleward circulation compensating an imbalance in the troposphere. A similar situation, say “radiative-
gravity wave equilibrium”, may be essentially applied also for the top structures; multiple mesopause or
homopause connect the middle atmosphere with the thermosphere (region of radiative-diffusive equilibrium)
and maintain a winter-poleward circulation compensating an imbalance in the middle atmosphere. On the
basis of these interpretations, the characteristic parameters of turbulence layers and gravity waves may be
quantitatively obtained. A limitation of conventional eddy diffusivity parameterizations is discussed.

MSTL—¥— %5 : DERS 6, PAAZFICIXSERBEE b DAL A HIKIC
WBLTvz -y mmﬁzgﬁtgﬁﬁ@] V%*f'—oﬁ%liﬁﬁk@. BBl ORI DOMETHE) . ok
S RSBMEMBMOER FANBENE O (BaF) ik > BT (51 -‘/T-T) FREFICEZ w5
ERBPRDEC HoBbhcns. L LARBOESH3HERE (FADBREL T 3 EONEER)
DRI > CHIREMhAT XIcHPLTEY (FIcoLTEAR THY Hf), LrdymEsEicH
EXHRBAHFEH b3 Lo S = b oEf I (Yamanaka, 1990; Murayama et al., 1990) , ZX&( bh o
TORG, SO > — S 5 M EEORDERTIEEELCHATE B TS5 20, AR
ﬁﬁ&omm&g# Yok hBhoREIhTLEIIEL ScrichETs. RREAKKBER AR HEH
ﬂﬁf)ﬁm—raﬁmmﬂg;kg (EBEEhTwadI e, COBRIKCEYS EAR RO —RHYRIBOFH
BENERBARM I 3 3 = t (Yamanaka, 1991a) &2 I, LR YHEEOMAIRPEARIECE
DRRMCREAMEA L B 5 THB 5. N

COMELRFR LT RhoE—BR L LT, SEEAEDD LI ENEAFICF AR TR & &
Ul%mbh'(ﬁ%ﬁ%l:ﬁ,bn% creicBEL, F FERRGFED & Y BEATHEAR (L3N ME~THK
EE) icowr 1985 SELI3kD MU L — & — R & g*@ﬂhoﬁﬁﬁ%ﬁiﬂi} ORI YBENCHITLAE. £
DR, EMEREE A S fEn L REASE Ky, SEEL PRI (ERICX D HICEBEm L L
TOLEBENTHE bDEEY) LEETE 5 < L Atbholk (Yamanaka, 1991b) . XEARM X, S MAL
m?‘b%‘-ﬂiﬁﬂﬂﬂﬁﬁjﬁﬁomiﬁg pozkickbh, BLTD2 SOBEBERI-ELTOVUELEEIOND. T—
IS, MBI L BB S ~ 2 L ¢ oWEoRIE (k) VERICL Y, BSRILEFROXET 2 p
AR BHHHEEOXES 5 WABE LB o MBS TV 3. BT, EEE FFIBEREEMHLT,
MBI 21 3 B RER GEREBAEME) LTVLINTHS.

BAFES b OBBUAS T AV, FEARTEICRY 3 ERoBE (MM ENEFE)) MY
CERRRIL, L (LRTME~TERE) cpoTbIABATES ETFREAS. Thby, FHE
FED5OEGR (EL) BRE,EADEEC L) SRIELT, PAARL T LGSR S (BaHk
BFEOLET 5 05) @A BT 5 L L bic, PEAROMEILME L HERFT 5 2 M@E ¥ Ojth & HEF
LT3 BB eaTe s, @imel, cok 3 23HAMAS 5V RSAARMOKE > BT NS

2DDEMD LAROMWBGBEMREL W3 IEFTHBC b, FLUBKIKICHET 2BTFOMIRCBNSGED
BRICOVTHYERT5FETHS.
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Analysis of Gravity Waves in the Middle Atmosphere by DYANA Observation

T. Tsuda!, Y. Murayama’, K. Oyama?, T. Nakamura!, M. D. Yamanaka!, M. Yamamoto?,
S. Fukao!, S. Kato!, D. Offerman3,
1. RASC, Kyoto Univ. 2. ISAS 3. Univ. of Wuppertal, F.R.G.

During DYANA observation period, profiles of horizontal wind velocity and temperature
were collected on 17 January ~ 26 February 1990 by means of five Super Loki datasondes and
three Viper falling spheres launched from KSC, Kagoshima, Japan. Using this dataset as well
as the simultancous MU radar observations, vertical wavenumber spectra of wind velocity were
obtained in five height regions, which suggests that gravity waves were saturated in the lower
stratosphere and mesosphere, but they were not fully saturated in the upper stratosphere.

DYANA @iz, 2FHEEIciThbhddfFGk
R X > THREH, WHEK. ElFihvoRS:
BALMITEHI L BEME LTWVWS, DYANA Bl
O—B L LTF—# Y 7 (Super Loki) #* 1990 4E
1A17,20,29,31 B,2 A5 Bic, &TE (Viper)
2 A 17, 24, 26 BICFEHUIEREFHZEMNRA
Bi (KSC) b u¥ v FICXoTIT 5 EW bR, B
#AEr YRS NL, SERAEF—2 % H
LT, BEHAK D ONEEIIBEOIFNIC DV TR
¥TFhrok.

Eit, 4Elo vy v FERL & o ICREO MU
V=X —-BANC L 2KTFREF— 2 2 FHvTtiBbh
EFHOREBEBZ <27 +ATHB, (A). (B) &
MU L—#¥—ic &k 33 %#PE 16-23km ., 65-85km
DAy ba, (B). (C). (D) ixuwy vy FERRAIC
& 3 20-30km . 30-40km . 40-50km D =z <X 7 }
ATHE, IBREMBNIEOZ7 rrxeFa
[Smith et al., 1987] 27RF . (A) DX X2 baid,
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5x~4m ) CEFAICEL , EAHEIMEFL T
B L RT3, (B)-(D)ICD>WTIE, L&A
FEO m. (<2 x1071m™Y) CRENE ML ~
AcELTORLI DA S, £ (E) CliEF
AR L —B LT, PHBCREAREI
BHLTVArEIOLNS,

LA L pRIBRIc o LTI ERMICIIE o
JUB [Murayama et al., submitted, 1990] T % E)##
REHNBEOEGFOHEA X Wi-d, FTREFGE~I
Murayama et al.[1990] TIXADEE - A & — 7
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Figure: Mean vertical wavenumber spectra of hor-
izontal wind velocities observed on 17, 20, 29 and 31
January and 5, 17, 24 and 26 February 1990 with the
datasondes, falling spheres and the MU radar. Height
regions are (A)16-23km, (B)20-30km, (C)30-40km,
(D)40-50km and (E)65-85km. Thick solid and dashed
lines indicate zonal and meridional components, while
thin solid line shows the model spectrum.
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Frequency Spectrum of Saturated Gravity Waves
Observed with the MU Radar

Yasuhiro Murayama, Toshitaka Tsuda, Takehiko Nomura, Takuji Nakamura,
Susumu Kato, Shoichiro Fukao

(Radio Atmospheric Science Center, Kyoto University)

From observations of the troposperic and lower stratospheric vertical wind velocity on 5-8
August 1988 with the MU radar, frequecny spectra were calculated for total components(solid
lines) and hi-pass filtered with a cutoff vertical scale of 2 kin(dashed). Comparing the two
spectra, we have found the enhancement of energy density of saturated gravity waves near
the inertial frequency in the lower stratosphere. We will also present winter results, under a
condition when the jetstream is strong over Japan, one of excitation sources of gravity waves.

*Ekgkiﬁﬁ@ﬂaﬁv;y FTClitED LT
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Figure: Frequency spectra of vertical wind velocity observed on 3-8 August 1988 with the
MU radar in the troposphere (a) and lower stratosphere (b). Solid and dashed lines indicate
the spectra for total components and hi-pass filtered with a cutoff at a vertical scale 2km,

respectively.
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COMPARISON OBSERVATIONS OF QUASI-2 DAY WAVE NEAR THE
MESOPAUSE BETWEEN THE NORTHERN AND SOUTHERN HEMISPHERES

Takuji Nakamura, Toshitaka Tsuda, Susumu Kato
(Radio Atmospheric Science Center, Kyoto University)

R. A. Vincent
(Department of Physics, University of Adelaide)

Many radar observations have shown the evidence of quasi-2 day waves in the summer mesopause region, which
is considered to be the normal mode of a mixed Rossby-gravity wave with a longitudinal wavenumber 3. In this
study we compare the behavior of 2 day waves between the observations with the Kyoto Meteor Radar (35°N) in
1983-86 and the Adelaide MF radar (35°S) in 1983-86. The amplitudes in both hemispheres were enhanced in the
same periods, inducating that these waves are a global phenomena. The phase difference shows both symmetric
and anti-symmetric structures. This fact as well as the amplitude difference suggest co-existence of various normal
modes.

B LS TRBE I, BNt 08 2 BANMOREEHIHEL—-F—, FEHAV—F-%ILX
bR TETLS, £k, SLERCOBRSORBEREAI> S, S bOEBHIRFARY 3 ORGFORE
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METEOR WIND OBSERVATIONS BY THE MU RADAR (2)

Masaki Tsutsumi, Takuji Nakamura, Toshitaka Tsuda, Mamoru Yunamoto
Susumu Kato, Shoichiro Fukao
(Radio Atmospheric Science Center, Kyoto University)

The meteor wind observations by means of the MU radar have been conducted since 1986. A new radiation
pattern of the transmitting antenna was recently employed in order to increase number of meteor cchoes. As n
result, a height-time resolution is improved from 2hoursx4km to 30minutesx2km, which cnables us to obscrve
gravity waves with period as short as several hours in addition to atinospheric tides and planctary waves.

BLETRES % FIF L A4k 80 ~ 110km OASERD L — £ —BIHIL . 1050 EG{H & BIBOAME L — #—Tfib
NTEL, HBRERBL—#— b 10785~ 1986 EICb A VEME T, ARMWEEPOIC, 7545 Y — i,
INBEEORTABAF — 2 +BHLTE &, HBxa—OWBRBICIR D 55 5 4 HI1C | LTI OIS R 5 AF
RERDEY R Ruge, EE—ARFL T —HSEE N3 HHN MST L— & — I & 5 PRIBRNMIC L~ TEAT
w3,

SHETOMU L— g — ik 3HBx = —ERTIk, {F= 2 —WOBF » & FLE E ORI 5 HR6E 12 FERA
FHRV - X~ BBE 260 - dkm BTH o A, TOK, BETH., BIBT v 5 F 2 — > 2 ¥ OXHE (W
RR) 2L > TRz = —HATREBOYIHI L, BERIAGIE 53 BEAEAAEICBOAF (BT O0km i TRA 30 5 - 2km
&) & vk, SEomEC X b BREEHORBENER L EBOERNOKDRR b, 7542 Y —HOX Sk
REMOEMBS & vy@Br 2 —WAICE ) —ECHBRTE 5 = b AURE Wi, S ENEOATEMEICDLTIE,
RBRPHBL— £ —iclon, L bEMRENANTE S b0 T NG, 4B, MUL—#—I1CXk 5 199045 A
SE~238, 8A88~12 80 2 MOREARMIC X 5, WAMOENEA» L REND 7 7 4 2 ¥ — i & TOMUT
ERORHET 5,

Bit, 199048 5 8 B~ 12 BOBBM X RO AFBROTEFIEFF» &, B 2 BRI~ 6 IR D LYK 5 &
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Figure : Band pass filtered wind velocity versus time at different heights observed by the MU radir on 8 - 12
August 1990.




19p-11-13 HAPPING THE GALACTIC BACKGROUND RADIATION WITH THE MU RADAR

k. MAEDA S. MAEDA T. SATO
(llyogo Cali. of Medicine) (Kyoto Coll. of Art) (Univ. of Kyoto)

Ve malde a preliminary inlensity map of the galactic background radiation, based on the 46.5 MHz
observations with the Shigaraki MU radar. The MU radar is a circular array having a neminal half
pover beam width of 3.67 in the zenith direction. The observations were made from Feb. 22 through
Feb. 24, 1988, jusl before the rapil increase of ihe current solar acltivity. Since the MU radar
is a phased array. the Dbeam direction of which can he changed quickly. the two-day observations
vere enough Lo cover lhe whole region of the shy observable with the MU radar (declination
range: 5% to G65°).

Ve present how  we maike the observations. how we checked the gain changes of the receiving
syslem, aml the preliminary map of the galactic bachground radiation.

GALACTIC BACKGROUND RADIATION
65 IS N T N N U s e N N O v

45

25
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#WE W . R.E.Horita® ,D.McEwen® , A.Brekke ? , A.Egeland ® . 174t ©
DIARL, 2)%ASTE. 3)HiIIAT4)UBC, 5)UVic, 6)USask, 7)UTronso. 8)UOslo, 9)HTILAHE
Gloabl Multi-Point Observation: Ground-AKEBONO Campaign
Magnetic Field Measurements I
K.Hayashi ® ,S.Kokubun ? ,T.Yamamoto * ,K.Yumoto ® ,M.Nishitani ® ,Y.Tanaka 2,
T.Watanabe® R E.Horita ® .D.McEwen ® ,A Brekke ® ,A.Egeland ” ,H.Fukunishi ®
1)U.Tokyo,2)Nagoya U.,2)Tkushoku U.,3)U.B.C..4)U.Vic.,5,)U.Sask.,6)U.Tromso,7) U.Olso,8)U.Tohoku

Global Auroral Dynamics Campaign, 1989-90 winter, was held as global multi-
station nework campaign to observe magnetospheric dynamics with auroral TV cameras
at 11 sites, flugate magnetoeters at 12 sites and induction magnetometers at 25
sites and was planed in consideration of conjunction study with AKEBONO satellite
mesurements. The apogee of the satellite was located in nortern high latitude
during the period.

Eight of key stations where both TV camera and magnetometers were operated were
spaced with longitudinal spans of well dense in North America compared with the
orbital period of AKEBONO, 3.5 hours. Three other key stations were set up in
Greenland, Spizbergen and northern norway. The orbital foot prints of the satel-
lite on the ionosphere were roughly an arc crossing auroral zone from afternoon to
early morning with the apogee around midnight. We could have three lucky stations,
Skibotn(Norway), Kuujjuarapik(East Canada) and Fort Nelson(West Canada) where
daily ecounter of the satellite tarces about midnight took place within 100 km
radius range during more than one month. In the low latitude side of the last two
stations the foot print traced orbits also nearby another magnetometer station. In
the dayside part of orbits which is low in altitude there were another set of
ground-satellite correpondences.

Ground fluxgate magnetometers recorded with sensitivity of 125 pT and with a
Tate of one sample par each second. Induction magnetometers provided analog record
of the frequency range below 5 Hz and with an amplitude range between 1 nT and 5pT
at 1Hz.

] Fluxgate and serach-coil magnetometers on board AKEBONO sampled data 16 and 160
times every second, respectively.

Canadian magnetometer network, CANOPUS, provided 5 second sample data of 25 pT
resolution continuously from 12 sites with a satellite link system.

Correspondences between magnetometer data from ground netwoks and AKEBONO in the
magnetosphere are examined when magnetic field-lines conjugacy is expected. Short
period pheomena will be forcused first, presumablly being temporal change even on
the orbiting vehicle. .

o g
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GL.OBAL. MAGNETTC OBSERVATLONS ALONG 210° MAGNETIC MERIDIAN

Yumoto, K.!. v. Tanakal, T. oguti!, M. Nishinol, K. Shiokawal, M. Satol, Y. Katol,
Y. Ikegamll. K. Illd:\kal. M. Sctoz. T. anls. S. ’I‘sunomuraa. B.J. Frnser4. F.W. Menk".
and K.J.W. Lynn®

1; Solar-Terrestrial Environment Laboratory, Nagoya Unlversity, Toyokawa 442, Japan
2; Tohoku Institute of Technology. Sendai 982, Japan
3:; Kakloka Magnetic Observatory, Japan Mctecorological Agency, Ibaraki 315-01, Japan
4; Department of Physics, Unlversity of Newcastle, New South Wales 2308, Australia
5; Electronics Rescarch Laboratory, Defense Research Centre, Salisbury, Adelaide, South
Australia 5001, Australia

The Earth's necar space environment Is a dynamic and complex system of plasma that inter-
act with geomagnetic and interplanctary magnetic flcld, resulting in the gencration of electric
current systems. This intcraction region, the magnetosphere, is linked to the ground by magnet-
ic ficld lines passing through the low altitude reglions including ionosphere. A major new
international scientific program, the Solar Terrestrial Energy Program (STEP), to commence in
1990 and continue for flive years, will trace the flow of energy and plasma from the upstrean
solar wind, through the magnctospherc and lonosphere to the biosphere. The lonospheric signa-
tures of magnetospheric cncrgy transfer process can be recorded on the ground using appropriate
pagnetometers. Since it is also difficult to perform direct spacecraft measurement at the lower
latitudes, ground-based obscrvations are the only source of continuous experimental data.

In order to study transports of the energy from interplanetary space and Into the equato-
rial reglon and on the global auroral dynamics, Japanese ground-based observatlon teams propose
a globally coordinated magnetic observation program during the STEP period. To organize the
observations ecfficiently, worklng plans are grouped into four reglonal categories, i.e., the
polar region, high-latitude conjugate region, middle and low latitudes, and the equatorial zone.
The representative Institutes of the task teams, who take care of those regional categories, are
Geophyslcs Rescarch Laboratory, University of Tokyo, the Natlonal Institute of Polar Research,
Solar-Terrestrial Environment Laboratory, Nagoya University, and Department of Physics, Kyusyu
University, respectively.

Campaign-based, coordinated magnctic observatlons with a tlme resolution of 1 second in
the four reglonal categorles will be carried out during the periods of December, 1992 - Febru-
ary, 1993, Dccember, 1993 - February, 1994, and after June, 1994, in cooperation with the ISTP
satellite observations including AKEBONO and GEOTAIL. Quasi-continuous observations will be
done at the following 210° magnetic meridian stations.

As indicated, the aims of the project will be achieved by the analysis of coordinated data
obtalned with 210° longitude magnetometer stations to be established as part of STEP. The
observations will be carrled out in the 210° magnetic meridian chain stations in cooperation
with the ISTP satelllitc observations. The proposed chaln is in the global region; high lati-
tudes (3 stations at £~50°, 60%, and 70° in Siberia), middle and low latitudes (Moshiri, Kakio-
ka, Tarumizu, Chichijima in Japan), the equatorial zone (Guam, Blak island in Indonesfa), and
conjugate arca (Darwln, Weipa, Exemouth, Birdsville, Dalby, Adelaide) in Australia. These
observation sites will be supported by IZMIRAN and Inst. Earth Phys. in USSR, STE Lab. of Nagoya
Univ., Kakloka Magnetic Obs., Tohoku Unlv., Tohoku Inst. Technol., Tokal Univ. in Japan, LAPAN
in Indonesia, and Elector. Res. Lab. and Unlv. of Newcastle In Australia. The development of
the chain stations will be made within the framework of cooperations provided by both Japanese
ground-based observatlon programs and established International networks during the STEP period.

Magnctometer system of STE LAB, Nagoya Unlv., consists of a Fluxgate Magnetometer (sensor,
amplifier) with high resolution of 0.1 nT, Filter Box for pulsation data, 2-Pen Monitor, Digi-
tal Data Logger (DCR-3a), and Time Signal Generator. Magnetlc signals (4, 4D, AZ, dil/dt, db/dt,
dz/dt) in the frequency range from 2.5 liz to direct current durlng 21 days will be registered on
a dlgital cassctte tape with resolution of 0.1 - 0.01 nT/LSB by means of the Digital Data Logger
of 16 bit resolution with sampling rate of 1 second. Tlme signals (1 min, 1lhr, and 24hr) of the
Time Slgnal Generator are also registered on the cassette tape, and they automatically kept
within ~1 ms accuracy by means of the WWVH (Maul, Hawaii) and JJY (Koganel, Japan) standard
radio waves.

In this paper, we will present preliminary results of wave characteristics of Psc, Pi 2,
and Pc 3 magnetic pulsations observed at the middle and low latitude stations along 210° magnet-
fc longitude.
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WAVE CHARACTERISTICS OF Pc 3 MAGNETIC PULSATIONS

MAGNETIC MERIDIAN

OBSERVED ALONG 210°

,K.Yunoto,Y.Tanaka,and ULF Group

Yoshinura Y.
(Solar-Terrestrial

University)

Nagoya

Environnent Laboratory,
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STATISTICAL ANALYSIS ON LOCAL-TIME DEPEDENCE OF THE WAVE MODE
OF Pc3-4 AT THE SYNCHRONOUS ORBIT

H. Matsuoka & T. Saito
Geophysical Institute, Tohoku Univ., Sendai 980

Three-component magnetic field data obtained at the synchronous orbit by
GOES-5, from January through June, 1986 is used to survey daytime magnetic pul-
sations. Applying the minimum variance method, Pc3-4 pulsations are classified
into three modes; compressional, radially transverse, and azimuthally
transverse. A local time change of the dominant mode of the pulsations is
statistically obtained.

(B®] WREBWARABEIFEDORUASLOFRIILES>TITbATELLE ZEBRIOES REMN
LEMERELOHARHL TWE D, TOSOURCENTH E WS S BREABEATVS. TR BIEE
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[DATA] RAZEOHDYIZ D Tik. GOES-5 (RAME1® ) FEIFGOES-8 (BAMES ) 1986418 5 568 %
TOMA I D T, 600-1800LT D BY Y75 D RIABDATAS W~ 720 KBRS Iz oW TIIAP-8iz & 3 L MM O RS
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Propagation characteristics of
magnetic pulsation in the auroral zone
K, Kato Y, Tonegawa (Tokai Univ.) N, Sato (NIPR)

Three-dimensional propagation of long period ( t>160s ) hydromagnetic wave is
examined with geomagnetic data simultaneously observed at three stations in ICELAND
and three conjugate stations in Antarctica near L=6. Conjugate points of the three
station in Antarctica are also defined by analyzing the relation between phase and
wave number at the stations.
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Eigenmode Analvsis ol Conpled Hydromasnetic Oscillations in the Inner

Magnetosphere

S. rUarlAa (Meteorolosical Collede, Kashiwa 277)
V. L. PATEL (ihaval Resecarch Laboralory, Washington, DC 20375)

We  performed d-dimensional eidenmode analysis of the coupled hydromagnetic
oscillalions in the inner magnetosphere with dipole magnetic field. The finite
element method was utilized for numerical calculation of the coupled oscillation
equations.  As for boundarv conditions, we assume thal Lhe electric field of the
oscillation is null at the jonosphere and that the azimuthal component of tLhe
electric field is nall At the outer boundary at L = 6. The lalter assumption
corresponds to thal the electriec field of the fasl magnetosonic wave is vanished
at the outer boundary when m = 0. Two models of distribution of the Alfvén
speed  are cemployed in the present study; one has a trouch of the Alfvén speed
{plasmapausce) in the rvadial distribution and the other does mnot have it.
The ficld=-aligned distribution of the Alfvéen speed is the same in the two
mode ] =,

Numerieal results show The following characteristic behavior of the coupling
oscillation in the inner mavnetosphere;

1) Discrete spectrum of the Alfven wave is generated by resonance with the
fasl. mavnetosonic [ETECYEIN \s ficld=-aligned inhomogcneity reduces the coupling
efficiency, the  Alrfven wave does not have infinitely largde intensity of the
electromagnetic  ield  at the resonant field line. The resonance has [inite
extent in the radial direction even when there is no enerdgy dissipation.

2) When even and odd modes are defined as the modes whose electric field has
btk aml node at the cquator, respectively, the even (odd) mode of the Alfvén
wave couples with the even todd) mode of Lhe fast magnetosonic wave.

) Field-alidned distribution of the electromagnetic disturbance of the
Abfven wave spreads more widely than that of the fast magnetosonic wave.

1) Radial distribution of the electromagnetic field disturbance of the fast
magnetosonic  wave is apl to be confined in a trough of the equatorial Alfven
speed distribution (the plasmapause) in comparison with the results in the case

of no plasmapansce,
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MAGNETOSPHERIC FIELD CHANGES
AT A TIME OF 1 PDP OCCURRENCE
- TWO CONFLICTING OBSERVATIONS -

o

T.W.Koleszar & T.Watanabe(UBC): K.Hayasi., S.Kokubun & J.Ishida(U. Tokyo):
T.Ogut! (Nagoya U.): K.Tsuruda & S.Machida (ISAS): T.Kitamura &
0. Saka(Kyushu U.): R.E. Horita (U.Vic.)

According to Roxburgh. IPDP's observed at Ralston. a higher mid-latitude station in
Alberta, Canada, were concurrent with an enhancement in the magnetospheric field

at ATS1., a geostationary satellite. Ralston and ATS1 were fairly close to each other
tn longitude. On the other hand, Bossen et al. found that most IPDP’s detected at
Tungsten. an auroral region station almost conjugate to ATS1. took place when the ATSI1
magnetic field underwent 2 decrease or no change. These conflicting observations seem
to have come from the wixing of two types of IPDP’s. Data collected during the Auroral
Dynanmics Campaign, 1985/86., indicates that there are two types in IPDP: one takes place
wostly in the subauroral regions whereas the other in the auroral regions. The IPDP's
observed at Ralston are of the first type. Data acquired during the Pulsating Aurora

Campaign 1980 also supports this view.
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(A) IPDP HBINERMPoR R I M A Lo > H Mz ERT 3.
ROXburgh DA LI IPDP OF-S @ HhF ¥« T HVI-¥ iﬂmgBBw Ralston(L- 3.7)T
s b 0 phged

Bohry . B it 5 1t ATS 1 o &t ik &. IPDP o & ¥k &% 2 1L &
HEomT 15 ﬁwg%n;:’f;ﬁr\f’f;mgﬁﬁnﬁﬁi’&77';"'~‘:“u~ Ralston T o il & .
ATS L " Nyt mizdotnT FxomoEREICHMEERAL THIFMOENS 2 L
Hi#ERe g h )
égtﬁiﬁ&a. Roxburgh R E i IPDP OB E A H =X L2 T, RENT T
(B) MIKEMBOMAN ATS 1 L Eo CHEESHAEEILR, ZOBE
DBHEENRTOLL LS, IPDP oLRAMT OB O KNG 2T WS
MdoMAupgimHdresa by #4700 Y TREELE2LL
B2 HEALMELT ho e REE LD, b REAAEBRS O N R
C®oTwmbsviigL PP L LTHEMENZ.
B T Bossen et al (197 @t conjugate T. P> THMAWNRIEFE TS 2
BEomMy . Tungsten'”NﬂW %Ti :Uf)?faf IPDP & ATS 1 omw;_zt;m ER LR
80 UEtogsp, IPDP i Ai‘s'x'mﬁwﬂlxﬁ'iﬂﬂ""é”’m'*"%'"'gi-or"‘z’“t%
BALL. Z4it Roxburgh 0B R, ER(MO A6 ¥ ENIZE VLT TN (B)b Bz
(’:n’c”’”. LA L %kads, Roxburgh & Bossen et al. W o WS FE R G
RUOBCTH26 L6 bis. Hayas! ot al. (1988) # & AWM o 45 &4 & v ix 1pPDP
‘s'::":ﬂ)’,{j»")or _9"*4,_7&%@&3,5wli%iLLJTU)}EfE'(‘. it oo — > 12
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meTH sz, # > T. Roxgurgh O MBI 44 M (AFI)RIE LW & 8N 3. Pulsating Aurora
Campaign 1980 T b h 4 7MiM IPOP L MBI B (GOES 2 RU 3) o l#r b = i
EEBFLTwE. LpLsah, Soc kit Roxburgh @ # W (BR)GE L v U ¥ ®ok T 3
50:(‘!1’&'0, Dst q)ﬁmm,‘tku}mmgmmgﬂmmtQﬂ;f\'fﬁ,fd"ﬁ% thH o
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BUES LR RABEMCoOMBOMMERT bOTRLTLbEV S EEBKT 2.
t# » T Roxburgh DEFVNORAERBBEINZbOTE 2 VOTH 5.




21a-1I-8
a 06 £ 1 Pi2 BR B o iR 1 00 3 4 o0 B

T R &
HEAKERES BRWAARER

IMPLICATIONS OF GLOBAL. CAVITY MODES FOR THE LOW-LATITUDE Pi2 PULSATIGNS
Tsulom: TAMAO ( Geophysics Res. Lab., Univ. of Tokyo )

Abstracts : We propose a conceptual model for the excitation and spatial distribution of pi2 pulsat-
jon at low latitude on the ground. which are observed simultaneously in daytime and nightime with an
in-phase relation of the Il component. Based on simultaneous generation of and different characteris-
Lics between the localized shear Alfvén and the fast compressional modes (Fig.1), two possible inter
pretation are discussed. One is the global cavity modes in the plasmshere with the azimuthal mode
muzbers m = 0.1,and 2. As is shown in Fig.2, the direction change of the H is taking place at the
latitude corresponding to a foot of the field line which is a nodal line of the azimuthal electric
field of the cabvity mode oscillations. We can also expect a much larger intensity of the horizontal
magnetic field signature near the equator on the ground compared with those in the magnetosphere. The
other is ascribed to the dayside equatorial jet current resulting from the combination of a spread-
ing ionospheric electric field induced by the shear Alfvén wave incidence with the dawn to dusk ele-
ctric field at auroral latitude and the enhanced Cowling conductivity at the dayside equator.

KRFBH BT 3 IUE Pi2 IRFMIOBSIMRE RA. KO 0T hEiE BT 5.

(1) 77 xeBANEATNE — FOMERHR#Dazinthal mde ¢ n=0,1,2 DELRADELTS
b EETIE m=1 & 2 AHLBL BT 0 & 2 29THIHLT | 2R3, Fig.2 IKRTHRIC, KlE
HETIL 6% & BABAOTHRIHILKILHITS ). BROSIN B0 b MROBHRBIOAS & HRAEAC
HLUTHR IR E ClD 5.

(2)  BMOBHIEC AG LA T A E T8 (Fig. D2 TRERMIC BRIFIGERH 3 ZRiF ISR % 5%
L. THEFUHEDHY Y > 7ITIUREL AbY TRl Y = » P BREEL 3.
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Fig.} g ion of the fzed shear Atfven wave with field
-tligned currents and ibe plobal propagating fost compressionnl wave with the
tndsctive currents perp “'l' 1ar 1o field lincs. iated with the sudden increase of a
source current In the tail. The former propagates along ficld lines from the source PR .
cement reglon In the t2il and mainly contributes to EM- field perturbations at high ll:—"ldz e il i intensity contour lines of the azimuthal elecaic
latitede In the nighiside. N electrostatic field induces Hall current vortices in the "" °“M global mode will "" = 2 in the daysids that approximaicly coincide with sreem
iccosphere, which yicld magnetic ficld pertuibation on the ground at high latitude, as "“:l“ l;:e"‘f of perturx x :;:"" of
well 15 21 fow latttude in nlghtside. The tatter forcedly excites the global compressional ‘:‘"" ﬂnld nner "ABneiosp nasphere du zofld carth. The azimathal
HM cigen-oscillations wapped in the plasmasphere whose mductive closed currents can clectric fic . ong o Gisibatt ic ‘““ prese by a full thick line as well as 2t
ve rise to the direct ibution to ground ic field to be observed in the earth surface. (top) Radial disaibutions of the intensity of the compressional magnetic
g'. and middle latitudes. hd hd field component and the azimuthsl electric fleld In the equatorial planc. (bottom)
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m = 0 (Pi2) really happens to occur?

M.SHHINOHARA

T.

KITAMURA

Dept. Phys , Kyushu University

In the equatorial region, Pi2 is observed simultancously, characteristically m =~ 0. A statistical study was made
by using three equatorial data(Peru,Brazil,Cameroon) during the period between Dec. 1989 and Feb.1990.1t seemns
that Pi2 is not exactly m = 0 ,butl propagates from dusk to dawn hemisphere in the equatorial region.

ReoBiRFCI, TRIB I T 2 2504 S0W T BLIR 5 —
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?,:-0‘5‘ O<m<loboticypmh.0<m< |1
’ i2 RRUMAMOBMED LT kiztt» 5 & 1 0 1%
I&mwbﬁm«mﬁlﬁaﬁiIﬁ]ﬁthacab‘ﬁ}bm
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Maximum Likelihood Parameter Estimation of
Equatorial Pi2 Pulsations. Part 2.
Masahiro ITONAGA

Computation Center, Kyushu Univ.

S

Equatorial Pi2 pulsations are supposed to be composed of multiple exponentially damped sinusoids. These
pulsations are usually processed by a zero phase bandpass filter before being analyzed. The maximum likeliood
(ML) method is applied to the problem of estimating the parameters (damping rate, frequency, initial amplitude,
and initial phase) of Pi2 pulsations directly from the bandpass filtered data. The ML method presents exact
estimates of the I’i2 onset time as well as the parameters.

maesEIMN X(t) (L=0,1,.... N-1)oe7Fr%t, KATEION3L5NpEORYELEETHUEFIR 7 «
rricflilicbD&d 5,

X(t) = i h(r)s(t — 7)Y+ W(t), s(t)= iAk exp(—axt) cos(wt + ¢ ) u(t)

r=-1 k=1

CCT, MUAT Mo, MUFBMwr, VNRE Ay, MNGHEARIEES <ERM s A—sTHSE. &, W) R
PHHO, HMCOH I RYEBEMTTHD, u(t) RBERAF7> 7 (t<0kHLTul)=0,t20kHLT
u(t)=1) TH 5, BRLEMHAEL R, S ohk7—-5z(t)(t=0,1,..., N-1) LT,

2

N-1 L
‘z(:) z(t) — ZLh(‘r)s(t—r)

ERNCT Doy, wi, Ay, R ERHBETHE S, CORPMEREBIRROWC2hOR7 5 T2ETHDO AN, B
MIRMEHRHICER TS ERT S,

&1 12 Huancayo THH & Wz Pi2 ofiTHh, H AL 7 — 5 ERAPTRAB 7+ vy TRELAT —
IMRENTVS, CCTHMENALT 4491240 Butterworth TH 9, ChifiRiESEIELLDT
HEERIALTVSE, ChRIR 7419 TH3H, LEFIRECLELIREDFIR 7 409 THERCEM
+2C&NTES. D1 OKMODY TPI2BRARMIELTVE, CABEEEAALAHERSRZERENT
w3, HL, N=120, L =196, p=3T% 3. RRUFTUABRTIA7 + L TREBLAF~-2%2RL, ARR
g ai ¢ A -2 2V TiHTENLPi2ERLTWS, &0 Pi2 oBfi485MH 12 06:07:50.7 UT €& » k.
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On an eigenmode problem of Poloidal Mode Oscillation correspond to

the Cavity Resonance
Akimasa YOSHIKAWA 1), Masahiro ITONAGA 2, Taiichi KITAMURA D

1) Department of physics, Kyushu Univ.  2) Computation Center, Kyushu Univ.

The equatorial Pi2's have been proved as waves with m < 0,
which has been proposed as manifestation of a cavity resonance.

In this paper, this problem is attacked dealing wlth as an
eigen mode problem of the poloidal mode osclillation in a region
betweeen the earth and the plasmapause.
. A partial second-order differential equation (Sturm-Liouville
equation) was obtained. The FEM (Finite Element Method) was used
to solve the problem.

FRMIZ ULF e o iz & 5 & st Pi2 i@y (] 60 ~ 150s) 14, m = 0 & L H 5B Ak AR LS
Noo CHRIRET 5 X~ XTHWE WL AKL AR S 3 Cavity Resonance 72 & W 3 S AT E T
WA, ESMIET A URLUTES T~ (ERletc) MUBCH B L LENS, TNTHM, < oOfilko
ROBARYEMENCA~ 3 L URAROBENTIROT—H & K 5 S0 A RWETHIB Bo th @ perlectly
conducting cold plasma équation kb m=0,V-E=0a poloidal mode o @ 7 fili 1 W £ WIKE, SIFRLT
E#R8Y3, MEUHREEMPILREBAL L &, BB E 0 >N,

2
e

cavity resonance iz /5 LT A @ poloidal mode OETTRIMME L TIEA 3o & @ F — F TRIENIART,
3
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The Magnetospheric Orilgin of the Counter Equatorial Electrojet.

Tal-1chli KITAMURA Dept. Physics, Kyushu University.

The motive force of the Equatorial Electrojet (EEJ) has still
been far from the researcher's common understanding, in
particular, that of the counter electrojet (CEEJ) has been Just
like in a dark tunnel.

In the present paper, we show the direct evidence which 1is
indicating the magnetospheric origin of the CEEJ.
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3. WMHOWT v FHGOES—-5EHBELTVAM
WiV, f-T. ALY =y 1 TH, WHO DL
FHEDOLORLEHMERTEEHEFUE

LD 5 mz&mmmu&&wﬂ%sm?—m»
STHRHIPHE G, CHOERETEABIR, SERET
ZUh. BK, 454 TRNPERET 5 EEAELT

W3,
Wlxy by EMEEN, XLy oYy "l:*’ L. @
MEMWFOFUHETHYIEN TV B,
ﬁ“)‘ﬂl v brede ., bED LODIMNARDIZIE & IV, HURNCAYO .'-”e““ ;, .
CORMIL S = » P OVIYNIOE SR BV, <0 A R
B2y b DERRS TA ISR 2 EHh, FUBRFC
RCBISIR B &, MBS B H ENLHTT NP IR,
B
ABRTH. COMFERENBR T 2 LD B, A LAY Ll
Hichid2d 3 b DKM M. HIUBIRINICISR Y 5 C & &
OHIE B EBR LT 5, PSOB T 2 FIZ20T | LT
HAEIRS % DRIV, 1"
a /\
MIRDOPC = » b EFEIFLOGCOES 55— 5 %1t o et
QULEDOBM2BITSH 50 ERYISHTH A5 GOE
S-6&Tvha—~LREMTICH, ILBELPT W,
coevomas DO FHBIALN 4.,
(#18)] Jons 33 u:“o ?‘::‘!I/‘C °u:ls§z ugf( - o Lr
. CO9vha-oKkPHAIUET EGOES 5D Goes- ' B
MARNHPpTH S, lln, HedyYdiipell~xT ,»/*MJ

[y C
<L, |
2. CDEHSWRH Y =29 FEGCGOES -5 DX \l' L~

RECRWIEZENEN, § <TOFTBS 5 Kk
ABMPic2FE b o, EWET I EBTEOMNIIIL
ATV, " dh

))
NN

Huancnro

" is 10 1 i ) o o Ul



21p-II-1  yenpgpemmagr iz B2 € — v5c o0 FRAD v AE L HA S B 2

|
i

BFEHS IFEzx=. IFEHE = (LIl <SS FIEEFEB I EE)

THE VALIDITY OF QUASILINEAR THEORY

M.NAMBU, T.HADA (College of General Education, Kyushu University)

'rheTZﬁ role of second order electric field in standard quasilinear theory is studiead. |

quasi]jrelmble averaged second order elecric field appears as a friction term in the :

electriceii iheory7 The analysis shows that the ensemble averaged second order

quasilin eld vanishes for random phase turbulent fluctuations. _Then, the standard

imit o ear diffusion equation in velocity space is valid. For simplicity, we

to hi hO the one-dimensional. high frequency electrostatic wave, here. Generalizatim
gher-dimensional, magnetized and electromagnetic cases are straightforward.

(1] BREEBMESS Avhoms Yok: (07 Qt) f, =
HIoNEfmean+stms et e/m <E, (/2 v) £>
A2 7S5 X R@ oMl E<EDbh e/ m <E2>(’>/? v) f, 7
t?"' CITH BEpEROoON M AR
:f::::ntha:&amm&mmo — & (3/%;) f§oo+ vvy !
. -~ (esm) B, WDPv) f5=0 (8),
(2] EMHERARV1asov -~ =% (P/ ) f2 + vV i,
Feisson mespa. - (esm) E, (¥Dv)
(’a/.bt""’v“e/mE?/'bv)F - (e/m) Eg Y 3 v) f, =0 (8)
-0 (1) (3] LFRFBRAELBOVT KD
E RBE, 2mAFT 52 (7)) R@pALLEA
- "*Eejkdv (2) r~BRBEBFBRE I,
;:“QE F RS 940K RT
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%t mafﬁﬁmmmvﬁmb Bk BT EID M5B AR
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S+ T (5) BEFEBRAARBEL<BHERFOMEHRR
B o= gg + e%z rmALTWwS BRETBE HAEHWEAN
* o (86) THrandom phaseThizhig
BRBEBIIRT. —XBBoBRIAY

BE(3) - (8) Re (1) RERAL HREI%S,
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Wave-Particle Interactions in Turbulent States of UHR

Mode Waves due to Beam Instabilities
Tomohiko Watanabe and Hiroshi Oya

Geophysical Institute, Tohoku University
Intreduction Linhancements of UIIR mode waves are always observed in the region of auroral particle
and cusp particle precipitation regions by PWS system onboard the EXOS-D (Akebono) satellite.
The UIIR mode waves strongly interact with charged beam through the inverse Landau ( coherent
Cerenkov radiation ) processes. For the generation of the UHR mode waves by beam interactions,
it has been found by previous studics ( [Vatanabe and Oya, 87th meeting of SGEPSS ) that the
UHR waves are results of the competing processes of instabilities between the UIIR mode waves and
electrostatic whistler mode waves. The control of the competing processes mainly depend on the

plasma parameters.

Modcling  For complete understanding of the wave-particle interaction processes of UHR mode
wave generation compeling with the whistler mode waves, including the heating of particles and the
nonlinear evolution of the waves, 2-1/2D electrostatic particle code simulations have been carried out
relating to the beam instabilities. The present computer experiments are focused on the convective
growth of waves in the beam-plasma interacting system, where the electron beam with a finite width
is injected with constant flux for cvery time steps of the computer simulation.

Results The simulations show the following results: i) In linear regime,the UIIR mode wave with the
parallel wave normal angle makes growth in the up stream side of the beam-plasma coupling system,
in the case, f, > [, where f, and /. are the plasma frequency and the electron cyclotron frequency,
vespectively. ii) The gencrated wave accelerates ambient electrons in the direction parallel to the
external magnetic field. iii) In the down stream side of the beam, the saturated UIIR mode wave
shows a weak turbulent characteristic, where the velocity distribution function of ambient electrons
is enhanced for the velocily components in oblique direction with respective to the magnetic field
direction inleracting with the turbulent waves.

LDiscussions "I'be anisotropic velocity distribution of ambient clectrons in the down stream of the beam

can be formed by the perpendicular component of oscillating electric fields of waves in the {requency
range from f, to f; Thise processes are mainly due to the breakdown of the phase coherency the
particles ave scattered by the clectric fields of the saturated UIIR mode wave. The modulation of the
clectron clocity distribution function is more apparent for slower beam velocity case where the exciled
UIIR mode wave resonantly interact with larger number of ambient electrons. This mechanism of the
[ormation of the anisotropic velocity distribution function is possibly related to the electron conics
observed by EXOS-D satellite.

Distribution Function
(a) (b)

= 8ui.a ~ 8un.a

Ovra,a-

Parallel

Anisotropic  electron  velocily distribution
functions resulted from munerical calculations
for (a) Vp = 10upa, T = 10T, and at

t = 400w;; (b) Vp = 7.5um,4, T = 4T and at
£ = 300w,

+ 8u.a * + Bup 4
Ovin,a + Bu g

Perpendicular
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Computer Experiments on the Beam-Plasma Chaos
in the Pierce type plasma diode.

Yoshihiko USUI

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University.

By performing computer experiments using 2 1 dimensional fluid code, we studied a beam-
Plasma instability in the Pierce diode. The Picrce diode is a plane diode filled with a plasma
82s, and has highly conductive electrodes on its both sides. The potentials of the electrodes
are kep!: equal to each other. This boundary condition drives the system into instability. The
instability leads to a chaotic behavior under some critical condition. We will show the results
of computer experiments, and discuss 2 mechanism and characteristics of this type of chaos.

BRRICRS 0 s+ xBRAFEL T
ﬁE&ku79xv¢nrzﬁﬁoﬁﬁ§%%&U
i LY TR
fk lfij‘i::rzc:owcogdté‘mﬁﬁ’i%%bé
;bk ETAXAFr—FLeFrici) (1) Bt3EE
Eﬁ’&ﬁ&—)fz. ETX¥LF—FLit 2o
_C‘Dﬂ:'ll:?’? ATEALRAB T L—v X4+ —F
ﬁ;ﬁ?ﬁ?ﬁﬁoﬁ&%ﬂ 0T, BBlER<, =D
by SR —ROMECRFHRUBL E LS b O

¥5. 2] DRI X iz = DEBAE BB T 5
il ;;; % Luwp/Vy (L DR &, wp:BF7 5
S, s Vol F v — nmpy ) —EHEERB A
P Sﬁ’é‘e’&ugﬁsc—h HIZ, ST A—

Lop/Vormemmic 5 2 e R ot

$ SEBIIN SRR 2 7 5 <
2) #8 bz R L 7 5 X~<iR@ (H+

RA aimas
#0) = $(L) = 0,0(0) = v0, p(0) = po
(S oo BE RHEE)

ff;fl&iﬁﬂﬁ&ﬁﬁﬁtﬁﬁﬁkkﬂ7
P Luwp /Volo st L C S [FHIT% 75\ # 4 X B
oy ”’&Eﬁﬁﬁ-s SrHeEk, SEIXEALD
e FRRRORBIC T AFEFIC oL
WYL, Ml 1 kEBRETF - F LD
k&t%ﬁuﬁ%c:x ViELWRECDE—~L. ST X~
RTONEARR S THBT 5 FRTH 5.

BE

[1]1);'é Usui, 86th SGEPSS Fail Meeting Abstracts

[2] B. B, Godfrey, Phys. Fluids 30,1553,(1987)

Power Spectrum Density of Ex

©,= 1.000E408 L= 2.600E-04 po= 1.000E+12 Vo= 28.0857
aVn- 2.835000  nx= 25 ©2dt=0.100 crid 1

107!
1072
1073

. 107
= 1078
:>° 1078
077
w0t

T T vy

P i

S 19~

LI ¢
4
4

Aot ot et il pood st ok Ak ot

=
?i;.

8

2.50

m/wp xiot

Fig. 1: Power Spectrum Density of Ex ( x=0).
We can see a period dubling in the time history of
electric field at the upstream electrode. where 14 :
velocity at upstream electrode ; Ep : electric field
at upstream electrode ; wp, : plasma frequency
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Computer Experiments on Ringing Effect Caused by
the Passage of a Leading Edge of Strong EM Wave

Hiroyuki YASHIRO

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Xyoto University.

Recent computer experiments have revealed a new ringing effect caused by the leading edge of a radiated
strong EM wave. The computer experiments use a 12-D full electromagnetic particle code (KEMPOQ) with
open boundaries at both ends. We drive a steady high frequency monochromatic EM wave by imposing a
current source at one edge of the model. A monochromatic electron plasma wave is generated whose phase
velocity is nearly equal to that of radiated EM wave, when the amplitude of the EM wave exceeds some
threshold value. Even if the pump EM wave has only one cycle, the plasma oscillation can be generated.
It is excited at the edge of pump EM wave, because no ES waves are excited when we set the uniform EM
wave as an initial condition. We will show a theoretical analysis on the mechanism of electron plasma wave

excitation as well.
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Fig. 1: Time evolution of an electron plasma wave gen*
erated by ringing effect.

i ﬁ Radiated
EM wave

Excited ES wave
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Fig. 2: w—k diagram of a pump EM wave and an excited
ES wave.
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A STUDY OF PLASHA ENVIRONHENT AROUND A LARGE SPACECRAFT(2)

S.Sasaki, N .Usui*, T.Yokota®, S.Miyalake”, H.OhLa®, N.Kawashima,
ISAS, U. of Eleclro-Coam.”, Ehime U.®, Tokyo #.U €,

Four processes are involved in generating the plasma environment surrounding a
large-scale spacecraft; modiflicalion of surrounding plasma, gas-plasma inleraclion,
pholo-enission, and secondary lon generalion at the spacecrafl surface. The lasi
process plays an importanL role for current balance of a spacecrall in Lhe
magnelosphere when it is negatively charged. The effect of Lhe secondary ions will
control Lhe plasma environmenl surrounding a space body in an exlremely-high-speed
plasma siream. The plasma environmenl gencrated by Lhe secondary ions is sludied
bolh in a model calculation and laboratory experiments.
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Characteristics of narrow-band ELF plasmaspheric hiss
Observed by AKEBONO Satellite

Akira SAWADA, Tsutomu TAGUCHI and Iwane KIMURA
(Dept. of Electr. Eng. II, Kyoto Univ.)

Narrow-band ELF plasmaspheric hiss, whose frequency is in a range from 100 Hz to 1 or 2 kHz is
frequently obscrved by VLF instruments on hoard AKEBONO satellite in the dayside region. The observed
wave spectra of the hiss is almost constant in frequency along the satellite trajectory, while the L—value of
the satellite position was changed continuously. The lower cutoff of the ELF hiss is close to the local proton
cyclotron frequency, and in order to interpret the lower side cutoff of the hiss, we have to take an account of
both the effect of L-mode cutoff and the propagating characteristics of the ELF hiss.
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The Propagation Characteristics of Omega Signals
Observed by the AKEBONO Satellite

Akira SAWADA  Iwane KIMURA  (Dept. of Electr. Eng. 11, Kyoto Univ.)
and AKEBONO VLF team

Yoji KISHI

By the VLF instruments on board the AKEBONOQ Satcllite, Omega signals have been frequently observed.
Among them, we have already reported on some characteristics of the signals from the Australian Omega
station. In this report, we will show the results of wave normal direction analysis about the Omega signals
from the North Dakota station, and compare the propagation characteristics of both Australian and North
Dakota signals. Finally the results of 3—D ray tracing will he prescnted.
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Fig. 1 Wave normal dircctions of the Omcga signals
from the North Dakota station.
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Fig. 2 Results of backward ray traicing

of the observed Omega signals.
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Computer Simulation of Self-focusing of a Whistler Wave
H. Ueda! H. Matsumoto? Y. Omura? T. Okuzawal
IDenki-tsushin Univ. 2RASC Kyoto Univ.

A self-focusing of maicrowaves in the ionosphere has been suggested for the SPS project. It may be
caused by a inhomogenity of plasma density along the direction of parpendiculer to the wave normal.
As the first approach to this probrem, a duct propagation of a whistler wave in the magnetosphere
is investigated by computer simulations, because the basic physics is similare. We will study a case
where a density gradient across Bo may cause a modification of the amplitude profile of a whistler
wave propagating along Bo.
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pEmbhTw3, IAEICET 3+ 4 v XF—HDK
s rEfEET AL LTHABERE T 2ok,

fly)

a( AAA /x

V\I/'

Bo

Fig. 1: Simulation Model. The initial whistler wave
propagates along Bo in a plasma with a periodical
density gradient across Bo.
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Computer experiment of VLF triggered emission by the revised LTS code

Toshihiro NAIKAYAMA

Yoshiharu OMURA

Hiroshi MATSUMOTO

Radio Atmospheric Science Center, IKyoto University.

We have performed computer experiments for the whistler mode wave-particle iuteractions in an inho-
mogenious magnetic ficld. We have reproduced triggered emissions, rising tones and falling tones. Ve have
used the LTS code where we solve the slow variation of the wave amplitude and phase measured from the
reference wave frame. As the wave frequency goes up, the deviation of the wave phase from the reference
wave frame increases. A large increase of this deviation prevents us to compute the wave phase accurately.
We modified the LTS code so that the reference frequency is resct at each time step to the frequency of the
dominant part of the wave. We will explain the modified algorithm of the LTS code, snd show some results

of the computer simulations with the revised code.
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Fig. 1: Time evolution of a whistler mode wave ampi;.
tude By, We find amplification of the triggering pulse
and generation of a triggered emission.
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Fig. 2: Time evolution of w and ¢ observed at z=0 km
for the run presented in Fig. 1.
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LATITUDINAL CHARACTERISTICS OF VLF EMISSIONS OBSERVED BY DE-1 AROUND THE
EQUATORIAL PLANE

T. ONDOH, Y. NAKAMURA AND S. WATANABE
Office for Space Science, Communications Research Laboratory, Tokyo, 184
Various type VLF emissions received from DE-1 at Kashima, Japan were analysed. DE-1 traversed the
nightside equatorial plasmasphere(geomag. lat. 16.9°N to 1.0°S, L = 3,51 to 2.54, 0633 to 0648 MLT)
from 1916 UT to 1942 UT on May 11, 1990(Kp = 3+). Falling emissions(6-8 kHz band) were observed at geo-
magnetic latitudes from 16.9°N to 14.5°N. Risers were observed at latitudes from 14.2°N to 11.1°N, and
their frequencies rise from 8 to 15 kHz for 3 seconds. Risers may be explained by Dopplershifted elect-
ron gyro- emissions generated from keV electrons with energy dispersion. Falling emissions were again

obgerved in 8.8 to 10.2 kHz and 10.9-13.0 kHz bands at latitudes from 10.7 to 8.1°N. Impulsive VLF waves

(8-19 kliz)were observed in the plasmasphere. Whistler-triggered hisses were observed only at
equatorial latitudes from 3.7°N to 1.0°S (L = 2.71 to 2.54).
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Mapping of VLF Intensity excited by a dipole antenna in ionosphere
Isainu NAGANO", Youichi KITAGISHI®, Satoshi YAGITANI", Iwane KINURA®*
*Dept. of Electr. Eng., Kanazawa Univ. **Dept. of Electr. Eng. 11, IKyoto Univ.

The VLF waves radiated from the polar elecrtojet antenna have been often measured not only at

the ground but also at the satellite altitude.

It is required to be able to theoretically estimate the wave intensity on the ground. We have suc-
cessfully developed a computer-code by which the distribution of the wave intensities on the ground
can be calculated using full wave method under the assumptions that the transmitting antenna is
a dipole located in the lower ionosphere and that the ionosphere is horizontally stratified. We will
demonstrate a calculated contour mapping of the wave intensity excited by a dipole antenna at var-

ious altitudes.

R, BMFOERBHEIC AMZEIHE WAl MHz ©

BALTHEYRS L., EFo—®BarE» T, HEL%S
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(RADLIERE S5 X~BHL LTEEI ATV S,
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AHEE BRTFX<hOX L K—Ap bl E R D
BRE L FEEcBEL [2] . BBAX M A=FiKICD VT full
wave (multi-layer E)3] 2HvTREHEBERDOR YK
b, BEET 3 H%TH 5, BHEE-E hZEm-Ai % P
E{Rt&ﬁkﬁ% LTL300, MEkodmoREr i
LR OBBROHEIcOIEYTH S,

—DOOHHEFL LTH1DAF A —2 2 HOTHEMS D
EFATHELAAR® 2 ICRT, REL, FA4F—1T
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S®IICDFHEEFIRA LT HIPAS & YOERICHF VLT
A ETERA L A VLF SR » & |, BEEE b o LM B
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EEH

)] I.kir'nura et al.:"Satellite and Ground observation of HIPAS VLF mod-
ulation”, GRL (in press)

(2] BUEEE—, AF SR BEHEDA", & — 42k, 258-259, 1070

[3] L.Nagano et al.:"Numerical calculation of electromagnetic waves in an
anisotropic multilayered medium”, Radio Sci., 10,6, 611-617, 1975

lonosphere

v N
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]

Free space
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Fig.1 Calculation model.

Ground #eus

Table 1 Parameters used in full wave calculation.

Frequency 2.5kHz
Gyrofrequency 1.4MHsz
Dip angle 76.0dcg.
Altitude of fullwave calculation | 70-140km
Number of strata 28
11/30km 1A
Conductivity of the ground 0.001S/m
Permittivity of the ground 10
Numiber of total plane waves 11277

Altitude =0 (km)
N

0 50
Distonce(km?

Fig.2 Field intensity on the ground.
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Rocket observation of natural and Omega VLF Wave in the northern polar ionosphere

T.Okada', LNagano?, K.Yugami?.

"Tovama prefectural Univ,

?Kanazawa Univ.

The VLF instrument observed wave electiic and magnetic ficld components in frequency range O~SkHz and also measured Omega

signal of 10.2kIIz with §-520-12 rocket. We will report the preliminary result of this rocket observation.

1.5 1990%42H268 0206UT i< 5 7HEI 2 0F
RHDS~520—1 28/, /ALY 2—DT v FA+
b EFbRAE, Kory PERICIE, SrtF g vy
F—o I8k IcfES R LBNT 3 2o S aRMEE
Nk, SO, EBRAKES S X~ EBHBRMEE (V
LF) ©ik. 88+ Hz »6 5kHz $ COMBRUCBRAL A
Bk, A A B (10.2kHz) OBFELHMEL 7=,
2.8f BRIk VLFENSEBoMKEL®RY, 5kHz
FCOEBF—Z12. PCMicgZL, thk~AFL 2 —2
FEREni, HRZER (74 Foov F) Tid, &4 K-
ATYFFICEBIBRIRD, LUV —Faf BRI
BA%@AMLAE, oF v b LA 0~2.5kHz OFHRT
MK LFEEHICBAIL ., FTHRIFICI, TRr®ER2200
fcyhiix. K2 0~5kHzIicECIEWFTHML A,
ik, oy PEHBIES O AHF (TA F3J 10.2kHz)
RO R B HESTIR D OBIE 2 ME L /-,

. BMER

3.1.74 KNV FANRZ b A4 KNy FEIEST— %
RO XA T V7% R21255:¢4, 80~180F
iLEHvT, 504V /mELEDIEVLEST S At 1kHz % rhoic
LTBoh3, chitoy y PO EVIZL > THEEHNE
LSBET 3k, £-04 oy FREICE D BEEH>EL
TrruSHEELo, BRE VY IIE/IRE L~ pt~
0.1my/VH:E B>TEY (IO VLFxZivavins
Wtaiciglic st Hd s, LAL, K754 L
Ra—9x, FA¥—FHox Iy rarizBMsnksro
foo —F, M EBMTIREBTRD DT 4 ¥ — ({2
ATu/ BIAK), COMIR, EDX ST iveavo
By EHMEMEEX S LCAEATRETHS,

32. 42 HBR FAFKSHAHE (10.2kHz) Do
T, P TR H 1 3MEMEER3ICRYT, B3 (a)
i, WELABREATPO v E—- X v 2 Z D b3k 7
ZH, (b) REFTH3, M3 DLMIIFEIFICMETE A
ERFEEDN (BALA, FRMEK) %0 T full wave it
HILk->TRHAER, BROKFEKITHS, ZOR
DEFER L full wave T3 L IZIF—F S 2, BRKD
K13 120~ 175km BEIC H VT 10dB U Lo - A B
bha, toFRIZETiCTH 5,

4.3ro S—-520—128#oy s rERCIHON
EVLF7— 2 i RIC VLTl ~7, 41T HD
DCHp A L b i T, b FIRGFHETIRER S (AR, &1
F.BBAY) OF -2 LRGSRt TiTE
o, BIcRARMNERICIR, ST g v YA - o T AR
lopotltcwioe, VLFF— 2 rBiFE»*H 235 ¢
SMERL AV,

.

v A =

Figl. Block diagram of VLF recciver
onbaord S-520-12 Rocket.
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Fig2. Frequency-time dirgram clectric and maguetic
ficld components of VLF signal.
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Fig3. Profile of Intensity vs altitude of Aldra Omegn(10.2kHz)
Thicklines denote a fullwave calcuration result.
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Observation of 15kHz Waves Transmitted from Khabarovsk by DE-1 (2)

Y. Nakamural, T. Ondohl, S. Watanabel, T. F. Bel.l.2 and V. (.‘hmyr(-v3

1: Communications Res. Lab., Tokyo, 2: Stanford Univ., 3 : IZMIRAN Troitsk

Whistler mode signals of 15 kHz transmitted from Khabarovsk (Geomag. lat. 37.6°N, long. 199.8°E) were
received by DE-1 at Kashima, Japan. Fig.l shows portions of Khavarovsk 15 kHz signals received on
DE passes, Khavarovsk 15kHz signals are received in a relatively narrow region of geomagnetic lat.
of 0.1°5-22.5°N and a height range of 10900 km-15700 km.  According to ray tracing results of non-
ducted whistler mode waves, Khabarovsk 15 kHz signals seem to penetrate into the ionosphere in the
vicinity of the plasmapause after northward wave guide mode propagation, go up to the heights of about
20000 km along the outside of the plasmapause, and descend into the plasmasphere. The ray path is

eminently unsymmetric about the geomagnetic equator compared with the non-ducted ray path in the
plasmasphere (Flg. 2). The unsymmetric ray paths occur due to the passage of the region of f)f.gll.

BOFdHttry -7 LA YR ED. DE-1#iRTvyvilonNXarzsp
(EBAB/KIT.ON, HBALEE 199.8°E) D 1 5 k H 2z X {F # (B00KW)% 1989
8 As,15,17,21,23,271BE &ML . Fig.1 . B MWW HDODRIMIIN ZWECD>wnwT, D
E-1#HBDSSXHYF—2XMBPULENROBEE (RW) &. TOF — g
NAKoI7RI2BD1SkHzEXhEBEENEAZ2o0WBWM (KXKR) PRULEDBDTHS

e NNROV T XIBDL1S kHzHBE., A K 2156 -0018 MLTIZ 5 W T, L=3.2-

3.5 OB OB Lo ALK 10900 ka - 15700 ko, RES MM IE 0.1°S - 22.5°N & 35 H
BHRREARFEVWHfigeSEanTt w3, LA bbb — 2> 2 XD EMEBEYR
HBURLHR,. DE- 1 HRRLIDBERETREETNDI NI 7 X201 5 kHzH
. BBt~k ERRLURLL, 73X v — X8 TTUMBMBITRAL.
TORTFIX oMW SSXvEOHMEHZIRH 25 kmFTLAELRERL., 7
SXTEARTHRULTRzbD B x 60 3 (Fig.2 ) . T 0 EMBEBEERS S X
TERREBEWTHET 3. BAERARCHULTES T2 H 5 2 F DEROBE ERR
D BMAKHCHMULTRELAHBEEZRT . ABMAETRT S X v H—-—XEHTR
T3, COFHHE ray path OB 2T 62 F 3. FHB ray path (& f>fg/?
OMBEBBY s v T3, BB ERODM B 2NN ED (0-90°)h 6 4t M

R BERHE ray path BBHFMZF X 2 FE ray path E KRB BT
S, # 5T raypath o @b o WHRMTET 3. 8 N 23013 %48 WK AM Do En
B, 75X X -XEHIOVBARWPSTARABETANL S X v - opmpw

F3
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On the dircction findine of chorus enissions observed in the off-equatorial
region in the ouler nagnelosphere and their generalion and propagation

Katsuni HATTO0R1‘, Yasashi HAYAKAWA®, and Shin SHIYAKLRA?
Il Solar-Terrestrial Environnent Laboratory, Nagoya tniv., Toyokawa
2 Derartnent of kKlectronic Engineering, Chiba lniv., Chiba

The salellile dala have been used to deternine the wave nornal
directions of chorus enissions observed in the off-equatorial region
in the outer nagneltosphere vith using the wave distribution Function
nethod. In Lhis cvent there are two Lypes of chorus; rising tone and
inpulsive one. Howvever, in Lhis paper we Lreat only nornal rising tones.
As for then tlhere are no apparenl tendency of wave normal direction
angle 0 «ilh frequency and Lheir 0 values are nainly distributed

wilthin 30-55" . 'eo ailso invesLigaled previous vorks for direction
findings of chorus enissions and poinl out several problens. One of then
is solved ~ith using Lvo dinensional ray tracing conmputations and e

can delernine Lhe propagaltion effects.

T4 LRGN D O B A T2 U 0 T i e F:&v"(ﬁﬂﬂl‘]i‘ﬂfz:’—91®7i{flmﬁf§ﬁ%ﬁﬁw&iﬁi’m
WTHr27ze WMLIEMHILIZA N PDORARY bV A2RS. A PP 2RED2 -5
ANEHTE D, 1 DErising LoneTHY, H 51 DRinpulsive kO b D THS. SHORRT
B Eizrising Lone® W W 5. £, 4% ThHHMETRTWBIa-SAHTIMBE el
N 30D A — X (1)observing latitude(2)nornalized wave frequency(3)spectral shape(d
[UB O THOB T U TH DI b Too MIBFIZKRMBADMBMEEKELRERTNS
CHMm e i, T OWMD ] DI UMM U A B 5. low frequency rising Lonelr BI L T I il
it < Tlongitudinal wave gencration (0 ~Q° ) THUEUTVBLYXATVWIDT. TOHRER
WeT, 2 =5 ADIEFE (RICHBFG) PS2KRALLIPLASY e, GRHREHS
oo SO, SR L T2 A4 X2 &, off-equatorial regioniZl Tlgo-5CHWAMXxhi=a -7
A4 X2 k(Burton and Holzer, JGR 1974) & iz de X R 7=, REARL AR WA I 5 o5, Jiqume e LA
FLA LY+ HATHEDEIZEY. VLR {Em&ﬁﬂ@muﬂﬂ‘mﬁﬁa726«:82)‘3”#?-"‘
2 Jza
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Fig.1 Spectrograms of chorus emissions observed at off-equatorial region onboard GEOS 1 satel-
lite on 12 October, 1977.




21p-II-15  Propagation mechanism of very unusual low-latitude whistlers

Froquency {(kHz)

with additional traces of the Earth-ionosphere waveguide
propagation eflect

Shin SHIMAKURA?, Mihoko MORIIZU MI' and Masashi HAYAKAWA?

1. Dept. of Electrical and Electronic Eng., Chiba Univ.

2. Solar-Terrestrial Environment Lab., Nagoya Univ.

The purpose of the present paper is to discuss the propagation mechanisin of very unusual whistlers with additienal
traces of the Earth-ionosphete waveguide propagation observed simultancously at Sakushima and Kagoshima on the basis
of the location of their causative atmospherics and their ionospheric exit regions in the northern hemisphere. This kind of
simultaneous location of the exit regions of whistlers and causalive atinospherics is the first attempt and proves to be of
great potential in whistler propagation studies.

It is found t:ha.t the causative atmospherics of very unusual whistlers are located exactly at the duct entrance and are
trapped in a magnetic duct in the local sunrise meridian, and so the additional traces of the Earth-ionosphere waveguide
propagation is concluded to be due to the subionospheric propagation after leaving the ionosphere. The possible longitudinal
gradient of the ionosphere at the duct exit enables the whistler wave encrgy to be concentrated in a restricted sector in
azimuth ( in this case, east to west) to be received at our stations. Wave emergence from the ionosphere over a wide
exit angle, together with the extremely small divergence loss, results in a eflicient wave interference, which leads to the
formation of the conspicuous traces of the 1s¢ and 2nd order mode cutoffs of very unusual whistlers. On the other hand,

atmospherics not accompanying any whistlers are estimated to be localed far from the duct entrance.
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Fig. 1  The dynamic spectra of an un- - -
usual whistler observed simultaneously at
(2) Sakushima and (b) Kagoshima. The o & 50 oo ro ho o o
causative atmospheric is indicated by an Coooraphic Lomgitaaa

arrow. The labels 1 and 2 indicate the

cutofls of the 1si and 2nd order modes,

respectively. Fig. 2 The locations of atmospherics based on the dis-
tances from the two stations. White circles (including A)
indicate the locations of cansative atmospherics of unusual
whistlers which have exited the ionosphere at the point Al
in the Northern hemisphere. Both points B and B? are the
possible locations of atmmospherics without accompanying
any whistler, and black circles are the locations of atmo-
spherics without whistlers
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Preliminary report on the MT observations on Tsushima Island

Shun Handa' and Yoshikazu Tanaka?

i.Saga Univ. 2.

Kyoto Univ.

The MT surveys have been conducted on Tsushima Island vhich locates betwecen the Korean Peninsula

and the Kyusyu island.

The induction vectors for periods longer than about 5nin. have relatively

snaller anplitudes than thosc expccted by the island-effect on the geomagnetic variations, vwhile

shorter-period vectors show a typical
indicate that the very shallow part of the crust
than several 1000 ohm-m.
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island-effect.
is high resistive, of which resistivity is higher

The surveys used by the VLF- and ELF-MT methods

HRICEMNL 2T,

IN-PHASE

TSUSHIMA

L_> 0.2

Locations of the MT sounding sites.
show the in-phasc induction vectors for periods

Arrows

of 1. 5 and Slmin.. Circles indicate the VLF-
and ELF-MT sites. At the sites shown by closed
circles, the lowv resistivity layer with a resis-

tivity of smaller than 100 oho-n is found.
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VLF AND ELF-MT OBSERVATION OF
AT THE CENTRAL PART oOF

S. Yapaguchi'’ K.Kasihara?'
K.¥atanabe?’ M.Koizuai?’
1)Teikoku Yomen's Junior College
3)Disas. Prev. Res. Inst., Kyoto

We surveyed resistivity structure of
part of Kii Peninsula by VLF,ELF-MT meth
only at the central part of Shikoku dist

Our observations were carried out at
along two lines which cross HTL north to

Apparent resistivity of each point is
sistive belt, whose width is about 2.5knm
both sides of HTL.
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Mizohata?’ K.Yaskawa?’

Koizumi?? N.Sumitomo?’
2)Kobe Univ.

Univ.

Median Tectonic Line at the central
od. Previous study had been carried out

rict.

12 points, which were spaced about 2 ka,
south.

shown in Fig.1l. We can find the low re-

and resistivity is about 500Q m, at
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Network MT Mcasurcument in Easlern and Central Nokkaido
- Electrical Conductivity Structurc under Eastern Part of Hokkaido -

1) Makoto Uyeshima 2) llisashi VUtada, Takaharu Kawasec

3) Yasunori Nishida, Niromitsu Oshinma, Nisayoshi Shimizu 4) Sciya Uyeda
1) National Rescarch Institute for Earth Scicnce and Disaster Prevention
2) Earthquakc Rescarch Inslilute, Universily of Tokyo
3) Facully of Scicnce., Nokkaido Universitly
4) Departocent of Marinc Scicnee, Tokai University

Using the fopcdances obtained by Nclvork-MT cxperimenl, we try lo construct a two dimensional
sodcl of clectrical conductivity structurc under the castern part of llokkaido by finile clcacnt

scthod.
As a rcsult, such a modcl as shown in Fig. | is obtained. The spatial distribution of the phasc

of the impcdances against the period ( pscudo phase scclion, Fig. 2 ) dircetly indicate the deep

slructure. Volcanic Front
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RESISTIVITY STRUCTURE OF CRUST IN JAPAN ARC AND INDIAN CONTINENT

S. NABETANI Ramesh P. SINGH

Hirosaki Univ. Ind. Inst. of Tech., Kanpur

Resistivity structure of the Northeastern Japan and Deccan Trap Region of India has been
analysed from magnetotelluric observation carried oul by the anthors and L. B. PEDERSEN,
Uppsala Univ. respectively. The former profile is crossing over acilive volcanoseismic zones
emplaced vertically as shown in this figure, and the latter on a stable crust covered with

basaltic formations spreaded laterally over the Gondowana continent of Palaco-Mesozoic age.

FREBALBG 3WMBIYILOEAIE AW (HAkl) OIIYITAEEFLE
HEBZOMTHAEWM P AR, CA - ES>MAEHHA LA VMFLERIALTLS
ERFUFRIL—T oo BPBE (1 — %, W (F) BRI LTRHY
983), HEFREOLOHMFEBI 5 3 KF i i v umiE< Ao R
w, S5HE BTOWMF-—yraA», I BREBBEE > TV S, 0OFFHES
PHERAC > THENBEBREHRET H» > HWELLR3IRDAWBE IV RATANLE
FRZRTREES138kmoTOo7 7 ¢ s ELTYMICIETHLTHLWS. B
LEERULE XBRBEE LT o0 BIERMOW AL CES BT Yy I RUE
et UMl a290 8t h KO E 5 H0TH S S.
532~3kmRARBOA 7HAL BRI 4 YF - FHACELNGHEMTW 1600
2ifoRbODERY. RBET SV 0oy Kmp EO@HBIBLETSHZOE20km
URELHARPORE TS5 3. RIEOMEMIE ML TE R LtBRY

s - dPBEUIAEERY TIF BB THERMN TR LTHEYD
FEORELVHMS, B TOEEWENRIH N B/ Py B/ EREBROIBER
RUMBARKLE (AFBUL) tBAEMNE EMH > CI5F 5N R2MEILNEBS H 3.

A o~ LEVEL {924’/,‘%;;&\“/\\— }%jﬂx}l\& A

ots-

Yo T B, Mts, SIRAKAM - IWAK [
; AR
30 e Y
- |
(42m
V_-
SN

N ~100- MGAL:~1- KM - NE || A PAN -—
N \/\ oo 1 - i

7\ _ v
13 — . -s —— < R

a P




19a-11I-5 - -AFHEOBSE - -

Wl TR
(RB|TRA)

£ hE 1 N TE GZ oD W 34 B 5 = D V™ T

ON TIDAL COMPONENTS IN THE GEOELECTRIC FIELD
OBSERVED WITH A LONG ELECTRODE SPAN

H. Takayama

Meteorological Research Institute

In Fig.2 are shown amplitude spectra of geoelectric and

geomagnetic varations. Aoplitude

spectra of N-S component of the geomagnetic ficld at KAK (b) show a weak pcak about Py, Si, K
constituents. Those of E-W component (c) show a large peak at S: constituent and weaker peaks at J
and M. On the other hand, those of geoelectric variations of KSM-MTO show a remarkable peak at O,

which is not apparent in geomagnctic variations, except at S;.
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geomagnetic field at Kakioka Magnetic Observatory. Arrows indicate
frequencies of tidal constituents whose names are affixed.
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ANALYSIS OF THE GEOELECTRIC FIELD WITH BAYTAP-G
—On the Geoelectric Field around Numazu—
Mituko 0zIMA'’, Toshio MORIZ?), Hiromi TAKAYAMA

1) Kakioka Magnetic Observatory
2) Matsushiro Seismological Observatory
3) Meteorological Research Institute

3)

Since 1985, we have been observing digital values of the geoelectric field
through the use of the telegraphic facilities of NTT at Numazu as shown in Fig. 1.
These data are considerably contaminated by noise which is mainly due to the leakage
current of the electric train. Using the hourly mean values of the observed data, we
were able to successfully separate both the induced and the tidal components with
BAYTAP-G. An example of the result for Numazu-Atami for the interval of Feb.15-Apr.16,
1990 which includes the large magnetic storm is shown in Fig. 2.
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LERAMEHESHEHE b, ZholdMiVNge L THMEIL b &R NS,
MEEAE B Bd, WRABEDCMALLWTBEZELORIG, ) WK Vol.10. No.5. 1988
(DR EXE Bty - &, On the detectability of self-potential variations related
to tectonic activities, 1990 WPGM.
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A COMPARATIVE STUDY OF SELF-POTENTIAL ANOMALIES
IN ACTIVE VOLCANOES

Yasunori NISHIDA and Nobuo MATSUSHIMA
Faculty of Science, Hokkaido University

We made a comparative study of self-potential (SP) anomalies in three active
Hokkaido Komaga-take and Me-akan. The large SP anomalies, in both
were observed over the summit craters of Usu and Hok-
These anomalies are commonly distributed along a fault or a

These evidences indicate that the

volcanoes: Usu,
spatial extent and magnitude,
kaido Komaga-take.
fissure where is high ground temperature zone.
anomalies are mainly caused by the electrokinetic effect due to upwelling of the
ground water. On the contrary, we found positive SP anomalies relating to geothermal
activity at only limited arcas of the summit of Me-akan. Possibly the hydrothermal
circulation of large size has not developed within the edifice of Me-akan.

The summit craters of Usu and Hokkaido Komaga take are surrounded by somma
The impermeable somma lavas may play a role
of a vessel to contain the abundant ground water within the summit crater.

lavas, contrary to the case of Me-akan.
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The correlation between the earthquake svarn off cast of Ilzu Peninsula
and the anomalous potential changes obscrbed in lzu-Oshima Island.

1) 2) ) 2)
Takaharu Kavase, Seiya Uycda, Makoto Uyeshima and Masataka Kinoshita.

1) Earthquake Rescarch Institute, Univ. of Tokyo
2) Department of Marine Science, Tokai University
3) National Research Institule

for Earth Science and Disaster Prevention

Since May, 1987, we have nonitored the clectrical potential change in lzu-Oshiam Island by three
long span dipoles using NTT facilily. Occasionary anomalous potential changes, which were different

fron Lhose induced by geomagnetic variations, have becen observed. Their possible correlation vith
nearby selsoic aclivity has been examined with the result that the daily number of appearance of
one Lype of anomalous potential change increased shortly before M>5 cvents in all the three earthqu-
ake svarns thal have occurred since 1987 in the arca off ecasl of !zu Pcninsula. Whether or nol this

correlation is valid and usuful for prediction purposc is nol certain.
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19a-1II-9  Interpretation of the Apparent Resistivity Change Prior to the 1986
Eruption of Izu-Oshima Volcano (I).

Hisashi Utada
(Earthquake Research Institute, the University of Tokyo)

Izu-Oshima volcano began the sununit cruption on November 15, 1986, after 14 years' quiescence. In order 1o monitor the activity of
the volcano, DC electrical resistivity measurements have been repeated since 1975 across the central cone Mihara-yama, using an
axial dipole-dipole elcctrode conliguration by Yukutake et al.(1990). They detected remarkable changes in the apparent resistivity
associated with the present activity (Fig.1). The most distinct change prior to the cruption has been interpreted rather qualitatively in
terms of ascent of highly conducting magma, and partly due to heating of surrounding rocks and pore fuid by magma.

This paper atiempls to present a numerical model accounting for the observed resistivity variations, Theorctical calculation is made
by solving the Laplace type differcntial equation in an three-dimensional inhomogencous medium. Modeling procedure is as follows;
(1) A background structure is constructed with reference to the magnetotelluric result (Utada and Shimomura, 1990). (2) Theorctical
2pparent resistivily is calculaied for the background structure and then by giving conducting anomaly corresponding to the magma.
(3) The observed data are compared with the thcoretical ones. (4) Position and spatial spread of the conducting body arc cstimated at
each stage of the pre-cruptive period.

As a preliminary result, the following conclusions were obtained.

1) The present modeling evaluated the actual 3-D eflfect of the central pit crater on the observed apparcnt resistivitics.

(2) Precursory variations, particularly the inverse correlation of those in the resistivity A and C could be roughly cxplaincd by a
gradual ascent of the magma head (Fig.2).

(3) More precise modcl of background resistivity structure must be included in the further study to give a quantitative intcrpretation.

(4) Behavior of hydrothermal activity deep in the crater should have had an important roll especially in the early pre-cruptive stage.
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Fig.1. Observed resistivily variations. Fig.2. Calculated variations in A and C.
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ELECTRIC CURRENTS IN THE OCEAH IHDUCED BY THE hbst FIELD
Masahiko Takeda
Data Analysis Center for Geomagnetism ann Space Magnetism,
Paculty of Science, Kyoto University

Electric currents in the ocean induced by the external Dst fields are simulated by using
the same method for Sq field induction. The effect of the ocean is smaller than that for the Sq
field. However, fairly strong currents are induced in the Antarctic Ocean, and these currents
can explain the anomalous behaviour of the geomagnetic respense observed at Hermanus.
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Hagnetic Anomaly on Miyake-jima Volcano Measured by Ground Survey

Masaaki HISHINA
Faculty of Science, Tohoku University

Ground geomagnetic survey of total intensity was carried out in 1980. Observed data are
smoothed by veighted running average sampling within lkm. Residual anomalies are estimated
by subtracting calculated intensities on the surface of circular cone sinulating Miyake-
jima island from observed intensities. Marked positive anomaly with NE-SV trend distrib-
utes in the southwestern part of the island. The chain of craters of 1983 eruption dis-
tributes within the anomaly. In the northern part of the island no marked residual anomaly
is observed.
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Fig.1 Distribution of smoothed total force intensity Fig.2 Distribution of residual magm‘at;ic anomaly.
surveyed on the ground. Contour interval is 500 nT. Calculated field of total intensity cn the circular

cone is subtracted from Fig.1. A chain of craters of
the 1883 eruption is shown by broken line.
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Geomagnetic Varlations at the ASO Volcano 1989-1890.

Faculty of science KYOTO University
Yoshikazu TANAKA

Geonagnelic changes on Cl, 250m south-west from the cenler of Lhe Isl craler of NAKADAKE
is very sensitive to the volcanic activitlies as shown on Lhe Figure. Tolal intensities
observed by a proton sagneloneler were reduced to Aso Volcanological Observalory situaltled
7Kkm vesl from the crater. 3 coollng phases (upward change) and 2 heating slages (downward
change) observed. The Lturnning polints from heating Lo cooling characterized by 891-vent
excavation, explosions on Hov.26 and eruplions on Apr.20 J1990, respeclively. These pheno-
oena are explained by the thermo-magnetic effeclt In the spherical ciust placed 300m depth
of the crater. The sudden demagnetization relaled with the eruplions on Nov.17 and 26 ana-

lized briefly then explained by crushing model of the craler basin.
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NUMERICAL CALCULATIONS OF THE DAM MAGNETIC EFFECT
- LAKE NICHINAN ¢ SUGESAWA DAM ) AS AN EXAMPLE -

SASAL Y., N, osHImaN’) .

3) 3) 3)
HIYAKOSHI ', R. NISHIDA and I. SHIOZAKI

1) Earthauake Research Institute. Tokyo University

2) Department of Earth Sciences. Nihon University
3) Faculty of Arts and Sciences, Tottori University

Piezomagnetic field due
effectively by Green’s function method.

to suwface load of a man-made lake can be calculated most
The Green’s function presented by SASAI (1986) is

reexamined, in wich two different aporcaches for evaluating improper integrals around the

point souce are compared.

both of them give an identical result.
RLI198METH » &, BIRAO HiMCIFIRF 202850 T,
Za b LBAMGEIZE Z2BHOASTNN, BLUBRBUNERT

v, FankiUIEbIz S BEIR, BRSNS EBL TV 5.

¥ LIBREHROHITNT, DAVIS and STACEY (1972 12X > THi® S
hi:. TOEMIL, DERFIIEY 5 KRN HTIHERT, HEER
THRBIhTVWI b VYRR ROHEE2H2»H 5, DEFAMNE
EHBTEEILEY, in SRS (BTG HEN X BHLHME = v
T/REHROKXZ S LROBEIOZWEST S, JSIH-7. D
BERINZ IS E h Scoseismic BT A(LAS, Zedmie rBRlE
hWewlimoRMENELOTH > 2. ERIZURRILT, X0
KRBT SBRUKEEDS VL >HPMEI izl e hs, Do
BOEERRE h 225 5 (HA TR . BHUBILZHANI989)
ZkaTEEHSATV S, & NPT Villly XX HFE N Charuak
BB TIE, SEOKIEIIE LT, EMNERERTALECT
v+ 5 (ABDULLABEKOV et al.. 1979). WiR#& L oy /kty (ki1 10nT,
AEEI N TV B X LOThOESIO 123 & v, EROBNUG
s, 2BAHOTRIIH L INTHEZE THINEZ 2,5, BAlL
HENHVWAGFRM T, oMb N ->Tv 5,
#LBBEKIR O F AREIE, DAVISOOILL > THHTHTFH
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T h s BBETLERO TV 5, L DBEEL S ) HIE, SASAIC
198 MRR L 2. BIBBRAEIZMA ShEAWHOED ©x VRIK
£7 o7 EIENZHVE. ThE VY - LRI LT, HES
HORAE MY THRITIE, EROHEIINT 5 ©x VTRIKELH
RHohs, XLBRIDROBVEIZ U, ~RHMERAR TR
voT, FRBoESEELIRE, REEHSRsNn3, BT, DAVIS
OELFHERIL, —~RIZBHELEBHHK(TS5 2, %29 -Wizow
TOBBEOHBICNEBINOESGBIzSG Ly, L <AashTw
535317, ThizMBSMKTER 5h 5. SASAL1986) 1LY — BT
LR, ZAMPUBA TRRTEB L &RLE. & 2 5MRE,
BkEF o AHBRRI >V TEHRAN AT h, OB RER
OWN Bz MBI & B = & H53» - 72 (SUZUKT and OSHIMAN, 1990; S
4541, 1990), HGRUIRAIBI T, ARG HORIKT 2458 H

%507, HANEET 5.

In the particular case of the normal surface load problea.
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MAGNETIC SURVEY NEAR THE IWAIZUMI ARIEA, IWATE PREFECTURE

Tadashi NISHITANI (Akita Univ.) and Sin'ichi KIKUCHI (Mizusawa High School)

Magnetic survey near the

Iwaizumi areca, Iwate Prefecture has

been performed. There is a collapse doline in this area and two
survey lines, north—south and east-west lines, were determined.
The main purpose of this survey is to find a new cave near the

doline.
magnetometer, The height of

result of north—south line is shown in Fig. 1.

Magnetic total force were observed using proton

the sensors are 2. 00 and 2. 75m. A
Doline is located

around 200 to 240m. The peak near 220m in Fig. 1 can be explained

as an effect of terrain. In

the present stage it is difficult to

specify a new cave in this area.
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GEOMAGNETIC TRANSFER FUNCTION IN CENTRAL JAPAN

Tetsuya Yamamoto

Kakioka Magnetic Observatory

In last five years, we carried out geomagnetic observations at about 10 sites in the central

part of Japan.

The geomagnetic transfer functions at the periods of 8 to 128 minutes on these sites

are investigated with the previous results of the array observations in Tokail and Central Japan.

As a general feature, the induction arrows point to the south by the coast effect.

But in

detail, the arrows in the western part are rotated eastward compared with those in the eastern part.
In the western part, the arrow at the period of 16 minutes points a little eastward from that of 64
ninutes, while the arrows in both periods point to the same direction in the eastern part.

These observed features will be explained by a concentrated current along the morth-south
direction under the ecastern part.
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ON A REDUCTION METHOD OF ANNUAL AND SEMI-ANNUAL VARIATIONS
IN THE GEOMAGNETIC TOTAL FORCE
NORIIIKO SUMITOMO
DISASTER PREVENTION RESEARCH INSTITUTE, UNIVERSITY OF KYOTO

In order to detect long-term tectonomagnetic changes in the geomagnetic total
force it is important to remove annual and semi-annual variations from observed values.
A reduction method for elinminating the Dst variations included in the geomagnetic total
force was examined using the horizontal components of KNY instead of equatorial Dst
indices.  Results showed that some annual variations were still remained in the
reduced values. It is considered that seasonal movement of the ring current position
toward north or south depending upon the angle between the direction of the solar wind
and the rotational axis of the Earth is responsible for the annual variation of the
reduced values.

EBAOMEAELELAP» MBI RFE LB ELETRBLL LS LT 2 RADBTLATY
3. JITH. LLRBHWMWEAZLLT, ZORBOMEBMALSUA AL WLREILHS Xk
2% KBORANORRE QLT IR, HELLHTAE X562 VD StBMEHIZO>OVWTH LB,
BRABLLLASIFBRBAORBICLABBOKTEIRS (SH) OBLPMTTRS (62 ) o
Mmid. equatorial DstEDeldhif. XX THEBSN B TH %\,

SH=-asDeCOS ($). S5Z=Db*xDeSIN (o)
CCTHRBRAETHSE, 2. 2BRHOTIT T 2BRARME 32 L.
SF=6HCOS (1)+8ZSIN(I)
=—De(a*COS (¢)COS(I)-—-b*SINI(a3s)SINICI))
ERDEN. DeASALhEDstEHHRLBIOBNMI LM ET 2 o L HWKS, Deldts
WHEILL>TDst indext LTRHOATWEHN., CHEHMMUTHEN L X4 L Ld M
RALMESBOAL VWS LA BN, F/cNDst index & FHB¥E —IERPOE

BRI 3,
BHin2£(1986)T. AZAEANTHLBNIOBIICH I 2D s t fiE%. D s tindex I
6. AR, HEROHEZAWTHE I FELEODWTHRRLI EHDH 2, E AN zOR.

CSZ/CHDK (Ask, BFHH5E LMD L—ENEY) FPFEHEAML I LTAMRTEODL2 L2548
N, SCTi. 1968—1986NF (1 94%) O], Ziif. HERDnonthly mean v
alue #HWT,

1)8Z/6HRsHiI/6HZENFEHAEA (Hi, Hilxi. jJMWmOAKTRY)

2) BEROHEMAWLDs LEBEDOTTHE
SLEHRLERICOWTHETE, 2/, 2) TIE. FMMB—a HENYS X ZID L7, SheHiE
MELEFLILERL., 2ORAFERWICEFEET S ring current OEBIUZOREN
BROBEMEABRLEOMECHKTFLTHLCBHTITHRESH2 L 22032, 25,
ERERTOBREDHEORRLE AR D, 2 /. 1977-1980%E (2t Ffy (Zsecular variation NHR
BEABE RN, 2OFENring current DRVBEH DL TEHNDH 2. CntrBEENOM
WROF~5 2T, 6Z/ CHBOERIERBEN DT 2 WRTRIT 5.
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DIRECTIONS OF THE GEOMAGNETIC ANOMALY LINEATIONS BETWEEN ANTARCTICA AND AFRICA
Yoshifumi NOGI'’ ,Nobukazu SEAMA2’ ,Nobuhiro ISEZAKI®

1DMetcorological Research Institute  2)0cean Research Institute, University of Tokyo
3)Faculty of Science, Chiba Universily

Directions of two dimensional magnetic structures were ditermined by using vector anomalies of the geomagnetic
field along two observation lines belween Antarctica and Africa. The directions of the geomagnetic anomaly
fineations and fracture zones were extracted from that of two dimensional magnetic structures by using satellite
gravity data and bathymeiric features added lo sea surface gravity data and sea bottom topography during this
cruise. Almost all the directions of the geomagnetic anomaly lineations are in good agreement with the directions
that have been reported. However, WNW-ESF directions .around 63°S, 31°F, and N-S and NNE-SSW directions, around
60°S, 30°E and 63°S, 22°E, of the geomagnetic anomaly lineations that have never been suggested are detected.
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DOSE PHASE DIFFERENCE BETWEEN GEOMAGNETIC DIPOLE
AND NON-DIPOLE STATISTICALLY STGNIFICANT?

Yukiko YOKOYAMA
((lniversnty of Industrial Technonlogy)
and
Takesi YUKUTAKE
(Earthquake Research Institule, the University of Tokyo)

Robust estimate is performed on phase differences between Lime variation of
the Gauss coefficients and the length-of-day concerning the sixty year
variation. As a result, weighted mean value of their phases is determined to be
-6+ 44 degrees. Hence, it is concluded that the phase of the geomagnetic
dipole, whose lower limit is 48 degrees, is significantly differenl from other
harmonics.
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A PROCESS OF GENERATING VARIATIONS IN THE NON-DIPOLE FIELD
RELATED TO DIPOLE CHANGES

Takesi YUKUTAKE

Earthquake Rescarch Institute, University of Tokyo

Observation suggests Lhat a significant correlation exists betveen variations in the dipole and
the non-dipole ficlds, implying that the non~dipole field has changed its intensity in proportion
to the dipole change. A mechanism is proposed to explain this relationship. Suppose stratified flows
are predominant near the surface of the core. Such stratified flovs, when expressed by toroidal
potions, induce poloidal mangetic fields of non-dipoletype through interaction with the dipole
field. Even when the fluid motions are steady. the induced fields vary according as the dipole
changes. A velocity of 1073 cm/sec is sufficient to explain the relative nagnitudes of the non-
dipole to the dipole ficld for the varialions with periods longer than 8000 year, whereas a velocity

of 0.2 cm/sec is required for the 60 year variation.
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OPTIMAL ESTIMATION OF SQUARE SUM OF THE GAUSS COEFFICIENT

Yozo hamano and Eiji Mochizuki
(Geophys. Inst.,Fac. of Sci., Univ. of Tokyon)

A method is presented for estimating the square sum of the #deomagnetic Gauss coefficients
from small number of data points. Our formulation is an extenlion of the method invented by
Silver and Jordan(1982) for estimating scalar seismic moments from noisy seismic data.
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19p-11I-11 A Best-Fit Eccentric Dipole and The Invariance
of The Earth’s Dipole Moment

Yasuharu SANO

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

It is demonstrated by a simple example and elementary calculations that under cer-
tain optimum condition the dipole moment of the dipole field fitted to a g.iven distribl'l-
tion of potential is not necessarily the same as the dipole moment of the given magnetic
field. The dipole moment of the original magnetic potential is invariant, that is, lt. is
independent of the choice of the position of the origin of the coordinate S)(stem. D?splte
this, the dipole moment of the fitted dipole can be different from that in the original
magnetic potential, depending on the choice of the optimum condition on the parame-
ters. Optimum condition used here differs from that adopted in Schmidt’s definition in
that no translation of the coordinate system is performed in the present deﬁnition.. It
is seen, however, that the present definition becomes identical with Schmidt’s definition
when the harmonics of degrees higher than the quadrupole are truncated. When all the
higher harmonics are included in the definition, we obtain a different dipole moment
and location than those obtained from the conventional definition by Schmidt. More-
over, the obtained dipole moment and location are different from those deduced from a
generalization of Schmidt’s definition by inclusion of all harmonics to the infinite degree.
These differences are thought to arise from the discrepancy between the position of the
fitted dipole and the center of the sphere on whose surface the integration defining the
optimum of the parameters is carried out.
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TRANSITION F1ELDS DURING THE UPPER AND LOWER JARAMILLO
POLARITY REVERSALS

Miho Seki, Kecigo Yamamoto, Eiji Mochizuki, and Yozo Hamano

(Geophys. lunst.,Fac. of Sci., Univ. of Tokyo)

Transition fields during Lhe upper and lower Jaramillo polarily reversals were examined
by using the sediment records. In our model, geomagnetic field reversals were simulated
by a linear variastion of the axial dipole ficld, corresponding increase or decrease of
either quadrupole or o:tupole zonal harmaonics, and a stationary non-zonal f[ield
expressed by VED (Virtual Equalrial Dipole). Among the four models given in Fig. 1,
model 3 is the most probable one for the both reversals (N-R and k-N).
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Estimation of Fluid Motion in the Earth’s Outer Core
Taking into Account the Navier-Stokes Equation

Masaki Matsushima and Yoshimori Honkura
Departinent of Applied Physics, Tokyo Institute of Technology

Fluid motion in the Iarth’s outer core can be estimated from geomagnetic field data. So
far we have considered a very simple mechanism in order to estimate a differential rotation
which is expected to generate strong zonal toroidal magnetic fields; that is, we have expressed
angular momentum transfer in terms of virtual displacement of fluid particles. In this paper we
attempt to solve both the induction equation and the Navier-Stokes equation and estimate fluid
motion in the core. In practice, it is very difficult to solve all the equations which describe the
physical state in the core. If we can estimate poloidal velocity fields somehow, however, it is
possible to derive toroidal velocity fields from the poloidal velocity fields by solving the Navier-
Stokes equation.

We expand scalar functions for toroidal and poloidal vectors, corresponding to velocity and
magnetic fields,in Chebyshev polynomials for radial dependence and in spherical surface harmon-
ics for §- and ¢-dependence. For example, a scalar function for a toroidal velocity field is
expressed as

L 1t N
Ve(r, 6, ¢, 1) = 35 3 3 " VI T8 To(=) Y76, 4),
l=1m=0n=0
where T,(z) is a Chebyshev polynomial with order n, Y]%(6, ¢) a spherical surface harmonic
function with degree ! and order m. The summation Y, ' means that the n=0and n =N
terms are multiplied by % The radial coordinate r in the outer core is transformed into the
coordinate = (—1<z<1).
As the first step, we take into account interaction terms which we have considered so far,

and estimate fluid motion in the core. Figure 1 shows an example of the distributions of the
angular velocity field and the zonal toroidal magnetic field. The estimated fluid motion in the

core is shown in Fig. 2.

ANGULAR VELOCITY TOROIDAL MAGNETIC FIELD
N N
cMB cMmB

VELOCITY FIELD

e Ice iy

s
Fig. 1. The distributions of the angular velo- Fig. 2. The estimated fluid motion in the
city field and the zonal toroidal magnetic field.  core.
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Exact Nonlinear Hydromagnetic Wave Solutions in a
Thernally Stratified Pluid within a Cylindrical Container

Hiromitsu Hamabata
Paculty of Science, 0Osaka City University

The propagation of nonlinear hydromagnetic waves in a highly conducting
sself-gravitating fluid in a cylindrical geometry, subject to the convective
forces produced by a radial temperature gradient, is treated in a Boussinesq
approximation. It is shown that there are exact solutions with large ampli-
tude but restricted form, which include as special cases the hydromagnetic
Wwaves propagating along the axial magnetic field and propagating along the
azinuthal magnetic field. These solutions may be applicable to the hydrona-
gnetic vaves in the Earth’s fluid core and the solar convective zone.
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MAGNETIC FIELD GENERATION
IN  MAGNETOCONVECTION WITH ROTATION

Geophysical

in

H. Kato and H. Oya
Institute, Tohoku University

magncetoconvection with rotation has been carried

In addition
Bénard convection with rotation, an

to tLhe results of studies on the
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of the remarkable helical flow.
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On the Altitude Extension of lon Conics Heating Regions

W.Miyake, T.Mukai, and N.Kaya
¢ CRL » ISAS Kobe Univ.)

More energetic ion conics are found in higher altitude (Fig.1). This may
directly mean that more energetic perpendicular heating at the local region can
occur at higher altitude. Alternative interpretation is-that the conics heating
region is largely extended in allitude

and the integraled heating as they flow a0
out along the field line results in the
higher temperature at higher altitude. 10 4500-5500 ka

In the former case, at a certain
altitude ion conics with the cone angle
near the perpendicular direction should

have a temperature higher than that of 5 |
the conics with smaller cone angle, le . ) .
since the cone angle is directly relaled . )
to the altitude of heating region. In the ) R
later case, the continuous perpendicular e,
q .
heating makes the cone angle change less 19 ! L L 1 1
significant,so that the temperature may 6
not have the so clear relation to the cone |, 5500-6500 Kkn

angle. The wmagnetic mirror force, however,
converts the perpendicular velocity to the
parallel velocily even in this case.

Therefore, it might be expected that the 5 .

fon conics with the smaller cone angle 1 | T "

have a higher temperature. T
Figure 2 shows the scatter plots of " .

conics temperature against the cone angle w
for various altitude ranges. There is not ,%_:’
so clear relation between the temperature %l
5
—

e es e

and the cone angle at a certain alltitude
range. The higher temperature might tend
to be found at a smaller cone angle.
The results indicates the integrated
heating of ion conics in the extended

6500-7500 ko

5 .
heating region. 10 | . . .
e .
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OBSERVATION BY AKEBONO SATELLITE :
CORRELATION BETWEEN UF1 ENERGY AND LOSS CONE DISTRIBUTION

N. Kaya. T. Mukal and LEP team
(Kobe Univ.)(1SAS)

e bave examined correlations between encrgy distributions of upflowing ions and loss
cone distributions of electrons. The pltch angle distribution of electrons for a period from
16:39:15 to 16:39:45 at Aug. 28, 1989 is shown in Fig. 1, where we sce an evident loss cone
distributfon for upflowing high flux electrons. ¥We carried out the test particle slmulation
using a model of dipole magnetic field in order to calculate an acceleration potential from
the loss cone distributions. The results of the test particle simulation Indicate that the
potentials estimated by the distrdibutions fo the loss cone are consistent with those obtained

from the cnergy distributions of the UFI's.
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Impulsive Electric Field and Upward Flowing Ion Beam

H. Hayakawa, K. Tsuruda, T. Mukai, and

The Inst. of Space and Astron. Sci.

T. Okada
Toyama Prefectural Univ.

Impuslsive electric fields which show characterictics similar to that of the Electrostatic shocks are frequently
observed near the trapped boundary of energetic ions. Those electric field coincident with the upward flowing ions
(both beams and conics). The relation between the change of the electric potential measured along the satellite
path and the energy of the ion beams is examined. The results show that the differences of the potential are not
sufficiantly large to explain the energy of the ion beams. Though the potential differences in the vicinity of the
ion beam events reach up to several kV, no significant potential change is observed at the edge of the ion beam
events. It is suggested that V(S)-shape static potential structure is not the generation mechanismn of the observed

ion beams.
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Low energy Downward Flowing Ion (DFI) events observed by EXOS-D/SMS
E. Sagawa (CRL), B.A. Whalen, A.W. Yau, S. Watanabe(NRCC/HIA)

Downward Flowing Ion events (DFI) are defined in which the ion picth-angle distribution has a peak at the
down going direction toward the local ionosphere along the field line, i.e., ions are flowing toward the jonsosphere
from the magnetosphere. DFI’s are not common compared with UFI's and Conics which indicate the flow of
ionospheric ions into the magnetosphere. Both LEP and SMS instruments on board the EXOS-D satellite have
observed a number of DFI events, particularly during the last winter in the northern hemisperhe. This paper
reports very low energy DFI events observed by SMS.
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THERHAL HM/Q=2 ]JONS HEASURED BY SMS- [AKEBONO]

S.Watanabe,E.sagawa and |.lwamoto
Communications Research Laboratory

B.A.Whalen, A.W.Yau and S.Watanabe
CANADA NRC- Herzberg Institute of Astrophysics

Downward thermal H/Q=2 ions measured during the geomagnetic quiet
day without Hle+ and 0+ component in and around Lhe cusp region seems to
be He++ from solar wind after strong absorption Lo lose ils energy by
beam or two stream instabilities. He++ must be good tracer to define
the solar wind entrance area ,since le++ is the major component of the
solar wind and the minor component in the magnetosphere.
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2la-IlI-1  PALEOMAGNETIC STUDY OF QUXU PLUTON
OF THE GANDESE BELT, TIBET

YO-ICHIRO OTOFUJI*, JUN KADOI*, SHOUBU FUNAHARA*,
FUMIYUKI MURATA#*, AND XILAN ZHENG**

* Department of Earth Sciences, Faculty of Science,
Kobe University, Kobe 657, Japan
* ok Institute of Geology, Academia Sinica, Beijin, China

Fifty samples have been collected at 10 sites from the 42.5 Ma Quxu pluton of Gangdese
batholith and 48 Ma Lingzizong welded tuff. The sampling localities of the pluton are located
within 31 Km from the Indus Zangbo suture zone, whereas the welded tuff is more than 65 Km
from the suture zone.

Almost all sites have low temperature component with northward direction. They are
thermally demagnetized at a temperature above 300°C. The pluton and the welded tuff close to
the Indus Zangbo suture zone acquired effectively secondary magnetization which was
probably originated from the thermo-viscous remanent magnetization.

High temperature components appear in two sites of the pluton and in one site of the
welded tuff. Paleomagnetic direction of the pluton shows westerly deflection in declination
(D= -50°~ -80°), whereas the welded tuff has northward direction with reversed polarity.

The westward direction of the pluton is consistent with the paleomagnetic direction
which was observed in rocks along the Indus Zangbo suture zone. This indicates that the Quxu
Pluton of the Gangdese belt was also subjected to the ‘Domino-style' deformation since 42.5 Ma.
The deformation was probably due to the collision of the Indian continent. The Lingzizong
welded tuff has been affected little deformation, indicating that the deformation did not

propagate into the area at 65 Km from the Indus Zangbo suture zone.
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THE PALEOMAGNETIC RESULTS ON APPARENT POLAR WANDER PATH
FOR THE SOUTH CHINA BLOCK

Yasuhisa ADACHI', Hayao MORINAGA2, Yu Yan LIU?, Guo Zhu FANG?,
and Katsumi YASKAWA*

'The Grad. School Sci. & Technol., Kobe Univ..
2Fac. of Sci., Higeji Institute of Technol..
?China Univ. of Geosci. (¥YUHAN)., ‘Fac. of Sci.. Kobe Univ.,

Prelioinary paleonagnetic study have been performed on sedimentary rocks
from the Quaternary to the Precanbrian formations to establish the apparent
polar wander (A.P.N.) path for the South China Block. All the specioens
were demagnetized through progressive thermal treatment. The characteristic
conponents for each site were accepted as reliable provided the following
criteria were satisfied: is the renanent magnetization stable with respect
to progressive thermal demagnetization? and is the site-mean direction
before tilting correctopn different from that of the geocentric dipole field
?, suggesting whether the direction is attributed at least to recent
secondary nagnetization or not.
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Paleomagnetic study of the Auckland volcanic field, New Zealand.
—A geomagnetic excursion at 28Ka—

H. Shibuya,
Univ. Osaka Pref.

J. Cassidy, 1. E. M. Smith
Auckland Univ.,

T. Itaya
Okayama Univ. Sci.

A geomagnetic excursion was found in the Auckland volcanic field, New Zealand. The Auckland volcanic field is
one of the alkaline volcanic fields in the western part of the North Island. The age is believed to range younger than
100Ka. The tentative characteristic paleomagnetic direction for each volcano (Figure) shows that six out of 21 volcanos
have intermediate direction. The facts that (1) two of them have multiple sites of concordant direction, (2) the
directional clustering well corresponds to the geographical distribution of the volcanos, (3) all 4C ages available on
these volcanos ranges from 25 to 30 Ka (mostly 28 to 29 Ka), suggest that the intermediate direction is due (o
geomagnetic excursion. It may be correlated to Lake Mungo and/or Mono Lake excursion.
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Fig. Tentative characteristic paleomagnetic directions for
the Auckland volcanic field.
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Statistical behavior of the geomagnetism during 0.1 ~ 2.7 Ma on the Southern hemisphere
froin North Island in New Zealand

Tsunemi TACHIBANAY, Hidefumi TANAKAY, Masaru KONOY,
Hideo TSUNAKAWA?, B.F.Houghton®, and Yoshiyuki TATSUMI

Dept. of Applied Physics, Tokyo Institute of ‘Fechnology
Institute of Reserch and Development, Tokai University?

New Zecaland Geological Survey, Rolorua

3)

Depl. of Geology and Mincralogy, Kyoto University?!)

43 ignimbrites and 16 basalts were collected in Taupo Volcanic Zone, Auckland Basalt Field, Alexandra Basall Field
in North Island of New Zealand. Their ages are from 0.1 Ma to 2.7 Ma, and they were determined by K-Ar method or
Ar-Ar method. These samples have stable NRMs and we can study statistical behavior of the past geomagnetim in New
Zealand(in Southern hemisphere) for both paleodirections and paleointensities.
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Mean paleodirections for 0.1 ~ 2.7 Ma in New Zealand

n Inc| Dec|a95| plat| plon

Normal | 35 | -57.1 83| 88| 83.5| 2803
Reverse | 16 | 54.7 | 1787 | 7.6 | -88.4 | 3164

Total 51 | -56.4 50| 6.4 | 86.1]2755

Corresponding VGP positions

VGP(South Heai, )
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Paleomagnetism of Tertiary Deposits in Tanegashima Island off Southern Kyusyu

Kodama, K.', K. Inoue?, and T. 0zawa?
!Department of Geology, Kochi Univ., 2Department of Earth Sciences, Nagoya Univ.

A paleomagnetic study was carried out on the Palecgene Kumage group and the
Hiocene Kukinaga group in Tanegashima Island off Southern Kyusyu. Normal and
reversed mized polalities were found from the Kukinaga group, whose declimations
deflected NNE-SSW by ~ 30°. A folding test applied to the Kumage group was
negative but their directions were consistent with the reversed directions from
the Kukinaga group. This means that the Kumage group was remagnetized at Early to
Hiddle Miocene when the Kukinaga group was deposited and afterward they both
undertook counter-clockwise rotation by ~ 30°.
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Paleomagnetic study of the Ashiya Group at the northern pari of Kyushu Island

Naoto ISHIKAWA
Department of Earth Sciences, College of Liberal Arts and Sciences, Kyoto University

Palecaagnetic study was carried out on sedimentary rocks of the Oligocene Ashiya Group at the northern part of Kyushu Island.
Characteristic directions which were probably regarded as the directicns of primary magnetization were obtaind at 7 sites. The
nean direction calcurated froa the untflted directions of the 7 sites is D=36.6° and 1=48.9° (aos=12.5° ). In comparisocn with
APWP of Southwest Japan, this palecmagnetic direction of the Ashiya Group indicates a counter-clockwise roation (27.5° +20.0°)
of the northern part of Kyushu Island relative to the main part of Soulhwest Japan since about 30 Ha.
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Paleomagnetic Results from the late Cretaceous Koto Rhyolite

K. Fukuma and M. Torii
Department of Geology and Mineralogy, Kyoto University

MERWEOTHES
EHES, RERZ (EHXHE)

From the sixty sites paleomagnetic samples were collected from the late
Cretaceous Koto Rhyolite composed of the felsic welded tuffs and intrusive rocks. We
can isolate characteristic remanent magnetizations (ChRM) through the stepwise
thermal demagnetization from the most samples. Rock magnetic experiments, including
AF and thermal demagnetization of NRM, high-temperature susceptibility,
thermomagnetic analysis and thermal demagnetization of orthogonal IRM, reveal that
the dominant career of remanence is nearly pure magnetite and the minor career is
pyrrhotite or hematite.  Magnetic polarity of each unit is well defined and changes
normal-reversed-normal according to the stratigraphic sequence. Normal and reversed
site-mean directions are almost antipodal and tightly clustered. Inthe contact aureole,
the host rock (welded tuff) is totally or partially remagnetized due to the intrusive rock as
a function of distance from the boundary. The direction of remagnetized component °_f
the host rock is antiparallel to the ChRM and parallel to the magnetization of the intrusive
rock. The ChRMs of the host rock pass the contact test. On the other hand, tilt-
correction based on the eutaxitic structure of the welded tuff yields highly scattered
ChRM directions compared to the uncorrected directions. Positive reversal and co.ntaCt
tests suggest that the ChRMs are primary origin. Negative tilt-correction, however, Is
probably due to the originally tilted emplacement of the rocks.

Paleomagnetic pole obtained from Koto Rhyolite is in good agreement with that from
San'in area and in disagreement with that from Nohi Rhyolite. This results supports tt?at
the Koto area has been united in a single block with San'in area and has rotated relatuye
to Nohi area. The area of Koto Rhyolite is placed around the eastern margin of the rigid
block of the Southwest Japan since the late Cretaceous age.



21a-III-8 GLOBAL PALEOINTENSITY DATABASE FOR GEOLOGICAL TIME:
ITS CONSTRUCTION AND USE

Hidefumi_Tanaka, Hideo Uchimura, and Masaru Kono
Dept. of Applied Physics, Tokyo Institute of Technology

Behavior of the intensity of the past geomagnetic field is much less known compared lo
directional properties.  Paleointensity data are useful to reveal the characteristics of
geodynamo in a long time scale. Unlike the directional data, they are still useful for the
remote past when plate reconstruction is difficult because they vary only within a factor of
2 as long as nearly dipolar geomagnetism was sustained.

We compiled all published paleointensity data obtained from volcanic rocks for the whole
geological past except for those belong to archeomagnetism dataset. 964 paleointensities
from 66 original papers were stored in a dBXL data file. About half of the data (495
entries, 51%) are site mean paleointensities based on more than one specimen, but the
other half (469, 49%) are single specimen data or from unknown specimen number. 593
entries (62%) are data obtained by the Thelliers' method, 283 (29%) are by Shaw's method,
and 88 (9%) are by other methods. Data number decreases with age; 628 entries (65%) for
Cenozoic, 253 (26%) for Mesozoic and Paleozoic, and 83 (9%) for Precambrian.
Paleointensity data has much increased in number and their quality within the last decade,
and yet site distribution is not very global (for instance, 92% of the data entries are from
the Northern hemisphere).

We will discuss the statistical properties of paleointensity in the geological past, and we can
make a critical assessment on the conclusions of the earlier paleointensity reviews such as
Smith (1967), Kono (1971), McFadden and McElhinny (1982), and Prevot et al. (1990).
Some of the properties we are interested in are listed below.

(1) Is the intensity Gaussian distributed ?

(2) Is the range of intensity variation within factor 2 of today's value ?
(3) Is Paleozoic a period of intensity low ?

(4) Is the intensity always small when field is reversing ?

(5) What is the minimum or maximum field strengths in history ?

(6) Is there correlation between intensity and frequency of reversals ?
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Deconvolution of Pass-Through Data of APC Core Samples using Bayesian Statistics
Hirokuni ODA*, Hidetoshi SHIBUYA**

Department of Geology and Mineralogy, Faculty of Science, Kyoto University
“*Department of Earth Sciences, CIAS, University of Osaka Prefectore

Deconvolution of pass-through data using Bayesian statistics was carried out on the U-
channel samples from two cores of ODP Leg124 . Pass-through measurement was performed
at intervals of 5mm and the same U-channel samples were cut into 5mm thick thin sections.
The NRMs of the thin sections were measured by cryogenic magnetometer and were
compared with the magnetizations obtained by deconvolution of pass-through data. These
Iwo data set showed good agreement in each Axis.
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CHEMICAL REMANENT MAGNETIZATION OF DECAYED GRAVELS:
A HYPOTHESIS OF ITS SINULTANEOUS ACQUISITION IN A GLOBAL AREA AND ORIGIN FROM BACTERIUM

Katsuyasu TOKIEDA and Haruaki ITO
Dept. of Physics, Faculty of Science, Shimane University

A.F.demagnetizations isolated cro components sharply convergent to a definite direction (D-0,1-55) from decayed
gravels which were collected from 8 sedimentary layers of Miocene and lower to middle Pleistocene in Shimane, Aichi,
Tokyo, Japan. This iwplys simultaneous acquisition of the crms in a global area. We consider that the crms of the
decayed gravels were originated in iron-hydrates or iron-oxides produced by bacterium, because sharp convergence in
their directions requires rapid nucleation of new magnetic minerals.
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2la-1II-11  Rock magnetic property of sub-bottom sediments
from the Japan Sea (ODP Legl27)

Masayuki Torll (Kyolo University), Akira Hayashida (Doshisha University),
and Luigi VigliotU (Istitute di Geologia Marina, Bologna)

Leg 127 of Ocean Drilling Program (ODP) successfully recovered whole sub-bottom
sedimentary sequence from the Yamato and Japan sub-basins of the Japan Sea. We
Investigated rock magnetic property of the recovered sediments to get following information:
(1) optimum condition of demagnetlization treatment for helping paleomagnetic works, (2)
magnetic mineralogical change assoclated with diagenests, particularly such as opal A/CT
transition, (3) secular change of magnetic minerals, which may reflect change of source and
sedimentary environment.

We will report mainly for the samples from Site 797 (Yamato sub-basin). Two test
samples are collected at each horlzon of the core, namely 19m, 135m, 258m, 314m, 505m,
717m, and 819m of the depth from sea floor. These samples were taken from typical lithologic
units of this site. One of the test samples from a particular horizon was treated as follows;
alternating fleld demagnetization of NRM -> ARM acquisition (DC=0.1mT and AC=100mT) ->
alternating field demagnetization of ARM -> acquisition of IRM (up to 1.3T with back-field
method) -> alternating fleld demagnetization of IRM -> orthogonal IRM acquisition (soft=0.1T.
medlum=0.4T, hard=1.3T) -> thermal demagnelization of orthogonal IRM, associated with low-
and high-frequency susceptibllity measurement at each step of demagnetization. The rest of
the test samples were thermally demagnetized to find vectorial components of NRM, and
susceptibility measurement was also made at each step of demagnetization. Strong-fleld
thermomagnetic analysis was partly applied.

We find thal thermal demagnetization is more effeclive to reveal multiple remanence
components than alternating field method. The thermal method of demagnetization howeve;'l
bring about new production of falrly magnetic minerals above temperature of 350°C. Therm
demagnetization has therefore some limit for application Lo these sediments. Dominant
magnetic mineral throughout this core is found to be Ti-poor magnetite on the basis of
thermal characteristics of the orthogonal IRM. Magnetic minerals of low blocking temperature
(ca. 80°C and 300°C) are also found (Fig.1). Those magnetic minerals can be goethite and
pyrrhotite.
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Fig.1 Two examples of thermal demagnetization of orthogonal IRM (0.1, 0.4 and 1.3T).



21a-11I-12

SIZE DISTRIBUTION OF MICROSPHERULES IN LOWER JURASSIC BEDDED CHERT

Chang-Fee Cho, Rie Hori, Hiroyuki Umeda
Faculty of Science, Osaka City University

Magnetic microspherules have been found in various sediments. We
extracted spherules from the radiolarian cherts which composed of
highly siliceous components. This cherts sedimented during latest
Triassic to early Jurassic boundary laver.

Magnetic extraction procedure was first to crush the specimen and
pass through the sieve (less than O0.5mm sizes). The magnetic
components were separated out with hand magnets in crushed samples.
In the final step, microspherules were extracted from the magnetized
particles under a binocular microscope.

The size of microspherule was measured using optical microscope
equipped with computerized image processing system and used of
scanning electron microscope.

There - are several empirical descriptions of fragment
distributions. Typically, the simplest description has been wused a
power law. We obtained the size distribution of magnetic

microspherules in this work. There is a wealth of information.

1) change of size distribution duration 20 m.y.({(including the
Triassic-Jurassic boundary layer).

2) distinction of size distribution due to the type of specimen,
that is, chert layer and thin shale layer.
. 3) empirical model of size distribution of magnetic
microspherules.

We summarize the above mentioned results.
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LONG-TERM ORBITAL EVOLUTION OF A SATELLITE IN A PRIMARY
EXTENDED ATMOSPHERE: ORIGIN OF MARTIAN SATELLITES

SHO SASAKI
Faculty of Science, Hiroshima University, Hiroshima 730, JAPAN

Martian satellites are considered to be captured asteroids.

Gas drag

in a primary extended atmosphere is a possible mechanism for satellite

origin.
satellite (Phobos) is calculated.

distance increases as if the satellite would avoid stronger drag.
the orbital evolution is prolonged.
velocity should change the total evolution

a result,
initial
Mars year) greatly.
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ACCRETION OF FINE PARTICLES : 1. STATEMENT OF PROBLEMS AND PRELIMINARY EXPERI-
MENTS.

Naoji Sugiura, Tatsuaki Okada and Kaoru Klyota
Geophysical Institute, University of Tokyo

In the beginning of the solar system, condensable matcrlals were in the form
of fine particles. The fine particles settled onto the equatorial plane to form
a dust layer which broke up to form planetesimals. In a statlc nebula, if a
fine particle settles alone it takes millions of years to settle down, while |if
fine particles stick together on mutual encounter., it takes only thousands of
years to settle down. Thus sticking probability of fine particles Is an I1mpor-
tant parameter which affects formation of planetesimals and planects. If the
solar nebula was turbulent, it is estimated that aggregate of particles must be
larger than 1 meter in diameter to be able to settle down onto the equatorial
Plane. Thus, sticking probability of fine particles i{s quite Important in this
case, too. Aggregation of fine particles could also be a quite important factor
in early atmospheres of planets. Early atmospheres are expccted to be rich in
fine particles due to (1) comminution of existing solid materials and (2) evapo-
ration and recondensation, by impact events. Thermal structure of atmospheres
depends strongly on the size of fine particles, because opacity is nearly pro-
portional to the total cross-section of the partlicles which depends strongly on
sticking probability of fine particles.

Many factors, composition, shape and size of particles, adsorbed materials
on the surface of particles, electric charge, ambient gas pressure... etc.,
could affect sticking probability of particles. Sticking probablility of fine
particles 1is, however, very poorly known. At smaller sizes, (much less than 1
micrometer), it is generally considered that the probabllity 1s high (nearly 1)
but at sizes larger than 1 micrometer, there exist almost no data on the stick-
ing probability.

A pllot study on accretion of particles was made using particles produced by
condensation 1in air. A YAG laser was used as a heat source for evaporation of
materials. The laser beam is 4 mm in diameter and the power is less than 50 W.
Aggregates of fine particles were observed with an electron microscope.

At present, making powders of desired character Is the main difficulty. So
far, Mg0 and ZnO powder have been examined. The following are the main observa-
tions on the formation of particles.

Oxides are difficult to evaporate partly because 1t is whitish, and partly
because heat of combustion is not available as an additional heat source. In
contrast oxide powder can be easily produced by oxidation of metal. For in-
stance, Mg0 particles are easily produced by combustion of Mg ribbon but not
easily produced from Mg0O cake.

Zn0 grains have a peculiar shape, four arms sticking out from the centre.
MgO grains have a regular cubic shape.

As to the aggregation of particles, the following features are noted.

Due mainly to the difference in shape, ZnO make large aggregates (up to
several cm), while Mg0 generally make small aggregates (less than 10
micrometer).

Occaslonally, Mg0O make string shape aggregates (more than 100 micrometer in
length). The condition for the formation of strings 1s not known yet.

In the case of Zn0O, geometric factor is important for aggregation. 1In the
case of Mg0, van der Waals force may be responsible for aggregalion.

Aggregates of Zn0 have a very low apparent density, corresponding to a
porosity of more than 99.9 %.

The preliminary results indicate that sticking probability could be quite
different for various materials and show that experimental determination of
sticking probability is important.




21 111 3 Fxperimental Formation of Magnetite and
p Other Iron Oxide Grains by Gas Evaporation Technique

C.Kaito and Y. Saito
Electronics and Information Science Kyoto Institute of Technology

One of the experimental methods to produce ultrafine grains from the gas phase may
be the" gas evaporation technique"™, in which a solid material is heated in inert gas
atmosphere. The heated vapor is subsequently cooled and condensed in the gas atmos-
phere, resulting in a smoke which looks like the flame of a candle. Ve shoved that
various iron oxide grains can be obtained by evaporating various oxide powders in a
controlled atmosphere by mixing Ar gas and a small amount of 0y. In the present
report, productinn method of magnctite is shown. The sample preparation chamber is a
glass cylinder of 17 cm in diameter and 33 cm in height with a stainless-steel plate on
its top and a connector of a high-vacuum exhaust with a valve at its bottom.

A tantalum V-boat charged with powder of Fe0(99.9%)vas placed in the chamber.
gas of 10- 100 Torr was introduced into the chamber and the boat was heated up at
about 1900°C. Particles produced in the smoke were collected on thin carbon films
supported by electron microscopic grids. The collected samples were examined by means

of a llitachi H-800 electron microscope.

Ar

Grains produced by the evaporation of FeO powder was shown in Fig.l. Electron

diffraction pattern shows the production of the magnetite grain.  The external shape
of ther well-grown grain was the octahedron. If the introduced gas pressure was less
than 10 Torr, Fe grains were predominantly produced as shown in Fig.2 in spite of the
cvaporation of FeO powder. This shows that the decomposition takes place by the

ssure
heating. The shape of the smoke becomes broader with a decrease. of the gas pre
e vapors and grains io gmoke

of inert pas, therefore the density per unit volume of th
produced by

become smaller at low gas pressure. Therefore, the amount of 0y in smoke
decomposition of FeO is much in the smoke of high gas pressure. This shows that the
production of the iron grains is concerned tothe atmospheric condition. The magnetite
grains have been produced above 25 Torr in Ag gas by the heating at 1900°C. 1In addi-
tion to the magnetite grains, FeO grains were mixed at the gas pressure of 20 Torr. If
the heating temperature of the evaporant bhecomes higher, hematite grains were obtained
in addition to magnetite grains. Therefore it can be concluded that magnetite grains

e tempera-
can be produced predominantly by making choice of the gas pressure and sourc P

ture.
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ORIGIN OF THE TERRESTRIAL ATMOSPHERE

Hinoru 0ZIMA
Geophys. Inst., Univ. of Tokyo. Dept. of Physics, Univ. of Osaka

e discuss mantle degassing on the basis of recently obtained noble
gas data on diamonds and other mantle derived materials. #c conclude

that inpact degassing is most consistent with the noble gas constraints.
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(uf 3 W0) {Max-Planck-Institut fiir Aeronomie)
NEUTRAL WIND lN THE E-REGION AT A NIGH LATITUDE FROM EISCAT DATA
U (THE INFLUECE OF MAGNETOSPHERIC PHENOHENA)
Manabu Kunitake, Kristian Schlegel

(Communicalions Rescarch Laboratory) (Hax-Planck-lstitute fir Aerononie)

-Heutral wind estimates in the auroral E-region have been calculated from EISCAT CP-1‘(invariant
lat. 66~ 67" ) data of 1985~ 1990 at three different altitude-levels 101/102km, 109/110km and
117/120km. At first, fundamental variations (semidiurnal and diurnal variations and mean winds) of
neutral wind velocities were analysed as a function of season and altitude. Comparisons with
theoretical models as well as with other experimental results from incoherent scatter radars,
partial reflection radars and meteor radars show a general good agreement. The influences of
magnetospheric distucrbances not only on the fundamental variations of the neutral wind, but alse
on the deviations from the Ffundamental ones were investigated using average Kp values. Some
influences are seen clearly in 117/120km altitude level.
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A Simplified Theory of the Neutral Wind Systemns

Ken-ichi Maeda

In the theories of atmospheric tide a singularity occurs in the equation of the neutral
velocity and to avoid the difficulty a certain mathematical technique (Hough function) has
been invented. The present paper shows that the difficulty is removed by applying the
principle of continuity of the horizontal velocity. The wind systems thus obtained are very
close to the important modes such as (1, —2) and (2, 2) obtained from the tidal theory.
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MORPHOLOGY OF MIDLATITUDE F-REGION FIELD-ALIGNED
IRREGULARITIES OBSERVED BY THE 50-MHz MU RADAR

Shoichiro Fukao, Tomoyuki Takami, Toshitaka Tsuda,
Mamoru Yamamoto, Takuji Nakamura and Susumu Kato

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

In this paper we present the detailed results of a series of experiments designed to
study the coherent backscatter of 50 MHz radar waves from the mid-latitude F-region. To
our knowledge, and with the exception of a preliminary report [Fukao et al., 1988], these
are the first published examples of such backscatter. Data were obtained with the active
phased-array MU Radar in Japan and include some auxiliary E-region coherent echoes as
well. As in other turbulent ionospheric phenomena the intense non-thermal scatter comes
from irregularities oriented parallel to B. The strongest echoes correspond to irregularities
at least 20 db stronger than thermal backscatter at the same frequency from typical F-
region densities at the same range. Simultaneous observations with ionosondes show that
these echoes occur during strong mid-latitude spread-F. As defined by ionosondes, the
latter phenomenon is certainly much more widespread than the turbulent upwelling events
described here, but we believe that in some sense these correspond to the most violet mid-
latitude spread-F. The strongest echoes occur in large patches which display away Doppler
shifts corresponding to irregularity motion upward and northward from the radar. At the
edges of these patches there is often a brief period of toward Doppler before the echoing
region ceases. On rare occasions comparable patches of strong away and toward Doppler
are detected, although in such cases the Doppler width of the toward echoes is much
narrower than that of the away echoes. The away patches often are characterized by mean
velocities well over 250 m/s and Doppler widths (full width at half maximum) of 50 m/s.
The multiple beam capability at MU allowed us to track the patches in the zonal direction
on two days. The patches moved east to west in both cases at velocities of 125 m/s and 185
m/s, respectively. There is a distinct tendency for the bottom contour of the scattering
region to be modulated at the same period as the patch occurrence frequency as well as
at higher frequencies. This higher frequency component may correspond to substructures
in the large patches and to the E-region coherent scatter patches which were detected
simultaneously in several multiple beam experiments.
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Mid-Latitude E~Region Field-Aligned Irregularities
Observed with the MU Radar (2)

Mamoru Yamamoto', Shoichiro Fukao!, Tadahiko Ogawa?, Toshitaka Tsudal, and Susumu Kato!
(*RASC, Kyoto Univ., 2Communications Res. Lal.)

The MU radar (34.9°N, 136.1°E) can observe intense field-aligned irregularitics in the iono-
spheric E-region by steering the antenna main beam northward with zenith angle of §1-52°. The
occurrence frequency obtained in June 1989 shows that the irregurarity echoes mainly appear at
2030-0100 LT in 90-120 km altitude, and after 0400 LT in 90-100 kin altitude.
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Occurrence frequency of field-aligned echioes with signal-to-noise ratio above 0 dB within a
time-height bin of “30 min x 2.4 km range”. The data obtained in each night were averaged
over the period of 16-26 June.
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Mid-latitude Ionospheric Disturbances
Observed with Multiple Beams of the MU Radar
T.TAKAMI!, S.FUKAO!, S.KATO!', T.TSUDA!, T.SATO?, M.YAMAMOTO!, and T.NAKAMURA!

'Radio Atomspheric Science Center, Kyoto Univ. 2Dept. of Electr. Eng. II, Kyoto Univ.

The pulse-to-pulse beam steerability of the MU radar of Xyoto University enables us to observe multiple
beam positions simultancously. This observation technique is the greatest advantage of the MU radar IS ob-
servation. In order to investigate the characteristics of the mid-latitude ionospheric F-region disturbances, we
examined more than 100 cases of ionospheric disturbances found in the data of multiple beam IS observations

carried out with the MU radar.
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The lower ionospheric disturbances due to geomagnetic disturbhances (Kp)

M.Moriizumi* S.Shimakura® and M.lNayakawa~*
% Dept. of Electrical Eng., Chiba Univ. %% STE Lahoratory, Nagoya Univ.

It has been shown that charge density of the lower ionosphere in high and middle-latitudes,
is closely related vith geomagnetic disturbances. We can also find the relation between
the density of the lower ionosphere and geomagnetic disturbances (Kp-index) even in
low-latitudes, using the cut-off frequency of tweek atmospherics.
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IONOSPHERIC TOTAL ELECTRON CONTENT ESTIMATED FROM GEODETIC VLBI DATA

Tetsuro KONDO
(Kashima Space Research Center., Communlicatlions Research Laboratory)

Dual S (2GHz) and X (8GHz) band radlo waves are recelved in a geodetic VLBI. A
mathod estimating total electron content (TEC) varlation from these dual band VLBI
data has been developed, and TEC's at Kashima (Japan). Kausl (Hewall). Gllcreek
(Alaska) have been estimated using Japan-US Jolnt VLB! data from 1984 to 1988.
Obtalned TEC's show clear seasonal variations and a good correlation with solar
activities. This result agrees with well-known lonospheric features. So that.,
valldity of new TEC estimating method Is thought to be confirmed. Instrumental
delays between dual band recelvers at each VLBl statlon are also obtained as
by-products of TEC estimation. This will help an absolute time synclonization withln
0.1 nsec between Intercontinental statlons.
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ENERGETICS INSIDE PLASMA BUBBLE
K.-I. Oyama', S. Watanabe’, T. Takahashi' and H. Oya®
'ISAS, Kanagawa, ’HIA,NRCC,Ottawa, ’'Tohoku Univ.,Sendai
Energy budget in the plazma bubble is discussed in order to explain the

electron temperatures observed at the height of 600 km.
has been shown that electron temperature prefile

basically explained as a function of energy input to
rtemperature and on the electron density. These calculations are found to be
consistent with cur satellite observations. Possible mechanisms by which

energy injections in plasma bubble take place under different conditions are
suggested.

From calculations it
inside plasma bubble can be
the plasma bubble, the ion
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1. K.-I. Oyama et al., Temperature structure of plasma bubbles in the low
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DYNAMICAL MORPHOLOGY OF THE LOW LATITUDE IONOSPHERE AND
THE EQUATORIAL PLASMA BUBBLES (11)

Tadatoshi TAKAHASHI, and Hiroshi OYA
('TOHOKU UNIV.)

Detailed occurrence characteristics of the plasma bubbles are investigated based on the
results of Hinotori observation. In order to the systematic analysis, data base composed of the
varjous events of the low latitude ionospheric structure including the plasma bubbles, blobs,
crest, wavy structures and equatorial anomaly are constructed. Some new results are obtained
by the analysis wilh key parameters of Kp index, season, local time and longitudinal
variabililies of the occurrence of the plasma bubble: (1) The morning events relating to the
geomagnetic disturbances distribute in the longitudinal region of the American zone. (2) The
equinox events observed during quiet period (Kp=¢1+) shows a remarkable difference between the
spring evenls and the fall events in the longitudinal region between 210 and 330.
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STUDY OF A METHOD OF THE NEGATIVE ION DENSITY
NEASUREMENT IN THE IONOSPHERIC PLASHA

Yuzo Watanabe Hiroshi Apemiya Yoshiharu Nakamura
(1sSAS) (1 PCR) ( 1sAs )
Abstract : A sethod of measuring the negative ion density in the ionospheric

plasma is presented. Experiments have been performed in a space chamber which
sipulates the D-lagyer by a magnetic filter. The negative ion density (N=) of
the 02 plasma is measured from pultiplication of the positive ion density (N+)

by :the ratio of the negative ion density to the positive ion density (N-/N+).

« is deternined from the ratio of the saturated currents at both biases of
the Langmuir probe by using, for calibration, the ip~ies relation of the N2
plasma, where N+ in the N plasma is equal to the electron density (Ne). Ne is
measured accurately by the impedance-probe. N+ is obtained from the electron
saturation current which is estimated in the case of substituting N- by the
appropriate electron density equally in number. The negative ion densities
determined from N-=(a /(1-a ))Ne and N-=0 N+ agree well with each other where
N+ is directly measured by using the relation between ip and N+.
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TONOSPHERIC ELECTRIC FIELD OBSERVATION WITH BALLOON IN JARESO

A.Kadokura’., M.Ejiri', T.Yanagami?, H.Akiyana?

l:National Institute of Polar Research

2:lnstitute of Space and Astronautical Science

The 30th Japanese Antarctic Research Expedition(JARES0) has excuted tvo

balloon experiments whose purpose was to observe the lonosperic electric

field. We could realize a co-observation vith all-sky canera at Syovwa

station in the October 6th' s
December 23th's one. ¥e will

present some

experinent,and a long duration flight in the

shov results of the tvo experinents and
instrumental and scientific discussions.
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ELECTROMAGNETIC VARIATIONS ASSOCIATED WITH EXPLOSION SEISHIC
EXPERIMENT AT THWE TOKUYAKA VILLAGE IN GIFU PREFECTURE

T. Kobayashi‘'', 1.

Sakai‘'?, T. Nakayana‘?’ and H. Doi‘®’

(1)Toyama Univ.(2)DPRI.Kyoto Univ.,Kamitakara (3)DPRI.Kyoto Univ.,UJi

At the explosion seismic experiment at Tokuyama Village on Nov. 9, .
electFOIilagne!:ic pigpergiei-wfre nade. HeaSu;ed paterials
electric se -potentia lec H
We could not obsesve the significant Changedlgnngg??lc
Apparent change of 5 to 6 nV gccur;ti’.nt' o
the point few tens meters apart from the eXP1°5i°“ 5int i Ko apart
in self-potential was also obserbed at the P

observation study of
were magnetic total force,
and acoustic emission.
total force at the explosion.
potential at
change up to 0.6 nV
from the explosion point.
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PRELIMINARY RESULTS OF MAGNETOTELLURIC TRANSECT ACROSS HIDAKA REGION
Y.0gawa!, M.Makino!, Y.Nishida?, H.Nakayana?, T.Goto?,and T.Yokokura!

1Geological Survey of Japan, 2?Hokkaido Univ., and 2Kobo Univ.

Wideband Magnetotelluric nethod was appllied to Hidoka rogion in Hokkaldo,
in order to investigate deep crustal structure and tectonic settings. In

this paper, we present prelininary results.
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Relation among Dipole Reversal, Multipole Fields and Electromotive Forces in the Earth’s Core
Hisayoshi SIIIMIZU
Department of Geophysics, llokkaido Universily

Rescently P.Olson et al.(1990) simulated kinematic dynamos considering nonlinear and anisotropic
a eflect. They showed that quadrupole and octupole should vary when dipole field changes its polarity.
In order to clear the relalionship among the multipole fields and electromotive forces in the Earth’s

core. We investigated 1) effects of change of R, and R,, on poloidal fields, 2) dependence of initial fields
and 3) time variation of electromotive forces in the Earth’s core.
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MAEWRA DL, 2) VMINIRBR I & 5 BUREDRA 0 L Time
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THEREBR 3.

BH XK .G.I. ] iation of Gauss coeflicients on CMB for R, = —60,
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- o )

2) Busse,F.II. (1975) Geophys.J.R.astron.Soc., 42, 437- toroidal field is 75" type .
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COMPACTION EXPERIMENT UNDER VERY LOW PRESSURE

Hideo Tsunakawa

Inst. Res. & Develop., Tokai Univ.

Compaction experiments were carried out in order to determine the consolidation characteristics of

sediments. Pressure is increased gradually with a step of 0.0001-0.0015 MPa. As we take care that the pressure

reaches an equilibrium state, the constant pressure is kept for 4-12 hours at each siep . In the preliminary
experiment, the dcep-sea sediment of siliccous clay and the synthclic one of bentonile powder arc used for
samples. The results show very low levels of pressure for consolidation, 0.001-0.01MPa.
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BERLERABOEERBRSABREIR Y »T<
&, Hamano(1980).0tofud! and Sasalina(1981)
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IDENTIFICATION OF THE MAGNETIC POLES IN FINE MAGNETIC
GRAINS BY HAGNETOTACTIC BACTERIA

H. SAKAI M. FUNAKI T.

HATSUNAGA S.

HIROSE

(Toyama Univ.)(NIPR)(Tokyo Univ. of 4 & T)(Tokyo Inst.Tech)

Hagnetotactic bacteri of Cocci type and Spirilla type (Aquaspirillunm Hagneto-
tacticup) were used to elucidate the nagnetic fine structure in the grains fron

the meteorites (St.

Severin and Estherville) and the terrestrial pyroxenite.

Vhen the bacteri were dropped on the sample with SIRN, they clearly nigrated to

the region around magnetic S-pole.

The direction of NRK elucidated froe the
concetration of bacteri was consistent with the NRN by SQUID.

The results

indiacate the magnetotactic bacteri are useful for the study of magnetic fine

structure.
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Observation of Magnetites in Deep-sea Sediments with TEM

Toshitsugu YAMAZAKI and Katsumi MARUMO
(Geological Survey of Japan)

We observed magnetites of a siliceous-clay core from the central equatorial Pacific and a pelagic-clay
core from the south Pacific with a TEM. Most of the magnetites from the siliceous clay are identical in
shape and size to bacterial magnetosomes. Together with our knowledge that the mean magnetic grain size
of the siliceous clay is about 50nm and does not change with age, we estimated that the magnetofossils
observed with the TEM would be the major constituent of the magnetic grains in the siliceous clay. The
pelagic clay has, on the other hand, little biogenic magnetites, which is consistent with the general
consideration that the major source of pelagic clay in the Pacific is atmospherically transported dust.

712, KFE# Dsiliceous clay & pelagic clay (red clay)
DRABAL Dcarrier, FHizoh b DBILOREHN BV
OFREEZMB M, FARY T a ViR RERE Bk
FHERCTEBEDORFECOVWTIRL., #1228
XREEBUATHEL TE 2, 4O, ZBTHTEM)
YAVTIAL OBBERDOBBONR LTV, 43
TORRLELETHREEYORBEOMELITL - 720

HERUSETICPPoTNEZCE
(1) Siliceous clay (FREATFH. 3°N, 169°W)
CERKR LS TRELBILEHED
- BRYESLY 12 i magnetite
- B O TR SOnm T2 (Single-domain)
HER IR
HERERICLI VT LEW
(2) Pelagic clay (A F#., 13°8, 159°W)
- late Pliocenc LA @ b D OBLIX Fdes
- BEAESEY 1 E (2 magnetite
- ARG DOFIHRARIL 20-150nm D % Z51E
HERT LV (SPRTE V)
HERERICE VT 2
(late Pliocene L1 K)

TEMIC & B BB R & H82

Siliceous clay CAHI¥ % & & i, % & 113 magnetite ©
RKEOHBRUREN, 752 7 7 D magnetosomel &Y
B2 eTHBEN2) FHIB2D5 4 Sits 57
7 TRAMON TV AHDS, detrial Bifid 5 v iz @4 Cid 4
LRA%VbDTH B, —HPelagicclayTit, /95 51y 7
BIFERET LI L bDRL L, LVIBED b 04t
% <. detital# 2 % R B ([ 3)o

TEMTR 6 1 72/52 7Y 7 i D magnetofossils 7,
siliceous clay @ magnetite® £ % B & # X 2 &, siliceous

clay Dmagnetitc DFEEDIFHEA & < BIVITE 3, Siliceous

clay®D 53 A 2RI i o 2R3 M2k A% ¢
LAY OFW HEEATD B,/ 7 ) 732 I DOmagnetite
bZVDOTHS 5o —J. PHIEIZHFAT 5 pelagic clay
DRiFideoliandustE H X 6N THBH, TEMEboh %
XHRHT D,

2 e S
Fig. TEM micrographs of (1)(2) siliceous clay and (3)
pelagic clay. Scale bars = 50nm.
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PALAEOMAGNETIC STUDY OF UNCONSOLIDATED SEDIMENTS NEAR AWA-SHINA
IN NIIGATA PREFECTURE

Masao Ohno', Yozo Hamano?, Makoto Okamura®, Kunihiko Shimazakl!'
. 'Earthquake Resesarch Institute, University of Tokyo
2Faculty of Science, Unlversity of Tokyo
*Faculty of Sclence, Kochl Unlversity

Unconsolldated sedlments of two cores, obtalned from sea floor near
Ava-shima Island in Nligata Pref., were paleomagneticaly analysed. p
The results of these two cores show good agreement. And the pattern o

the time variation of inclinatlon 1Is analogous to our pravious results from
Beppu Bay.

FORRDEWTH O EAEANERYOSRBIAWEETY. BRKFEORAR
@ 5k F B ALl A% % 19 .
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A TEST OBSERVATION OF ATHOSPHERIC METHANE CONSENTRATION ON SHIPBOARD
K. KITA, I. WMURATA, N. IWAGAMI, T. OGAWA and Y. TOHJIMA
Geophys. Res. Lab.. U. Tokyo Lab. Earthquake Chem.. U. Tokyo
Atonospheric nethane consentration was measured onboard the ship "SHIRASE" on

Oct. 1-2, 1990 by using a new nmethod. In this method., methane consentration

is deternined by the absorption of He-Ne laser (3.39 « m) light. A preliaminary

result was presented.
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Ground-based optical measurements of the atnospheric aminor constituents

:analyses of 0CS and CO

K. Itou S. Yonemura N.Iwagani T.Ogawa
GRL. U. Tokyo

Atmosphereric minor constituents are observed with a 50 ca Solar-tracker

plus 1.5m double-pass monochromator systen from March 1989 to Septenber 1990.

The OCS column is measured to be 3.5X10'Scm-2 in average, and the CO coluen
to be 2.3X10'%cm-2 in average. Both show no systematic seasonal change.
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ILAS AND RIS PROJECTS FOR FOR OZONE LAYER STUDIES

Y. Sasano, M. Suzuki, T. Yokota, A. Matsuzaki®, N. Sugimoto,
A. Minato. and S. Hayashida-Amano
NIES, ISAS®

Environmental Agency has been developing satellite-borne atmospheric
sensors for monitoring and studying ozone layer behavior. One of them is a
spectrometer called Improved Limb Atmospheric Spectrometer (ILAS) and the
other is Retrorefelector In-Space (RIS). They will be installed on the ADEOS
satellite which will be launched early 1995. The present paper describes an
outline of the ILAS and RIS projects and research plans.

1. BL¥ic

190 4FEFAMcEBHRAOMBEN S 5 » P 7 2 —LBR#E (ADEOS; A
vanced Earth Observing Satellite) MITB LiF o 3, MEIF TR, HKRRFROR
BEELLETIHA,S, KEEAY U BRHMKREBLCMETI2HBYEOBN
tEHMELAE [REMNAKAEABKRADNKEE (ILAS) J 8L THE - -®HEBYV-
F-EXBRRMEHFY Foy 7L 22— (RIS) J]Oo2HoR\[ERKRL., RE
IR Th b, AHWETHRILASKELEURISKEDWTHRIT@OMRE & b,

MEF—sOHAHER> WTHAT S

2. ¥BoRBLEY

I LASI. KB#Edk#E (Solar Occultation) &M 2 FEEHW B, C Ll
FHHERRFASroOTHRBELALAS EFENI vy —2BAEFVLELT. &
B, ZL49FHE, 7o/ VEEATUNEAE L TAIRBEEMIK (K7 53~7
80nm) EBY2BZAODEAERN AR FLrOEDOBRIEEZFIMUL b TH
ILASOEZT 2R EEREE (FFE10km~60km) OA V y@REoN
ThHh., ABLCIAE. ZAEE. KES. 42 v, THIAESR. WER. —6R/LZ R
CFCll, ZT7Ta/A BoBERHRONEETFELTWS;, ADEOSHEIRNM
BMZEFHEHBREOTOMS ¥EREn s tilcid-> T, TOMSIKRKLEF V2
OREELEDLE., ILASF—oREEA YV " BOXEDHOMPILHBILT SN 3,
RIS, ikv—v¥—-—%ZTEHEroxHENnicr—¥—Xt2HUCMLEirEBIT
R a3V 7v2%—Thd2, BMEBADCO2 VvV —H—¢LZEEFEBEONFy FF—
7 PEFALTHEEER2REIL. AV Yy R EDODHMBAOBRINRA 7 F AERENE
L. thonGELSN. [ELBERD 5,

3. BAREME

FHMANETOHEAGoBHRIBICEGDLE., "—FY = TOWWIEZED L &L
bic, REF-soREBE, BENHFOEBHOALDDY 7 b v = THRZGEIT LK%
BIEIKITS5 CD/®, ITLAS, RISENZFHhICY A xR F—bitiEL. &
NOBENLMEBE., X¥S0RRBZOCHBNERUNSHED TITELWEE I TWE,
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Numerical modelling of tide and planetary-scale waves
in the middle to upper atmosphere
T. Aso

Time-dependent n - ' Kyoto University
undertaton be evaluatur:?enca mo<.ie||mgs. of sola.r atm.sopheric tide for linearized regime have been
tides due parcly to o e lime ev.oluuon of tides which might interpret apparent variability of observed
Sromagat e .unsl.eadu'less‘of background atmosphere. Features related to the vertical group

pagation and amplitude oscillation of tide are detected in the course of emergence of global-scale
(2,2) or (1,-2) modes.
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B it, IR OISHSHOGIBRI — £, 0L 2 SHBORIET, R0 5 LMY
};‘f‘;&”’@{"’”ﬁﬁ’% B DI % (2,.2), (1-2) T— FEPLIET TR ol (A7 bMETHIx ¥ FIME
o ;;f\ff 5‘,3 %_”Lf AR, 3IIEHIFELECHIE 140km ¥ T 65 HHE LT3, ) (2,2) T FIowT
B AL E B MO 7V 0lh8,0 B TS ENBEILY L, HIME T, EAtn, BWEOSHINH
S EEDTI 0 BIMETISES 845 WSS b TG RIORY EIBEIIRG 12 py
.y n\‘zf"‘% Vial et al. (1990) i2 & § B\ &8 h, Miyahara (1981) DEIYEIC & b TYTAEDRIE
P Vinl ot al @%’1‘&6{3& RIENI S By & LI DUTIE, ASUE CHIZS NI BEO TS 7 =X b
T FOBA. B: 2T Miyahara 12 & DIRERTH Y, $ AEBEBOBIEE & 5 = FOTiEEbH2. (1-2)
SL Tz s % 1.2 HORMOEIIAR SR, HIESFORBRIE b S, B 52.2km TS 2 841
L oa 2L (B1). PREEO TS BIMIERAIA G AT, S1, SR oV TH BUEIR
Ly s V'JRF’TE’ by EB~DEROMT W62l SN b, FlLiL(22) E— FRoVnTaB L, E2n
[Z]V)}; %o ’él et al. EEHEIC. AV 72 ASUE 7t oW TEATEEERAE OEIBST £ 5k 5 & 0.5-0.6 m/sec L p,:
ROHRE BT Bo 2/2. (24) T— FTRIAL DETAS V. MEAHTA, R R L 22
BEORREIMNIRD & L AKDUEE 2hd,

AEE ABITR, ST B HRRIEH R ISRIER 1BM
3081 42 & DT bis,
(2,3) Ha0

o1 21 a0 6 e WIS
o

SHAXR

4 2 (1990), M ST ARTEHR - NESREPAMI TN DI1-08.
Forbes, J. M. (1986), Handbook for MAP, 21, 56-64.

Miyahara, S. (1981), J. Meteor. Soc. Japan, 59(3), 303-319.

Vial, F. et al. (1990), Submitted to J. Geophys. Res.




P-12 R E IS T D
BE OB R 2y N0 FEEE

e ] / V.o 132 SE

-
(i

HOE B Mmoo
FRE — B - WA Wk kg - R
1. RME K 2. WKk M

b owiow) - iR e
QoLNE A - MY EN RGO E R A Y —

A HEIGHT CHANGE IN FREQUENCY SPECTRA OF GRAVITY WAVES
OBSERVED IN THE MESOSPHERE
Y. Muraoka', T. Sugiyama®
S. Fukao®, M. Yamamoto®, M. D. Yamanaka™, T. Tsuda™, T. Nakamura™, and S. Kato®
1. Hyogo College of Medicine, 2. Kyoto University
3. RASC, Kyoto University

Spectral analysis was made for mesospheric radial wind velocities measured on October 3-7, 1988 with
the MU radar at Shigaraki (34.9°N, 136.1°E). In this meeting we report only the result obtained from the
October 6 data because we could successfully evaluate the frequency spectra of radial winds over a long
range of height, comparing it with the result of spectral analysis reported in the previous meeting. The

former spectra were obtained between the altitudes of 68-74 km while the latter, evaluated from the data

for September 6, 1988, were obtained between 74-77 km. In Figure 1 we compare the radial frequency

spectra observed at several altitudes on October 6, 1988. It should be noted that the spectral density for
the two oblique winds (10 and 20°) get higher in the lower frequency with the increasing height and the
spectral slope asymptotically approaches the -2 power law while the vertical one (0°) hardly changes with
height. The w~* spectral slope for the oblique winds have been shown near the altitude of 76 km in the
September 6 data. In other words, the -2 power law as the upper limit of the spectral slope may indicate
a saturated frequency spectra for horizontal (oblique) wind perturbation due to gravity waves.
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Fig. 1. A comparison between the radial frequency spectra estimated at four selected altitudes.
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Ubsecrvation of lonospheric Irregularities by an FM/CW Radar
at Low Latitude

T. Kobayasht
(CRL, Okinawa)

Coherent backscattering

from
observed with an FM/CW radar system.

tonospheric

irregularities was
The transoitted frequency of

the radar was swept from 24.465 to 24.565 MHz. Three different
sweep rates were used to separate the Doppler effect from the
range information. The true ranges and velocities of the
irregularity regions associated with spread F were calculated

from correlation analysis.
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The estimation of the electron content of the ionosphere by simultaneous NNSS
differential Doppler measurements from two receiving stations.

Hiromitsu Ishibashi, Takashi Maruyama, Kazuhiro Ohtaka and Tadahiko Ogawa
Communications Research Lab.

We have made simultaneous differential Doppler measurements of signals from polar-orbiting
NNSS(Navy Navigation Satellite System) satellites at Wakkanai (45.23°N, 141.4°E) and Kokubunji
(35.42°N, 139.29° E). Combining the data at the two stations, we uniquely estimated the total
electron content (TEC) of the ionosphere in mid-latitudes.
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MERIDIONAL CURRENT SYSTEM ALONG DAWN AND DUSK TERMINATOR
ORIVEN BY HM WAVES

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

Hagnetometer data with the amplitude and timing resolution of GnT/LSB
and 0.1 sec has been obtained at Huancayo: Peru (0.8N. 335.6 in geo-
magnetic coordinates). Melekeok: Palau (-3.0N, 205.0), Guam; USA (4.6N
. 214.0) and Kuju: Japan (22.0N. 198.0). Huancayo dala (Dec. 1985 to
bec. 1986) have been subjected to a study of a seasonal variation.Of
the polarization characteristics of the pulsations. Data from station
array in the south Pacific have been used for a study of latitudinal
structure of the wave phase.

It is found that secondary ionospheric currents are set up alonsg the
davn termi-nator in response to the incident BN waves. Although, those
currents would close either vertically or horizontally, they might not
extend beyond +-20 degrees in latitude. The center of the current

. . line
system is suggested to locate at a latitude where the sun earth
cross the earth ionosphere.
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p-16 POLAR CAP AE INDEX

Sarmoko Saroso ( Department of Geophysics, Faculty of Science, Kyoto University)

M. Sugiura ( Institute of Research and Development, Tokai University)

T. Iyemori ( Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto University)
T. Araki ( Department of Geophysics, Faculty of Science, Kyoto University)

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

The AE index is frequently used in studies of the aurora and other magnetospheric disturbance phenom-
ena. This index reflects the intensity of the ionospheric current associated with auroral activity. When the
interplanetary magnetic field turns northward, the auroral oval contracts and electric currents appear in the
polar cap ionosphere. The ionospheric current in the auroral oval at its average position and consequently the
AE index decreases in spite of the existence of current over the polar cap. In order to monitor the intensity
of the ionospheric current during northward IMF it is desirable to derive a polar cap magnetic index in the
same way as the AE index is derived. Ideally, in deriving the polar cap AE index it is desirable to use as
many observatories as possible and the distribution of the observatories should be as uniform as possible
longitudinally. However, since there are only a limited number of polar cap magnetic observatories and since
the northern polar cap is mostly occupied by the Arctic Ocean, practical compromises are unavoidable.

We derive on a test basis a geomagnetic index by using presently available data in the southern polar
cap. Observatories used here are Scott Base (geomag. coord. -78.84°, 293.24°), Dumont Durville (-75.06° ,
232.15°), Vostok (-89.31°, 139.62°) and Mirny (-76.80°, 151.15°). To derive disturbance fields a base value
of each station for each month is first calculated using a moving average method, and this base value is
subtracted from hourly data from the station in that month. Then the largest and smallest values are
selected from the four stations, respectively, in the same way as the AU and AL indices are derived. The
difference between these values gives the polar cap AE index. Two of the stations (Scott Base and Dumont
Durville) give the X,Y and Z components rather than H, D and Z. To make these data more compatible
with the other stations we calculated H from the X and Y components. For the other two stations (Vostok
and Mirny), we used the original H-component data. As the directions of the main field vectors of the four
stations are different from the invariant pole direction, we rotated the coordinates so that the direction of
the H axis points to the invariant pole, and we derived the polar cap AE index based on the H, D and T
(total) components for the year 1966,

The results of the variation of the disturbance fields from the four stations for the year 1966 show a clear
diurnal variation and seasonal variation. The seasonal variation indicates that the ionospheric conductivity
in the polar cap for the southern hemisphere during the southern summer is greater than during the southern
winter. The highest correlation coefficients between the polar cap AE, AU, AL indices and the AE index are
observed in the winter season, while the relationship between the IMF By(Bz) component and polar cap AU
index seems to be quadratic and occurs during summer(winter). Also, we will derive the polar cap AE index
for the year 1980 and discussions on the results obtained will be presented. Because we used only the data
from four stations, it is necessary to know the characteristic of each station in order to better understand
the physical meaning of the results obtained. Ideally, the derivation of the polar cap indices described above
should be made by using geomagnetic data from uniformly distributed stations along a latitude circle in the
polar cap. The actual distribution of the four stations used here is far from this ideal case. We are expecting

geomagnetic data from the Automatic Geophysical Observatories which are now planned to be set up on the
Antarctic continent.
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Develope a Auroral Spectroscope

Hasaki EJIRI'. Tosiaki YOKOTA2. Susumu SASAKI®. Hiroshi OKAHURA‘
'NIPR, 2Ehime Univ, 3ISAS. ?Denki-Tsushin Univ

We have developed a new two-dimensional auroral scpectroscope that mesures both wavelength and spa-
tial auroral luminosity. We give an outline of the new instrumental specifications. Then,we show an
example that had been mesured auroral spectrum by the new instrment at Syowa station in June 7,1989.
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Spectral Features of Aurora

Hiroshi OKAMURA'. Masaki EJIRI?_ Takeo YOSHINO'
'Denki-Tsushin Univ, 2NIPR

The 30th JARE observed a two-dimensional spectral features of aurora in Syowa station by a new auro-
ral spectroscope that yields both wevelength and spatial infomation of auroral luminosity. We show
the initial results that had analysed a few auroral spectrums of differnt auroral forms( diffuse au-
rora,stable arc,active aurora,red aurora,etc )in June 7 to 9 ,1989.
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Development of lImaging Rioscter using the Mills cross arra

iy ¢ PEEFICIE "
Yasuhiro NAKANISHI, Masanori NISHINO,

iERg;
Yasuo KATOIl,

JOERRIRR '
Tosio KATOII,

Hdagg A«
Yoshihito TANAKA,

ALHIARE
llisao YAMAGISHI

(1) BEEAFARVURGIARIFUT
Solar-Terrestrial Environment lLaboratory , Nagoya Universily
(2) B3 bRMUB 3T

Nalion Instilute of Polar Research

A nev inaging riomeler system of high spatial resolution by neans of the Mill's cross array is nearly cocpleted ,which is in
operation for lhe test at Toyokawa since March 1990.CNA(Cosaic Noise Absorption) over the systea within 100ka in gecaagnelic north-
sorth and east-west directions, can be measured vith higher spatial resolution than before.

Conparing observatlons by this systea and Cosmic noise nap, we checked xhether Lhe data froa Lhe systen is available or qol.
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Simultaneous CNA Observations in the Polar Cap and Auroral Regions

M.Nishinol, Y.Tanakal, T.Ogutil, S.Kokubunz, A.EgelandB, A.Brekke

q

1: STE Labo., Nagoya Univ. 2: G.R.L.Univ.Tokyo 3:Univ.Oslo 4:Univ.Tromsd

CNA observations by means of 2-dimensional and multiple narrow-beam Riometer were

started from September, 1989 at Ny-Alesund(INV Lat.,75.4°)

in the polar cap. And

also, CNA observations by a wide-beam Riometer were carried out at Skibotn(67.0°) in

the auroral region during January to February,

campaign.

From the results obtained by simultaneous CNA observations,

1990, as a global aurora dynamics

character-

istics of the occurrence and movement of the nightside CNA in the auroral and the

polar cap regions are discussed.
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Fig.1 Daily distribution of onset times of CNA observed
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Fig.2 Time variations of cosmic noise intensities
the time axis mark the local magnetic midnight.

by Riometers at Ny-Alesund(a) and Skibotn(b).
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Conjugate measurements of LF/VLF whistler-mode signals in Australia
( prompt report )

Tanaka,Y.,Y.Kato,M.Nishino,K.Yumoto, Y.Ikegami and K.J.W.Lynn*
Solar-Terrestrial Environment Lab.,Nagoya Univ.,(*) DSTO S.A. Australia

Whistler-mode signals transmitted from three Decca stations(Biei,L=1.47,f_.=85.725
kHz ,A=fyoq/£c=0.3;Akkeshi,1.45,114.300kHz,0.4;Wakkanai,1.54,128.588kHz,0.5) were
measured in the conjugate area of transmitters in Australia during July 28-Sep.7,
1990. Loran C from Tokachi-buto(1.43,100kHz) were temporarily measured. Also,
whistler-mode signals from VLF transmitter (Alpha,USSR) were measured. These
measurements are outlined,and a few examples from observed data are indicated.
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3-D Ray Tracing of Jovian Decametric Radiation
to Investigate Gencration Mechanism

H. Misawa

2

and . Oya

1. Solar-Terrestrial Environment Laboratory, Nagoya Univ.

2. Geophysical Institute,

Tohoku Univ.

3-D ray tracing of R-X and L-O mode Jovian decametric radiations have been
performed to investigate the generation mechanism based on Oy4 magnetic field model.
Several plasma distribution models are used: including newly created model based on
resent observations of Jovian polar region and the analogy of terrestrial plasma

cavity(Fig.2).

The results show that the observed polarization sense and axlal

ratio intimately related to the ray-path condition.
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Fig.1l The result of polarization
observation from 1987 to 1990.
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Identification of the direction of decametric pulsating source

using three base-line interferometer

T.Katase , H.0ya ,M.lizina, and A.Morioka
Geophysical Institute, Tohoku University

- To identify the source position of the decametric pulsar with the period of
421.602+ 0.01nsec .interferometer method is applied by introducing the "Fringe
Stopping”™ technique . In this method the interferometer systen developed for
Jovian decanetric radiation is utilized ;obtained data are sent through the
teleneter systen to control station at Scndai. The obtained data are digitized
through the A/D converter . The box-car method is applied for the data set
obtained under the sanme phase differrence ccndition.
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OBSERVATIONS OF INTERPLANETARY SCINTILATIONS
AT MICROWAVE FREQUENCIES (II)
Mori, T. Tanaka, T. Kondo, M. Tokumaru, H, Takaba, and Y. Koyama
Communications Research Laboratory

H.

The IPS observation at microwave frequency brings us informations of solar wind near the sun.
Since last year, we have been conducting such observation by using a radio telescope(34 m in
diameter) at Kashima Space Telecommunication Center. This year, we have improved our IPS
observation apparatus to carry out continuous observations by computer control. Observations of
quasars 3C273B and 3C279 at S/X bands were successfuly made from 20 Sep. to 20 Oct. by using

this apparatus.
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DECELERATION OF PROPAGATINNG SPEED OF THE SHUCKS
ASSOCLATED WITH FLARE IN [NTERPLANETARY'SPACE
-THE CASE STUD1ES RELATING 70 THE SOLAR FLARES ON OCT. 19, AND NOV.15,1Y8Y-
Kinji Furukawa,Hiroshi Oya, and Akira Morioka
Geophysical Institute, Tohoku Univ.

The case studies of shock speed deceleration that associated with large solar
flares were carried out based on the correlations betveen the earth’s magnetic
storns and enhancenent of Jovian decametric radiations; i.c., sudden commencecment
of geomagnetic storms and non-lo-related decametric radio bursts from jupiter
are studied with relation to the solar flare event. The power raw velocities of
shock wvave were estinated fron tine differcnces among solar flares, the magnetic
storms vith sc.” and the enhancements of Jovian decametric radiation. The results
shovs deceleration effects of the shock during the propagation through the
interplanetary space.
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SOLAR WIND STRUCTURE CAUSING A LARGE-SCALE DISTURBANCE OF A COMETARY MAGNETOSPHERE

Y. Kozuka!, T. Saito!, S. Numazawa?, and H. Takeuchi?!
1. Geophysical Institute, Tohoku University, Sendai 980
2. Japan Planetarium Laboratory, 3-1-8 Yoneyama MZ, Niigata 950

The study of disturbances of cometary plasma tails, or cometary magnetospheres provides us
very valuable information on the solar wind and the solar magnetosphere. An outstanding dis-
turbance of the plasma tail of comet Austin was observed on April 29, 1990 UT. It is
proposed that this event was caused by a change of the non-radial component of the solar wind
flow. A computer simulation for the deformation of the plasma tail was performed by changing
the speed and the direction of the solar wind flow. The result agrees quite well with the
observation. It is concluded that this non-radial flow was caused by an interaction between
a high-speed flow from a coronal hole and a low-speed flow from the western region.
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Fig. 1. A photograph of comet Austin taken by S, *
Nunazawa on April 29, 1990. The exposure was 3.5
minutes centered on 18b529.1= UT. )

Fig. 2. Relation between X and V, where X is the ¢
distance of the structures from the nucleus, while o®
V is the velocity of the structures. The hollow °°u°
circles show the values obtained from the CCD ob- °

servation at the Kiso Observatory (see the 0

. . 7.
reference). 0 2 X >0 (xlo‘ti)
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THREE DIMENSIONAL MUD SIMULATION ON MAGNETOSPUERIC STRUCTURE
OF A PLANET ¥iITHOUT INTRINSIC MAGHETIC FIELD

Atsunori SAKURAI and Tatsuki OGINO

Solar-Terrestrial Environsent Laboratory., Kagosa University

The Pioneer Venus observations showed that the bow shock exists at a distance of 1.5 Rv from the
Venus cenler, the ionopause exists at an altitude of 260 Ko and IMF lines hang on the ionopause to
be piled up in just froat of it. In order to study the interaction between the solar wind and a
planetary ionosphere nagnetic field we have executed a three-dimensional and time-dependent MID
sinulation. As the results, the MID oodel well reproduced a quasi-steady stale configuration of the
planetary ijonosphere-nagnetosphere and a wavy structurc appears at the tail ionopause by an
interchange-type instability to enhance escape of plasmas
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Magnetic Field Structure at the Geosynchronous Orbit

T. Araki, T. Iguchi and N. Funato
Geophysical Institute, Kyoto Univeristy, Kyoto 606, Japan

Using data from GOES series satellites, structure of the magnetic field at the geosynchronous orbit
is studied. The magnetic data sampled approximately every 3 sec are averaged to produce hourly values
and then compared with hourly values of Dst and dynamic pressure of the solar wind. The dipole coordi-
nates (B, V, D) are used for the analysis where B is a component parallel to the dipole field and V
and D are perpendicular components parallel and perpendicular to the dipole meridian plane (positive
direction is downward for V and westward for D). So far data from GOES-2 and GOES-3 for both summer
(May, June and July) and winter(November, December and January) seasons of 3 years from 1979 to 1981
were statistically analyzed. Geographic longitudes of GOES-2 and GOES-3 are 100-110W and 134-136W,
respectively, and correspond to 8-10N and 4-SN geomagnetic latitudes, respectively.

Figure 1 shows dependence of the total force, F, observed by GOES-2 at four local times upon the
dynamic pressure of the solar wind. Data points are divided into 3 groups by Dst (circle for positive
Dst, cross for Dst less than -20 nT and triangle for Dst between O nT and -20 nT). At noon F has clear
positive correclation with the dynamic pressure. The gradient of the linear regression line takes the
value of 18-22*10**4nT/(dyne/cm**2)**0.5. The value of F corresponding to zero dynamic pressure is
81-84 nT. At midnight data points are scattered more than at noon but still show positive correlation
with the dynamic pressure. Dawn~dusk asymmetry can be seen by comparing panels for G6LT and 18LT.

The total force, F, is plotted versus Dst in Figure 2 where the data points are divided into 2
groups by magnitude of the dynamic pressure of the solar wind (circle for high pressure; Pd*#0.5 is,
larger than cross for low pressure). At noon F has a positive correlation with Dst when Dst is large.
This may be explained by increase of the dynamic pressure of the solar wind with Dst. When Dst takes
negatively large values, F shows a weak negative correlation with Dst. We interprete this tendency in
terms of increase of the ring current which develops inside of the geosynchronous orbit. At midnight
the negative correlation is more clearly seen in wider range of Dst. Again lower 2 panels show dawn-
dusk asymmetry.

Behaviors of other components of the magnetic field and their dependence upon seascn and latitude
will also be discussed.
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Longitudinally confinement of occurrence of substorm and
substorm-associated Pi 2 activities at synchronous orbit

T. Sakurai, M.M. Ahmad and T. Takahashi
(Tokal University)

Occurrence of substorm-associated magnetic field wvariations and
ULF waves has been examined by using synchronous satellite mag-
netic field data observed by Goes 5 (73.4°W) and Goes 6 (107.6° VW)
during three months from April to June in 1985 . Analized
results are summarized as follows;

(1) Occurrence of substorm-associated magnetic¢ field variations
and ULF waves, typically Pl 2 oscillations, was conflinecd lon-
gitudinally in the midnight sector from 21 to 03 MLT.

(2) Even when both satellites were situated in the midnight
sector, the substorm-assoclated field variations sometimes were
observed only at one of the satellites, suggesting that the oc-
currence of the substom-associated field variations are strongly
confined in longitude at synchronous orbit.

(3) Therefore, a simultaneous detection of magnetic field varia-
tions exhibiting an occurrence of substorm-associated pair field-
aligned currents, downward and upward currents, by the two satel-
lites was frequently impossible. A clear example of magnetic
field variations probing such a pair field-aligned current was
only in one case for the three months magnetc field data.

(4) A statistical study on occurrence of such magnetic field
variations shows that there are two dominant occurrence peaks,
21-22 MLT in the premidnight and 01-02 MLT in the postmidnight,
respectively, suggesting that occurrence of a pair field-aligned
current was dominant statistically in those two time intervals.
(5) P1 2 oscillations show a similar occurrence characteristic
described above as for the substorm-associated magnetic field
variations. Thus, the frequency dominance and spectral power of
the P1 2 oscillations are position dependent.

(6) When one of the satellites located in the evening and/or in
the morning sector,it could not detect Pi 2 oscillations. Pi 2
pulsations also were detected only in the midnight sector.

(7) Pi 2 pulsations observed in the midnight sector gives a more
coherent oscillation rather in the azimuthal component than the
other two components.

(8) In such a coherent oscillation a phase relation of the
azimuthal components observed by the two satellites gives wave
characteristics for the P1 2 oscillations, such as an azimuthal
wave number and a phase velocity. The most probable phase lag at
Goes B with respect to Goes 5 was -90' - -120° for the dominant
frequency of 10 mHz, indicating that the azimuthal wave number m
is 3-4, and a weatward propagation with a phase speed, 750 - 900
km/s. These resutls are almost consistent with those observed on
the ground data.
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WAVE MODE ANALYSIS OF Pi2 PULSATIONS
OBSERVED AT THE GEOSYNCHRONOUS ORBIT

H. Takeuchi!, T. Saito!, T. Sakurai?, H. Matsuoka!
1. Geophysical Institute, Tohoku Univ., Sendai

2. Dept. Aeronaut. and Astronaut., Sch. of Engineer., Tokai Univ., Hiratsuka

In order to decide the wave mode of Pi2 pulsations in the magnetosphere,
the magnetic field data obtained by the two geosynchronous satellites { GOES-5
and -6 ) are analyzed for the year of 1986 by applying the minimum-variance
method. Although azimuthal transverse mode is dominant in Pi2 waves at L=~
6 in the magnetosphere, both compressional and radial transverse modes are also
found to be involved. These observational results are interpreted in rela-

tion to the configuration change of the magnetotail during expansion phase of
substorm.
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ON THE INTERMEDIATE SHOCKS AND ROTATIONAL DISCONTINUITIES IN THE
HYBRID AND TWO-FLUID MODELS

C. C. Wu! and T. Hada?

1. Department of Physics, University of California at Los Angeles
2. College of General Education, Kyushu University

It has been known for 40 years that the magnetohydrodynamic (MHD) Rankine-
Hugoniot relations contain six shock solytions - the familiar fast and slow shocks
and four unfamiliar intermediate shocks'. In addition, it has been believed that
the so-called MHD "evolutionary conditions" in the ideal MHD exclude intermediate
shocks in real physical systems“. Thus it was rather surprising that a series of
high-resolution numerical integrations of the one-dimensional dissipative MHD
Navier-Stokes equations revealed stable, or at least persistent, intermediate shocksS.

Central issue lying in the existence of the intermediate shoks is the role of
the dissipation. In the framework of the dissipative MIiID, given a set of dissipation
coefficients, fast and slow shocks are uniquely defined'. In contrast, intermediate
shocks may have a family of shock structure solutions for a given form of dissi-
pation. In other words, an MHD Riemann problem defined by an intermediate shock
is not well-posed.

Since collisionless plasma dissipation is not always local and diffusive, dissipative
MHD may not describe the dissipation properly. Therefore one may ask whether
intermediate shocks indeed exist in a kinetic formulation. In this paper we attempt
to answer this question by performing hybrid simulations with kinetic ions and fluid
electrons, and two-fluid simulations for comparison. Discussed arg the formation
and stability of the intermediate shocks in a collisionless plasma®, and the transi-
tion of the rotational discontinuities, which areunstable in the dissipative MHD, into
the intermediate shocks®.

l. F. DeHoffmann and E. Teller, Phys. Rev., 80, 692, 1950.

2. P. D. Lax, Comm. Pure Appl. Math., 10, 537, 1957,

A. Jeffrey and T. Taniuti, Nonlinear Wave Propagation, Academic, New York, 1964.
C. C. Wu, J. Geophys. Res., 93, 3969, 1988a.

C. C. Wu, J. Geophys. Res., 93, 9897, 1988b.

4. C. C. Wu and T. Hada, submitted to J. Geophys. Res., 1990a.

5. C. C. Wu and T. Hada, submitted to J. Geophys. Res., 1990b.
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Cyclotron Subharmenic Resonance between Ions and Obliquely Propagating MHD Waves

Toshio Terasawa, Department of Geophysics, Kyoto University, Kyoto 606, Japan o
Mitsuhiro Nambu and Toliru Hada, College of General Education, Kyushu University,
IFukuoka 810, Japan

We discuss the condition for a cyclotron subharmonic resonance process between ions and
magnectosonic waves propagating perpendicular ~ oblique to the background magnetic ficld,
Bg. This resonant interaction occurs from the resonance between the ion cyclotron motion and
the magnetic field modulation due to the magnetosonic wave field. For a magnetosonic wave
of frequency w and parallel wavenumber kjj, the subharmonic resonance condition becomes,

w = % + Y (n=2,3,4,-+)

where ; is the ion gyro frequency, and V" is the velocity component paraliel to the a.ver*fged
magnetic ficld direction. For the case of exact perpendicular propagation, we showed that lons
are accelerated quite efficiently [Terasawa and Nambu, 1989). We have found that the efficient
acceleration still occurs even for obliquely propagating magnetosonic waves (k) ~ ky). .We
have also found that similar subharmonic resonance occurs for the case of linearly polarized
shear Alfvén waves. Acceleration efficiency for shear Alfvén waves, however, is smaller than
that for magnetosonic waves.
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Streaming Tearing Instabilty at the Magnetopause

M. Fujimoto, A. Nishida (ISAS)
and
'T. Terasawa. (I(yoto Univ.)

The magnctopause velocity shear layer, where a fast stream-
ing magnctosheath plasma and a standing magnetospheric plasma,
contact, is at the same time a current sheet separating the carth’s
intrinsic magnetic field and the IMF. As a velocity shear layer, it
is be unstable to the K-H instability, while as a current shect, is
unstable to the tearing mode. It is known that the presence of the
sheared flow increases the growth rate of the tearing instability,
and this cooperation process has recently attracted an atlention
in the context of the FTE mechanism. [Belmont and Chanteur,
1989: Pu, Yei, and Liu, 1990]

Here we will conduct a lincar analysis of this process in a
two fluid plasma model, including the ion inertia effect. Since the
thickness of the magnetopause is comparable to the ion inertia
length, our treatment here will give a more precise description of
the instability in this region. The tearing mode is assumed to be
a collisional one, driven by the finite resistivity inside the current
sheet. The previous analysis has shown that the jon incrtia eflect
raises the growth rate of the ordinary (non-streaming background
plasina) tearing mode [Terasawa, 1983). This was made possible
by modifying the eigen functional form inside the current sheet,
changing the effective Reynolds number there. Our experience in
the lincar analysis of this effect on the K-H instabilty suggests us
that the presence of a sheared flow would further modify cigen
funclions. From these facts, we expect the jon inertia effect to
give enhanced boosts in the growth rates for the streaming tearing
mode. Numerical results of the growth rates, eigen functions will
be given, with paramcters similar to those at the magnctopausec.
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Absorption of MHD Waves by Plasma Turbulence

it E. FHEBEE (EXHE)
Tadas K. Nakamura and Masaki Harada, GRL, Univ. of Tokyo

This paper discusses the MHD wave absorption in a turbulent plasma
medium, in the context of the breakdown of MHD approximation due to
turbulence. Magnetic field fluctuation (due to turbulence) with frequency
v+ can combine the ion Larmor motion (frequency ;) and the MHD wave
(frequency ) when the condition | - | = o is satisfied. Therefore, if
@i ~ Qi, energy transfer from the MHD wave to the ion Larmor motion can take
prlace even when w << Q, .
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SIHULATION OF FIELD ALIGHED CURRERTS DUE TO THE STCRM-TIME RING CURREKT

S. Takahashi®®, M. Takeda,

T. lyemori, and Y. Yamada®

Faculty of Science, Kyoto University
*Kakioka Hagnetic Observatory
**Now at Energy Research Lab., Hitachi Co. Ltd.

We simulated the storm-time ring current by a model with monochromatic energy and pitch angle distribution

using dipole magnetic field with time varying electric field.
we obtained a distribution of field aligned current and its time variation. Those are

lated by the method,

Taking a divergence of the ring current simu-

consistent with the actual distribution estimated from satellite observations, ground observations or theore-
tical calculation of ionospheric current. Also, assuming that the divergence of the ring current closes by the

field aligned currents,
earth surface.

BIE (9 0%, Takahashi et al.,1990) | SBH&IAREICH
II3RRBFELEHRRETNV (MFOIN¥—BEvFA
B 1Y) KXo TG L. S, RIKBFEDRBEMH
HAORRBEICL>THUL D EREL T, HABRKFDIBHEND
BREOEME{LEFMLE. X5 ThEANT. BM
BRFEEFEL. RIRTFE LB HRBHE L AR
Lo 2WIBEERMH .

1T OUGHERHTRRIE B,

1. DEFHIB. Volland-Stern™ R U 3L EIHE RN,
2. RN T A Bt i3 Dawn-Duskd REL L - LLH.
3. AN TR IkeVD T b v H (¥ F190°)
4. FVU7 FEMFHEO L &, dE/AtIZ L,

5. HBRBEEXSY.

LT3,

Hi1, BRBERRT3REE (AH) & MFAR
iIK&D><Bh3Ds t. RUIBLEIEHE LD HIBRIL
DIEHFERS (ASY) OB ERT. RELEOHK
L#iZ, DsStLASYRMATS, L L. BHEEMNE

160 80
[

we simulated the ionospheric currents and estimated the geomagnetic variation on the
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Fig.1 Top, middle, and bottom panels show themodel
storm (cross-tail ptotential difference, the Dst and
the ASY indeces) for 10keV proton ring current.

Fig.2 The distributions of the divergence of ring
currents (field aligned currents) at 06 and 08hr.
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Analysis Method for eliminating an effect qf the geocorona
EUV radiation from the Low Energy Particle (LEP) data
by the Akebono (EXOS-D) satellite

It was found that the LEP data was sometimes contaminated with unexpectedly larger noise
mainly due to the geocorona EUV radiation [1]. This noise level is too high to be neglected even
for a robust analysis. We therefore propose an efficient and useful procedure for eliminating this
backgound noise, and show the program for this filtering, which is implemented so as to reduce the

computing time.
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DATA BASE SYSTEM FOR MAGNETIC FIELD OBSERVED
BY AKEBONO SATELLITE

M.Tanaka, T.Takahashi, Y.Tonegawa, F.Tohyama, M.Sugiura (Tokai Univ.)
R.Fujii (NIPR), H.Fukunishi (Tohoku Univ.), S.Kokubun(Univ. Tokyo)

In order to effectively analyze magnetic field (MGF) data observed by AKEBONO
(EX0S-D), we develop a system to produce data base for the MGF. The magnetic
field data are transformed first from the satellite cooxrdinate system to the
inertia and geographic coordinate systems by using the orbit and attitude
data. Since the attitude data are depend on the combination of attitude
sensors, the best combination is chosen automatically in the system. The
transformed data are averaged with 0.5s sampling and are staged with other
useful data of satellite position (geographic and geomagnetic coordinates),
attitude, house-keeping, etc. Programs of several coordinate transformations
and signal processing are also supplied for more detail scientific analyses.
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Correspondence between Particles and Auroral Arc

A Comparison betveen the Akebono satellite and GADCSO

N.Yoshlda, S.Kokubun, T.Yamamoto, T.Hukai, H. Hayakava, g, Fokunishi
Univ.Tokyo 15AS Tohoku. Univ

A comparison is made between images oblained by ground based all sky
auroral TV and data obtained by the Akebono satellite.Usuvally,it is
difficult to separate the tenporal varialion and the spatial one from
satellite data only, however, this separation is possible by using au-
roral dynamic images.The Akebono satellite observes particles,magaetic
fields,electric fields etc ; comparison between these data and ground
auroral images gives us better insight on auroral physies.

Some results that shov correspondence between suroral arc and particl
e precipifation vill be discussed.
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Properties of the Equatorial Enhancement of the Plasma Wave

P-40 Turbulence ( EPWAT ) Observed by the Plasma Wave Detector

( PWS ) Onboard the Akebono ( EX0S-D ) Satellite

M. Iizima, H. Oya and A. Morioka
Geophysical Institute, Tohoku University

Introduction

By PWS ( Plasma Wave and Sounder Experiment ) onboard the Akebono ( EXO0S-D
) satellite, extensive research works of plasma wave generation have been made
made using high frequency resolution and high sensitive receiver, covering the
altitude range from 350km to 10,000km, magnetic latitude range from -80° to +80°
and whole range of the local time. In the observed dynamic spectra of NPW (
Natural Plasma Wave ) receiver, very clear trends of upper hybrid emissions are
continugusly detected inside of the plasmasphere with the intensity from
1.5x10"7 V/m to the saturation level of the receiver( Oya et al., 1990a ). 1In
the magnetic equator region, the special enhancements of the intensitlies of
these UHR mode waves have been discovered and named EPWAT ( Equatorial
Enhancement of the Plasma Wave Turbulence ) ( Oya et al., 1990a ). The regions
where these emissions are detected, encircle in the reglon of the magnetic
equator forming a disc like the Saturnian ring inside the plasmapause ( Oya et
al., 1990a, 1990b ). In the present paper, we will further study on new
properties of EPWAT events through the entire plasmasphere by analyzing 438
cases of the equator crossing data, using a large amount of data analyzing
system developed for the present study.

Results of Data Analysis

All of the basic properties of EPWAT events that have been initlially
discovered by Oya et al. ( 1990a, 1990b ) have been confirmed by the present
analysis which covers entire observation period from March 1989 to August 1990.
The results further indicate that in the distribution of EPWAT events, there are
tendency of expansion of magnetic latitude to northward in the evening period
( centered at 18h of local time ) and to southward in the morning period (
centered at 6h ) ( see Figure 1 ), although EPWAT's occur in the reglon
apparently centered around the geomagnetic equator iIn an average form. Though
further investigations are necessary to determine its orlgln, this
characteristic possibly reflects an intrinsic nature of local time dependence
of EPWAT events.
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Figure 1 The occurence regions
of EPWAT events are plotted
in the magnetic local time and
geomagnetic latltude diagram.
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The I?ropagation Characteristics of ELF Emissions in The
Magnetic Equatorial Region Observed by AKEBONO Satellite

Yoshiya ICASAHARA

Akira SAWADA
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(Dept. of Electr. Eng. II, Kyoto Univ.) and AKEBONO VLF team
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[rcq\::" :;;‘ZI;L‘T\"C‘:“ l‘"f‘l)‘:rtcd that electromagnetic .ELF emissions in the .nmgnctic equatorial region are

closely conn cétc d \\'i':) o KE_BONO(EXOS-D? satellite. These waves are wu.cyclotron \t'a\'es(ICW) and

will discuss the differ. ! "; presence of heavy jons such as Het and (?"'. By using ray tracing program, we

two band emission ?llfil:‘cc )ct\\'c:n the cases th:}t only onc band emissions(H* mode) were observed and t{xat

method. we cs S and He™ mode) were simultancously observed. Morcover, by hot plasma ray tracing
v We can estimate the wave amplification along the paths with temperature anisotropy of the hot

plasma.
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Fig.1 Trajectories of AKEBONO while (a) only Ht
mode cmissions and (b) both Ht and He* mode emis-

sions were observed.
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Simultaneous Akebono and ground Observations of HIPAS VLF Modulation.

K. ISHIDA! T. OKADA? Y. KASAHARA! I. NAGANO? K. HASHIMOTO*
A. SAWADA! 1. KIMURA! A.WONGS, B.CHOUINARDS, and W.HUHN?
'Kyoto Univ. 2Toyama Prefectual Univ.?Kanazawa Univ.
4Tokyo Denki Univ. SUCLA

Two collaborative campaigns using HIPAS and Akebono were carried out in 1989. HIPAS VLF modulation
signal(2.5kHz) was detected on Nov.28, 1989 at an altitude of about 2300km. In June,1990 the 3rd campaign
was made, and Akebono observed HIPAS signal on Jun.19, 1990(Fig.1) at an altitude of about 9500km. The
electric field intensity observed by Akebono was about 381 V/m (in comparison with 154V in the former
case), whereas the magnetic ficld intensity on the ground was about 0.2 pT (in comparison with 2pT in the

former case). The delay time of the VLF signal to Akebono was about 270msec.
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Fig.1 A f — t diagram of HIPAS VLF modulation
(2.5kHz) signal obscrved by Akebono satellite on June
19, 1990.

Fig.2 The geomagnetic ficld line through HIPAS and
the orbit of Akebono satellite on June 19, 1990.
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LF Band Whistler Mode Wave Emission
in the Middle latitude Plasmasphere Observed

by PWS Onboard the EX0S-D Satellite
Obsecrvation result and studies on source regions

M.Kikuchi,H.Oya,A.Morioka,K.Kobayashi,M.Iizima
Geophysical Institute, Tohoku Univ.

By PWS(Plasma Wave and Sounder) experiments onboard the satellite, LF band
whistler mode waves have been observed. The data of the LF emissions indicate
following characteristic: 1) Observed frequenclies change as function of the
observing position with relatively narrow band width whose range become more narrow
as the satellite moves higher passes into a region around the magnetic equator.ii)The
observed emissions become more intense when the satellite approaches to a mid-
latitude region. 1ii)The emission frequency is not directly controlled by local
cyclotron and plasma frequencies at observing points. Relating to the origin of the
emissions it becomes apparent that the sources of emission are distributed in the
mid-latitude of the both hemisphere. The waves generated at the source with different
frequency propagate taking different path in the plasmasphere. When the satellite
path crosses each different path of the emitted LF waves, the observed emissions
gz‘éﬁz:’ corresponding frequency. The possesses have been confirmed by the ray-tracing
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CUARACTERISTICS OF FIELD-ALIGNED CURRENTS
AT THE POLEWARD BOUNDARY OF THE NIGHTSIDE AVURORAL OVAL:
( 2 ) CURRENT CARRIERS

Y.Takahashl, H.Fukunishl, T.Mukal
1: Upper Atnosphere and Space Research Laboratory, Tohoku University
2: Institute of Space and Astronautical Science

The low energy particle detector on board the Akebono sattellte has often
observed electron bursts at the polevard boundary of the night side auroral
oval. These bursts are characterized by a broadband energy spectrun extending
from several tens of eV to about 1 keV and fleld-allgned piteh angle distribu
-tion. The upward flux is dominant for electron bursts observed In the midnight
region, while the downward flux is dominant for those in the evening or moning
side. To exanin the contribution of these electron bursts to fleld-aligned
currents, ve conpared the current densities calculated from the magnetic fileld
data with those calculated from the lov energy particle data. It is revealed
that burst-like electron fluxes are lfaportant as the carrier of fleld-aligned
currents at the polevard boundary of the nightside auroral oval.
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CHARACTERISTICS OF FIELD-ALIGNED CURRENTS AT THE POLEVARD BOUNDARY
OF THE NIGHTSIDE AURORAL OVAL : (1) CURRENT STRUCTURES

T.Nagatsuma', H.Fukunishi', T.Hukai?

tUpper Atnosphere and Space Research Laboratory. Tohoku University
2institute of Space and Astronautical Science

Using magnetic-field and lowv energy particle data obtained for the Akebono
satellite. we have studied the spatial slructures of field-aligned-currents
in the nightside high-latitude boundary region. It is found that jon
precipitation evenls vith spatial dispersion are often observed at the
poleward boundary., while burst-like electron precipitation events related
with intensec upvard currenls are observed equatorvard of the lon dispersion
region. Based on these relationsips, we discuss the generation nechanisa of
field-aligned currents at the polevard boundary of the nightside auroral oval.
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Behavior of Electron Temperature around the Cusp Region

AIZAWA Niroyuki'’,ABE TakumiZ® ,0YAMA Koh-ichiro™®
1)TOKAT UNIV. ,2)DENKI-TSUSHIN UNIV. ,3) ISAS

Behavior of elecloron temperature around the cusp region is investigaled by using data which were
obtained by satellile "AKEBONO'. Our preliminary conclusions which have heen derived so far from data

analysis are,
1) Hump of the electroh temperature can be scen around the cusp, anda peak of electron tem-

peraturc in it is more remarkable above the height of ~1000km than below this altitude,

2) llump becomes wider as Kp index increases.
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Substorm Assciated Plasma Sheet Dynamics Inferred from the Precipitating Plasma
and Magnetic Field Perturbation at 800 Km Altitude

8
X

M. Watanabe and T.Iijima
Geophysics Research Laboratory,University of Tokyo

Using the precipitating particle and magnetic field data acquired with the
polar-orbiting DMSP-F7 satellite , we have determined the characteristics of the
plasma sheet domain and the large-scale field-aligned currents in the premid-
night sector throughout the substorm.During the growth phase,a well-defined pair
of current systems (so called region 1 and region 2) appears and associates ion
and electron precipitations that characterize the plasma sheet domain (so called
BPS and CPS). During the subsequent expansion phase , high-latitude part of the
current systems expands poleward and , in the midst of the plasma sheet domain,
an extended region with a severe enhancement in ion energy appears and the
plasma sheet domain exhibits a multiple (at least three regions) structure.
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ACCELERATION OF LOW ENERGY

ELECTRONS IN A PULSATING AURORA
_——— S—-520~-~12 ROCKET OBSERVATION —_———

Y. SAITO(%x) S. MACHIDA(%¥x) T. MUKAI(%x%x)

(x) Faculty of Science.Kyoto University

(¥%) Institute of Space and Astronautical Science

A sounding rocket $S-520-12 was launched from Andoya . Norway on February 2¢
1990. Electron fluxes over the energy range 23ev~ lékev were measured for about
6 minutes in a pulsating aurora. Electron flux modulations were found in the
energy range 1.4kev~1ékev , mainly above Skev. We also found low energy (23ey~
200ev) electron precipitations near apex , vhen the rocket passed between tuo
pulsating patches. We propose 3 mechanism associated with generation of upuwargq

Alfven waves and the resultant acceleration of the lov energy electrons.
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LF Wave Emissions Associated with the Pulsating Aurora
--- Results from S-520-12 Rocket Experiment

A.Morioka, H.Miyaoka, H.Oya, S.Machida,
Y.Saito, M.Hirahara, and T.Mukai
1 Geophysical Institute, Tohoku University
2 National Polar Research Institute
3 Institute of Space and Astronautical Science
4 Faculty of Science, Kyoto University

The S-520-12 rocket was launched on Feb.26,1990, from Andoya
Rocket Range ,Norway. Particles, fields, and waves associated
with the pulsating aurora have been measured by this rocket
experiment. The LF emissions of whistler mode, in the frequency
range from 40 kllz to 140 kHz, have been detected with the.
intensity modulation in the pulsating aurora. This intensity
modulation with the period of about 12.5 sec,is assoiciated with
Lthe auroral pulsations.
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