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Jon Distributions and Flows In the Plasma Sheet

M. NAKAMURAL, G. PAsciiMANN2, W. BAUMIOHANNZ, AND N. SCKOPKE?

1 Institute of Space and Astronautical Science
2 Institut fir extraterrestrische Physik, Maz-Planck-Institut 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,1,J, we have studied the polarizations of Sudden Impulses (SI's) in the
magnetotail. Unlike the SI observed on the ground, the perturbation field 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 magnetotail 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. Owiug to the tail
lobe field configuration, the discontinuity moves mainly along the tail lobe field, which causes the SI ficld to rotate in
the plane including the unperturbed field. Moreover, the observed sense of rotatlion of the Sl field is consistent with this

interpretation.
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Fig.1 Directions of 2’ unit vectors of SI's, expressed in GSM
coordinates. z’ axis is decided [rom event to event, and it is
included in the plane of magnetic field rotation and is per-
pendicular to the direction of main increase in the total field.
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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 (/) 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
occurmrence of a substorm-associated current disruption near
the spacecraft. Two types of the dipolarization signatures
are found. In type-1 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 IV 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.

......... [ITTETETETE FEUTTTTET FUURETUTTY IVETTOTUTE STTTTTUT

5.0nT/div. 29 June 1985
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Fig. 1. Magnetic field and energetic particle measurements
from AMPTE/CCE for a Type-1I 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 !)oundary layer, characterized with low
energetic jon flux and intense magnetic field, in

association with an onset of the substorm
éxpansion 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
region, 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.

(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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Fleld-Aligned Currcnt Systcm in the

Eopirical

Solar-Terrestrial

Magnctospheric Magnetic Field Model
N. Nlshitani

Environoent Laboratory,
Toyokawa 442, Japan

Nagoya Universily

¥¢ have calculated ficld-aligned currentl densities in Tsygancnko s nmagnelic
field wmodel. Although the calculated field-aligned currenls have Region | sense,
the current density is nuch smaller than that actuatly obscrved. Furthernmore,
considerable part of lhc ficld-aligned current Is short-circuited near the
magnetospheric cquator and little reaches near the lonosphere. llence il is
concluded the effect of flield-aligned currcnts is nol systcmatically included in
Tsyganenko's model.

AVEL U B MM R IR - MBS bR MH 2 MR T 300 h K E
BOLOTH OB BPRRTSH 50 BNMLIL nHaEELHLTEDD ThbSRBAMMO
CHibhhouvwsagesreds N OIBRENERTVWSE & LE LB B
Tsygancnko® ¥ v iE i BN K K G & T8 9 EFAMEM - AHMITOWVWT DL
NTWEh, ANERPPD—-DEN>TW B ~x3FiETdH 30
5, S F . M-t T — 5 &

Wk E M E NG R g b ] 020/

P O 1] 1 v 3 AR ] E 1
U 5. Tsygancnko® ¥ & & 1 ) H J) 8 18 % on the lonosphere
WRfiAtcREFhTLVAVWEHBLT S ]

El (1989 EFF O H. RDEL), |

-~ J. Tsygancnko¥® ¥ A~ 3 WM F — % i & J./B -

TWC B b, WHEECENEY 3 HH WY 1

Mo hoppeagshTVwsRYTEHD,

F LU IcN BB ERD BN LR

D2hNENTWE, LM LEMKS ok

IR LTRLDAENDNB IR BB O &0

COOVIEC EFPHUNDAALATH S M, WUh

AhE @ po &oed ol csil 1

Ji tl iz ah e WA i oW T, axt aool.oo |.'nolz..77':;' 4'.1'9'&"4'5?\::.374 a'.n
MR E I N T VR, ToraAD 0% L% 2% 27 aAn 8% 2 IR

Sl o5 L 12 Tsyganenko® ¥ 2 % {fi
ROV oshitc> VTR LMBY 3, Flg. 1 Distribution of Lhe field-
%l 1 28749 ¥ & (long version,Kp= §-) allgned current densily along the
ToflioW B G KR M e4° . M UF 2208 S E U magnelic field line from the
Betocknv NIRRT S jonosphere Lo Lhe nagnetospheric
5, My Wi i@ cHMBILE btw cquator. The lonospheric end point Is
53 Wi osbbhd ks BHBHKG» S at 64> lat., 22 MLT. The current
Bhsiogonw aiekdbPlTcwnwid, o density Is normalized by the ambient
CER., = .jiuruammhum psagnetic fleld B. It Is clear thal the
WA HMABABERAORECTHOINL T fiecld-aligned current fioving outward
O, MoK ETCOR B O near the geosynchronous aititude is
hLLhRocTDRBDOVWTOVWE W &% short-circuited not far from Llhe
FTLTW3, Lbhbonidiid, 7 1o nagnelospheric cqualor.
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ORIGIN OF THE MAGNETOPAUSE BOUNDARY LAYER -- TOSSIBILITY OF SMALL PLASMOID
PENETREATION THROUGH THE MAGNETOPUSE

N R

BK STEMH

Possibility of small plasmoids, non-magnetized and o-type magnetized, expected in the

magnetosheath to penetrate the magnetopuse into the boundary layer is examined. |f the

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

A. Nishida, T. Mukai (ISAS), N. Kaya

IDENTIFIED IN LOW ALTITUDES?

(Kobe Univ.), Il. llayakawa (ISAS)

We have surveyed the AKEBONO data Lo find the regions that are identi-

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

layer. A necessary conditiion is the

wind and magnctospheric origins.

cascs arc rather infrequent. but also

tat.ions.

)% DMagneLopause®d WIS, KISBUZBLf= T %IV
X— %1504 AU AR EICHNDHEEAHY ., LLB
L. (lovw Latitude Noundary Layer) EBRENTWS. Zhic
U T, &S] Re HHWMEEDRL UIOIETH,
LLBL%{ 580580 L CRISN T & i > 75 X<
QHEY R VRS IR E NP AP IR 411 LR (A R 7

(1) KBSIs\WyiR A2y NIV A F 2 IMife LT, (2) W
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DAADHAHEF H, VDI ETHD. (3) OWLEIEH
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PrbHEY, IVWHETL L BLENE U LT DD
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HSHIR DK B 2 bk DR IR E D D& A Fz. REAUBIN
I A £ > & LTI, 10keV METHBIIUS N D00
¥i (- (Trapped Particles) & -1
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PN 1 A DA F DHUEE D BISREIICH D e
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coexistence of ions of the solar
> have found not only that such
are liable to alternalte interpre-
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An examplce of the observation in
which solar-wind-like ions were
found together with the magneto-
sphere-type trapped ions in the

so-called cusp region.
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-- EXOS-D & IMP-J itk H[EIBS M --

PHPTF. BEZ—B. EHFFIH, GHWAL, BEEZF. BN, R. Lepping.
(FHHEURHR) (NASA/GSFC)

Response of Magnetospheric Convection Observed by EX0S-D

to Interplanetary Magnetic Field Observed by IMP-)J

T. Nakagawa, X.-1. Tsuruda, T. Mukai, A. Nishida. A. Matsuoka, H. Hayakawa, R.lLepping
(154S) (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 antisunward(sunward)

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

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

Middle-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 INF

dependence of the electric field is analized in detail and compared with the IMF dependence of ground magnetic
field variations.
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TRIZISL—¥Y -k L3VBBM2EISEMENTWEY, th- EMTORBBAMBICMLTR., RJUMHPEISWE
s TiR2W, HABELCEEAT ) - TMEOBNENICR, RMEBREZFI TRZL, BRICHAD T50EBHR
ALYV TBLY 5T, HBENERARARKAEZH M ZT oo, BMRAREERETS>TRERTH S,
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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 - Illigh Latitude Reglon

Plasmapause Based on the Plasma Density Distribution
Observed by PWS - Onboard the EXOS-D Satelllite

Hirosi Oya
Geophysical Institute, Tohoku University

From the UHR mode wave data observed by PWS onboard the EXO0S-I) (Akebono)
satellite clear crosssection of the low altitude and high latitude plasmapause
have been obtained. Very large osclllation 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 reglon disappears. ii)
After two days a large shock structure is revealed at the plasmapause; and i11) a
large oscillation of the plasma density distribution with ampiitude 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
thegse 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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1gp_1_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®

1Solar-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 function 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~-closed [+ 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.




19p443 3 KTl U &BRIC L o THRET 2
NI OIS I 2L —>ay

1Ktk M LT
(Rser)  (B|i@KT)

3-D COMPUTER SIMULATION OF FIELD-ALIGNED CURRENT
ASSOCIATED WITH SPONTANEQOUS FAST RECONNECTION

T.Shimizu! and M.Ugai?

1 Kochi National College of Technology

2 Fhime University
Temporal dynamics of fast reconnection process is studied numerically to
examine field-aligned currents (FAC). The computer model is designed so
that the fast reconnection spontaneously build up in a limited region ,
where a large-scale 3-D magnetic loop is established because of the
boundary conditions imposed . We find that , as the fast reconnection
proceeds , the initial (1-D) current-sheet system drastically changes its
global structure and a new current system involving a field-aligned
current along the loop boundary is eventually formed.
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EIIRL Y, REBAUENE K& URSHHBECEZL Fig.1 (a):current density on X-Y plane (2=0.0)
TERE, X, 3RFEFNIES ETO2RTEFIN (b):field-aligned current density on Y+Z plane (X=7.0)
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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 geomagnetic field.
According to the simulation results by Yamamoto etal. (1990), giant undulations are manifestations of the Kelvin-Helmholiz (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 satellites.

-70°

<
JUNE 26,

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).

18 MLT 19 MLT 20 MLT

I I I 1 I 0

2688 km y 384 km

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-1-5 Ionospheric Boundary Condition and Eigenmode Structure

Akira Miura* and J. R. Kan**

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

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 (8B,) 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

8Bx(x,y,z=1+.1) - 8Bx(x,y,z=l-t) = NoEBEy(z=1 ) = poT,Bobvx(z=l) (1)

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

By expressing 8B (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 8B in the neutral atmosphere is a valid approximation for
sufficiently large IxI and k,! <<1<< ky/ . However, 8Bx(x,y,z=I+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 8v, SE and 8B
in the magnetosphere are shown in Fig. 1. for y<<’k,V, where v is the growth rate and V1 is the total velocity jump.

Py

@@4—- -~
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X X

=0 X x=0 X=
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Fig. 1. Eigenmode Structures
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Masaki Harada, Akira Miura 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 £ and the
Lindquist number is studied. The dynamo region, where SE- & J<0, exists off
the neutral sheet.
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POLAR CAP PRECIPITATION ASSOCIATED WITH CONVECTION REVERSAL

K. Tsurnda. T. Hukai, F. Kaneda, T. Nakagawa, Il.llayakawa, and T. Obara
I SAS 1SAS Tokyo Univ. [SAS 1SAS 1SAS

The precipitation in Lhe polar cap changes draslically asocialed with the
change of the direction of conveclion from anti-sunward to sunward orvice
versa. The case Lhal Lhe eapty ( no precipitalion ) polar cap during anli
-sunward conveclion is filled with moderale precipilation by a change of

convection direclion Lo sunward is extensively studied.
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olar Cap Boundary

T.Obara, T.Mukai,HH.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.
which have access to the magnetotail via reconnected field 1lines.

Their source is believed to be the solar wind strahl electrons
We present typical

examples of the phase space distribution and the spatial distribution of polar rain

particles observed by the Akebono satellite.
by a structureless, rather uniform distribution within the polar cap.

Polar rain electrons are usually characterized
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.
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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
satellite. Ion precipitations change their patterns depending on
magnclic activity. It is generally accepted that energy dispersions
of precipitating ions can be interpreted as a result of antisunward
convection, that is, lower cnergy ions 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
las following [catures; '

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 ecxample non-dispersion or multiple-
dispersion.

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

4. Ion fluxes tend to incrcase as convection field fluctuates.
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Electric field oscillations associated with the charged particle
precipitation Iin the polar cusp : EXO0S-D observation

A.Matsuoka', T.Mukal', I.llayakawa', Y.-1.Kohno'. K.Tsuruda', A.Nishida'.
T.0kada?, N.Kaya?, Nl.Fukunishi®
"1SAS, 2Toyana prefectural Univ. ? Kobe Univ. “Tohoku Univ.

The data obtained by EFD ( electric field detector ) and LEP ( lov cnergy
Particle) instruments onboard EX0S-D have shown that the electric fields In the
cusp region have a highly variable signature associated vith the preciptation of
the nagnetosheath-origin plasma. We suggest that the high-frequency ( > 0.5lz )
oscillations are due to Alfven wvaves propagated from the magnelopause «where
“‘lefplanelary and geonagnetic fleld lines are reconnected and the magnetosheath

Plasna is Injected Into the polar cusp. 1989.10.23
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Characteristics and Generation Mechanisa of the Upvard Electron Beaas in the
Polar Region Observed with Satellite AKEBONO

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

T. Obara, A. Matsuoka, K. Tsuruda (ISAS):

Upflowing electron beams are often observed vith AKEBONO (EX0S-D) satellite. Thelr character-

istic energy is about several hundred electron volts, and the energy distribution usualiy shows fast

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

mostly in the downward current region,

acceleration by the Kinetic Alfven Waves,
responsable for generating such beanms.
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and are accompanied enhancement of the fluctuating electric
fields as well as the enhancement of the plasma convection velocity.

We propose parallel electron

resultant wave instability and self electron heating are
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Structures of Fleld-Aligned Currents In the Diffuse Aurora Region

. Fukunlshi (Upper Atmo. Space Res. Lab., Tohoku University)
T. Mukal (institute of Space and Astronautical Science)

A comparative study between the magnetic field and charged particle data obtained from the Akebono
satellite, has clearly demonstrated that fleld-alligned currents flowing the diffuse aurora region in the
nidnight to norning sector Include localized upward and downward currents. Locallzed upward current
correspond to lnverted V-1ike electron preclpltation 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 beams.
Fron these results, It is suggested that upward and downward field-allgned acceleration of electrons is
occurring In diffuge aurora reglons.
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ION ENERGY DISPERSION IN TIHE DAWNSIDE
AURORAL REGION ODBSERVED BY EXOS-D SATELLITE

HIRAIARA M., MUKAF T., SAGARA E., MIYAKE W., KAYA N., IIAYAKAWA Il., TSURUDA K. NISIIDA A.
(Kyoto U./1SAS) (ISAS) (CRL) (CRL) (Kobe U.) (1SAS) (15AS) (18AS)

We study ion encrgy dispersion phenoncna observed by EX0S-D in the dawvnside auroral region. In an ion band.
the characteristic lon energy decreases with decreasing latltude. The highest energy at the polevard portion
is several hundreds of eV/e., while the iovest energy at the equatorwvard portion is tens of eV/e. Besides, the
peculiar features such as internittent, bumpy or multi-trend bands are often observed. The occurence frequency
shows a rcmarkable dependence on MLT: they take place mainly on the dawnside. Although the ion band has been
interpreted as due to a veloclty filter effect by E X B drift notlon, the observed electric field data cannot
necessarily support such a mechanism. We also cxamine other mechanisms for the lon band, taking account of the
accelerated polar wind or convecting magnetospheric plasna. EX0S-D PLOT %% LEP %% falefiiasenm
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AN ANALYSIS OF SMALL SCALE MAGNETIC AND ELECTRIC FIELD PERTURBATIONS
OBSERVED BY DYNAMICS EXPLORER - 2 IN THE FIELD-ALIGNED CURRENT REGION

M. Ishii, 2H. Sugiura, 'T. lyemori, 3N. 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 ve have shown that the magnetic and electric field perturbations observed by Dynamics
Explorer(BE) -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 (Horth-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 ars spall scale Alfven waves. In this interpretation the influence of the waves reflected from the
tonosphera must be taken into account. Then the reflected wave from the ionosphere may produce a phase difference

betueen the Hagnetic and electric field perturbations at the satellite altitudes. We analyze the phase differences
betueen the obseryed magnetic and electric field perturbations using a cross correlation method.

Results show that in
oost cases analyzed thus 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 WATANABE®, Hiroshi FUKUNISHI®, and Takashi OKUZAWA!

1penki-Tsushin Univ.,

2pokai Univ.,

31sas, “4NRC,CANADA,

5Tohoku 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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The lonospheric Magnetic Field and the Structure of
the lonopause at Venus

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

The large-scale magnetic fields in the Venus ionosphere are observed when the solar wind
dynamic pressure js high. In this case, the ionopause 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 behavior of the ionopause and the ionospheric
magnetic fields at Venus, using the recent theoretical modeis of the Venus ionosphere.
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Deccay Instability of Incoherent Alfvén Waves
in the Solar Wind

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

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 growth of low
k region in the opposite helical component of the magnetic field, propagating in the
opposite direction. For case 8 = 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 Alfvén waves in heating and acceleration of the solar wind is discussed.

1200 ¢

0.1

TIME

0.01 L

n 1 2 5 10 20
b solar radii
Fig.2

FIG.1. Evolution of the wave magnetic FI1G.2. Radial profiles of 8 and the wave
field for case 8 = 0.2. Left : the original amplitude (6B)/B, calculated from the

B,. Center : left-hand helical component Hollweg’s model [1978]. Also shown is the
consisting of the R* and L~ waves. Right growth rate of decay instability normal-
right-hand helical component with the ized by the wave frequency wp : v/wy =

R~ and L* waves. 3((6B)/By)B~/4.
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EVOLUTION OF FINITE AMPLITUDE ALFVEN WAVES SUBJECT TO GROWTH
AND DAMPING

T. Hadal, M. Nambul, C. F. Kennel2, and E. Mjélhus3

1. College of General Education, Kyushu University
2. Dep_artment 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
Wi}en the waves are subject to the growth-rate type driver, a self-consistent
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-—stationqry 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,

1. T. Hada, C.F.Kennel, B.Buti, and E.Mjdlhus, 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 I (1083 nm) absorption line (HEI), as

well as the ratio of B, on the photosphere and the source surface (RBR= Iogw(gé)) are evaluated on the corresponding
field lines. It is found that

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

(2) The partial correlation coeflicient between the SWS and the HEI is largest. This suggests that the solar
wind is accelerated by a mechanism that is related with the temperature in the corona; that is, the efliciency of
the solar wind acceleration 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 HEL This result suggests that the effect 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 HELIOSPIIERIC 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 decclerated at the
Mach stem. It seems that the structure 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, leeding to a significant inward flow along the tail axis.
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Laboratory Formation of the Heliomagnetosphere
Shigeyuki Minami' and Yoshio Takeya?
'0Osaka City University 2Chubu University

Laboratory formation of the heliomagnetosphere is performed. An intense
plasma flow that simulates the intersteller magnetized plasma is used to
interact with another supersonic plasma flow that simulates the solar
wind plasma flow. The formation of shock boundary (contact surface) and
inner shock are observed optically.
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Blum, P., Proc. 4th Int. Workshop on Interaction of Neutral Gases with
Plasma in Space, Radziejowice, Poland, 1987.
Minami, S. et al., Geophys. Res. Lett., 13, 1986.
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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 980
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
frop 0° to 360° showing a 22-year variation. Such the large tilt angle can be explained not by the
pure dynamo theory, but the triple-dipole model (Fig. . In the present paper, the magnetic
fields on the solar source surface are calculated by changing the three dipoles as shown in Fig. 2.
The calculated pagnetic field distribution is dynamically transcribed on a video tape, which shows

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 Aoyana

Hiroshi Oya

(Hiyagi 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 {7S
RELATION TO SOLAR ACTIVITY AND GLOBAL HMEAN WARMING
K.YANAGLIINARA
JAPAN WEATHER ASSO.

G:imasnelic activity index "aa” varies with ll-year mean of Sunspot number.
I'ts minioun coincides with the miniaum of Sunspot number. The minimua value
of aa-index is not reduced Lo zero-level,bul follows Lhe general trend of 11
-year mean of Sunspot number. This suggests a long range variation of solar
activity other than 1l-yecar cycle,whose amplitude depends on the variation.
After 1964,especially in 1980,change of aa-index is not regular,then the

observed Il-year change of Solar constant should be examined carefully.

BB 208 mtzd 3 mBB @ LAY EEI ORIz aa-indexi /b fiti & Z LT
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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,

STE-LAB.,NAGOYA UNIVERSITY

*ASAHI UNIVERSITY

A GLE( Ground Level Enhancement: solar cosmic
rays) was observed world-wide, which occurred on
September 29,1989.
to occur during the last thirty-three years. The
GLE event started at 11:48 UT following a solar
burst at 11:35 UT(maximum time of type IV radio

The time

This event was the greatest

burst and X-ray flare) on September.
profiles of the observed intensity increases at
several neutron monitor stations on Sept.29,1989,
In order to study the
intensity distribution in space, we have analized

are shown in a figure.

GLE of neutron intensity observed at world-wide
network stations.

1989%E 9 A 29 H @Soalr flare (v26 S, 4105 W) iZ ¥ -
THR 4L 7lligh energy solar proton event . ji kL
THRBAKEB. >3 3Fxpic@c>»~GLE (Ground
Level Enhancement) event T & - o ¥ 1 FEEB L.
world-wide Neulron monitor data B i b & - L D
T. tho2HVWTcnd~> FORETETNE > BT
2. UKD cut-off rigidity Mpo THAHIPHEETFE
=2 —THMMENtbE55DOGLEDOHRE I(ps) B

to bo
J(pc) = j R(p)G(p)D(p)dp j R(p)dp
P P
R(p): ki FE=%—0rafyrzM@¥
G(p): G L E DRigidity Spectrun
D(p): WMHRAD COGLEORMKEN »Solar

cosmic ray oM S H
ERbOFIEMNTEB LT B, chdb Rigldity
Spectrun B UFHBUTFOEMHAHEERD 3, c
DGLE®D Tine Profile 3R ¥+ & 34c. Neutron
station DI @ & & U cut-off rigidity W &Ewc kb
BORB->ILPBEERLT WS, f8-T., BIFRA < v
POy —rhsxryPETTEBLBEVWEHBMBT
EHLTITLTETSH 30

Fig.

Intensity

Intensity

Intensity

Cosnlc-Roy Intensity Increcse
- ~ =
o o om

o

’

I.MORISHITAY¥ K.NAGASHIMA

410

350 1

290 4

230

170 1

1104

$0 4

< Thule
ﬂ;:0.0GV

<McMurdo

-10

T

01112 lEl

3
-t T T

(]
14 1516 17 18 19 20

T

290
230
170+
IIOT

50+

4« Kerguelen
R=L16V

-10

100

10 11 12 13 14 15 16 17 18

o} 1 I (] [l ' I 1
T -t

19 20

90
80 -
70
60
$0
40
J0
20
10 A
o—

-10

..J

Rome
P 6.36v

1 1 3 I I 1 1 4

10 11 12 13 14 15 16 17 18 19 20

H'our ——
Mt NORTKURA
: ‘% Pc=ll . L‘GV

- .'_, -
1
!

—————
'

Mt

i
1" u

12 13 18 157 wn

29 Seotecber, 1989

Time profile of the observed increase of the
GLE on September 29, 1989



2la-1-11 KAMIOKAKDE 1 THBME AT 2V F—-FUBR I o -4 v OHBE A D

wp—i2, LH@EL, #HF 3, KWwEE—° {b KAMIOKANDE group
BHKX-B °“KEK

INTENSITY VARIATION OF H1GH ENERGY COSMIC RAY MUON OBSERVED
FITH KAMIOKANDE 11

K.Hunakata, 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~1000GeY ) has been investigated for a period nore 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 nininum to the maximum Intensity. To test
the energy dependence of this varfation, we compare with the observation by Matsushiro at
shallower underground{ Eth ~100GeV ) in the sane period. We find a striking resemblence
betveen the variations in Kanlokande Il and in Matsushiro in spite of a great difference
in nuon threshold energy Bth in these tvo stations.
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COSHIC-RAY ANISOTROPY OF NIGH ENERGY (~10'2eV) AND SOLAR ACTIVITY

& % i

S. Mori, S.
Department of Physics,
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Ichinoses

Faculty of Science and Faculty of Liberal

Arts*, Shinshu University, Matsumoto 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
Mmagnetic bay on the ground nor develops rapidly as a globa} sut?storm
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. )

) It starts at a certain place on a poleward boundary of a diffuse auro_ral
belt. Whep triggered by an equatorward drifting branch of aurora which
€xtends from a preceding activity poleward of the diffuse auroral belt, a sud-
d?n brightening occurs and propagates along the polewargl boundary of the

.lffuse 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
répeating expansion - creation of kink process. This process generally leaves
d‘ff“se'PUIsating 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.



21p-1-2 Hror o &, TRWs W
AURORA SUBSTORM EXPANS/ON ONSET o H4R

ADFIEY MEFAY R RS- PIA BY LAY Ak B Qe BY
YRR . DR\ EAREE . DEIRK L. P ER STEH

FEATURES OF AURORA SUBSTORM EXPANSION ONSET OBSERVED BY AKEBONO UV-AURORA IHAGER

Kaneda, E.l), T. Ynmamotol’, K. Hayaghil), R. Fujiiz)’ A. Kadokuraz), M. Ejirizl,
K. Makitad!, and T. oguti?

b GRL, Univ. of Tokyo, 2) Natl. Inst. Polar Res.,
3} Facl. of Eng., Takushoku Univ., 4! STE 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

(3

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 investi gated
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,
the 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 is
used as a temporal and spatial reference of substorms. _ .

Tecipitation patterns are obtained according to the local time relative to the expansion
aurora and to the different phase of substorms. The data used in this study are auroral
"™ages obtained from DMSP satellites and ground all-sky TV, and precipitation flux (0.03
30 kev 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.

) stematic changes in energetic particle precipitation characteristics are found according to
thes? Sectors. Among them are tI}Jle change in the relative latitude of the energetic proton
Precipitation to the poleward boundary of the discrete aurora and that 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 boundary layer. The. energetic
electron Precipitation, on the other hand, would be related to the injected particle in the
mmagnetosphere. Our results therefore indicate that the plasmasheet (both BPS and CPS)
and the plasmasheet boundary layer significantly change their local time structures
assoclated with substorms. Caution must be made for the analysis according to the

magnetic local time since this procedure might smooth out the dynamics of the
precipitation,

(Winnigham, J.D., R, Yasuhara, S.-I. Akasofu, and W.J. Heikkila, J. Geophys. Res., 80, 3148, 1975.)
(Ly.(?fls. LR, and DS, 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.)



21p_1_4 SUBSTORM GROWTH-PHASE FIELD-ALIGNED CURRENT SYSTEM

T. IIJIMAl, M. WATANABE!, T.A. POTEMRAZ2 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 devclops 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-lincs well inside the nightside magnetosphere. The magnetic latitudes of a growth phase ﬁcld-aligne.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 lowa), 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 betwcen 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.

It is pointed out here that the later discrimination of the current systems proposed by Birke-
land, Alfvén and Kirkpatrick is also doubtful.
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Ground-Based and
Pulsating

Simultaneous
Observations of

K.Shiokava', K. Yumoto', M. Nishino'. Y. Tanaka'. T. Oguti',
T. Yananmoto®, K. Hayashi’, S. Kokubun?, T. Hatanabe?, H. Fukunishi®, and T. Mukai®

' Solar-Terrestrial Environnent Laboratory. Nagoya Univ.

’ Geophysics Research Laboratory. Univ. of Tokyo.

' Upper Atoospere and Space Research Laboratory, Tohoku Univ.
* Institute of Space and Astronautical Science

We have analyzed all-sky TV camera and fluxgate nagnetometer data obtained from ground-based
stations during the Global Aurora Dynamics Canpaign 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 dlrectly from the satellite particle data to
identify the energy range of electrons which produces the observed pulsating aurora. In the
presentation, we will dlscuss the magnetosphere-ionosphere coupling processes in association with
pulsating aurora based on these results.

N4 Fr Tt —0S5it, TOEYDO Lt ime WT, EXOS-DHiBCHUMETN7AELAZBFOD
ScaledLoTHEBBCLSRVWERFRETS TEAF——BHRNs FrE BBIRESALAHER
BON, WE-HRORBBRMSDE VB, n BETOMBAEY TS 5. MkeVDdilffus
A F v o5 B S E - TR B S e THENKMFOMEDIAIEL, 100e VEITFTOD
BOdiscussionit. chiThsibFbh structured CRAMKELIEDADIND SN B,
TWlidhot, Hrbir1990F1—-2HA1FD ESICHREHOF— s S5, CORMERLE >N
h%:Global Aurora Dynamics ¥-—MFOPBELIAZIE., ~0. 2 A m*OoLt@EIB
Campaignick-THSHAASRLMERNI S HMARARBHMICHIELTWE S EMbh 3 (Co@liR®
=IBS, el FarTAt—o5MTEILLE— MOE®mECLzHTE~1. Ou A/ m?iIcix3) .
EXOS-pDyigomemiiz R+ & TS 2o BHTREVAIBFIC LS4 —o 5 RseMmE. &
SERHRLL7—s1t, #+¥DGreat Wha itk TEMBERHBBZ &Ik b, Dz ¥
le River (MAMEGS8, 0°) THOIL —filEDOHFM/ N4 F v ITAd—035%ESET
%3‘5’1’5&7579zr—rmmm?—m E X WEAhEREET S ERIC, /et f F 4 vt —0o3F
OS‘DﬁEtc&atﬁéﬂkﬁtfﬂs i ¥ (MGF, TRy s HMAE-BREMZBSBIZEOL DL WIREE

LEP) or—s5sv4 3, N

Flg, 1@ eneq45svrt—vs50ktich

of precipitating electrons observed by the EX0S-D satellite
eastward magnetic field variations

Energy-tine spectrua
The lover panel indicates geographical

sinultaneously observed by the satellite.

Figure 1
above pulsating aurora.
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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 ONMURA

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 clectrons and ions along the ficld line.
The system is isolated along the magnetic field, and periodic across the field. Although the injected heam
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.

Rx QBB RBBRIRT 5 X~HIFET 5 BEO
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EERM EICIREED 5 2 — & — 12 X B EHEEIRES
BEEL, BFNMBREOIERBE —LFfF IR E—
L BRI X<HoBRMES . ZUEIIBNEICOWT
D ETFV, E—4 - BHR T 5 X<MoBEEIcd
SIKTFHERERE T 5, £/ FY 7 b3 L QMo
cORHEMASFETH S,

BN
(1] &) #&. 5 67 B SGEPSS | BRIKTHIR
[2] & fE, 1990 WPGM . BRI T EM

[3] Winglee, R. M. et al., Particle acceleration and wave emis-
sions associated with the formation of auroral cavities and
enhancements, J. Geophys. Res., 93, 145G7, 1988
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Definition of Conjugate Points using Visible Auroras
Natsuo Sato! and Takayuki Nagaoka2

1. National Institute of Polar Research 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.

—XOBMAWRTHIENL EHILE oA ZHBIABGREPATVWD, BEEFIVET
FIcsde, HEAR, EHEL - A%k - BT FHSORBER T TRH2A 2Lk
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BRASheA—O0SOUBRAEIDRDZICENAROAVTEHENTH S, LHrL,
ZOHFZERUCEROA—OSHBEIFRICHBALEZEE (RBEEORWVWA—DO5HH
HUEESE) CIBUHDTAETHY. CTHhETOBRATRERA—O0SOFRN 11 Xt
BTHD2RVWERBINEON> TWEN >,
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ELECTRODYNAMICS OF AURORAL SURGES

M. Sato!, R. Fujii2, R. A. Hoffman3, J. D. Craven4, L. A. Frank4, J. Slavin3 and M. Sugiura$

1Yamagata Univ., 2 Nat'l Inst. Polar Res., INASA/GSFC, 4lowa Univ., 5Tokai 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 avroras containing surges are located in
© 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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points of DE 2
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the DE 2 trajectory.
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are superimposed with a white line.
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NON-CONJUGACY OF DISCREAT AURORAS
T. Nagaoka, N.Sato, K. Maezawa, K Uchida, 0. Saka
(Yamagata, Univ.) (NIPR) (Yamagata, Univ.) (NIPR) (Kyushyu, Univ)

Simul taneous auroral observations were carried out at the Syowa-
Husafell conjugate pair of stations(L=6.1) in the period of
september, 1988. In this paper,we show some initial results on the
non-conjugacy of discreat auroras observed by all-sky TV cameras in
the selected events study of September 12-13,1988.
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TEMPORAL AND SPATIAL FEATURES OF
SSC-ASSOCIATED CNA

Takashi KIKUCHI (1), Hisao YAMAGISHI(2), Satoru TSUNOMURA(3), and Hiroshi NAGANO(4)
(1) CRL/Hiraiso Solar Terr. Res. Center, (2) National Inst. Polar Res.,
(3) Kakioka Geomagnetic Obs., (4) Asahi Univ.

Temporal and spatlial features of the SCA (Sudden Commencement Absorption) have been
examined by using riometer data al Syowa and Iceland conjugate stations. It is sometimes
observed that the onset of SCA is delayed from Lthe onsel of SSC by several minutes.
Observalions at three stations in Iceland indicate that there is a difference in onset
time between stations. These results suggest that precipitation of energetic electrons
responsible for SCA is localized with a spatial scale of several hundred km, and that the
localized precipitation region moves with speeds of several hundreds m/s.

SSC B HABMERINZ &, BOIBKHERIA TV IBIFALE —OBTENREBE~BEFL.
MARSTRE (30 HHz) OBRWHE S 3 (SCA: Sudden Commencement Absorption). SCA l;tlﬁfiﬁiﬂi
BTeRonh3N. EFFECE—2 £15> (Hartz, 1963)., HIEMC L b 'um}\:sﬂ MST75° O
WeBN3 (Ortner et al., 1962), 2~ . RItEWEROXHMH LRV t?)‘fil%h“(h%
(Leinbach et al., 1970), SSC By i=. ELF/VLF W HMH B & { » -'oam-on-c U e At Gail
et al. (1990) i SSC, SCA EBLF/VLF MM DBSMIBHRL B H &R, ELF/VLF 3 m o Bl ¥ At
SSC Bitsk D bE (. H>. SCA OB LB TH I EEnlh, - OB, @Bl it iE
TRMNFRMESAMEC b . ELF/VLF BRBRUBLAIVF-RIFIPBRERBHEEB BT I L2578
¥35, s8C xua(ﬁﬂt&tamx\.mmwe FEHABEROREORVWIE L B,

Zh. BHAEBMBRUT AR5y FRESTOCON F— 2 2T ~<3 &, SCA MSSC &L THhTH
%Y BPMLE 0, 19814 42 S1986% 128 2 T4 GERCIBAAIBTWA S L ASCA 4 <
YO 5SSC LSCA DBILBAMOERNAEL LML <Y FEZHATHBRLAKLR,. 9 Ho
SCA # SSCEHLT IRl LoBMBhERLEL, Fh, BK 4HD SCAN SSCEX L TH 1538<
RELE, BCHBT2IBAR. Gail el al.(1990) DBEE—KT 2M,. BVBAEheTBET
S, 1BI1985% 4B30H & TjornesTHBMS hiBld 579, SSC (20922:38sc Bds L. scA ik
0924:16siBH%E L &, SCA @SSC WL T 1338BRAhTL 5, B IB® LB ELF-75011z, ELF-
2kiz %k Ui, BLF MM OB 2SSC OMME —RLCTWS, 7425 Y Fo A MuEwTO
SCA DREBHUATLO—RLEWBANDD, RRFAKIBHLTCVILOICREA S, 24200
BOREERI0/sTHB, cnoORERSCA OEEE A 505X 3 0 F — B FBEF A 10kn > B
100kn 25 —nOBEAEB - TVT. BEMD. BFRABNP - (D EBHT B Lt LT Wl
ﬂ?ggguﬁﬁﬂw&amm Eh. HAEMATOSCA MSSC CHLTHENZEVSEMcL DL
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ﬂ Fig. 1 Sudden Commencement
ur n Ww,ﬂm %‘4 Absorption (SCA) commenced
L j.“g:.., with a time delay of 98 sec

from the SSC. Note that

the enhancement of ELF/VLF
PITIY, is simultaneous with SSC,
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suggesting precipitation of
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IMAGING RIOMETER OBSERVATION IN ICELAND

H.YAMAGISHI M.NISHINO M.SATO M.KOJIMA T.KIKUCHI N.SATO
NIPR STE Lab., Nagoya Univ. CRL,Hiraiso NIPR
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We installed an imaging riomecter 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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Fig.1 Time series of CNA images observed by the imaging riometer at Tjornes, Iceland in the period of

04-05 UT on August 22, 1990. Time progresses from the left to the right, and up to down. Time
interval of the each image is 32 s.
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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 new equipment "ARSAD™ was developed for archives, retrievals and the data analyses of
auroral image data obtained by using All Sky Cameras and lligh Sensitivity Auroral TV's.
By ARSAD, all sky image data obtained in 1987 at Syowa and Asuka stations are used Lo 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)

Wig 50N £ (M ft—. B8 B CRdeRE)

S. TAKAHASHY, 1. KAWAMURA®, S. OKANO AND Il. FUKUNISHI

UPPER ATMOSPIIERE AND SPACE RESEACH LABORATORY
RESEARCII CENTER FOR ATMOSPHERIC AND OCEANIC VARIATIONS

FACULTY OF SCIENCE, TONOKU UNIVERSITY

In order to correct the merldional distibution of total ozone derlved from NOAA/TOYS

data by multiple llncar regression method.

s

ccond order terms were Included Into nultiple

regression equation. Further, the brightness temperatures of HIRS/2 channel 9 for siant
looking werc converted to that for nadir looking by taklng an optical depth Into account.

llorizontal distributions of total ozone retrieved by this improved nethod 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)uultiple ilnear
regresslion nethod and (b)multiple regresslon nethod including
second order teras. Total ozone data observed at ground were
obtained at Sapporo. Tateno and Kagoshina during Jan.-Feb..
1989. Regresslon coefficionts were determined using these
data and corresponding TOVS data.
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Ozone Yarlatons around Tropopause Altitudes Observed with the Laser lieterodyne Spectrometer

Taguchi, M., S. Okano, H. Fukunishl
Upper Atmosphere and Space Bgsearch Laboratory, Tohoku Unlversity

It 1s often seen in the ozone vertical profiles observed with the laser heterodyne spectrometer that ozone
nixing ratio lncreasqs around tropopause altltudes. This Increase results from an inflow of ozone rich alr froa
the stratosphere through a folded tropopause, which can be clearly shown In the merldional cross section of
potential vorticlity. We calculated cofrelation betveen ozone nlxing ratlo and potential vorticlty in the altltude
range fron 10 to 25 kn, obtalning a correlatlon coefficlent of 0.944 and a ratio of ozone mixing ratio lo

potentlal vorticity of 0.90 ppov/10-5u2Kkg~!s-!.
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BEASUREMENTS OF THE OZONE BY A HULTIPLE-WVAVYELENGTN OZONE LASER RADAR
(2)ON THE SEASONAL VARIATION IN OZONE CONCENTRATION [N TNHE UPPER STRATOSPHERE
S.layashida-Anano. Il.Nakane, |.Matui, N.Sugimoto and Y.Sasano

Mcasurcocnts of the stratosphercic ozone conccntration have been done since
August 1988 by a lascer radar at NIES. The timc secrics of the upper stratospheric
ozone conccntration for 2 ycars will bec prescnted. An apparcnt scasonal
variation vith suwomer maximum 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

Departaoent of Applied Physics, Fukuoka University

A general purpose YAG-Dye laser radar facility is under development at Fukuoka

University for the observations of various atmospheric constituents which have
been considered to play inportant roles in changing the global atmospheric

environment. The results of prelininary observations of tropospheric and

8tratospheric aerosols with laser wavelengths 532 and 355 no, especially the
height of boundary layer and Kosa, will be presented.
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Characteristics of the Laser Rsdar

Trsnsaltter

Laser HJ-YAG Laser Dye Laser
Vavelength(ns) 1064 532 355 550-700
Sutput Energy(al/pulse) 650 300 125 <170
Pulse Repetition Rate(pps) 10 10
Rean Diaseter(rs) 1M, 3

Divergence(urad) <1

Recelver

felescope Diaseter(ca) 30(Cassegrain)d
Fleld of view(wrad) <10

rilter Bandvidth(na) 2-5

Photosultiplier EM1055848

Signal Detector 20-80XHz Dig.Stor. Oscllloscope
1024ch Multichannel Analyzer

Sceparation from Lascr varieble

# A 50 cu recelving telescope will be added by year's end.

6 KEASUREMENT OF YELLOW SAND BY LIDARA_
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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 Laking scattering effect of PSC

into consideration.

Decrease in solar radiation iu relatively short wavelength is noticeable urder

the condition of anlarctic winter thal solar zenith angle is very low, but not so in relatively long

wavelength, and change in solar zenith angle extremely disturbes photodissociation processes.
2=90"and at 2=60" for Chapippius band of ozone is

cxample, the ratio of the pholodissocialion at
59.2%.

For

Vithin the layer of PSC, 8% incrcase of flux is found at wavelength=755nm comparing the value for

PSC free condition for
show a 2% increase.

2=80", and photodissociation rate of ozone (Chappius band), C10N02, and IIOC1
llovever, a 2% decrease in the rate

is found for 02.

Summarizing Lhe resulls of Lhe calculation, effect of I'SC on Lhe photodissociation process is

considerable even in anlarclic winter.
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Table The ratio of the pholodissociation rale belvecn 00:90°
and 00=60° (or sooe molecules al 25ka

RARRE 160(s-1) J907J60¢100(1)
03+ hv—=02+0 5.4210-4 59.2
NO2 ¢+ hv— KO + 0 2.21%10-2 4.5
HOC! # hv—Cl + OH 6.09$10-4 7.1
CI0X02 + hy— CI0 + NO2 1.33410-4 25.8
03 ¢+ hv— 02 + 010) 3.33810-9 4.7
HNO3 4 hv— NO2 ¢ OH 4.25¢10-6 .27
02+ hv— 20 3.98410-11 0.00024
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{ rsc -J)/J=100

Fig. The percent difference in the photodissociation
rates of some molecules at solar zenith angle of B80°
vhere the percent differnce in a quantity X is difined
as (Xpsc - X)/X¢100, Xpsc and X correspond to having
PSC and no PSC case, respectively.
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Nitrate Particles in the ArcLic Vinter Stratosphcre
: Vertical Change in Mixing Situation and SedimenL of Particles
Y. Ivasakas, H. llayashi*, Y. Kondoh#, M. Yamatos*, S. Koga**, P. Aimedicuf, &. A. Malthewstf
* Solar Terrestrial Environment Lab./Nagoya Univ., #*#Water Rescarch Inst./Nagoya Univ.
# Service d’Acronomie, CNRS .  ## DSIR/PEL Lauder

Since observation of large depletion in spring Antarclic ozone (Ozone llole), several theories
have focused on chenical mechanisuas requiring heterogeneous chemistry including polar stra tospheric
clouds particles (PSCs) to set up the proper atmospheric conditions for catalil.ic ozone destruction
of Cl0x in the austral séring. Hovever only few measurements have been made on chemical status and
@ixing situatjon of PSCs particles.

Strong evidence for nitrate particle, possibly NAT, and their sediment are provided from
electron microgcopic Deasurements on individual stratospheric particles collected in Arclic winler
“1th a balloon at Kiruna, Sweden in 1990.

The Presentaly accepted view of the heterogenvous chemistry relating ozonc hole formation is
that nitrate acid is removed from the vapor phase of the cold stratosphere through condensation on
the backgroyng sulfate particles (NAT particle formation). As the air mass cools furlher, water is
Co~condenses (jce particle formation)- and the particles glow large ecnough Lo seltle out of the

Stratosphere. Tpe lCl and CINOs that are the usual nonreactive resorvor species are transformed
by reactions i,

Or on aerosols and cloud particles Lo a form of active chlorine, Cl0, which reacts
cﬂtalvticajly

to destroy ozone.

Host of Previous measurements of PSCs were due to remote sensing such as satellite and lidar,
in sity Reasurenent with balloon borne particle counter, and bulk sampling with air borne )
filter, From thege peasurements chemical composition and/or molecular state of individual particle
€annot be confirned ang mixing situation of different kind of particles understood. This prompted
the present Study. Stratospheric particles were collected on the electron microscope screen which
surface vas coated v, thin film of carbon or nitron in January I8 and 31, 1990 aL Kiruna, Sweden
vith a balloon-borne impactor. Height interval of particle sampling was aboul 0.7 km in the range
fron the upper troposphere to the mid stratosphere.  Thirty one times collection was made during
a balloon fijght.

The externally mixing situation of NAT particles in sulfate particles was observed. Summarizing
perature distributjon ang mixing situation of PSC and background sulfate particles,it is

reasonable to congjder ‘that the NAT particle was the one descending from the active NAT particle
forming region.

Len
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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 1into
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
lce 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 is 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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Vertical ozone profiles in the Arctic obtained from a series of ozonecsonde soundings over Kiruna
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Decvease of Stvalospheviec Ozone in the Arctic Vovtex
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(Sweden,68°N) in January 1990 were analyzed. It was found that at 525K altitude the ozone mixing

M. Koike. , M. Hayashi, Y. Kondo, Y. Twasaka , P-Newwan,

( Solar ~Tewestrvial Lab., Nagoya Univ. )

18
destroyed in this period. This is supposed to be associated with the hcterogencons reaction on PSCs,

becn}lse atmospheric temperature data shows the NAT could formed at this altitude.

ratios inside the polar vortex are systematically smaller (30%) than those of outside the boundary.
Negative trend of the ozone (1%/day) at 525K inside the vortex indicates that the ozone was chemically
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BAND AND O, 1.27um NIGHTGLOW

I.Naito,
T.Makino,

Department of Physics,

. TAEH—EBS

MEKRFE HEHR
ROCKET OBSERVATION OF THE OH (9.6)

H.Yamamoto ,

(1)

H.Sekiguchi,

Y.llisada, and I.Matuda

Rikkyo University

Rocket borne measurements of the OH (9,6) band and O2 (a'Ag) 1.27um nightglow

have been made on Jan. 28, 1990 (31°N).
1.27um is ~ 200 kR, and for the OH (9,6) 1.38um is ~ 110KkR.

profile of O2 ('Ag) emission,

at leastl.

The derived zenith inlensily for the Q2

From the altitude

two sources of O2 ('Ag) emission must exist
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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 Rescarch Laboratory, Tohoku University
° National Institute of Polar Research
°° Research Institute of Solar Terrestrial Environoent, Nagoya University

Observatlons of thermospheric ltenperatures and winds have been made at Syowa station. Antarctica with a Fabry-
Perot Doppler Inaging Systen for 64 nights. Prellninary results for temperaturc mcasuremenls showed that
temperatures 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-iinearity between input and oulput images of the
photon lnaging head, shich is used In the systea for light amplification, is nceded. Wind data are now being
processed using this correction.
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Fig. 1 (a) 0153004 fringes and (b) 0iS5T7A fringes observed wlth a Fabry-Perot Doppler Imaging System.
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Fig. 2 Directions of observation shown in Fig.1. Fig.3 Tine variation of the retrieved thermospheric temperature.
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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 solar 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 helghts 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 SHE 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 RATI0 MEASUREMENT (M)

T.Kavahara, S.O0kano, H.Fukunlishli
Upper Atnosphere and Space Research Laboratory. Tohoku University

He are developing an extrenme ultraviolet (EUY) spectronmeter equipped vith a set of absorption
cells for D/H ratlo neasurements. The absorptlon celis are used to secparate IllLya line and Dlya
line vhose separation is only 0.033 nn.

Absorpton data for combinations of 1l gas, D2 gas and llz lamp, D2 lamp were obtained.
Absorptions were observed in all cooblnations. Small absorptlons were observed in the combination of
H2 gas with D2 laop and of D2 gas with li2 lamp. These small unexpected absorptions are plobably
caused by residuai fl2 gas In Lhe 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 Sumi?!
(") Radio Atmospheric Science Center, Kyoto University, 2/Dept. of Electr. Eng., Kyoto University,
Mnstitute of Geophysics, Hokkaido University, ¥ Geophysical Institute, Tokyo University)

‘We can observe three-dimensional wind fluctuations associated with meso-, medium- and cumulus-scale
{horizontal scale : 10! ~ 10%km) structures moving eastward along the Baiu front, by using the MU radar.
In 1989, a typical mesoscale updraft event was observed near a medium-scale cyclone center, and it includer!
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 swface after the
cyclone center passage. In 1990, we observed convective and stratiform precipitation systeims. On the hasis
of these observational features, we shall present a tentative model of the hicrarchical structure of vertica
velocity fluctuations associated with Baiu-frontal precipitations.
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MU radar observation of vertical wind osciliations

and convection cells in Lthe lover troposphere
Y.Mackawa'.S.Fukao?.T.Yokota® . 6. Kotani? ,M.0.Yamanaka? . T.Tsuda” M. Yamamo lo” . T.Nahamura® aml
S.Kato? 1:0saka Eleclro-Commun.Univ. 2:RASC,Kyoto Univ. 3:Malsushita Fleclric Ind.Co.

My radar can continuously observe three vectorial componenls of wind velocitbies in
fine Lime and heighl resointions, and detect synoptic- or meso-scale aimospherice disturh-
ances which have not heen easily revealed by copventional lechnigues.  We o disouss verlical
wind molions associaled with passage of cold vortex in 1he lower troposphere.  Larse vert-
ical oscillations wilh periods of 30-60 min which are closely retated to convective cell-
like structure below The front are found in June 1985 GRATMAP observalion dala.
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High time resolution monitoring of tropospheric temperature with RASS

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

In the last scveral ycars 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 componcents. To study what causes these
components, we developped a nuinerical 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 sec
and 300 m on August 6-8, 1990.
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Fig.1 Propagating acoustic waves across the radar sampling volume
(a) In case of short acoustic pulse (b) In case of long acoustic pulse



19p-1I-8 B AR L THRBICE I I ZEEIRBEENKE|IZDOLT

e KF#
RBREBEAEEFE LY 2 —

On the Role of Multiple Turbulence Layer Structures
in the Lower-Middle-Upper Atmosphere Coupling Processes

Manabu D. YAMANAKA
Radio Atmospheric Science Center, Kyoto Universily

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 atn_mspherg (region of radiative-
photochemical equilibrium) with the troposphere (region of radiabive-convecn’ve eq‘ullbr_ium) 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.
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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 obscrvation 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
stratospherc and mesosphere, but they were not fully saturated in the upper stratosphere.
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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 km(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.
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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 enhauced 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 normaul
modes. )
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METEOR WIND OBSERVATIONS BY THE MU RADAR (2)

Masaki Tsutsumi, Takuji Nakamura, Toshitaka Tsuda, Mamoru Yamamoto
Susumu Kato, Shoichiro Fukao
(Radio Atmosplieric 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
rcsul.t, a height-time resolution is improved from 2hoursx4km to 30minutesx2km, which cnables us to observe
gravity waves with period as short as several liours in addition to atinospheric tides and planctary waves.
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Figure : Band pass filtered wind velocity versus time at different heights obscrved by the MU radar on 8 - 12
August 1990.




19p-]1_13 MAPPING THE GALACTIC BACKGROUND RADIATION WITH THE MU RADAR

K. MAEDA S. MAEDA T. SATO
(illyogo Coll. of Medicine) (Kyoto Coll. of Art) (Univ. of Kyoto)

Ve made a preliminary inlensity map of the galactic background radiation, based on the 46.5 MH2
observalions with the Shigaraki MU radar. The MU raldar is a circular array having a nominal half
pover beam width of 3.6° in the zenilh direction. The observalions were made from Feh. 22 through
Feb. 24, 1988. jusl before Lhe rapid increase of lhe current solar activity. Since the MU radar
is a phased array. the beam direction of which can he changed yuickly. the two-day observations
wvere epough to cover lhe whole region of the shy observable with the MU radar (declination
range: 5° to 65°).

Ve presenl  how we maile the observations. how we checked the gain changes of the receiving
sysiem. aml the preliminary map of the galachkic bachground radiation.
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Magnetic Field Measurements I
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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 fool 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-satelljte correpondences.

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

Fluxgate and serach-coil magnetometers on board AKEBONO sampled data 16 and 160
mes 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.

ti

Correspondences between magnetometer data from ground netwoks and AKEBONO in the
magnetosphere are examined when magpnetic field-lines conjugacy is expected. Short
period pheomena will be forcused first, presumablly being temporal change even on
the orbiting vehicle. .
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GLLOBAL. MAGNETIC OBSERVATLONS ALONG 210° MAGNETIC MERIDIAN
Yumoto. K.1. Y. Tanakal, T. ogutt!, M. NIshinol, K. Shlokawal, M. satol, Y. Katol,
Y. Ikcgnmll. K. Widakal, M. Seto?, T. uwatd, s. Tsunomurna. B.J. Fruser4. F.W. Menk4.
and K.J.VW. Lynn5

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

The Larth's necar space environment Is a dynamic and complex system of plasma that inter-
act with geomagnetic and interplanctary magnetic ficld, resulting in the generation of electric
current systems. Thls Interaction reglon, the magnetosphere, Is linked to the ground by magnet-
ic field llnes passing through the low altlitude reglons including ionosphere. A major new
international sclentilic program, the Solar Terrestrial Energy Program (STEP), to commence in
1990 and continue for [live yecars, will trace the flow of energy and plasma from the upstreanm
solar wind, through the magnctosphere and lonosphere te the blosphere. The lonospheric signa-
tures of magnetospheric energy transfer process can be recorded on the ground using appropriate
magnetometers. Since it is also difficult to perform direct spacecraft measurement at the lower
latitudes, ground-based observatlions are the only source of continuous experimental data.

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

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

As Indicated, the aims of the project will be achleved by the analysis of coordinated data
obtalned with 210° longitude magnetometer statlions to be established as part of STEP. The
observations will be carried out In the 210° magnetic meridian chain stations In cooperation
with the ISTP satellite observatlons. The proposed chaln is in the global region; high lati-
tudes (3 stations at £~ 50%, 60°, and 70° in Siberla), mlddle and low latltudes (Moshirl, Kakio-
ka, Tarumizu, ChichiJima in Japan), the equatorlal zone (Guam, Blak island In Indonesfa), and
conjugate arca (Darwin, Welpa., Exemouth, Blirdsville, Dalby, Adelalde) in Australia. These
observation sites will be supported by IZMIRAN and Inst. Earth Phys. in USSR, STE Lab. of Nagoya
Univ.., Kakioka Magnetlc Obs., Tohoku Unlv., Tohoku Inst. Technol., Tokal Univ. in Japan, LAPAN
in Indonesia, and Elcctor. Res. Lab. and Univ. of Newcastle in Australia. The development of
the chain stations wiil be made within the framework of cooperations provided by both Japanese
ground-based obscrvation programs and established International networks during the STEP period.

Magnetometer system of STE LAB, Nagoya Unlv., consists of a Fluxgate Magnetometer (sensor,
aoplifier) with high resolutlon of 0.1 nT, Fllter Box for pulsation data, 2-Pen Monitor, Digl-
tal Data Logger (DCR-3a). and Time Slgnal Generator. Magnetlc signals (4ll, 4D, 4Z, di/dt, db/dt,
dz/dt) In the frequency range from 2.5 liz to direct current during 21 days will be registered on
a digital cassette tapec 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. Time signals (1 min, 1lhr. and 24hr) of the
Time Slgnal Generator are also reglstered on the cassctte tape, and they automatically kept
within ~1 ms accuracy by means of the WWVHl (Maui, Hawail) and JJY (Koganei, Japan) standard
radio waves.

1n thls paper, we will present prellminary results of wave characteristics of Psc, Pl 2,
and Pc 3 magnetic pulsatlions observed at the middle and low latitude stations along 210° magnet-
ic longlitude.
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STATISTICAL ANALYSIS ON LOCAL-TIME DEPEDENCE OF THE WAVE MODE
OF Pc3-4 AT THE SYNCHRONOQUS ORBIT

II. 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.
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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>150s ) 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
®ave number at the stations.
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Eigenmode Analvsis ol Coupled Hydromagsnetic Oscillations in  the Ilnner

Magnelosphere

S. rUarA {(Heteorolosical Collede, Kashiwa 277)
V. L. PATEL {haval Mescearch Laboratory, Washinvton, DC 20375)

We performed 3-dimensional eigenmode analysis of the coupled hydromagnetic
oscillations in the inner magnetosphere with dipole magnetic field. The finite
element melhod was utilized For numerical calculation of the coupled oscillation
equations.  As {or boundarv conditions, we assume Lhal Lhe electric field of the
oscillation is nall at the jonosphere and Lhat the azimuthal component of Lhe
electric field is null at the outer boundary at L = 6. The lalter assumption
corresponds to thal the ~lectric field of the fasi magnetosonic wave is vanished
at the onter houndary when m = 0. Two models of distribution of the Alfven
speed  are employed in the present study; one has a trough of the Alfvén speed
{plasmapause) in the vadial distribution and the olLher does not have it.
The ficld=-aligned distribution of the Alfvéen speed is the same in the two
modeld s,

Numerieal resnlts show the following charvacterislic behavior of the coupling
oscillalion in the inner macnetlosphere;

1) Discrete spectram of the Alfven wave is generaled by resonance with the

fasl mavnetosonic  wave, As licld-aligned inhomogeneity reduces the coupling

efficioncy, the  AbLfvéen wave does not have infinitely large intensity of the
rloct romidnet je Field alt the resonant lield line. The resonance has [inite
extent in fthe radiatl direction even when there is no energy dissipation.

2) When oven amd odd modes are defined as the modes whose electric field has
bulk  aml node at Lhe equalor. respectively, the even (odd) mode of the Alfven
wave couples with the even ftoadd) mode of the [ast magnetosonic wave.

B Field=-aligned distribulion of the electromagnelic disturbance of the
Alfven vave spreads more widely than that of the fast magnetosonic wave,

1) Radtial distribution of the electromagnetic field disturbance of the [fast
magnetosonic wave is apt Lo be confined in a trouch of the equatorial Alfvén

speed distribution (the plasmapanse) in comparison with the results in the case

of no plasmapansc.,
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IMPLICATIONS OF GLOBAI. CAVITY MODES FOR THE LOW-LATITUDE Pi2 PULSATICNS
Tsutomu TAMAO ( Geophysics Res. Lab., Univ. of Tokyo )

Abstracts : We propose a conceplual model for the excitation and spatial distribution of pi2 pulsat-
ion at low latitude on the ground, which are observed simultaneously in daytime and nightime with an
in-phase relation of the ll component. Based on simultaneous generation of and different characteris-
tics 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 azimithal mode
nusbers 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 Lhe field line which is a nodal line of the azimthal electric
field of the cabvity mode oscillations. We can also expect a much larger intensity of the horizontal
mgnetic field signature near the equalor on the ground compared with those in the magnetosphere.The
other is ascribed to the dayside equalorial 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 labtitude and the enhanced Cowling conductivity at the dayside equator.
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(1) 7"7 X2 T IEE — b’mﬂfﬂtl’ﬁ!ﬁ?}]ﬂ)amuuthal mode ¥ m=0,1.2 nEhEbEETS
1f:&f(11&§ztﬁ§ﬁ[§1lﬂ@’£§”ﬁ§fq}u ROGIHITH ). m;ﬁﬂ)ﬁ‘]V)Ahﬁ\gmﬁmgygmgmké 3!1&5‘.!*!‘-
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m = 0 (Pi2) really happens to occur?
MSHINOHARA  T.KITAMURA
Dept. Phys , Kyushu University

In the equatorial region, Pi2 is observed simultaneously, 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 seeins
that Pi2 is not exactly m = 0 ,but propagatles from dusk to dawn hemisphere in the equatorial region.
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Maximum Likelihood Parameter Estimation of
Equatorial Pi2 Pulsations. Part 2.
Masahiro ITONAGA

Computation Center, Kyushu Univ.

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 maximun likelihood
(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 P’i2 onset time as well as the parameters.
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On an eigenmode problem of Poloidal Mode Oscillation correspond to

the Cavily Resonance
Akimasa YOSIIKAWA ), Masahiro ITONAGA 2, Taiichi KITAMURA D

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

The equatorial P12's have been proved as waves with m <= O,
which has been proposed as manifestation of a cavity resonance.

In this paper, this problem 1s attacked dealling with as an
eigen mode problem of the poloidal mode osclllation in a reglon
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.

IR, ULF e oo A1 & 5 & 55045 Pi2 @ (B GO ~ 150s) 12, m ~ 0 & LS I5BNIAtEISATR L F &
N3, CARIRES 5 x = 41— ZTHE L2 FUIALkAIRI 4 3 Cavily Resonance 22 & WS R A hilliT & T
AN, SRS BRI S P~ 5 (IEH elc) AUB B B0 L LAEN S, TATOM, & 0K
RoBHRBEMENcE~s - ERBIROBENTROM—B L% 5 Ho Tk 12 IETHIB Bg th D perlectly
conducting cold plasma équation &Hh m=0,V-E=0o poloidal mode & [ (7 i 1M 22 WIKEM SILFEL T
RSB MBUREEMERECAALE S, BBE 0> HUHERQ,

? 1
—E = — — A
8t’E 47rpoB° x {Bo x [V x (V x E)]}

cavity resonance it ML T A o poloidal mode DETI§iMIM & LTI A 30 CcOE— FTREHIRKNRT,
a .
$‘°,E=(0,O,E,). %:iw(e""‘) EMw3 &,

2 l w . . — sl fE
VEv—mEP+WEv=O — B VA.7II¢7‘7:. i E

Bles 2=rsind, 2= rcosd £Mur5 & B & b Sturm: Liowville &1 2 7Y@ #5) % 238
D (95,), 0 ( a5 1. tw—=E,=0 —C i3s3,
oz 9z oz oz z ¥ |7 e

CEROLIRMBTIC L2 %A B0 2500 ex TIT r=rs OFIME Y = LOMABTINE hr: U
D¢, %olggg%rg-,-z,t,;;w&ﬂ; E,=0 at (z,z)eT xMuT,Ci2

Al i}
28,\" (25| 4 1ps
D[E'v]=//p{:: [( = ) + ( o) | + B (dadz %
z
z i
EAR (%4 JI(E,] = //D paB dedz = 1 ,

U)_F’Cﬁrj\l:'i'éﬁﬂﬂﬂﬂﬁlzﬂ}ﬁanz,o T / ,
nﬂqmLrsﬁlﬁD&ﬂﬂaﬂozmmm«:ﬁsu,zﬁ 4 . e x
e b, ’E!ﬁﬂm&ﬁl‘lﬁﬂﬂtaﬁmgmmmfﬁm%mL\ \ Y E P
Ty’vftoﬁomﬁﬁM(COhTm&,ﬁ%o?_5, ¥
T30 < CT%&T%‘SE&Q, m=0, % =t'w(e"‘") o

ML EFATHBH, 5%, 718 m nber, ¥) IVl FIE
M~ ERMT 5FECH 2,



21a-11-12

WK BREDORES S = v b

i # H# — UK - B

The Magnetospheric Orlgin of the Counter CEquatorial Electrojet.

Tal-1chl KI'TAMURA Dept. Physics, Kyushu University.

The motlve 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

llke in a dark tunnel.

In the present paper, we show the direct evidence which 1s
indicating the magnetospherlc origin of the CEEJ.
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THE VALIDITY OF QUASILINEAR THEORY

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

The"'zzs:'onllﬁeof second order electric field in standard quasilinear theory is studied.

quasilineap tﬁ:eraged second order elecric field appears as a friction term in the

electric tiein ery: The analysis shows that the ensemble averaged second order

quasiliness diffanlshes for random phase turbulent fluctuations. Then, the standard

limit to the usion equation in velocity space is valid. For simplicity, we

to higheren, one-dimensional. high freguency electrostatic wave, here. Generalizatim
lmensional, magnetized and electromagnetic cases are straightforward.
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Wave-article Interactions in Turbulent States of UHR

Mode Waves due to Beam Instabilities
Tomohiko Watanabe and Hiroshi Oya

Geophysical Institute, Tohoku University
Introduction Iinhancements of UIIR mode waves are always observed in the region of auroral particle
and cusp particle precipitation regions by PWS system onboard the EX0S-D (Akebono) satellite.
The UHR 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 ( 1Vatanabe and Oya, 8§7th meeting of SGEPSS ) that the
UIIR waves are results of the competing processes of instabilities between the UIIR mode waves and
clectrostatic 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 meode
wave generation competing 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, > f., where f, and f, are the plasma frequency and the electron cyclotron frequency,
respectively. ii) The gencrated wave accelerates ambient electrons in the direction parallel to the

external magnetic fietd. 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 velocity components in oblique direction with respective to the magnetic field

direction interacting with the turbulent waves.

Discussions "I'he anisotropic velocity distribution of ambicnt clectrons in the down streani of the beam
can be formed by the perpendicular component of oscillating electric fields of waves in the frequency
range from f, Lo f.; Thise processes are mainly due to the breakdown of the phase coherency the
particles are scaltered by the clectric fields of the saturated UIIR mode wave. The modulation ol the
clectron clocity distribution function is more apparent for slower beam velocity case where the cxcited
ULIR mode wave resonantly interact with larger number of ambient electrons. This mechanism of the
formation of the anisotropic velocity distribution function is possibly related to the electron conics
observed by EXOS-D satellite.

Distribution Function
(a) (b)

= 8un.a - 8um.a

3
T.‘; Ouin.a- OQuin,a
= Anisotropic  electron  velocity distribution
functions resulted [rom munerical calculations
for (a) Vp = 10uma, T = 10Ty and at
. . t = 400w); (b) Vp = 7.5up.4, Tg = 4T and at
+ 8uia + Bup 4 10 400w; (b) Vp .18 A
0vin4 + 8uia Ovusa + 8ums £ = 300w,

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

Yoshihiko USUT Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, I{yoto University.

By performing computer experiments using a 1 dimensional fluid code, we studied a beam-
plasma instability in the Pierce diode. The Pierce diode is a plane diode filled with a plasma
82s, and has highly conductive electrodes on its both sides. The potentials of the electrodes
.a"' kept 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.
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electric field at the upstream electrode. where ¥ :
velocity at upstream electrode ; Ey : electric field
at upstream electrode ; w), : plasma frequency

7 .
lllp?sé Usui, 86th SGEPSS Fall Meeting Abstracts

[2] B. B. Godfrey, Phys. Fiuids 30,1553,(1987)
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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, Kyoto 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 (KEMPO) 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.

EREOF LV AAF—FTH S L &5 SPS(Solar

10.
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REENTF = — ¥ (KEMPO) # B THERERYF-
T¥, [12) ‘
AuokeFril 1 KEoBEHRETA+THE, H3 £ Tet

WME X =0ICH0CEGIMICHALBHETZ S Licx b
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HEBES L -6 TIERBZRBEL 7 X<mBIcou
TRELAE, T bbbt = S0(I:BF 7 7 X~REH)

Hick s b, JERE BN EHEEIRRATH 3 SHIBIC K 0. X/Ap 2048.
b, FTEREBEFATRI v Y $ aTHEY, BREREREF
ATIREFHA 2 0 + v vEAKOBENMEET ML,
RTNOBREICY 3 7 I X< L BRERTEOLEMIG
ERYNHLDITE - 7, [3][4)

Fig. 1: Time evolution of an electron plasma wave gen”
erated by ringing effect.
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A STUDY OF PLASHA EHVIRONHENT AROURD A LARGE SPACECRAFT(2)

S.Sasaki, M .Usui~, T.Yokota®, S.Hiyalake”, H.OhLa®, N.Kawashima,
18AS, U. of ElecLro-Comm.”, Ehime U.°, Tokyo ¥.U €,

Four processes are involved in generating the plasma environment surrounding a
large-scale spacecraflt; modificalion of surrounding plasma, gas-plasma inleraclion,
pholo-cnission, and secondary ion generalion al Lhe spacecrafl surface. The lasL
process plays an importanL role For current balance of a spacecrall in Lhe
magnelosphere when it is negatively charged. The effect of Lhe sccondary ions will
control Lhe plasma environmenl surrounding a space body in an exLremely-high-speed
Plasma siream. The plasma environmenl generated by Lhe secondary ions is sludied
bolh in a model calculation and laboratory experinmenls.
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Characteristics of narrow-band ELF plasmaspheric hiss
Observed by AKXEBONO 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 observed 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 [requency, and in order to interpret the lower side cutoff of the hiss, we have to take an account of
hoth the effect of L-made cutoff and the propagating characteristics of the ELF hiss.
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The Propagation Characteristics of Omega Signals
Observed by the AKEBONO Satellite

Yoji KISHI  Akira SAWADA  Iwane KIMURA  (Dept. of Electr. Eng. II, KKyoto Univ.)
and AKEBONO VLF team

By the VLF instruments on board the AKEBONO Satcllite, Omega signals have bheen 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 dircction analysis about the Omega signals
from the North Dakota station, and compare the propagation characteristics of botlh Australian and North
Dakota signals. Finally the results of 3~D ray tracing will be presented.
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Computer Simulation of Self-focusing of a Whistler Wave

H. Ueda! H. Matsumoto? Y. Omura? T. Okuzawa!
! Denki-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.

XERWHE (SPS) BHEIc VT, WhHEEET EARKY HICIE, Fig.l ISRT X5 ICH PR L BHS
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BEMICRRLIAAX —EEICPOEMNELS, £ RT5.
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ANARIMECTHS. [1] H. Washimi, J. Phys. Soc. Japan, 58, 1989

ELTIOHRELED ZENAD & LT, FEAE [2] V. L. Karpman and A. G. Shagalov, J. Plasma
Bick-oTHELBEEALN, FREEDOEE 5~F Phys. 41, 1990
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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

Toshiliro NAKAYAMA Yoshiharu OMURA Hiroshi MATSUMOTO
Radio Atmospheric Science Center, Kyoto University.

We have performed computer experiments for the whistler mode wave-particle interactions in an inho-
mogenious magpetic ficld. We have reproduced triggered emissions, rising tones and falling tones. We 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 cach tiiue step to the freguencey of the
dominant part of the wave. We will explain the modified algorithm of the LTS code, ind show some results

of the computer simulations with the revised code.

Rxlt, LTS a— FEAVAHITERERICE D +4 »
29 —%— FERYFHEEERAETIRL T E & (1)[2]. Bx
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w3,
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Lts Simulation
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Tor7EBTY e, FLEELTOL XS ICKBAEREL A, Fig. 1: Time evolution of a whistler mode wave ampl;.
SEOBIECIE, %A LAka— FOTATY XLEkH tude Buw. We find amplification of the triggering pulse
OIBAL, 20 a— FOEMEELTEEET 3 7-0IC{To 7 and generation of a triggered emission.
BARHABRBOKRE RS, &4, VLF I F—F - — . . ——— —————— .
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(1] X# 4 Ph.D thesis, Kyoto University, 1985 0.0 ]

2] y. Omura, D. Nunn, H. Matsumoto and M. J.
Rycroft, A Review of Theoretical and Numerical Stud- | ) ] ) .
ies of VLF Triggered Emissions. submitted to JATP, 0.0 3.7
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Fig. 2: Time evolution of w and ¢ observed at z=0 kn
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[3) P 1, 87 B SGEPSS ERTATF RS 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 klz for 3 seconds. Risers may be explained by Dopplershifted elect-
ron gyro- emissions generated from keV electrons with energy dispersion. Falling emissions were again
observed in 8.8 to 10.2 kiHz and 10.9-13.0 kHz bands at latitudes from 10.7 to 8.1°N. Impulsive VLF waves

(8-19 kllz)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
Isamu NAGANO?*, Youichi KITAGISHI*, Satoshi YAGITANI", Iwane KINITURA®*
*Dept. of Electr. Eng., Kanazawa Univ. “"Dept. of Electr. Eug. 11, Kyoto 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
giem(:llij;';ra(l'ie a calculated contour mapping of the wave intensity excited by a dipole antenna at var-
ious altitudes.

B, BiEOIEREREEIC AMZ3 & /-8B MHz ©
BOLBEZRML., BEBo—Ba32EH T, BEEY

ZlxdTtr—u9 J=y ' BASXZHPHEE (B kHz) lonosphere ] .
DEHCHMEHICLILE ¢, 2OBAFE» LM E L 58
B

kHz O VLF &2 L2 cBllahTtvw3 1], o h dipole agnn.
ik, BAOR VLFE%XEB7 v 5+ L LcoFAIX A, Y °h
(HEDIFHPE S X~HP L LTEEEhTW S, Free space
L& L, HREE P CHEMICHih Ty 2 5 kHz OB
DRETPHHRELIE> 2 b iz hTLRL,
TIT, M EOBERCREBAT - » b HBEOK X -
T BELVERECIRLALEABMLICRT LS CE s : o
BEFP OB/ X 4 H—aAh oo BREOBIHEC ' Ground > o S|
KMOBFEU 4 EIBFICHEA L A4 R 3 BUEH L= — Fig.1 Calculation model.
F%Vﬂ&l‘k" 7&@%’(‘ HEDa— F@mﬂg 4 —%Bﬁfﬁ‘g'il‘ Table 1 Parameters used in full wave calculation.
REiCouTHET 3,

*75&!1, ﬁ;ﬁjif"?qﬂﬂ)ﬁ'/f Kbl IN3 Frequency 2.5kHz
B & BRI L [2] . BB & h A Rikic o L C full Sypeeuency 7o g
wave (multi-layer #)[3] % Fj\ C R BEES O R % K Altitude of fullwave calculation | 70-140km
&, ﬁ‘%ﬁi‘!‘é FETH2 . BEtE-H Rk % SFm Number of strata 28
E#&ﬁ t ﬁ% Ltz nT, ﬂﬂﬁkﬂ)ﬁm@%@ BRI Comlucti:il{;(():;";lw ground O.O()llAS/m
"’ﬁgﬁ%oamﬁoﬁﬁﬁ.@#ﬁ%’c& 5, Permittivity of the ground 10

—~2D0 LT N5 A — [RY 1 D Nuniber of total plane waves 11277

HAPL LTR1 045 2 — 2 2 OCTENS 1
EFACHELEWE® 2 icRT, ARL, ¥4 K—1T

v 7> OBER 90km |, @ ¥ IkEdE . BHEE yHEICL Altitude =0 (km)
lt ED|ZyH,| % 0dB=1uV/m °E LTV 3, .

SR DHEEFIAL T HIPAS h YOERRICH VLT
Kith E BB L A VLF B85 & . BRER b o> Ll B i
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EEH

1] I~ki"““"* et al.:"Satellite and Ground observation of HIPAS VLF mod-
ulation”, GRL (in press)

50
(2] BUAE—, AHBIR." BB KDHR", *—at, 258-259, 1970 Distance(km
(3] L.Nagano ct al.:" Numerical ealculation of electromaguetic waves in an Fig.2 Field intensity on the ground.

anisotropic multilayered medium”, Radio Sci., 10,6, 611-617, 1975
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Rocket observation of natural and Omega V'LF Wave in the northern polar ionosphere

T.Okada', LNagan
"Tovama prefectural Univ.

K.Yugami?.
?Kanazawa Univ.

The VLF instrument observed wave electiic and magnetic ficld components in frequency range 0~5kHz and also measured Omega

sigual of 10.2kHlz with S-520-12 rocket. We will report the preliminary result of this rocket observation.

1. % 1990%2H26H 0200UT ICFHRIZEH
RHOS—520— 125, /A =2—DT ¥ FA4Y
b EFHhE, Koy s PERICR, SrtT v
F—o 55 Ic Pk S BRE BN 5 A OO S HRMER
MEgE N, SON, EBEKT I X < g mhERMEERE (V
LF) ©vit. &+ Hz » b 5kHz T COTARUCBERLIA
wg, 44 AHREE (10.2kHz) OMEHMEL =,
2. R B 1 ic VL F@Rge oMkt iy, 5kHe
ICoEBF— 2, PCMIKZERL, Hhik~AFLA—2
Gkt ERRZER (74 Foor F) TR, £4 K-
ATYSFICEBERIMSD. PEXUY—F a4 BRI
BARBRIL =, v % » F EARFIE, 0~ 2.5kHz OHHRT
MER L FECBA L . TSI, BHRe@mRL200
e b i, WL 0~ kHzICF THRWTRML &,
3. uy o FAHBELK OF A HF (7 ¥ 3 10.2kHz)
MEOVWRRUEFRDOMITTAEL L.

3. 2R

3174 ENYFARRZ P YA RSNy FRRIBF — %
P oRBELLEAT 7 7 L2M2ICRT, 80~180F
e, 500V/mEL DO THMAS A 1kHz & f.0ic
LTBbND, chiRo ¥y POXEVIZX o THENE
LSt T 2, Fhoyy FEEICK b Bk B EAL
FrrusHmr bo, BAEt Yy Y IRE/IRE LY s~
0.1my/VHzt Z>THD @IKOVLFZ Iy a0nb
Wil oF sHnETH B3, LAl K77 b
Ha—9x, FA¥—FoOL Iy 2 iz E s
k. —F. i EBRMTREBETEDENTA Y- HR(FE
nTLE (BTHK), = DRI, EDEXHI T Iviavrd
BY. EMEBMAER D ETERTNITHS,

3.2. 4 x HBH FAFRESA AHF (10.2kHz) oo
7o F TR IC B 3 TRHMIE E 3 ICRT, B3 (a)
. EL MR L BP0 v E—F v X ZoHHROE
Z,H. (b) RERTHS, H3oEPIERICHEE N
R FEESH (RIEK, AZMIK) % JHv T full wave §F
Bic k> CRkHETBHR, BROMKFRITH S, = OER
OMEMIL full wave FHLM L 1T IF—FF 34, LRKD
1212 120 ~ 175k BEIC H VT 10dB U LT~ AH R
bha, colfHIXATaETH S,

4.5t% S—520—128 oy y tRETHOLN
EVLF 57— 2 ofbifRicovtiiri, 4% REHD
DCRAA ¥ b it T fhoFIiFHHLELLE (PR sk mh,
FoEBAY) OF - Z R Y EROGINICHTEED T
7ou, Hic FIRSNEFIC L Rt F 4y TF—v T HEM

10T LTVNAEDT, VLFF— 2t MiFE2BEH, Y
SPIER LAV,

Figl. Block diagram of VLF recciver
onbaord S-520-12 Rocket.
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Fig2. Frequeucy-time diagram electric and maguetic
field componcnts of VLF signal.
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Fig3. Profile of Iutensity 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)

2
Y. Nakamural, T. Ondohl, S. Hatanabel, T. F. Bell” and V. (,'hmyr(-vj

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

Whistler mode signals of 15 kliz transmitted from Khabarovsk (Geomag. latr. 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°S-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 1is

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)fg/z.

BsZFdttordy—»505751LARYERED., DE - 1 @i TcvilonXagrzsh
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BURHR. DE- 1 HAC Y MERTREINDI NN 07 X201 5 kHz2zHE
. BHTET— KR tWMeEERBU LK. 75X 78 — X CRHBBIZ QB AL.
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On the direction [inding of chorus enissions observed in the off-equatorial
region in Lhe ouler nagnelosphere and their generation and propagation

Kalsuni HATTOR)1:, Yasashi HAYAKA¥A®, and Shin SHIYAKLRA?
l Solar-Terrestrial Environnent Laboratory, Nagoya Lniv., Toyokawa
2 Departnent of kElectronic Engineering, Chiba Lniv., Chiba

The satellite data have been used to deternine the wave nornal
direclions of chorus enissions observed in Lhe off-equatorial region
in the ouler nagnetosphere vith using the wvave distribution [unction
nethod. Jn this evenl Lhere are two Lypes of chorus} rising tone and
inpulsive one. Howvever, in Lhis paper we treat only nornmal rising tones.
As for then Lhere are no arparcnl Lendency of vave normal direction
angle 0 +~ilh frequency and Lheir 0 values are nainly distributed
within 30-53" . 'e also inveslLigaled previous vorks for direction
findings of chorus enissions and poinl out several problens. One of then
is solved «ilh using Lvo dinensional ray tracing conputations and ve
can delernine Lhe propagalion clfects.

BAimis SRR THMNIIE->THRMEAa-S20 0l rdsGNEEER
WTIiFrD 7l MUK LEAXYFPDODRARY PVIMERT. A2 PAVHEBEER2ZRED2 -5
ANRFERTE D, 1 DiErising toneTH Y., H D51 DiinpulsiveRDDBDTH B. SHORKT
i £izrising Lone® M WS, £/ S FTCUHMETIATVWIa-SACHTIFMBTEREN
X, 39D 53 A - X (1)observing latitude(2)nornalized vave frequency(3)spectral shape(d
(OB OWIZM L THROB T AU TH DI B ho, M RMRONALBELBER TS
CEhWp AT, EOMD ] D iU B5. low frequency rising Loneiz B L T ik kst
i #F < Tlongitudinal wave genceration (0 ~0° ) THLETWBLEXHhTWIDT. TORER
MWT, 2 =5 AOFLEFE (LAFHBFESR) DS 2KALAIPLAS Y TR, GRHREBES
fza SO, SMAY LT 4 X2 b &, off-equatorial regionis TOgo-5TCBBXR-a -3
A4~y ~(Burton and llolzer, JGR 1974) 2 iz i X du iz, BPREAME AR BRIz S MK e LA
FLAS Y ZE2HBIDOED S EIZ LD, FHA M - ERBMOMGB B s 2 NHI 2R
D Jza

NOM DU PROGRAMME CP10 _ 12/10/77  6H G3MN 228
LATITUDE 21.58 DEG. THETA 163.42 DEG. BV 8615
DESTINATAIRE OR LONGITUDE 39.20 DEG.  PHI  151.53 DEG. BD 6547 @)
DISTANCE _ 6.93R BH 89
FCE = 2.711KHZ CHAMP M
NH = 3140100767
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2t
EY 1.5; :. "w ‘ ' L' " :Mozdo
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Fig.1 Spectrograms of chorus emissions observed at off-equatorial region onboard GEQS 1 satel-
lite on 12 October, 1977.



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

Froquoncy (kHz)

with additional traces of the [arth-ionosphere waveguide
propagation ellect

Shin SHIMAKURA?, Mihoko MORIIZUMI' 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 mechanism of very unusual whistlers with additional
traces of the Earth-ionosphere 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
simultareous location of the exit regions of whistlers and causative atinospherics is the first attempt and proves to be of
great potential in whistler propagation studies.

It is found that 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 ionosplere at the duct exit enables the whistler wave energy to be concentrated in a restricted sector in
azimuth ( in this case, east to west) to be received at our stations. Wave cmergence from the ionosphere over a wide
exit angle, together with the extremely small divergence loss, results in a cllicient wave interference, which leads to the
formation of the conspicuous traces of the 1st and 2nd order mode cutoffs of very unusual whistlers. On the other hand,

atmospherics not accompanying any whistlers are estimated to be located far from the duct entrance.
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Fig. 1 The dynamic spectra of an un- I - —
usual whistler observed simultaneously at
(a) Sakushima and (b) Kagoshima. The so- & 00 1o 120 140 160 100
causative atmospheric is indicated by an Goooranng e Lomoitaae

arrow. The labels 1 and 2 indicate the

cutofls of the 1sf and 2nd order modes,

respeclively. 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 jonosphere at the point A’
in the Northern hemisphere. Both points B and B! are the
possible locations of atmospheries without accompanying
any whistler, and black circles are the locations of atmo-
spherics without whistlers
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Preliminary report on the MT obscrvations on Tsushinma Island

Shun Handa' and Yoshikazu Tanaka?

1.Saga Univ. 2.

Kyoto Univ.

The MT surveys have been conducted on Tsushima Island wvhich locates between the Korean Peminsula

and the Kyusyu island.

The induction vectors for periods longer than about Smin. have relatively

snaller anplitudes than those expccted by the island-effect on the geomagnetic variations, vhile

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

The surveys used by the VLF- and ELF-HT methods
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L 0.2

Locations of the MT sounding sitos.
show the in-phasc induction vectors for periods
of 1. 5 and S5lmin.. Circles indicate the YLF-
and ELF-MT sites. At the sites shown by closed

circles,

Arrows

the low resistivity layer with a resis-
tivity of smaller than 100 oho-o is found.



19a-I1I-2

o ®#'' HE R BE
BARE hj KD R

1) #FBLXFAEKX 2) P KM

VLF AND ELF-MT OBSERVATION OF
AT THE CENTRAL PART OF

K.Kasihara?’
M.Koizumi?®

S.Yapaguchi'’
K. ¥atanabe?’

1)Teikoku Yomen's Junior College
Kyoto

3)Disas. Prev. Res. Inst.,

We surveyed resistivity structure of
part of Kii Peninsula by VLF,ELF-HT method.
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MEDIAN TECTONIC LINE
KIl PENINSULA

. Mizohata?’ K.Yaskawa?’
.Koizumi?? N.Sumitomoe?’
2)Kobe Univ.

Univ.

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

only at the central part of Shikoku district.

Our observations were carried out at

12 points, which were spaced about 2 ka,

along two lines which cross MTL nerth to south.

Apparent resistivity of each point

is shown in Fig.1. ¥Ye can find the low re-

sistive belt, whose width is about 2.5km and resistivity is about 500Q m, at

both sides of MTL.
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Nctwork MT Mcasurcamenl in Eastern and Central [Mokkaido
- Eleclrical Conductivity Structurc undcr Easlern Part of Qokkaido -

1) Makoto Uycshima 2) llisashi Utlada, Takaharu Xawasc

3) Yasunori Nishida, Niromitsu Oshiwma, Nlisayoshi Shimizu 4) Sciya Uycda
1) National Rescarch Institute for Earth Scicncc and Disaster Prevention
2) Earthquake Rescarch Institule, University of Tokyo
3) Facultly of Scicnce, Nokkaido University
4) Departoent of Marine Scicnce, Tokai University

Using the impcdances obtained by Nctvork-MT cxperimentl, we try lo construct a two dimonsional
sodcl of clectrical conductivitly structurc under the castern part of lokkaido by finite clement
scthod.

As a resultl, such a modcl as showm in Fig. | is obtained. The spatial distribution of the phasc
of the impcdances against the period ( pscudo phasc scclion, Fig. 2 ) directly indicate the dcop

structurec. Volcanic Front

Ui &G Lizimb ( 19898k, 19907F ). N
TTHEAM 7T — 2 EMIBEIZ N o Netvork-MT IR, I
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L&, Fig. 1. electrical conductivity structure
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1678 4L A 5 O (7 15 e Seaol Okhalsk ———
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4) AMifplate F L fmant ] 504 G 84 Paclllc soa
TG D, inpcdanced BE O HIWG il BA ic & D45 Bt b8 =
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Fig. 2. pseudo phase sections obxaiped
& 11:1 the cu‘;lcm part of Hokkaido
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RESISTIVITY STRUCTURE OF CRUST IN JAPAN ARC AND INDIAN CONTINENT

S. NABETANI

Hirosaki Univ.

Ramesh P. SINGH

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 Lhe anthors and L. B.

PEDERSEN,

Uppsala Univ. respectively. The former profile is crossing over active volcanoseismic zones

emplaced vertically as shown in this figure, and the latter on a stablce crust covered with

basaltic formations spreaded laterally over the Gondowana continent of Palaco-Mesozoic age.
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ON TIDAL COMPONENTS IN THE GEOELECTRIC FIELD
OBSERVED WITH A LONG ELECTRODE SPAN

H. Takayama

Meleorological Research Institute

In Fig.2 are shown amplitude specten of geoeclectric and geomagnetic varations. Aomplitude
spectra of N-S component of the geomngnetic field at KAK (b) show a weak pcak about P, Si, Ki
constituents. Those of E-W component (c) show a large peak at S, constituent and weaker peaks at Ji
and My, On the other hand, those of gcoeclectric variations of KSM-MTO show a remarkable peak at O,
which is not apparent in geomagnctic variations, except at S;.

19856 LIk, HAMEUWISENX S (NTT) DfIEHEIR
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DA~ -2 <. P S K AR TmwLSiza

36

35
A% FRMBIOMERI(c)TEHS IZHERIzmnwWE =Y
MNED, TOMIBHM EJIICETFORENDIAIBIEITS 5. S0 KH|
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Fig.2 Amplitude spectra of geoclectric and geomagnetic variations. (a):KSM-

MTO(geoeclectric field),

gecomagnetic field at Kakioka

(b):N-S component,

{(c):E-W component of the
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 MORI?!, 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.

1985 ZF 8 A 26 A, oL iditic s b NTT sifhead 2 MU L 2zl i@ GZMA (N
B) @ Bgze s EMEVTVSE. cNET HhonF—sit, KiFlohRIEF—-5sEREy,
JAXBREVED, KPR OREFoORIN RS EIDiTHONA TN M- 2h, HEHiio&YH
HGHBEoBaEH LM BLTVWAE L RFTTEMEHRSITH IS . LM N SDODF—-95TH,
B P M E AV stochastic model R X BB Ic L » Thian KX BKRDIEMRESSIES
TEBEMHPHLEDT !, 51T, chosilliboF— >0 T, 5 EMEALT BA
YTAP-G M VAR 2HA £ LITFMAMc 2, MW iR G 2B 3 W% Fh, F-5R
VHETHRMA oG PHA LW @M LA Wm2Be, Mk MagiE > CoFPERo Nt
AL, KFOF-—soBaLEHic, 1989 % 3 BOoOKHAMEAaUCUM TS 3 blsd, B
AHOBEFR, E{HBashTuwascthbhrsd {7 , rRICRS I, FELTRBE
35, KEBLRASUWOBOER (/4 ) 12, B0 THHM* & 3 itk b, Bohriaw (D E
LEABEHLFHBHR bOICHD, 2noSBMITHEDIELTHHE S LA b ERRNE NS
(i &F-Ful, WREHCcWAL LB LRI, ) LK Vol 10, No.5. 1988
() &2 % - /M8 - i, On the detectability of self-potential variations related

I

to tectonic activities, 1990 WPGM.
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Fig. 2
Observation networks for t
geoelectric field with a 12%«; An example of the result of the analysis
electrode span and the Kakioka with BAYTAP-G, the original data(Numazu-Atami)

Magnetic Observatory. and the associated data(KAK X, Y, 2).
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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 mude a comparative study of self-potential (SP) anomalies in three active
volcanoes: Usu, Hokkaido Komaga-take and Me-akan. The large SP anomalies, in both
spatial extent and magnitude, were observed over the summit craters of Usu and Hok-
kaido Komaga-tnke. These anomalies are commonly distributed along a fault or a
fissure where is high ground temperature zone. These evidences indicate that the
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
lavas, contrary to the case of Me-akan. The impermeable somma lavas may play a role

of a vessel to contain the abundant ground water within the summit crater.
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The correlation betwveen the earthquake svarm off cast of lzu Peninsula
and the anonmalous potential changes obserbed in lzu-Oshima Island.

Takaharu Kavas::,) Seiya Uycdg.) Makoto Uycshimg)and Masataka Kiuoshif;.
1) Earthquake Resecarch [nstitute, Univ.
2) Departnent of Marinc Scicnce,
3) National Research Institute
for Earth Science and Disaster Prevention

of Tokyo

Tokai University

Since May, 1987, we have oonitored the clectrical potential change in lzu-Oshiam Island by three
long span dipoles using NTT facillty. Occaslonary anomalous potential changes, vhich were different
fron those Induced by geomagnetic varfiatlons, have beecn observed. Their possible correlation vith
nearby selsole activity has been examined with the result that the daily number of appearance of
one Lype of anonalous potential change increased shortly before M>5 cvents in all the three carthqu-
ake swarns that have occurred since 1987 in the arca off cast of !zu Pcninsula. Whether or not this

correlation is valid and usuful for prediction purposc is nol certain.
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19a-1I1-9 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 sunumit cruption on November 15, 1986, after 14 ycars' quiescence. In order to monitor the activity of
the volcano, DC electrical resistivity measurcments have been repeated since 1975 across the central conc Mihara-yama, using an
axial dipole-dipole clcctrode configuration by Yukutake ct al.(1990). They detected remarkable changes in the apparcnt resistivity
associated with the present activity (Fig.1). The most distinct change prior to the eruption has been interpreted rather qualitatively in
terms of ascent of highly conducting magma, and partly due (o heating of surrounding rocks and pore {luid by magma.

This paper atiempls to prescnt a numcrical model accounting for the observed resistivity variations. Theorctical calculation is made
by solving the Laplace type differential equation in an three-dimensional inhomogeneous medium. Modeling procedure is as follows;
(1) A background structurc is constructed with reference to the magnetotclluric result (Ulada and Shimomura, 1990). (2) Theorctical
apparent resistivity is calculated for the background structure and then by giving conducting anomaly corresponding Lo the magma.
(3) The observed data arc compared with the theoretical oncs. (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 cffect of the central pit crater on the observed apparcnt resislivilics.

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

(3) More precisc model of background resistivity structurc must be included in the further study o give a quantitative interpretation.

(4) Behavior of hydrothermal activity deep in the crater should have had an important rolf especially in the early pre-eruplive stage.
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Fig.1. Obscrved resistivily variations.

Fig.2. Calculated variations in A and C.
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ELECTRIC CURRENTS 1IN THE OCEAH INDUCED BY THE Dst FIELD
Masahiko Takeda
Data Analysis Center for Geomagnetism ann Space Magnelism,

Faculty of Science,

Kyoto University

Electric currents in the ocean induced by the external Dst fields are simulated by using
the same methed for Sq field induction. The effect of the ocean is smaller than that for the $q
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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Magnctic 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 weighted 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. ln 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 magnetic ancmaly.
surveved on the ground. Contour interval is 500 nT. Calculated field of total intensity on the circular

cone is subtracted from Fig.1. A chain of craters of
the 1983 eruption is shown by broken line.
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Geonagnetic Variatlons at the ASO Volcano 1989-1890.

Faculty of sclience KYOTO University
Yoshikazu TAHNAKA

Ist crater of NAKADAKE

Geonagnetlic changes on Cl, 250m south-west (rom the cenler of Lhe
Tolal intenslties

is very sensitlive to the volcanic activities as shown on the Figure.
observed hy a prolon sagneltomeler were reduced Lo Aso Volcanoiogical Observatory sltualed

TKkm wesl froam the crater. 3 coollng phases (upward change) and 2 healing slages (downward
change) observed. The turnning points from heating to cooling characlerized by B91-vent

excavation, explosions on Hov.26 and eruplions on Apr.20 990, respeclively. These pheno-

oena are explalned by Lhe Lherao-magnetlc effeclt In the spherical ciusl placed 300m depth

of the crater. The sudden demagneltization relaled with the eruplions on Nov.17 and 26 ana-
Il1zed briefly then explalned by crushing model of the crater basin.
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CloBB®TiEld. HAMNIK. TIMFXLMLEY ZRAMD. LB GENS. BREN D
HEKTFHECLIVBRY TS 5. £ 11AITE. 1153208, 48208 o 3 8l v 4 58 = ULl W ¥ 2.
cotkaon, HBERATLONMGIRTHRE BLEHBNETFLLREYT S

r

. %
.\ mg- 20~7
-] -
L
/ . \
o ‘.
* - —~
. M PP -, .
GEOMAGHETIC VARIATIONS """._/ . \\ ~"'—~.—-—'
- o =
—— -
C1-AvVOo

TEXPLOSIONSC11/17)
~EXPLOS 1ONS( 11726)

Y
e

E"""""M'“ .Droo g e
v U Luds b

OCCURRENCE GF ERUPTION
. LJ -

= JA

= M m WW“\WM

.
HAR HAY

JUN ocT
GEOMAGHETIC CMANGES ON RSD VOLCAND 19688-)1290



19p-111-3

5 2 BB M 0> B G B — Y IRIALTRICIFIR & 20 & B2 LT —
kT - - scisie A - iR ma R b5 3

DUCAIERDE ) H A SCTIRAE 3 EIRAEEENS

NUMERICAL CALCULATIONS OF THE DAM MAGNETIC EFFECT
- LAKE NICHINAN ¢ SUGESAWA DAM ) AS AN EXAMPLE -

sasal v. ",

)] 3) 3) 3)
N. OSHIMAN'. J. 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 Gireen's function method.

to suface load of a man-made Llake can be calculated most
The Green's function presented by SASAL (1986) is

reexamined, in which two different aporoaches far evaluating inoroper integrals around the

point souce are compared.
both of them give an identical result.
RAIL1984ETH » &, BITRAMO HHFICEFIRE 2028V T,
so b LRARGEIZ L DLBAHOMENN, I UBTBMMELT

v, X LOKGIELIT fE D BB, U LoRBEHIEL Ty 5.

¥ LSRRI, DAVIS and STACEY (1972) 12k » THi» S
hi. ToHMIE, DERFIZSY 5 XA MRERT, HEER
THRBEIATV S Ex VBRHROVE EHIH 5, DEF AR
HBTBZEIZED, insituSJ(BRUCHER X BHLARE =&
TY/REHROKE I ZRHIBPIZRET S, J&IH-E. D
WEMMITIZ I S h Scoseismic IBBSRE (LY, L n P
AV IEMLRMINELOTH > 1. HRUEBRKRT, Fan
KRB EHT SRUTELS V>R EhEZE b, DO
BEEITRR S h 22 3 (B AT RIID . WUIYBNLZHANCI989)
LroTEEHLRTVS. & Dbt Villy X~ 7 HKFE o Charvak
BokRTIE, EOKMEIIE U T, AEEN BRI AL T
v\ 5 (ABDULLABEKOV et al.. 1979). iR & L kI F(IZEI0nT,
EEHE TV B X 2OT OB 129 & v, HEROBHG
0o, 2BAOTLRIITLInTHIHE THIAE 2 » s, RAIZ
BEOGVASHHRAT, Tlotiiz - Tv 5,

# LRGSR O T F AL, DAVISOI7DITL » THMH TIHTH
. Grmar—REROIEAE» 5, BIMS Te s YTREEL
£IILE. SEROMKBOE E ESEOME N TEYL, KlnlE
SREROBFE L RREh ¢ T, Talbingolikili(F -2 + 51 7)
THEs h ERATELE RO TV 5, & W EEE L N i, SASAIC
1988 ABR L 2. BUHIBRTETIZIMA ShaMEOES v JTBR
#57 o7 L ERATOOCHVE, ThEZY - olIe LT, HES
Bofiatry TANTL, EROWMIZN S 5 £x VHER{L
RHbh5., HLBUIDHROBEIZY, MR ERLX 57F TR
vOT, BkiboEr B2 BE, FRAESELNh 5, JEBR, DAVIS
OEFREMIE, —RUIBHELEEEE(FF 2, %2 -HIZOw
TOREHHBEZNBEIMOESIBBIS LY., L <AMLEATY
3L31z, ThizWSHKTER 5h 5. SASAI(1986) 12— &1
OBy, SLERBSTRMTES 2L 2R LE. & I 5NRGA,
ke F Lo AHFRRIZ 2V TERE AL N, A AIB0EH o R
OB HIZ MR & B T & H53H - 72 (SUZUKT and OSHIMAN. 1990 S
AL, 1990), HeREIRMOEIT &, BIUAIBIS HoRBT 38R

%50T, BANEET 5.

In the particular case of the normal surface lcad problea.

¥ LIBEISUBEIBIRL T, $ U2 >0BENS 5, fAklok
SHETIE, kLR R 1M L TEBRHOBIIERTH,
SR T O ) OTESIWMBIh TV 5. 2 OTLHIE-0.0255 5-0.2
8nT/mTH 5 (ZHAN, 1989). & I 5 HDAVISOSASAINEF ARtz
nig, BROEFR - 19 2-2OH, 8 = 1.0X10™ foar, J
= 1 A/a0 iz LT, BAROEETS, -0.005nT/0BE TS 3.
Bz 0BV, HkBoRToRMES, FRIAVEDLER
ThTak. Lhl, BROEXFLBTAT, PEABKLK VA
VEBHEEEO LT TV 3 505 5 h 7 HAHAND et al. (198912,
BREZ ZOSIETHHVEETIL, B H—#EkE<2IIL
ERVWELE. BRIBEGREOR ) RenHBoLBY LR TH
N, The” P LERSSHERS 3, BOLrEBRANThE
N—REVWIIBENSD S5,

BloMES 25z iy T, &L BRENROHE®RHEER
£33, BERREOEKBRENELT, vx VBRERE LT, U
OTNICKI ot al. (1981)MRR LT, 200 5F 2K ( P, &Py )&
FoRRXrBHLE BRAOEHVOEROMIFELT, el
P BREOT CTORTLRRL T 28N 5OFHEBBL,
OHERE & BRGETY SRS @EDE, Twe I1: HRAES
D& LRI £ L TS L, $RodEe A LTVY
VAR, & 455, BEOF—EBH, B BB
TER5h35, ZOBIOTEN, s > 02 LEERTLEREZS
7 VwBEIzit, e 10RO L VAL, RitEkSEOTHEELS
B LTy v I 2 iz 5. SASAIC1986) 0 ¥ ) — > B3 Tyne IR
TH-E. FITIZTliTye IIWOEREZ D, »2y 20047
A= bR Ex SRS GRS SRAHE TR TR L ¥
SEMFD IOV T, BRABROES vx VBEETF VT AER
HTAE, HAOSETHRIERT 3. BRHE~OBITROHE
1212, Type 12Type IIOMRIZ—RT BT EpPENIR R, o
TSASALC1986) OFIERRORIL £ 0% EHR 3. HieHE LER
BORKBOBE LI, HARORELS5rZEETEHL, W

OWORFRY LB ST RISEILZ 5,
L £ .
7777777/77777736 1777] LI I
Fig. 1(a) Fig. 1(b) Fig. 1(c)
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MAGNETIC SURVEY NEAR

Tadashi NISHITANI (Akita Univ.) and Sin'ichi

Magnetic survey near
been performed. There

the
is a collapse doline

THE IWAIZUMI AREA, IWATE PREFECTURE

KIKUCHI (Mizusawa lligh School)

Iwate Prefecture has
in this area and two

Iwaizumi areca,

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. Magnetic total force were observed using proton
magnetometer. The height of the sensors are 2.00 and 2. 75m. A
result of north—south line is shown in Fig. 1. Doline is Jlocated
around 200 to 240m. The peak near 220m in Fig. 1 can be explained

as an effect of terrain. In

specify a new cave

BFRERTOMABLEELEFEH RAES

the present stage it is difficult to

in this area,

OmESIH3IOMHADEY—~RIcBS L.

RiEBoRPEBBEBOFRFY —F2HbIbDE. O WMEFMIZL4A0m . Ridhbm340mnl
DBBRARA. EFBELwW-LHILAH b BEEDSmMIBETWE %2 1F -7, Fig.dll
N.ZEFZPLHRRBAFIMAKOREANND 2 & Wik Mmoo WEHRLERT., £ 4-08
ELEIADLATVSE, B ICHOADET Xz 2mE 2. TS5SmlcT2zTHMELTY.
BABOANFRZ LKV —2DENIT S Tk rToXErr 729 1-LT HD, FigaT kY-
DERZONFRIBLWS, komhiz#H L A bHBHHIIE200~240mifaThd.
—EHFBT., koABHF S L ELFHERLT W 220mTE—-—2HARLENL, KY—2% %
3,202t bKFY —2tiEIcizko TR FLiLLTMEEL Y2 BRAXLHRTD
L2 TWOZRDHITMMELN HS, 70O SrWLED . o -7 mRLBIEDIE
FCBARTEASN BT oh o BEHLD FHRTEL., BReEuhosbdnLsfbhl
S LEEAMELTIMEL T/, T4 ERpHLTEMEHETLEOLIEERTHD.
r{nT)
60
40 T Fig.1

i W After the subtraction between the
20 T —] two results obtained by different

height of sensors. The peak around
220m can be explained by the effoct

| ® e
J,.—o—c

0_1 § I ’ H[ 1T h‘{l B of terrain.
! LE; i !
LHBEET ] | g I
-40 -
-80 -
0 40 80 120 180 200 240 280 320 380

Distance(m)
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GEDMAGNETIC 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 Tokai 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
pninutes, 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 north-south

direction under the eastern part.
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sk, T ORME, o 1 AR (C1982) B

q# (1985) @ JE [l B i o 2 4 & b b
T L oC U iE M I oo IO B
THTEL A MM MM N3 KN
EMw, AW 1284, 644, 324,
85 o Hh B A X% MW OB E R W k.

co MM T, R DR
TN & v, U d M 5

)

3

@Mt i CKINE) oA MK
Av ¥ s v aveeT o —-—RBBEBLA
2. ML HB L, HME (CH L
b at ) 4 v ¥ 2 v gy e T u-—
CEHMDA v ¥ 272 v ave 70—
fElc@i LTV S, F £, J W64
M1 04 v ¥ 2 ¥ a v o 70— %
e, WHMTR2 20T ER
FEWwTWw 3 BTN

Yo v av e Ta— NEAWMELN D4
g v e T B —iT AT, B0yl E

oy o, AT B R BB L R

A6 h 5.

CoHBMEBIC X 5 EHEN B
g v e T u—OU DX ML EN
Ao EEHR LN LT B
§3N70° EJimoXZit¥WuB'’

PR

9 o & N\

&

v s 5.
B’ OREBBH R -—0.10» 5

g2 o

< &
3 5)
& U
<

2w

¢ 5
1643,

5 &
3,
<,
i

20,2, MMoTREELAEOTHS AU
KfFtERehargiReRava, BEHT
B, HEMe4 ik <BWI6H TO.06H 5 0.
MNREREAETVWESTHSE HBTRZ220
AMeffanzagdoniw

co k3% B' RArEENERAYT
Bkl NHoMTFrELAROBR
M LTHNRSERASBBRI
i NBoOMTrIBRBCEXRT I E
i b >EUBRBAFET ST L 2RE
LTHY, XKih7orirehidbhoRll
O EUEiERcrnwreB RN

“ /|
°\K\§t}i

\

T A

Distribution of induction arrows at the
periods of 16 and 64 minutes in the
central part of Japan.
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ON A REDUCTION METHOD OF ANNUAL AND SEMI-ANNUAL VARIATIONS
IN THE GEOMAGNETIC TOTAL FORCE
NORII1KO  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-annnal variations from observed values.
A reduction method for eliminating the Dst variations included in the gcomagnetic total
force was examined using the horizontal components of KNY instead of equatorial Dst
indices.  Results showed that some annual variations werec still remained in the
reduced values. [t 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.

EBNOREAEELATELLNBEICAGBLABRELZRLL LS T IRADPBTLATY
5, JoTR, LLRABZIBWEALLLT, 20RBOMBEMY A A WLERIEICBLRE
%, KBORANOBRELX QLT 2RI, HELXHRE XS WD stBIBEHIZHO>VWT H 2B,
BRBLELLL)FARBHEORBICLABMOKEIRS (SH) OHRLLMTARST (52) o
Mmid. equatorial DstzDek dhif. XX TEMSNBZMH 2\,

SH=-a*DecCOS ($). SZ=b%*DeSIN (4)
CCTHURBRRETH S, 2. 2BHOERIBI 2HBARAKRMNE 32 &,
SF=8HCOS (1)+6ZSIN(I)
=—De(a*COS(¢4)COS (1)-b*SINI(s)SINI(CI))
LERDIN, DefEZLNED st THH LB NOBUMA LM ET 2 - LK S, Deldds

BHFICL>TDst indexk LTRHDOENTWEY, CHREMMLTHEN T SHDI L LN

RFLEMESBLAL W L KB, 27:cND st index &I HNBAEE —ERHOE
BXEEE L2,

Lliin®£ (1986) T. AXxBATHSBHIOEHMEER T LD s t HilE%. D s tindex
L6 A, HEOHEHEWTHL S FEIEPVWTHENRLI EXND 3. 3 7. 2R

SZ/SHDK (K%, JFHEL LN —FNRY) FFEMERXLT I LTRIEOIZ2 - L 24
Nre, ST, 1968—1986nM (1 94%) oftiRl., L%, BRDnonthly mean v
alue %JHWT.
1)6Z/5HRsHI/dHZnERmEA (Hi, HjlZi. jHWUHFRHOKTFKS)
2YRBOHEHAWLEDs LEBEBEDTTHIE
SLEXLBREOVWTHE TS, 27, 2) T, FMMB-—a HENH 2B LA ShopE
ALt ab oL ERL. FOREANENRWICEET S ring current OHRBIUENRBY
RERNHEWEABRLOMECEKTFLTHLECBH TE2TRELSH D2 L 2 HRT 3. & 5,
FHREBOREDFEORRE MRS, 2 7. 1977-19804F I M M (Csecular variation OR
BAMTENLY, tHREEHring current DRVBEHZETERMD L, Thr HXRENOM
UWRDF~5 MW, 6Z/ HEDELLEREDNH L HETENETPRTRITT 5.
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DIRECTIONS OF THE GEOMAGNETIC ANOMALY LINEATIONS BETWEEN ANTARCTICA AND AFRICA

Yoshifumi NOGI'' Nobukazu SEAMA2? ,Nobuhiro ISEZAKI®®

1DMeteorological Research Institute

2)0cean Research Institute, University of Tokyo

3)Faculty of Science, Chiba University

Directions of two dimensional magnetic structures were ditermined by using vector anomalies of the geomagretic

field along two observation lines belween Antarctica and Africa.
lineations and fraclure zones were eviracted from that of two dimensional magnetic structures by using satellite
gravity data and bathymelric features added lo sea surface gravily data and sea bottom topography during this

The directions of the geomagretic ancmaly

cruise. Almost all the directions of the geomagnetic anomaly lineations are in good agreement with the directions

that have been reported.

However, WNW-ESFE directions ,around 63°S, 31°E, and N-S and NNE-SSV directions,

60°S, 30°FE and 63°S, 22°E. of the seomagnetic anomaly lineations that have never been suggested are detected.

HEIDIEF TLL. 3 O XA Cirdh 72idifh -
7IYVHEO 2HETO. WA SMAME» SO h 2
Kot E & OBEISEOEMIC DV TG U k. SEIDI
AT WEBSU k& 2XTORLRE Y. BRI
Brek3b0h. T7I7Fv— S —2DkDR2RTM%
BFBECLDHDROMPETFNTOTF— Y2 BMUENRTE
hoFEmE REURERENRNT S,

HREAIMAORTEh O oI 25t r & DRAILBEENS.

BUARTEBMIC L3 LD TS Z0Oh. XTI TR
Elek L0 EYIMid 520, SEASATORIROFTTF—4,
ETGPASDIKFED T — & RU S IRl C WS IS 1 & d f2 k&%
LEFFNOF—F RLTU 2. F 97, SEASATOFENRY
FTIOPOSDAKFED RN 2L IR A & 2 K 7Ny Ze i T & 15
AhBYZTFAYIREY I P79 TU. COUDT AV E
2t s & ORALEIE DEMNN T S H 0% B
DEMH 2RTAIRMTHB L L ZHDE L. O 2
KamnTiEEE T I h 3 Y 27 A2 M s, STORE
TR MTKERUE EENO T — 9 HhOIBEMICEEDR
sh3e3THIEL. FOVZTZAV IR TFTIF4—-
S=UTHBE UTro RIS BILIFEDEIRN. SEASATO T
NOKEDY =7 A2 P DEMM SN, &SSO
#HhoBoh KRRV LEENOF =Y o s 205t
£ OB IEOENE R U T S (LTI 5 3Rty
BiamnitE X h 3E00. FoLmERA V. Thoo
FIDHTE - f BALEE OE % IR RIS E ] T
53 Lke COFMCL->THOINLTFIVF4—-
S B VI ARV RO EN EFig. HIRY .

fFig. 1 Directions of Lhe geomagnetic anomaly lineations
and fracture 2zones. Solid and hroken lines show
the geomagnetic anomaly lineations and fracture
7ones respectively. Balhymetric features based
on ETOPOS and world. The contour interval is

1000m.
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DOSE PHASE DIFFERENCE BETWEEN GEOMAGNETIC DIPOLE
AND NON-DIPOLE STATISTICALLY SIGNIFICANT?

Yukiko YOKOYAMA
(llniverqtty of Industrial Technology)

and

Talkesi YUKUTAKE

(Earthquake Research Institute,

the University of Tokyo)

Robust estimate is performed on phase differences between Lime variation of

the Gauss coefficients and the length-ol'-day concerning
As a result, weighted mean value of their phases
Hence, it is concluded that the phase of the geomagnetic

is significantly different from other

variation.
-6+ 44 degrees.

dipole, whose lower limit is 48 degrees,

harmonics.
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A PROCESS OF GENERATING VARIATIONS IN THE NON-DIPOLE FIELD
RELATED TO DIPOLE CIIANGES

Takesi YUKUTAKE

Earthquake Rescarch Institute, University of Tokyo

Observation suggests Lhal a significant correlation exists between variations in the dipole and
the non-dipole lieclds, implying that the non-dipole field has changed its intensity in proportion
to the dipole change. A mecchanism is proposed to explain this relationship. Suppose stratified flovs
are predominant near the surface ol the core. Such stratified flovs, vhen expressed by toroidal
gotions. induce poloidal mangetic fields of non-dipoletype through interaction with the dipole
field. Even when Lhe fluid motions are steady. the induced fields vary according as the dipole
changes. A velocily of 10°3 cm/sec is sufficient to explain the relative nagnltudes of the non-
dipole to the dipole ficld for the variations with periods longer than 8000 year, vhereas a velocity

of 0.2 cm/sec is required for the 60 year variation.

1. £XM5% TlDEIBBHIFS2L. HRTOHMYFRaF o
HHMBAFOPRIC L NILB 5 0 0 T ERICIRE AT VBIBNERE D, b (RN K
FHIBUBEDHL N OME S » 12 & b B, EETH->T o, WETFHBHBMO CELT 0L
FREFHMENETHN L oML IRE EAELEAL 2aMico2<¢shaHald FLRPBLBENCELT
Mmoot EVDNTL B, CNRIRETHES 5. Biltt toq FAnEHTRAL. HENCEE
WEFHB oL BT f L TR LA C &% Bk TERETHBEOMBEEMNERN~<.
LTW3, & RMEDNBEBKKELILES S L6 0F
BEOZEYMHFTH 3. RMBERERMLTGau 3. £#£m
s s FHOMNME{LETR~3 L, WETIHEIFTEL ot SAnfkEyERMKCENLT. REF
o FHIC S 6 0 EXBARH SN 5. JEWE MR oWOEMEA2L, KBsh ol Sl
FRIBOE M BB TR O A(LIc & > TIIEEC BRkBEYEELE—F (BILES - XY TH5.
ENBZWMANH D5 Lo & TIRWHTHIMOE(L CHOE S LTEN a0y v RERRETR
PSRRIV FHIS O ZAL IS > & 5 TNk Boxibic ke LTkt 3, o SrEBO
AB2 EHD ST T, TOHUMEEM<TS 3, RIBRAATY OB LFOR & AT 30
8000FEXNEVANOREFHARY VL
2. M- v b vERA{LIE Ok oGk OB & s T B Ti. 10-%cm/secBEokEIHTHAE.
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OI'"fIMAL ESTIMATION OF SQUARE SUM OF THE GAUSS COEFFICIENT

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

A method is presented for estimating the square sum of the geomagnetic 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-III-1 1 A Best-Iit Eccentric Dipole and The Invariance
of The Itarth’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 given distrib\.l-
tion of potential is not necessarily the same as the dipole moment of the given m'::.gn.etl.c
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 sy_stem. Dt.as!nte
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 {rom those deduced from a
generalization of Schmidt’s definition by inclusion of all harmonics to the infinite degree.
These differences are thouglit 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 JAHAMILLO
POLARLTY REVERSALS

Miho Seki, Keigo Yamamoto, Eiji Mochizuki, and Yozo Hamano
{Geophys. lInst.,Fac. of Sci., Univ. of Tokyw)

Transition fields during Lhe upper and lower JaramilJlo poularitly reversals were examined
by using Lhe sediment records. In our model, geomagnetic field reversals were simulated
by a linear variation of the axinl dipole lield, corresponding increase or decrease of
eilher quadrupole or octupole zonal harmaonics, and a stationary non-zonal field
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-I 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
Department of Applied Physics, Tokyo Institute of Technology

Fluid motion in the IBarth’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. 1f 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 8- and ¢-dependence. For example, a scalar function for a toroidal velocity field is
expressed as

L ! N
Vir, 6,6, 0 = 1% 5 ° VI TPI) T(=) Y6, 4),
l=1m=0n=0
where T,(z) is a Chebyshev polynomial with order n, Yj%(6, ¢) a spherical surface harmonic
function with degree ! and order m. The summation ¥}’ means that the n=0and n=N
terms are multiplied by % The radial coordinate r in the outer core is transformed into the
coordinate z (—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
(<71} cmB

N '} VeLoCITY FIELD |-
IcB Ic8B J4d i . .

‘' 21073 /s

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
Faculty 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
waves propagating along the axial magnetic field and propagating along the
azinuthal magnetic field. These solutions may be applicable to the hydronma-
gnetic waves in the Earth’s fluid core and the solar convective zone.

HMRBBEEPABoMNFBBAKLE., HAPEETIIVBwFo S ¥ LRESILOETS
BO Mo Y IRBEFXEULADSIATVIHDLEEXSHh TS, CHOrOA XV
BP0 FTHhoxBELIOR. AEBOBAHBHEYO2ERABE b T OHEABIZX
VEAXRBIEE->TWIBDLBERIoA 3, COMBIIEHYRRAKEA oIS
BHT3ILE., #RCEBLCLTCI O THREBHE I S L sk v, v
WBBET I TCORAHMBHOBERA BN TICLUHAKDHBI L TH D, H#l
NOBEST I3 FTPo@MNEROBRAHBHOBEHEEZER T I L HEBENZ LV E
THh2VOBARBLEXIRTETWSE, —F., AEHEORBAMBHEDOFEE X, Yalén(19
Y) Ty rRxh, —BLEERHBBITC—RLBEYS ToEEoR. AHK. HHE
EROHNBIREBOBAHBHEIMHD I BROBER TH I3 L RBR LM
BRTHB. Parker(1984)ik. HH AN ELET I TTHLELIA B EL TR BN,
—~ R KRB N> TEBTI A ABBORBANMBBEOMEREXEET B oL ERL

ABRTIE. Parkero B AABHROKBICEA LIEKERBRAKBBEORERE R
BLECr28%3 3, APHAOBRET. ACEHDO S 3B OoEB % F X, Bous
sinesqEBAAAL. DR SFHNOEBENER IV OSSN EINBALBFET 3HE0
BAKBBEOEBIr WITBBT 3. BARBAVDI IO L, iRk, EHETRLE
MUTHBILL-, Bohi-Rit. helical B2 WA M RT AL AFACER
TEIRARBEEA*TIR. BULEBALLT. —RBRuMFHOoEKBEBIZIR>TE
BIIBAMBE (BHHBHR) RECHFHAFTHOABEBIIN > TERT IRAME
BYABEBLULTEET IC L ok, M. dEiIE. HEAANOMEIZO2VWT
BRIV LERMIBRABBAOBERBHOB R AT 2 -DIIREAOER
BB OWTHBRIILEED S, COARDVWTRRAERMPTH S,
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Institute, Tohoku University
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On the Altitude Extension of

More energetic ion conics are found

occur at higher aititude.
region is largely extended

Iine results

Alternative
in altitude
and the integrated heating as they flow

out along the field In the

higher temperature at higher altitude.
In the former case, al a certain

altitude ion conics with the cone angle
near the perpendicular direction should

have a temperature higher than that of
smaller cone angle,

the conics with

since the cone angle Is directly related
to the altitude of heating reglon. In the
later case, the continuous perpendicular
heating makes the cone angle change less
signlflcant,so that the temperature may
not have the so clear relation to the cone 10
angle. The wmagnetic mirror force,
converts the perpendicular velocity to the
parallel velocity even

Therefore,

however,

in this case.
it might be expected that Lhe

fon conics with the smalier cone angle
have a higher temperature.
Figure 2 shows the scatter plots of

conics temperature against the cone angle
for various altitude ranges. There is not
so clear reiation between the temperature
and the cone angle at a certain altitude
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

heating reglon.
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in higher altitude (Fig.1).

directly mean that more energetic perpendicular heating at the local :
is-that the conics heating

This may
reglon can

1o

4500-5500 ko

5500-6500 km

10 -

*e o o

6500-7500 ko

.o
e

10

10

>7500 knm

1@
90

70
Fig.2

50 (DEG)




20a-111-2 HUEOHHEE: UF [ Luza- 7350l

rio(i%. LM, LEPH
(A L) (e

OBRSERVATION BY AKEBONO SATELLITE :
CORRELATION BETWEEN UF1 ENERGY AND LOSS CONE DISTRIBUTION

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

fie bhave examined corrclations between encrgy distributions of upflowlng ions and loss
cone distrlbutlons of clectrons. The pltch angle distribution of electrons for a perlod fron
16:39:15 to 16:39:145 at Aug. 28, 1989 is shown in Fig. 1, where we see an evident loss cone
distribution for upflowing high flux electrons. ¥We carried out the test particle slmulation
using a model of dipole magnetic fleld In order to calculate an acceleratlon 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,
The Inst. of Space and Astron. Sci.

T. Okada
Toyama Prefectnral Univ.

and

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 mecasured 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 o 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 mechanisin 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 ionsosphere
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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2la-1lI-1 PALEOMAGNETIC STUDY OF QUXU PLUTON
OF THE GANDESE BELT, TIBET

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

* Decpartment of Earth Sciences, Faculty of Science,
Kobe University, Kobe 657, Japan
**  [pstitute 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?3,
and Katsuoi YASKAWA*

‘*The Grad. School Sci. & Technol.., Kobe Univ..
2Fac. of Sci., Himeji Institute of Technol.,
China Univ. of Geoscli. (YUHAN), *Fac. of Sci.. Kobe Univ.,.

Prelininary paleonagunetic study have been performed on sedimentary rocks
fron the Quaternary to the Precanbrian forpations to establish the apparent
polar wander (A.P.NW.) path for the South China Block. All the specinoens
were denagnetized through progressive thermal treatment. The characteristic
conponents for each site were accepted as reliable provided the following
criteria were satisfied: is the remanent magnetization stable with respect
to progressive thernal demagnetization? and is the site-mean direction
before tilting correctopn different frowm that of the geocentric dipole field
?, suggesting whether the direction is attributed at lcast to recent
secondary nagnetization or not.
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Fig 1. Site-nean characteristic directions defore tilt corrections. 180°

Closed (open) clrcles are plotted on lover (upper) henlsphere and ellipses

are 95 confidence clrcles of equal-area projections. Asterisk syabol is Fig 2. Stereographlc projection of VGP positions fron the present stody
the direction of the geocentric dipole field for the sampling locality. a for the SCB. which are listed on Table 1. Closed {(open) circles are

. Quaternary (D: b, Tertlary (Ter): c, Cretaceous (K): 4. Devonian (D); e plotted on the north (south) henisphere and ellipses are 95x confldence

, Cagbrian (Cb): f, lower niddle Proterozoic (Pts). circles. The sampling location is shown by square symbol.
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Paleomagnetic study of the Auckland volcanic field, New Zealand.

H. Shibuya,
Univ. Osaka Pref.

A geomagnetic excursion at 28Ka=—
J. Cassidy, L. 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 aikaline 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 *C ages available on
these volcanos ranges from 25 to 30 Ka (mostly 28 to 29 Ka), suggest that the intermediate direction is due to 2
geomagnetic excursion. It may be correlated to Lake Mungo and/or Mono Lake excursion.
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Statistical behavior of the geomagnetism during 0.1 ~ 2.7 Ma on the Southern hemisphere
fromn North Island in New Zealand

Tsunemi TACHIBANAY, Hidefumi TANAKA"Y, Masaru KONOY,
llideo TSUNAKAWA?, B.F.lloughton®, and Yoshiyuki TATSUMIY

Dept. of Applied Physics, Tokyo Institute of Technology!
Institute of Reserch and Development, ‘Tokai University?®
New Zealand Geological Survey, Rotorua®
Dept. of Geology and Mineralogy, 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 slatistical behavior of the past geomagnetim in New

Zealand(in Southern hemisphere) for both paleodirections and palcointensities.
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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 | 178.7 | 7.6 | -88.4 | 316.4

Total 51 | -56.4 5.0 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. Ozawa®
‘Department of Geology., Kochi Univ., 2Department of Earth Sciences. Nagoya Univ.

A paleomagnetic study was carried out on the Paleogene Kumage group and the
Niocene Kukinaga group in Tanegashima Island off Southern Kyusyu. Normal and
reversed mized polalities were found from the Kukinaga group. whose declinations
deflected NNE-SSW by ~30°. A folding test applied to the Kumage group ¥as
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
Kiddle Miocene when the Kukinaga group was deposited and aftervard 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 ISIHHIKAWA
Department of Earth Sciences, College of Liberal Arts and Sciences, Kyolo University

Paleomagnetic study was carried out on sedimentary rocks of the Oligocene Ashiya Group at the northern part of Kyushu lsland.
Characteristic directicns which were probably regarded as the directions of primary magnetization were obtaind at 7 sites. The
nean direction calcurated froa the untilted directions of the 7 sites is D=36.6° and [=48.9° (aos=12.5° ). In comparison with
APWP of Southwest Japan, this paleomagnetic 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 10 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

MERWEOTBEBS
mUMEs., RERZ (FRBXRE)

From the sixty sites paleomagnetic samples were collected from thfe late "
Cretaceous Koto Rhyolite composed of the felsic welded tuffs and intrusive roclfs. e
can isolate characteristic remanent magnetizations (ChRM) through the stepwisé
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 t!1at
the dominant career of remanence is nearly pure magnetite and the minor career 1S
pyrrhotite or hematite. Magnetic polarity of each unit is well defined and changes g
normal-reversed-normal according to the stratigraphic sequence. Normal and revers;:
site-mean directions are almost antipodal and tightly clustered. In the 'conta'ct aure: a;
the host rock (welded tuff) is totally or partially remagnetized due to the intrusive roct y
a function of distance from the boundary. The direction of remagnetized comporren Ve
the host rock is antiparallel to the ChRM and parallel to the magnetization of the intrusty
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 tact
ChRM directions compared to the uncorrected directions. Positive reversal and co'n a
tests suggest that the ChRMs are primary origin. Negative tilt-correction, however, IS
probably due to the originally tilted emplacement of the rocks. 4+ that from

Paleomagnetic pole obtained from Koto Rhyolite is in good agreement wit s that
San'in area and in disagreement with that from Nohi Rhyolite. This results suppo tive
the Koto area has been united in a single block with San'in area and has ro.tated re af .
to Nohi area. The area of Koto Rhyolite is placed around the eastern margin of the rigi
block of the Southwest Japan since the late Cretaceous age.



21a-I1I-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 archeomagnectisin 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
olhe.r half (469, 49%) are single specimen data or from unknown specimen number. 593
entries (62%) are data obtaired 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 Palcozoic, 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
mal.(e 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) 1s 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 Legi24 .

Pass-through measurement was performed

at intervals of 5mm and the same U-channel samples were cut into 5Smm 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.
iwo data set showed good agreement in each Axis.

These
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CHEHICAL REMANENT MAGNETIZATION OF DECAYED GRAVELS:
A HYPOTHESIS OF ITS SIMULTANEOUS ACQUISITION IN A GLOBAL AREA AND ORIGIN FROM BACTERIUN

Katsuyasu TOKIEDA and Haruaki 1TO
Dept. of Physics, Faculty of Science, Shimanc University

A.F.demagnetizations isolated crm 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 implys 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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21a-III-11 Rock magnetic property of sub-bottom sediments
from the Japan Sea (ODP Legl27)

Masayukli Torll (Kyolo Universily), Akira Hayashida (Doshisha Unlversily),
and Luigl Vigliotul (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 demagnelization treatment for helping paleomagnetic works, (2)
magnetic mineralogical change assoclated with dlagenesls, 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 lest samples from a particular horizon was treated as follows;
alternating fleld demagnetization of NRM -> ARM acquisition (DC=0.1mT and AC=100mT) ->
alternating fleld demagnetization of ARM -> acquisition of IRM (up to 1.3T with back-fleld
method) -> alternating fleld demagnetization of IRM -> orthogonal IRM acquisition (soft=0.1T.
medium=0.4T, hard=1.3T) -> thermal demagnetization of orthogonal IRM, assoclated with low-
and high-frequency susceptibility measurement at each step of demagnetization. The rest of
the test samples were thermally demagnetized to find vectorial components of NRM, and
susceptibllity measurement was also made at each step of demagnelization. Strong-fleld
thermomagnetic analysis was partly applied.

We find that thermal demagnetization Is more effeclive to reveal multiple remanence
components than alternating fleld method. The thermal method of demagnetization howeve;l
bring about new production of fairly 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 basls 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).
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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 layer.

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 used 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 magygnetic
microspherules.

We summarize the albiove 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 dg‘ag
in a primary extended atmosphere is a possible mechanism for satellite
origin. Under the gas drag, long-term orbital evolution of a trapp?d
satellite (Phobos) is calculated. At first, the minimum of periapsis
distance increases as if the satellite would avoid stronger drag. As
a result, the orbital evolution is prolonged. A small difference in a

initial velocity should change the total evolution time (1000-30000
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 yecars to scttle down, while Iif
fine particles stick together on mutual encounter, It takes only thousands of
years to settle down. Thus sticking probability of flne particles is an impor-
tant parameter which affects formation of planetesimals and plancts. If the
solar nebula was turbulent, it iIs estimated that aggrcgate 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 Is quite Important in this
case, too. Aggregation of fine particles could also be a quite lmportant factor
in early atmospheres of planets. Early atmospheres arc expeccted 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 opaclty is nearly pro-
portional to the total cross-section of the particles 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 probability of fline
particles 1is, however, very poorly known. At smaller sizes, (much less than 1
micrometer), it is generally considered that the probability is high (nearly 1)
but at sizes larger than 1 micrometer, there exist almost no data on the stick-
ing probability.

A pilot 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 mmn 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 diflflficulty. So
far, Mg0 and Zn0 powder have been examined. The following are the mailn observa-
tions on the formation of particles.

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

Zn0 grains have a peculiar shape, four arms sticking out from the centre.
Mg0O gralns 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).

Occasionally, MgO make string shape aggregates (more than 100 micrometer in
length). The condition for the formation of strings is not known yet.

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

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

The preliminary results indicate that sticking probabiljity could be quite
different for various materials and show that experimental determination of
sticking probability 1is important.



21p_III_3 Experimental Formation of Magnetite and
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 showed 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 magnectite is shown. The sample preparation chamber is a
glass cylinder of 17 cm in diameter and 33 c¢m in height with a stainless-steel plate on
its top and a connector of a high-vacuum exhaust with a valveat its bottom.

A tantalum V-boat charged with powder of Fe0(99.9Z2)wvas placed in the chamber.

gas of 10- 100 Torr was introduced into the chamber and the boat Wwas heated up at
n films

Ar

about 1900°C. Particles produced in the smoke were collected on thin carbo
supported by electron microscopic grids. The collected samples were examined by means
of a llitachi H-800 electron microscope.

Grains produced by the evaporation of FeO powder was shown 1in Fig.l.
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
Fig.2 in spite of the
lace by the

Electron

than 10 Torr, Fe grains were predominantly produced as shown in
evaporation of TeO powder. This shows that the decomposition takes p

e
hecating. The shape of the smoke becomes broader with a decrease. of the gas pressur
ors and grains in smoke

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

become smaller at low pas 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 to the atmospheric condition. The magnetite
grains have been produced above 25 Torr in Ag gas by the heating at 1900°C. In addi-
tion to the magnetite grains, FeO grains were mixed at the gas pressure of 20 Torr. If
the heating temperature of the evaporant becomes higher, hematite prains vere obtained
in addition to magnetite prains. Therefore it can be concluded that magnetite grains

era-
can be produced predominantly by making choice of the gas pressure and source temp

ture.,
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ORIGIN OF THE TERRESTRIAL ATHMOSPUERE

MWinoru O0ZIMA

Geophys. Inst., Univ. of Tokyo., Dept. of Physics. Univ. of Osaka

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

that jopact degassing is most consislent wilh the noble gas constralnts.
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Cuf 42 00) {Max-Planck-Institut fiir Aerononmie)
NEOTRAL WIND l.ljl THE E-REGION AT A HIGH LATITUDE FROM EISCAT DATA
R (THE INFLUECE OF MAGNETOSPNERIC PIENOHENA)
Manabu Kunitake, Kristian Schlegel

(Communicalions Rescarch Laboratory) (Hax-Planck-kstitute fur Aerononie)

.Neutral wind estimates In the auroral E-region have been calculated from EISCAT CP-1‘ (invariant
lat. 66~ 67° ) data of 1985~ 1990 at three difEerent 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 disturbances not only on the fundamental variations of the neutral wind, but also
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 Systeins

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 techimique (Hough function) has
heen invented. The present paper shows that the difficulty is reinoved 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 irregularitics 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 jonosondes 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 ceascs. On rarc 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 Tsuda', and Susumu Kato®
(*RASC, Kyoto Univ., 2Communications Res. Lab.)

The MU radar (34.9°N, 136.1°E) can observe intense ficld-aligned irregularitics in the ionu-
spheric E-region by steering the antenna main beam northward with zenith aungle of 51-52°. The
occurrence frequency obtained in June 1989 shows that the irregurarity cchoes mainly appear at
2030-0100 LT in 90-120 km altitude, and after 0400 L'T in 90-100 ki altitude.
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Occurrence frequency of field-aligned echoes with signal-to-noise ratio above 0 dB within &
time-height bin of “30 min x 2.4 km range”. The data obtained in cach 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 Atoinspheric Science Center, Kyoto Univ. 2Dept. of Electr. Eng. II, Kyoto Univ.

The pulse-to-pulse beam steerability of the MU radar of Kyoto 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 geomagnctic disturbances (Kp)

M.Moriizumi® S.Shimakura® and M.llayakawa“"*
% Dept. of Electrical Eng., Chiba Univ. %% STE Lahoratory, Nagoya Univ.

It has been shown thal charge density of the lower ionosphere in high and middle-tatitudes,
is closely related with 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.

Kp
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IONOSPHERIC TOTAL ELECTRON CONTENT ESTIMATED FROM GEODETIC VLBI DATA

Tetsuro KONDO
(Kashima Space Research Center, Communications Research Laboratory)

Dual S (2GH2) and X (8GHz) band radlo waves are recelved in a geodetlic VLBI. A
mathod estimating total electron content (TEC) varlation from thase dual band VLBI
data has been devaloped, and TEC's at Kashima (Japan). Kaual (Hawall). Gllcraek
(Alaska) have been estimated using Japan-US Jolint VLBI data from 1984 to 1988,
Obtalned TEC's show ciear seasonal varlations and a good correlatlon with solar

sctlvitles.

Thils result agrees with well-known lonospheric features. So that,
valldity of new TEC estimating method Is thought to be conflrmed.

Instrumental

delays between dual band recelivers at esach VLBl statlon are also obtalned as

by-products
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of TEC estimation. This will help an absolute time synclonization within
0.1 nsec between Intercontinental statlons. -

Station locations.,
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Flg.2. Average TEC at Kashima estimated
from VLBl data (1984-1988).

INSTRUTIENTAL OELAY AT KASHINA VLO! STRTION

g T T T T
<
; 1}~ -
?. o= o
E ] . na..ldl . .
a - L] —
8 -1 ! ) .n 1o gif gﬂ
- ! ] %

g a8 s 14 1]

Flg.3. Instrumental delays at Kashima
obtained 8s by-products of TEC estimation.
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ENERGETICS INSIDE PLASMA BUBBLE

K.-I. Oyama', S. Watanabe’, T. Takahashi' and H. Oya®
'ISAS, Kanagawa, 'HIA,RRCC,Ottawa, ’Tohoku Univ.,Sendai

Energy budget in the plasma bubblie is discussed in order to explain the
electron temperatures observed at the height of 600 km. From calculations it
has been shown that electron temperature profile inside plasma bubble can be
basically explained as a function of energy input to the plasma bubble, the ion
temperature and on the electron density. These calculations are found to be
consistent with our satellite observations. Possible mechanisms by which

energy injections in plasma bubble take place under different conditions are
suggested.
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DYNAMICAL MORPIIOLOGY OF THE LOW LATITUDE IONOSPHERE AND
T EQUATORIAL PLASMA BUBBLES (II)

Tadatoshi TAKAHASHI, and Hiroshi OYA
(TOHOKU UNIV.)

Detailed occurrence characteristics of the plasma bubbles are investigated based on the
resuits of llinotori observation. In order Lo the systematic analysis, data base composed of the
varjious evenls of the low lalitude ionospheric structure including the plasma bubbles, blobs,
crest, wavy structures and equatorial anomaly are constructed. Some new result.t_; 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 .}'_{:2
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
spring events and Lhe fall events in the longitudinal region between 210 and 330.
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STUDY OF A METHOD OF THE NEGATIVE ION DENSITY
MEASUREMENT IN THE IONOSPHERIC PLASHA
Yuzo Watanabe Hiroshi Apenmiya Yoshiharu Nakamura
(1sas) (1 PCR) ( I SAS )
Abstract : A method of measuring the negative ion density in the ionospheric

plasma is presented. Experiments have been performed in a space chamber which
sipulates the D-layer 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 determined from the ratio of the
the Langmuir probe by using, for

saturation current which is estimated
appropriate electron density equally i

deterained from N-=(a /(1-a ))Ne and N-= N+ agree well with each other

N+ is directly measured by using the rel
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calibration, the
plasma, where N+ in the Ny plasma is equal
measured accurately by the impedance-probe.

saturated currents at both biases of
ip~ies relation of the N2
to the electron density (Ne). Ne is

N+ is obtained from the electron
in the case of substituting N~ by the
The negative ion densities
where

n number.
ation between ip and N+.
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IONOSPHERIC ELECTRIC FIELD OBSERVATION WITH BALLOON IN JARESO

A.Kadokura'., M.Ejiri'., T.Yamagaoni2?, H.Akiyana?

l:National lInstitute of Polar
2

Research
:lnstitute of Space and Astronauticai Science

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

balloon experiments whose purpose was to observe the lonosperiec electric

field. ¥e could realize a co-observation with all-sky canera at Syova

station in the October 6th s experinment,and a long duration flight In the
December 23th's one. We will

present some

show results of the tvo experinents and
instrumental and scientific discussions.
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ELECTROKAGNETIC VARIATIONS ASSOCIATED WITH EXPLOSION SEISHIC
EXPERIMENT AT THE TOKUYAKA VILLAGE IN GIFU PREFECTURE

T. Kobayashi‘'’, I.

Sakai‘'?,

$3€3)
. Nakayama‘?' and H. Doi

(1)Toyana Univ.(2)DPRI.Kyoto Univ.,Kamitakara (3)DPRI.Kyoto Univ.,Udi

At the explosion seismic experiment at Tokuyama Village on Nov. 9, 1989,

observation study of electro?aggepic pll'gpertéiegi:fre nade. D
electric self-poten lec etic
We could not obsel:ve the s.{gn:lhcanb chal;ggdin pagh
Apparent change of 5 to B lilv ?g:upoint-
potential at the point few tens meters apart from the ethOg%e point
in self-potential was also obserbed a

vere magnetic total force,
and acoustic emission. :
total force at the explosion.

change up to 0.6 mV in
from the explosion point.
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PRELIMINARY RESULTS OF HAGNETOTELLURIC TRANSECT ACROSS

Y.0gawa!, M. Makino!, Y.Nishida?,

1Geological Survey of Japan,

Vldeband Magnetotelluric nethod was
in order to Investigate deep crustal

this paper,
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HIDAKA REGION
T.Goto?,and T.Yokokura?

and 3Kobo Univ.

to Hideka roegion in Hokkaldo,

we present prelininary results.
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Relation among Dipole Reversal, Multipole IFields and Electromotive Forces in the Earth’s Core
Ilisayoshi SIIIMIZU
Department of Geophysics, llokkaido University

Rescently P.Olson et al.(1990) simulated kinemalic dynaos considering nonlinear and anisotropic
a eflect. They showed that quadtupole and octupole should vary when dipole field changes its polarity.
In order to clear the relationship among the multipole fields and electromotive forces in the Earth’s
core. We investigated 1) eflects of change of R, and R,, on poloidal fields, 2) dependence of initial fields

and 3) time variation of electromolive forces in the Earth’s core.

LRI : RIE P.Olson Sic Xk - T, FELRIE, FESFH
NP BEERBLILEFRXTTF 492 54 F TDMREIT
M4 5 EAUE P sE MAsFe ke & 41, dipole MrMF I,
quadrupole , octupole HHIR DL b k> TWB Z & IR
EntV), a1k, < D quadrupole, octupole &R &th
IMEROET I & OMIRE R Y 5 C &EAMELT,
o L BIERIE BRI 3 %A 7o,
2.RABIRA - M, HiikosigEs,
B=DBg+Db', <b >=0 (1)
v=ve+vVv, <V >=0 (2)
tRkb&h, &5z, Bo, vo REEMICH L THIXET
55 (& =0) LRETH. kEZL, <[ >R [OTY
HrTANRETH B, < TRE r(SHE0ALE), 05
onr 2o il L 72 induction J5125K138,
Do
at
L5, til, Eglla®Mic k 382MIIT,
Egi =< Vv' x L'>;= (J'.'jBo_,‘ (4)

TH 5, WMRFEABIREzOREE 2 IEFICHM Z 3%
CHLI, VIR HMICE B L EX STV, §
i, vVide— vy v JoRB O, o IcIERTEE b
eod, ChioxHERLT, HMkZAT,

_ Racosf@ 1-1

T 14 |BolP 1 - rifre

AEE LD, 20, 0RILRoEGRAAIET S
3

LEMAN R K OFRHSR L] BUMBIIN ISR RS E R MW e,
time step {3 explicit ICiffF& &, £/, =¥ P24
B]ikE L, R EAHZREBI LBRURBIT 2iF>& L, V)
W& LT, Mo i P° IESR N,
Fad i DT, 8, 2)T° o 2 [ifiEE XL, (o
YR oM &), Ry(shear velocity Oia) 2{{A 52 ¢
Kk THAB S AT DS {FEEHXLIEMNTES,

4LBbhic: SEDFKTIX) Ry, R, OE(LILX5H
IR D ZE(L, 2) MBI & 5 HUDZED) B0 5
{L(Fig.1), 3) i EMORTWHOEY, ® 32N
THERESR 5.

B3 ik : 1) Olson,P. and V.L.llagee (1990) J.G.R. 95,
4609 — 4620

2) Busse,F.II. (1975) Geophys.J.R.astron.Soc., 42, 437-
459

= rot(R,vo X Bo + Eo) -+ V2Bg 3)

6 - B2 ()

agy

3) Moffatt,I[.K. (1978) Magnetic Field Generation in

Electrically Conducting Fluids.
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Fig.1 b)

Fig 1. ‘lime variation of Gause coefficients on CMB for R, = —60 ,
R, =0 (a® dynamo). a) Initial toroldal field Is T'y° type . b) Initial

toroidal feld is T'3° type .
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COMPACTION EXPERIMENT UNDER VERY LLOW PRESSURE

Hideo Tsunakawa

Inst. Res. & Develop., Tokai Univ.

Compaction experiments were carricd out in order to determine the consolidation characteristics of
sediments. Pressure is increased gradually with a stcp of 0.0001-0.0015 MPa. As we take cate that the pressure
reaches an equilibrium state, the constant pressure is kept for 4-12 hours at each step . In the preliminary
experiment, the deep-sea sediment of siliccous clay and the synthetic one of bentonite pu:vdcr are used for
samples. The resulis show very low levels of pressure for consolidation, 0.001-0.01MPa.

BRRTBLEBABRERYTIS2C.
RBNSHEMUEBRBLBAERATEELS
h &, Hanano(1980),0tofud! and Sasalina(19
LRI -T. RRBRABRAL ICeDRHILEIRG
NBRPEF>THBERBE LHFREARI, De
aper and Kodama(1930)% i1 . Hanano(1980) &
REAVRALHMERE X >T. Inclination
errorEBRLTWE, —% . Hyodo(1984) 13,
RRBRABRLUBBERR? FAOBERTHI
tEmLe, C0BE. ABBBLENTIRR
BRERLABAROGERBRAFRE I L > T<
% . Hanano(1980),0tofud! and SasaJina(1981)
LORBHBRI LA, R, BERRIER
&0EEEET&E$th&R&6.%E@
KT, Balke/cn? (0.1P)EWS EES
THoT, EVBEETDTerzashi (192D X 5
ARRRTLHLE TN,

Hapano(1980).Deamer and Kodana(1990) & »
KRBT, EARMEL K >TaNL kR
PHRELBLEHELTWE, BRYOEM
EE-TESPRY BN, TokR{LI20.02-0
OSHPaTR T ¥ 3. AW, Drorusic o
THLIHHPENE LT [2WR-F)] &5
i&t.ﬁﬂ&ﬁk?@ﬁéu.wiwkbk
DSOIBRILARLETL2- %D, JOHFL
B.RAF-rsRBERTHWIMEDL L
ﬁ#%Zﬁbk%h.théwﬁﬁﬁﬁfﬂ‘
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IDENTIFICATION OF THE MAGNETIC POLES IN FINE MAGNETIC
GRAINS BY HAGNETOTACTIC BACTERIA

. SAKAI M. FUNAKI T.

HATSUNAGA S.

HIROSE

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

Hagnetotactic bacteri of Cocci type and Spirilla type (Aquaspirillum Magneto-
tacticum) were used to elucidate the magnetic fime structure in the grains froo
the neteorites (St. Severin and Estherville) and the terrestrial pyroxenite.
When the bacteri were dropped on the sanple with SIRN, they clearly pnigrated to

the region around magnetic S-pole.

The direction of NRM elucidated fros the
concetration of bactecri was consistent with the NRN by SQUID.

The results

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

structure.

EAXHERDYRIE S L oEIMLRIEEY
PSR, TR B I-BRH B
R, SQUID®x Do @mAHTHEEEITHRTNWS,
LU, M40 RS ONRND 5 @ i3 58 B,
ChsSoBAOAHTRUWETELZY. HLE
ARXHBRYORLLEMRA T SITHLTHhOR
BEPONRMD H @ - R Xbrhif, B
BRBMOMBVIZI Kz WID>EHERXSH S
BHoeik. ERENIFY7(Magnetotactic
bacteria) M A L T. TS5 L WML RA{
BMBE2RRDBICELERIFTN S,

EREMNIFITHR AR B> Tk CHR
BHYV. LR (HER) 2RI S3Ho
BS(NBwMd»S3, KEXRKeoTl0aT
LYV WMBLHBEMMTE S ERENIF
VTORB I CRERFORVORIKYED
Py, BRKIZKXKObS(NEBEXBET2 3.

SEORRTE. rIFYTE LT
Cocci Type (2R ) ¥ Spirilla type
(Aquaspirillum Magnetotacticum; & # AR
)EERA LU CThogtERIZEABALTHL
20T . SHBIIMEIT DU EROD.EERE
& U Tnagnetite rich? pyroxenited St.
SeverinBl A, EsthervilleBlH % B W ix.

REARKREHBEE T 5 2.
® nmagnetite rich? pyroxenitetz., 10 K
ODeT. i 37078 & R4k (SIRN;BRBE7.79x
10-'An2/Kg) % D ¥ T Cocci typed A" 2597
EBE. MIFVTOBMEB. ERFIIEL

<. SIRH@ﬁﬁ]ﬂ‘é%ﬁEéhéSﬁKﬂbé
h 1. Hﬂ&ﬁiﬁiﬁﬁbf:&?n'ﬁw&ﬁ
e £HhkBoEo R
@ 7 H Lpyroxenitell. amAERIEL
(NRH)O“@?@&RR"?!”%&‘&&#?.
ﬂ'0i97®ﬁﬁ56ﬂﬁb‘h‘<7#@ﬂ?v
BHohil. {'ﬂﬂ‘ﬁﬁﬂi‘n6%ﬂ?‘0
StE i, SOUID?%El/f:NRK(I=75'.D=24'
ﬂES.Bth"AnEIKg)Oﬁ&k%ﬁb#”‘o
@ St.SeverinMlE & 5 M L % Fe-Ni®
(R 467 B 7.03x10"Senu/gr) T B ATHTY
T 1.1 AL R
13-23-vE A BB LT grecBANE
F 0K M % RD KA gazaHERLE
Cme@ﬂ(hﬁﬁﬂ@ﬂﬂ@mﬁﬁ‘. I8
BB Fﬁgﬁ“c‘.‘&&ﬁ‘f@ﬂ‘%*ﬂ
R, )
@ A
MG B8R
rMAcBH» sh k.
DEoRBRD» B, ﬁﬂﬁl\‘%f‘)w&ﬁﬂ’l
mﬁlﬂﬁ@ﬁaﬂﬁﬂﬁvﬂ6wgb‘ﬁof;
LB RB5 TRE BaBhEORWAIF
JTARSC L NLBTH Y. Kirshvink(18
g0)M /&L TWwaREA R DM
?‘B(#Sﬁ‘ﬁik’-éb\n“””’&ﬁﬁf&?.‘.2:%:
BRATWS panBRERREO2VT ErnR
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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 mcan 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.

7= b 1k, KF# Dsiliceous clay & pelagic clay (red clay)
DFRABAL Dcarrier. FFiiZh b OBYLOREHED BV
OFEBEEMD 12, FARY Y 3 VERWRE ik Bk
FEHLAVWTHBEBESEHOHEICODVWTIHIRL, #R2R
XRZEEWHTHE L TE 2, 40, ZBTH(TEM)
EAVTI IS DBBEYOBBOWURELIT v, 4%
TORRLADE TR OREOHEE £17% » 72,

HEBUSETlcbhoTEZ L
(1) Siliceous clay (FREAFEE. 3°N, 169°W)
-EERICE b TRELBIL RO
- B 12 E \Cmagnetite
- RS O FIYRIER X S0nmTY#2 (Single-domain)
MR IR
HERERICLINZEE LW
(2) Pelagic clay (WAF-#. 13°S, 159°W)
- late Pliocene ATif @ b D OBLIR ez
- FEVESRYD 1 E - magpetite
- BRSO TYRAR I 20-150nm D % 254k
HERTIEVSPH TS W)
HEIERICL VT T 2
(late Pliocene LA K11 K)

TEMIC £ BB L #52

Siliceous clay TAFEY % & & i, 182 & 1L B magnetite D
KEDHKBRURED, /32 7Y 7 Dmagnetosomet f
PFaceThaE2). HB2D54 S5y
7 TRAG TV D A detrial Biffid 2 iz B Tid 4
LABWbDTH B, —FPelagicclayTit, /¢2 51 7
RELTTFRTELEI 2603455, LVWERO b 0
%<, detrital2#F & AT 5@ 3),

TEMTR b 7:/52 7 Y) 7 R D magnetofossils 7%,
siliceous clay @ nagnetite® E 2 FHi &L # 2 % &, siliceous

clayDmagnetite DR O45ED L { BWIC X 3, Siliceous

clay® 5306 2 #RETHY o 72 i 3R 2 84 PE R A% e
LAY DIETHEEATD 732 7 ) 7 F DOmagnetite
LD THD Jo —F. PHMESFA T 5 pelagic clay
DREHIteoliandustt HEx 6N THH, TEMEbch
XFRT %0

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

Masao Ohno', Yozo Hamano?, Makoto Okamura?, Kunihlko Shimazakl'
‘ 'Earthquake Ressarch Institute, Unliversity of Tokyo
2Faculty of Science, Universlity of Tokyo
Faculty of Sclience, Kochl Unliversity

Unconsolidated sedliments of two cores, obtalned from sea floor near
Ava-shima Isiand In Nligata Pref., were paleomagnetlicaly analysed. .
The results of these two cores show good agreement. And the pattern o

the time variation of Incllnation Is analogous to our prevlious results from
Beppu Bay.
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D k4 B AL # AR % 19 k.
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A TEST OBSERVATION OF ATHOSPHERIC METHAHNE CONSENTRATION ON SUIPBOARD

K. KITA, I. MURATA, H. IWAGAMI, T. OGAWA and Y. TOUHJIMA
Geophys. Res. Lab., U. Tokyo Lab. Earthquake Chem.. U. Tokyo

Atoospheric oethane consentration was measured onboard the ship “"SHIRASE" on
Oct. 1-2, 1990 by using a new nethod. In this method. methane consentration
is deternined by the absorption of He-Ne laser (3.39 «m) light. A prelininary

result was presented.

KRbors >, RELBIZHIREAMETH N, %

~

X WK BEALSHERBEBEIIZ>GTO
F/VBRCRBELEBOER YL bR ELBBRN RS 25 R, LFERPRE

THEH L.TppaV TR vE IV EREOMMBMIZD 32 vbilTwads., 250

BEHAR, BRHILG I L I(GON TV ERVAY, MsTcvwsmoRES

ABMEBEBHIECHDo ¢ v 3 L 2 64LTI v 2, & 220 o & 2 & 3y > T ve 2w,

biivbht, 2532 regycEBFT>ENT, 25 R

"
#
2

M 3 A%tk T
WETE, HZER GRS ECHERTE2LIMMBLMBLCTEL. S OMilGIE. lle-Ne

L =% -3 (&& 3.39p0) #», 25 >

£}
(a3
Rr

SE h BB FE G D ALY
NTHY., RREATONT 9 7 EFALLIIHBLE2VTHRUNOESBAESIRTY
RELL. SEE, RATYVOMBERBROLTF o2 MEMMNOME NI >v THEL
v, SEBEMLLEATF L (7)) T, He-le L — ¥ — R UE ABBRELL Lo
fteethoBEL - BHRELtE->72. TOMRBMIH L TR %N REIZ > 20,
LAL VL —-H - NRERERENBCL2Y), REOEI S5 OMBUEARLTY 2w,

e, WEBRBB Lo ) oEBALMKOBREELHML T, 20 10818 » 6248

AT, BUroMAROBMTIT O, MMMBEESR L H, MEBRISHALTY 3
BHRALTANS Y, F- s 0 N p bR LEn27. MMoRJ, H17o
RFE—BEMIY YR XTHE 1772, prelininary % WA I L 2 L DL RO
AP YRRCHRALEOTEY T 1.75 ppaV T, M H KM A S MM ARIBIS v B L &R

LAYE (1.7 - 1.8 ppaV) M A Gt AM, okh Lc it v hslh it

LW 2 6 % v,



P-9 oAC AT e B B 55~ oD Hb b S-Sl 52
O C S ™ C O o>ARHF

AR 0N K4+ E—BR 2 #® M FE
L N

Ground-based optical measurenents of the atmospheric ainor constituents
:analyses of OCS and CO

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

Atnosphereric minor constituents are observed with a 50 ca Solar-tracker
plus 1.5m double-pass monochromator systen from March 1989 to September 1990.
The 0CS column is measured to be 3.5X10' cm-2 in average, and the CO coluen
to be 2.3X10'%n-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, I1SAS®

Environmental Agency has been developing satellite-borne atmospheric
sensors for monitoring and studying ozone layer behavior. One of them is a
spectrometer called Inmproved 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®Hic

1994 EFELYCEBERNBEOMBRBA T 5 v b7 4 — L BERBE (ADEOS; Ad
vanced Earth Observing Satellite) ¥ B LiF 5N 3, MBIF Tk, HIBRPB oW
BEAXIEESTIHA»S, RBBEA Y YEBPYPHUHKREBLICHMES 2 HMBYEOBRN
PEHNE LA T RBRBRAKARKEA DI (I LAS) J BXUTHE - -@EMLY -
Y—EABRRAEAY boyYy7L 22— (R1S) Jo2HBolRriRLL. BE
BARPTCH 2, FHETCTRILASBIURI SESDVWTHRHTDOBELE & b o,
MEF—OFAHBEIL>VWTHMNT 30

2. ¥BoBRBLEHMY

I LASR., KBBE&E (Solar Occultation) &I 3 FHEEH W3, < hit.
FHMFERRASLOTHRBELALALASEFENZ e vy -2 BATFLELT. &
B, ERARFEE. s 7To VIV BEAGUNEAE LTIBRENE (KE753~17
80nm) CBUIRMAOPDHERR A7 LD EOBEEFNMULZZ DT 3.
[LASOXE/A2BNREBEENKEE (K1 0km~60km) OF V>l iFoitil
ThHo, AIRECABR, ZREE. K#EK. 42>, ZBER., WA, —E(b= 2R
CFCll, 7o /AVHoGELHONEE2TFELT VWS, ADEOSHEIICIRE
BEMZEZFHBOTOMS ¥EMESN B LIEU->TED, TOMSIKLZA V2
OHELEDLE, ILASTY— 7 RBEA VYV YBORYOMRWPIBIT SN 3,
RISB, Mibkv—¥-—XREBEISEHENL v -t 2HOENMEcmYT
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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
nderiaton e evaluatur:enca moc.ielllngs. of sola'r at.m.soph.eric tide for linearized regime have been
ides dus pardly to e m:e ev.oluhon of tides which might interpret apparent variability of observed
onagati ie uns ea.dll"less.of back‘ground 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.

kﬁ: RSN & PRBREUE RETTRBIZ /2 DRV FURICE 2 T £l L—F—oT4 F-Fr L yBusns
ﬁﬁﬁj}g‘:&i‘ SN & 5 12 SLBOYEE L 2RI & DRI & R BD EhRREOE— R b & & 0| ERERTO
FARSD B, ALOWTY & DIRHELEMIFIC L > TAL DR e ot BRI v 72 B ULV RHMRREY 33 & U non-
migrating Lide CHAIMHISIS & 02 SR E 2T 5o i AT, SRR ERIBIBL 85 &
wﬁ;?"f“‘f? fL Lr?’?‘:'iﬂggt t‘ 225, SiuiowT, MAPODATMAP7—* 77 NV= 7Tit, k10 B

it y *%l’.‘t 5 &S A4 K54 »%RLTWAD, (Forbes, 1986)

T4 it, BB OISEIEOIRRT — F LTIV, S0 & LD RIBOTET, LSRN £
};",j‘;j’*‘?’{"’m% SO RIS (2.2), (1-2) T FE PRI TR 70 (A757 PMETHT ¥ 7 FME
F3 %5& ” '_”Ii ARES B3I, 3BT BECRIIE 140km 3 T% 65 HRIE LT 30 ) (2,2) £— K2 T
s PRI & B HORE PN Ol E,2 B TS LB AV L. HIHEE b LAY, BEOHINE
rﬂi‘;‘%;s;:;g‘i 10 BRI THEET 51, ﬁﬂﬂ#iz5bbr{i#&#c)}a}wmﬁwﬁ#ﬁﬁm@%snz,., T OiRE.
THLRS nn.:n‘;" Vial et al. (1990) i & ) E\r72 84, Miyahara (1981) OHIZEIC & PR e e
T BT A R A, S RIS R BT i 1 =X A
P Fmg,# o : T Miyahara I2 & D RahTsY, -ARETHOREIC L5 F OIS B 5o (1-2)
L SR HTIORAREE b/ S, B 52.2km TR A0
&T@mmi(— 1), BIEEDBNTS BANIECRS A 6T 5o % 7o, SOM{ERHIC DV TH, BUER
I s ;Kﬂm'rz, by EBAOEROWFIM Sz shbd AIRE(22) E FicowThadE, B2D
* ;J B Vial et al. & BRI, iﬂ\nf;jcﬁt-‘c'?lbi:owt@;}@gpma)m%*ba ¥ 0.5-0.6 m/sec & % r):
BIOHRE TGS Bo 75, (24) T— FTRIAL NETAE V. APHATHE SO EER L 1o
WOSEERIND RS & & AKOMIME S 3,

WE KBV, AT S BRI AR R 1M

3081 X & DT b,

(2,3) Hq0

PHXR
Rim(lsso),;uu!amﬂmﬁ\ . RERREPaNHTRAMA D03

Forbes, J. M. (1986), Handbook for MAP, 21, 56-64.
Miyahara, S. (1981), J. Mcteor. Soc. Japan, 59(3), 303-319.
Vial, F. et al. (1990), Submitted to J. Geophys. Res.
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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 resuit 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.

2"

. 2 -
Rodio! Power Spectrol Density tm°s
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Fig. 1. A comparison between the radial frequency spectra estimated at four selected altitudes.
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Obscrvation of lonospheric Irregularities by an
at Low Latitude

T. Kobayashti
(CRL, Okinawa)

Coherent backscattering from 1ionospheric irr
observed with an FM/CW radar system. The transomit

FM/CW Radar

egularities was
ted frequency of

the radar was swept from 24.465 to 24.565 MHz. Three different

sweep rates were used to separate the Doppler e
range information. The true ranges and velo
irregularity regions associated with spread F
from correlation analysis.

ffect from the
cities of the
were calculated

BERoamRFATEBUFIcR., $ELHVHET oo nrARa—7 (BEE- AoREmR) ;)B;NE
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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.

RAaid, A (45.23° N, 141.4° EYEL @A F( 35.42° N, 139.29° E )TNNSSH RO K~ 2
VHEZEL. TDOERF sy 77 -BAHEBERNBVLTUVL S,

ERFy75-BAaBi3. AR ROTECOMAAICLRATIOT, BMMBWMS ETHVIE
MBCAR- AR WMEMOLBTFHREHET A EMOETH S, LI L. MBAEAIN—»F
DPE, ERF+ 75 -BRALILS—BOICHRIERZRET S ELRIARTNETHL, 1D
BRAFRLEHIEDEIVEND B, LIAH, EWIIHEN AL Z » N THIIZHONILESF
975 -F=SERMVILHNERE—ROIIRET I L NTE S, !

58, R4, B2F (RR) ¢HATEBICZFBLAF - o2& L. RAAH
BIZRBELATECEHIBNREOMBE L TR 12, RAauGHo bETHONEF -5 W
L. COBITHEDHFYURELEROBRRALREL o

TECOBHIZBILTLUTOREEZ KT 20

(1) TECREREAEIZIE—HTH D,

(2) TECRBERTH 3,

TRz, 1989F3FI9HOBRAE L EITHBONLTECE R T, BIH 3 XM A b Ukl o i b
TH3, MicBRohz28° HEOE- 27 RBFHMARBEOILNDcresticMIBEL THO RARND
HESREBLTUVD, COLXHILERERFTNWLEDIFTHBIAROY R LEDNR S,

BEXR

*1 Leitinger.R et al.,Radlo Sci.,19(3),789-797,.1984
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MERIDIONAL CURRENT SYSTEM ALONG DAWN AND DUSK TERMINATOR
DRIVEN BY 1IM WAVES

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

Magnetometer data with the amplitude and timing resolution of 6nT/LSB
and 0.1 sec has been obtained at Huancayo: Peru (0.8N. 335.6 in geor
magnetic coardinates). Nelekeok: Palau (-3.0N, 205.0), Guami USA (4.OX
. 214.0) and Kuju: Japan (22.0N. 198.0). lNuancayo dala (Dec. 1?35 to
Dec. 1986) have been subjected to a study of a seasonal variatlon.of
the polarizalion 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 along the
davn termi-nator in response to the incident IIN waves. Although, those
currents would close either vertically or horizontally. they might not
extend beyond +-20 degrees in latitude. The center of the curr?llt
system is sumgested to locate at a latitude vhere the sun-earth tine

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, I{yoto 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 suminer 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 stalion 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 froin this ideal case. We are expecting

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

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

Ve 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,et¢ )in June 7 to 9 ,1989.
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Development of lomaging Rioscter using the Mills' cross array

hitgpligg " POEFICiE "
Yasuhiro NAKANISHI, Masamori NISHINO,

JnEGTRG
Yasuo KATOIl,

Tosio KATOII,

LRI ™
llisao YAWGISHI

HIPEA
Yoshihlto TANARA.

JmsEH)Rg

(1) SERAFARBURRIAEIFT
Solar-Terrestrial Environaent lLaboratory . Nagoya University
(2) (B3 ERIORIS3T

Nation Instilute of Polar Research

A nev imaging riometer system ol high spatial resolution by ncans of the Mill's cross array is nearly conpleted ,which Is in
operation for the test at Toyokawa since March 1990.CNA(Cosaic Noise Absorption) over the systen within 100ka in gecaagnetic north-
sorth and easl-west dircctions. can be measured with higher spatial resolution than before.

Coaparing observatlons by this system and Cosmic noise nap, we checked whether the data froa Lhe systen Is available or not.
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Simultaneous CNA Observations in the Polar Cap and Auroral Regions

M.Nishinol, Y.Tanakal, T.Ogutil, S.Kokubunz, A.EgelandJ, 1\.Brekke“l
1: STE Labo., Nagoya Univ. 2: G.R.L.Univ.Tokyo 3:Univ.Oslo 4:Univ.Tromso

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, 1990, as a global aurora dynamics
campaign. From the results obtained by simultaneous CNA observations, 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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—REULTA-OFHED /AT — « AxFH Y (BRER BH TRV L D OB RAEHU 21K FTTOABIETEL
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YREMITHhO L. SEE. ERHLOESHREINS.
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Fig.1 Daily distribution of onset times of CNA observed

:: N{IMesund(a) and Skibotn(b). The arrows on Fig.2 Time variations of cosmic noise intensities
e 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=fHeq/fc=0.3;Akkeshi,1.45,114.300kHz,0.4;Wakkanai,1.54,128.588knz,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 Generation Mechanism

Il

Mi sawal

and H.

Oya2

1. Solar-Terrestrial Environment Laboratory, Nagoya Univ.

2.

3-D ray tracing of R-X and L-O mode Jovian
performed to investigate the generation m

Several

Geophysical Institute,

echanlism
plasma distribution models are used:

Tohoku Univ.

decametric radiations have been
based on 04 magnetic field model.
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 axial

ratio intlmately related to the ray-path condition.
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ldentification of the direction of decametric pulsating source

using three base-line interferomecter

T.Katase , H.0ya ,M.lizima, and A.Morioka

Geophysical Institute, Tohokv 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 Interferoncter system developed for
Jovian decanetric radiation is utilized :obtained data are sent through the
teleneter systen to control station at Sendai. The obtained data are digitized
through the A/D converter . The box-car method is applied for the data sect

obtained under the sane phase differrence ccndition.
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OBSERVATIONS OF INTERPLANETARY SCINTILATIONS
AT MICROWAVE FREQUENCIES (II)
H. Mori, T. Tanaka, T. Kondo, M. Tokumaru, H. Takaba, and Y. Koyama
Communications Research Laboratory

The IPS observation at microwave frequency brings us informations of solar wind mear 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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UDECELERATION UF PROUPAGATINNG SPEED UF THE SHUCKS
ASSOCLATED WITH FLARE LN INTERPLANETARY SPACE

-THE CASE STUD1ES RELATING T0 THE SOLAR FLARES ON 0OCT. 19

Kinji Furukawa,Hiroshi Oya,

AND NOV.15,14898-
and Akira Morioka
Geophysical I[nstitute, Tohoku Univ.

The case studies of shock speed deceleration that associated with large solar
flares vere carried out based on the correlations betveen the earth’s magnetic
storns and enhancenent of Jovian decametric radiations; i.c. sudden commcncecment
of geomagnetic storns and non-lo-related decametric radio bursts from jupiter
are studied with relation to the solar flare event. The power raw velocities of
shock vave vere estimated fronm tine differences among solar flares, the magnetic

storms vith sc,” and the enhancements of Jovian decanmetric 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 Yoneymma 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 chenge 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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Saito, T.. H. Takeuchi, Y. Kozuka, S. Okamura, M. Hamabe, T. Aoki, S. Minami, and S. Isobe, A
new observation on dynamics of the cometary magnetosphere with a mosaic CCD method,
Proc. 23rd ISAS Lunar Planet. Symp., in press, 1990.
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Fig. 1. A photograph of comet Austin taken by S. . e
Numazawa on April 29, 1990. The exposure was 3.5 300 v
minutes centered on 18b29.1= UT. v )
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THREE DIMENSIONAL MID SIMULATION ON MAGNETOSPHERIC STRUCTURE
OF A PLANET FITINOUT INTRINSIC MAGHETIC FIELD

Atsunori SAKURAI and Tatsuki OGINO

Solar-Terrestrial Environaent Laboratory. Kagova lniversity

The Pioneer Venus observations shoved that the bov shock exists at a distance of 1.5 Rv from the
Venus center, the lonopause exists at an altitude of 260 Ko and IMF lines hang on the ionopause lo
be piled up in just front of it. In order Lo study the intcraction between the solar wind and a
planetary ionosphere nagnetic field we have executed a thrce-dimensional and time-dependent MID
sinulation. As the results, the MID nodel well reproduced a quasi-steady state configuration of the
planetary ionosphere-nagnetosphere and a wavy structurc appecars al the tail jonopause by an
interchange-type instability to enhancec 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 arec 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 4-5N 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 correlation 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 6LT 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 season 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
(Tokai 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" W)
during three months from April to June in 1985 . Analized
results are summarized as follows;

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

(2) Even when both satellites were situated in the midnight
sector, the substorm-associated 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) Pi 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 Pi 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 P1i 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. Matsuolsal
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 f{ 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. Wul 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 shocks3.

Central issue lying in the existence of the intermediate shoks is the role of
the dissipation. In the framework of the dissipative Ml-llD, 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 ari 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®.

. F. DeHoffmann and E. Teller, Phys. Rev., 80, 692, 1950.
. P. D. Lax, Comm. Pure Appl. Math., 10, 537, 1957.

DN =

A. Jeffrey and T. Taniuti, Nonlinear Wave Propagation, Academic, New York, 1964.

»

C. C. Wu, ]. Geophys. Res., 93, 3969, 1988a.
C. C. Wu, ]. 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 Subharmonic Resonance between Ions and Obliquely Propagating MHD Waves

“Toshio Terasawa, Department of Geophysics, Kyoto University, Kyoto 606, Japan o
Mitsuhiro Nambu and 7Tolru Hada, College of General Education, Kyushu University,
I'ukuoka 810, Japan

We discuss the condition for a cyclotron subharmonic resonance process between ions and
magnetosonic waves propagating perpendicular ~ oblique to the background mngnetic ficld,
Bo. 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 magnf:tosomc wave
of frequency w and parallel wavenumber kj, the subharmonic resonance condition becomes,

w = % + k"V“ (n=2,3,4,--+)

where €, is the ion gyro frequency, and V), is the velocity component parallel to the aver-’l:ged
magnetic ficld direction. For the case of exact perpendicular propagation, we showed that 1.ons
are accelerated quite efliciently [Terasawa and Nambu, 1989]. We have found that the efficient
acceleration still occurs even for obliquely propagating magnetosonic waves (kj ~ ki) .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 strcam-
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 sheet, is
unstable to the tearing mode. It is known that the presence of the
sheared flow incrcases 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 linear 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 ion incrtia eflect
raiscs 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 cffective Reynolds number there. Our experience in
the lincar analysis of this effect on the K-H instabilly suggests us
that the presence of a sheared flow would further modify cigen
functions. From these facts, we expect the ion inertia effect to
give enhanced boosts in the growth rates for the streaming tcaring
mode. Numerical results of the growth rates, eigen functions will
be given, with paramcters similar to those at the magnctopause.
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Absorption of MHD Waves by Plasma Turbulence

i E. FHEH (RXH)
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
wr can combine the ion Larmor motion (frequency ;) and the MHD wave
(frequency ) when the condition |@ - @r| = w is satisfied. Therefore, if
@ ~ Qi, energy transfer from the MHD wave to the ion Larmor motion can take
prlace even when o << q, .
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SIMULATION OF FIELD ALIGHED CURRENTS DUE TO THE STORM-TIME RING CURRERT

S. Takahashi®*, M. Takeda,

T. lyemori, and Y. Yamada®

Faculty of Science, Kyoto University
*Kakioka Magnetic 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
consistent with the actual distribution estimated from satellite observations, ground observations or

lated by the method,

Taking a divergence of the ring current simu-

theore-

tical calculation of ionospheric current. Also, assuming that the divergence of the ring current closes by the

field aligned currents,
earth surface.

KIE (9 O#. Takahashi et al.,1990) . BR5UHALEICE
IRAVFELEHEET NV (WFOZINVNF¥—b v+
H 1AM k-5 TRHE L. S0, RKLHKOREMB
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Ei>< 2HIBEERM- .

T OVLBEI L EIRR.
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3. EANFRIokeVDTu b vpHs (¥ v F90°)
4. FU7 FEMFHED & &, dE/dLIZEEYL.
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Y5,

H1kk, BRRMERR T IRAE (AH) L. BFME)
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L#iZ, DstLASYHMATS, LL, BAUEMNH

w;( a0

H=-ASY taT}

ol a2

T 4 8 B8 10 12 14 1B I8 20 &
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.

we simulated the ionospheric currents and estimated the geomagnetic variation on the
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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 une:'cpectedly 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.
1.
Akebono (EXOS-D) iis@ha /= 2 v+ — R FRIRES (
LEP) izi2. geocorona o EUV HSEETH s LEbNE/ 4
TS, RURUBREWT WS (1) 20/ 4 Xvnit, WFH9 2 H
BUS LT ASROUMBHED 1 Kin S 2 bk &\ e, B-t diagrams (3.
BN DREFERGTLE 5, E1 (a) BRLALOR, 414 vDx
FF—v < (level #0) &5+ v to> (LEP-S2 CHI0)
EHELREEDN Y v MY BSIZAL. MEY) TH 5. MRS,
geocorona o intensily @—FWLAHETEIVVA & Eic, JERICHG
N—=R MY/ 4 MM E B, ATHBOR EVEAME, =2 ¥ —
VRAREILE B 3OS LD, RISR LA X S RIREIE /4 X
Hilshse 27:, Rb S ShILL ST, R/ 4 XoREOXS &2
FERTH B0 ZOLIEIHBREN/ 4 X%, ad-hoc TR, »o
automatic IKIXORR ¢ FEONFR LD THREY 20

2.5k

FREFBIHTNF — 5 £ & D Hod iz, <0 10 EArCHsTE
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A LUTFOES M Ess 2MT s &icLi,
- RAEZEMIZEH ~ State Space Model (S.S.M.) [3,4]
* AT T 40y — R geocorona ic & 3 BIFOME]2,3]

B #9227 02T, state OPRIHEAMEH VTV T4
P —DFEREE bBNT, SEHHICRKMNAIIT B0
- {9304 — ABIC o33 —

state OZEMTHYY L& marginal likelihood ( ABIC). 2%Y

Vn = 11, vz, ..,y oo Bttt BHLE 5o BEERRAILT
RBBRETEZ OBV (Hiza— b Y HCEEOFE).

3.5

&1 (c) 13, itE & iz geocorona ORIFESTESY. 1 (b) 138
BPEIRDERV ARSI TH Do IERICMMA S.S.M. 2RV bbb
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[1) Mukai et al., (1990). J. Geomag. Geoelectr., 42, 479-496.

[2] Akaike, H. (1980). Bayesian statistics, 143-165, University
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DATA BASE SYSTEM FOR MAGNETIC FIELD OBSERVED
BY ARKEBONO 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 coordinate 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 between the Akebono satellite and GADCSO

N.Yoshl8e, S.Eokubun, T.Yamamoto, T.Hukai, H. Hayakava, H.Fukanishi

Univ.Tokyo 15AS Tohoku.Udiv

A comparison is made belween inages obtained by ground based all sky
auroral TV and data obltained by the Akebono satellite,Usvally,it is
difficult to separate the tesporal variation and the spatial one Irom
salellite data only, however, this separation is possible by using au-
roral dynamic images.The Akebono satellite observes particles,nagnetic
Fields,electric fields etc : comparison between these dala and ground
auroral images gives us better insight on auroral physics,

Some results that shov correspondence between auroral arc and particl
€ precipitation vill be discussed.

GADC9O0 (Global Aurora Dynanics Campaign) . 199 0#1ANS
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ZL 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 ( EX0S-D
) satellite, extensive research works of plasma wave gencration 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 ) recelver, very clear trends of upper hybrid emissions are
contlnuqusly detected Inside of the plasmasphere with the intensity from
1.5x%x10"' v/m to the saturation level of the receiver( Oya et al., 1990a ). In
the magnetic equator region, the special enhancements of the lIntensities 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 1in the region of the magnectic
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 initially
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 region
apparently centered around the geomagnetic equator in an average form. Though
further investigations are necessary to determine its origin, this
characteristic possibly reflects an intrinsic nature of local tlme dependence
of EPWAT events.

24
Yo
b
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3
8 Flgure 1 The occurence regions
o2 of EPWAT events are plotted
E in the magnetic local time and
é geomagnetic latitude diagram.
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T'he Propagation Characteristics of ELF Emissions in The
Magnetic Equatorial Region Observed by AKEBONO Satellite

Yoshiya KASAHARA

Akira SAWADA

Iwane KIMURA

(Dept. of Electr. Eng. II, Kyoto Univ.) and AKEBONO VLF team

We have already reported th

frequently observec by AKEBO
closely

at electromagnetic ELF emissions in the magnetic equatorial region are
NO(EXOS-D) satellite. These waves are jon cyclotron waves(ICW) and

will (lkCOlll'QCLCd with the presence of heavy ions such as Het and O+. DBy using ray tracing program, we

cuss the difference hetween the cases th

two band emissions(I+ and Het
method, we ¢

plasma.
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at only one band emissions(H* mode) were observed and that
: mode) were simultancously observed. Morcover, by hot plasma ray tracing
an estimate the wave amplification along the paths with temperature anisotropy of the hot
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Fig.1 Trajectorics of AKEBONO while (a) only H¥
mode cmissions and (b) both H* and He* mode cmis-

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.HUHNS
'Kyoto Univ. 2Toyama Prefectual Univ.3I{anazawa 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 altitnde of about 2300km. In June,1990 the 3rd campaign
was made, and Akebono obscrved HIPAS signal on Jun.19, 1990(Fig.1) at an altitude of about 9500km. The
electric field intensity observed by Akebono was about 38;V/m (in comparison with 154V in the former
case), whereas the magnetic field 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 270mscc.

BEE, 11 A b 12 A»YTiHtbhidliEo
VLF/HIPAS(HIgh Power Active Stimulation) JtEIszE
T, HIPAS#E{BiIC b ¢ VLFBE»'d I IF0MHET
1A2D3FFE A LT CoNERELAM, &
Fo 6 AIC IEBOKRIER, Thbhi, SEY HHIE
DR D 6 A 19 B2 21T HIPAS Z{BIcEHE+ 3 VLF
18% (2.5kHz) *ZE{B & 17z (Fig.l).
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Fig.l1 A f — t diagram of HIPAS VLF modulation
(2.5kHz) signal observed by Akcbono 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
Observation result and studies on source reglons
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 frequencies 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.1i)The
observed emissions become more intense when the satellite approaches to a mid-
latitude reglon. 1ii)The emission frequency is not directly controlled by 1local
cyclotron and plasma frequencies at observing points. Relating to the origin of the
emissions 1t 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 cach different path of the emitted LF waves, the observed emissions

;Z‘éﬁﬁé corresponding frequency. The possesses have been confirmed by the ray-tracing
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CHARACTERISTICS OF FIELD-ALIGNED CURRENTS
AT THE POLEWARD BOUNDARY OF THE NIGNTSIDE AURORAL OVAL:
( 2 ) CURRENT CARRIERS

Y. Takahashl. H.Fukunlshl, T.Mukal
i: Upper Atomosphere and Space Research Laboratory. Tohoku University
2: Instltute of Space and Astronautical Science

The lov energy partlcle detector on board the Akebono sattellte has often
observed electron bursts at the polevard boundary of the night side auroral
oval. These bursts are characterlzed by a broadband energy spectrun extending
from several tens of eY to about 1 keV and fleld-allgned pitch angle dlistrlbu
~tion. The upward flux is dominant for electron bursts observed In the midnlght
region, whlle the downvward flux fs domlnant for those in the evenlng or moning

side. To exanin the contributlon of these electron bursts to fleld-alligned
currents, wve conpared the turrent denslties calculated from the magnetic field
data with those calculated from the lovy energy partlcie data. It Is revealed

that burst-like electron fluxes are faportant as the carrier of fleld-allgned
currents at the polevard boundary of the nightside auroral oval.
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CHARACTERISTICS OF FIELD-ALIGNED CURRENTS AT THE POLEWARD BOUNDARY
OF THE NIGUTSIDE AURORAL OVAL : (1) CURRENT STRUCTURES

T.Nagatsuma', N.Fukunishi!, T.Mukai?
'Upper Atmnosphere and Space Research Laboratory, Tohoku University
2lnstilute of Space and Aslronautical Sclence

Using magnetic-field and lowv energy particle data obtained for the Akebono
satellite. we have studied the spatial structures of field-aiigned-currents
in the nightside high~-latitude boundary region. 1t is found that jfon
precipitation events with spatiai dispersion are often observed at the
poleward boundary, while burst-like electron precipitation events related
with intensc upvard currents are observed equatorvard of the lon dispersion
region. DBased on these relatlonsips, we discuss the generatlon nechanisao of

field-aligned currents at the polevard boundary of the nightside aurorai oval.
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Behavior of Electron Temperature around the Cusp Region

AIZAWA [Tiroyuki'® ,ABE Takumi?®,0YAHA Koh-ichiro®
1)TOKAL UNIV, ,2)DENKI-TSUSHIN UNIV. ,3) ISAS

Behavior of elecloron temperature around the cusp region is investigated by using data which were
obtained by satellile 'AKEBONO'. Our preliminary conclusions which have heen derived so far from data
analysis are,

1) llump of the electroh tcmperature can be scen around the cusp, and a peak of electron tem-
peraturc in it is more remarkable above the height of ~100Ckm than below this altitude,

2) llump Lecomes 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

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 ENRERGY

ELECTRONS IN A PULSATING AURORA
—_——— S—-520~-12 ROCKET OBSERVATION —_———

Y. SAITO(%) S. MACHIDA(%%) T. MUKAI(%%)

(x) Faculty of Science,Kyoto University

(xx) Institute of Space and Astronautical Science

A sounding rocket $-520-12 wvas launched from Andoya . Norway on February 24 ,
1990. Electron fluxes over the energy range 23ev~ l6kev were measured for abgyt
6 minutes in a pulsating aurora. Electron flux modulations were found in the
energy range 1.bkev~Ilékev , mainly above Skev. We also found low energy (230y -
200ev) electron precipitations near apex , when the rocket passed between tyq
pulsating patches. We propose a mechanism associated with generation of upuyrgq

Alfven waves and the resultant acceleration of the low 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 $-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 kilz 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
the auroral pulsations.
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