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A11-01 Characteristics of the Magnetic Field Perturbation
at Sudden Impulse in the Dayside Magnetosphere

*Hideaki Kawano and Susumu Kokubun
Department of Earth and Planetary Physics, University of Tokyo
Kazue Takahashi

The Johns Hopkins University Applied Physics Laboratory

In the vicinity of the dayside magnetopause, the magnetic field often perturbs transiently
with a time scale of a few minutes. Russell and Elphic [1988] was the first to study them. They
named the events “flux transfer events” and associated them with transient dayside reconnection.
However it is suggested recently that many of the transient events near the dayside magnetopause
are caused by transient variations in the solar wind pressure [e.g., Sibeck 1990]. Therefore it is
important to distinguish the generation mechanisms.

In this paper we utilize AMPTE/CCE data and study the magnetic field variations in the
dayside magnetosphere during Sudden Impulses (SIs). Sls have a time scale of several minutes,
and they are (by definition) caused by sudden changes in the solar wind pressure. We can
therefore expect to find particular characteristics associated (not with reconnection but) with
solar wind pressure variations in the study of Sls.

As a result of the initial survey, we have found the following two features. First, the magnetic
field vector rotates systematically in the plane perpendicular to the ambient field (roughly identical
to D-H plane in the VDH coordinate system). The rotation is left-handed (right-handed) in the
prenoon (afternoon) sector. This rotation is consistent with the tailward-propagating surface
waves. Second, the magnetic field vector also rotates systematically in the plane which includes
the ambient field and the magnetopause normal vector (roughly identical to V-H plane in the
VDH coordinate system). The observed sense of rotation is “from H to V (from V to H)” in
the northern (southern) hemisphere. This sense of rotation is opposite to that expected from the
tailward propagation of the surface wave. For better understanding of the above features, the

behavior of the magnetic field vector is discussed in detail.
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Driven Magnetic Reconnection in a Plasma Sheet
with Non-uniform Resistivity Profile
M. Hoshino (Institue of Physical and Chemical Research, RIKEN)

Magnetic reconnection processes are thou gh to be crucial to understanding fundamental
plasma phenomena in both astrophysical phenomena (e.g., the earth's magnetotail, solar
flares, accretion disks) and laboratory plasmas (e.g., reversed-field theta pinch). One of
key roles of magnetic reconnection is to limit the electric current near the neutral sheet by
the magnetic diffusion process. However, the magnetic diffusion process around the neutral
sheet has not yet been self-consistently understood in MHD magnetic reconnection process.

Since the classical resistivity (i. e., Coulomb collision) in many application is very
.small, an anomalous resistivity excited by the lower-hybrid-drift (LHD) kinetic instability,
is ass.umed for MHD magnetic reconnection process. The LHD instability, which is driven
by diamagnetic currents associated with the pressure gradient, is thought to be the most
reasonable candidate of the anomalous instability in collisionless plasmas. The LHD wave,
however, cannot propagate into the neutral sheet and the anomalous resistivity caused by
LHD turbulence is expected to be found only away from the neutral sheet because LHD
wave is strongly absorbed by electrons in high B region of the neutral sheet. Therefore,
due to the localization of LHD turbulence far from the neutral sheet, it remains a significant
unresolved problem in combining the resistive MHD reconnection with the concept of
anomalous resistivity. One of other possible instabilities to be expected near the neutral
sheet might be the ion acoustic type instability, though the ion acoustic mode is suppressed
for most of the magnetosphere with the high ion to electron temperature ratio.

We study the unresolved MHD reconnection problem with a new variation, that is, we
construct a reasonably consistent mode of the resistive MHD magnetic reconnection by
incorporating the evolution of microscopic anomalous resistivity based on the LHD
turbulence into the MHD evolution under the assumption that the saturation of the
microscopic instability is strongly affected by the macroscopic evolution. We find that the
8f0.th rate of the new driven magnetic reconnection mode is independent of the local
resistivity at the neutral sheet, both when a plasma sheet has a non-uniform resistivity
profile based on LHD turbulence and when a small-amplitude MHD plasma flow is driven
at a finite distance from the neutral sheet. We study this by using both a nonlinear
numerical MHD simulation and a linear theory. The mode may be relevant to the prevalent
theoretical concept of MHD reconnection and the localized anomalous resistivity profile’
based on lower-hybrid-drift instability.
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EVOLUTION OF ION TEARING INSTABILITY:
2D EM HYBRID CODE SIMULATION

Yoshiharu OMURA Hiroshi MATSUMOTO
Radio Atomospheric Science Center, Kyoto University.

Takeshi MURATA Hirotsugu KOJIMA

We study the evolution of the ion tearing instability using two-dimensional electromagnetic hybrid code.
First, we revise our hybrid code in order to establish good energy conservation. Second, using this revised
hybrid code, we perform computer experiments on this instablitiy. In most of the simulation studies, the
effects of By component have been neglected. However, we study the effect of By component on the ion
tearing instability. On the assumption of 1D Harris equilibrium at the initial stage, we present the evolution
of the ion tearing instabilty in our simulation system.
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1D Harris equilibrium
(a) Magnetic field lines
(b) Neutral sheet current: Jy

1 (c) Magnetic field: Bz
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A Mechanism of Substorm Expansion in the Near Earth Tail
Tsutomu TAMAO ( Dept. Earth & Planetary Phys., Univ. of Tokyo )

) A mechanism of substorm expansion process in the near earth tail and ring-current region
is p_resented on the basis of a hydromagnetic picture in 3D configuration. At the expansion, a
rapid energy release stored in the near earth tail as a localized non-uniform pressure
enhancement during the growth phase is taking place through the field-aligned plasma bulk
flow due to the parallel acceralation of particles on distorted field lines with a strong curvature
to exceed the compressional stabilization. The resulting loss of current carrier particles
means a decreasing in the original current intensity ( alternative concept of the current
disruption ), and yields a localized rarefaction region with the diamagnetic current to increase
the magnetic intensity. Such a recovery of the magnetic field in the slow rarefaction region
induces the inductive elctric field whose direction is reverse to the diamagnetic current, and
thus we can expect the negative energy dissipation in this dynamo region. The raerfaction
s:tate is also transmitted outward by the fast rarefaction wave with the same directing electric
field and current. East-west dependence of the current in the slow region tends to yield space
charge accumulation that excites the secondary shear Alfven wave with the static
perpendicular electric field and field-aligned currents.

(2) Etoctric Curents and Forcos Figure: Schematic equatorial views of the
localized slow (open central domain) and fast
(surrounding dotted domain) rarefied regions
for the substorm expansion in the tail.
(a) Perpendicular currents, and associated
Ampere forces. The compressional magneic
field, 8By is positive and negative in the slow

and fast regions, respectively. Circles with a
dot and a cross stand for field-alingned currents
earth- and tailward, respectively. These circles
also mean the current closure through the dawn
to dusk current of the fast rarefaction at the tail
magnetopause. (b) Perpendicular electric fields
and plasma bulk flows. The field-aligned
plasma flow with the velocity dujj yields a loss
of current carrier particles, and the asociated
pressure decrease in the central slow region
generates the outward popagating fast
rarefaction wave with the inward convection
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Large Scale Variation of the Plasmasphere in the Period
of Large Magnetic Storm Detected by PWS-Data
Onboard the EXO0S-D ( Akebono ) Satellite

H. Oya, M. Iizima and A. Morioka ( Tohoku Univ. )

The variation of the distribution of the electron density deduced from
the upper hybrid wave frequencies of PWS-data ( onboard the EX0S-D
satellite ) shows large scale variation of the plasmasphere through the
entire regions violating the state of the diffusive equilibrium, in the
times of the large magnetic storm. The behaviors of the plasmasphere are
characterized by:

i) In main phase of the large magnetic storm, the plasmapause is
completely destructed.

11) Associated with the disappearance of the ring current, extremely
enhanced plasma density regions are produced in the region
corresponding to the large distortion of the magnetic field due

to the ring current.
1ii) Large shaking of the outer plasmasphere takes place after removal of

the ring current.

FF

EXOS—-D (531¥0) HIBERINAPWSREDERERLHVWARBRIREOLHESCOHFLVWEHEDL W
WLTVWI ., BIRALTY » FRABEM ( upper hybrid frequency ) D SRDSHAIBFEEI S &7 5 X4 H <Rl
TEELOMANLESINTVS, HEEABNIRIE, 75 XM ATEBHNMET 5 - EMNHESdISH - 7,

M| LABAR
ZHRTR 1980 FECSII=>0EAMAR. $abb. A1, 14H.1020~24H . RUF1IAIT. BB bz > L BR

D, 1991FEISHOBRPEHRCHEINET» %o
=33 .
i) BEABSRORECE LV, HIHAMEEATR, YSX~HO (Pl A/MBEI 3, COR, Y5 X~EN
OBEEM/2~1/SIc bR O KRKMIETFTMNI—F, 75X H-—IHBL(FELALRD AFCHBRAICSIHT 3,
i) EABMEMoENc. BRBRSMNE LT BATICHY T IMAKRT., 75 XvEEXQLRERT (HR2MA) .
iil) aoic, BAMOBEISEAN L E, HLWRYHRET I, COXBHORMIABEO2~5{EICRU. bizvPH
125 perturbation TRUL., 73X BB BRrhbB bDTH 5,
B
ChoD753 X-HOMBRERLCASHTVWEDI - 0T, BIAHL SO XA F—HANBIBEEALTH
btg-cuao'c'lm (. BRBHROBETREBI NI IBLAAREYS T 5 XvBREL, =2 V¥ -—REET-TWVWS
CEMBEHSHITI - o

EXOS-D PWS DATE : 89.11.80
- 10*
[
=
B 1007
Z
& '
A :
< .~ '
s 10° '
a : &
3 : KBS 0 B 51
i | Magnetic B MAKRRERIAT
10 i Moesnetic '{“““‘r  ETIBITELAN
uT 19:53:30 20:41:30 21:29:30
MIT 17 5.0 58
MLAT 649 19.1 175
ILAT 684 48.7 -49.5

ALT 44985 9546.6 9347.5



Al11-P08
THREE-DIMENSIONAL MHD SIMULATION OF THE SOLAR WIND-

MAGNETOSPHERE INTERACTION AND MAPPING ANALYSIS

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. With the
code, we solved the MHD and Maxwell’s equations as an initial value problem by using a modified
leap-frog scheme in order to study earth’s magnetospheric phenomena in the boundary layers, plasma
sheet and polar cap depending on the z-component of interplanetary magnetic field (IMF).

In the simulation, quasi-steady state configurations of the earth’s magnetosphere have been
obtained for southward IMF (Bz = -5nT), no uniform IMF and northward IMF (Bz = 5nT), where
the parameters of the uniform solar wind were given by the number density of 5/cc, velocity of
300km/s and temperature of 2 x 10°°K. Characteristic features of the earth’s magnetosphere such
as the bow shock, magnetopause, cusp and plasma sheet are clearly reproduced and also a sunward
ma%’femspheric convection around the earth are created in the magnetotail near the equator. The
po.sxtxon of the dayside magnetopanse is determined by the solar wind dynamic pressure while the
thickness of the boundary depends on the IMF Bz-component. The boundary thickness is greater
for northward IMF than that for southward IMF although the magnetopause becomes irregular for
southward IMF because of magnetic reconnection, as is understood on the vortex pattern of plasma
ﬂo'ﬁ.r near the flank magnetopause. Moreover, we have tried a mapping analysis of the local time and

radial distance between the polar ionosphere and the equator along magnetic field lines, which clearly
demonstrates the field distortion due to field aligned currents or magnetospheric convections, and
also the Mmagnetopause structure or the boundary of open-closed field lines.
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A]_l-POQ Laboratory Evidence of a Possible Existence of Steady-state

X-component Electric Field in the Nightside Magnetosphere

S. Minami' and I. M. Podgorny?
' Department of Electrical Engineering, Osaka City University

2Space Research Institute, Moscow

Abstract

Our laboratory measurements indicates a possible existence of quasi-
steadystate x-component of the electric field, Ex, thata exists in the
nightside of the magnetosphere. In our Kknowledge thishas not yet been
reported in any space observation. The measured value of the anti-
earthward component of electric field in the current sheet is , ~ 1 V/cm,
which is consistent with the calculated value. Fig. 1 shows the laboratory
value of the Ex field inthe tail. The calculated value by J x B: for the
realmagnetospheric tail is about 1 mV/m, where J and B: are the y-component
sheet current and the 2z-component of the magnetic field respectively. The
estimated value of the potential difference generated along the midnight
tail, where the current sheet exists, is of the order of 50 kV for the
distance of 5x10*® km. This generation of Ex in the magnetotail plays
important role for the energy source of the auroral arc formation. Our

understanding suggests that the auroral arc structure must also be directly
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Fig. 1 Measured x component electric dield in the tail.
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The By effect on plasma convecion in the polar region
A.Matsuoka, K.Tsuruda, A.Nishida, T.Mukai, H.Hayakawa(ISAS)

The feature of the plasma convection in the polar region has been interpreted
as to strongly depend on the direction of IMF. There remain, however, several
questions which the prevailing interpretation cannot explain. For example, the
By component of IMF does not seem to make dawn-dusk symmetrical effect on the
flow in the vicinity of the cusp or cleft region. Further, besides the cases
when Bz is strong, the feature of convection do not seem to depend on the sign

of Bz.
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He** as a Tracer of Solar Wind Penetration into
Magnetosphere and its relation to IMF
S.Watanabe,E.Sagawa,[.Iwanoto(Conm.Res.Lab.),B.A.Whalen and A.W.Yau(NRCC
Herzberg Institute of Astrophysics )

Low energy He** can be used as a tracer of the solar wind penetration into the
magnetosphere near the cusp region using the Supraithermal Ion Mass Spectrometer
(SMS)onboard the EX0S-D(AKEBOND) satellite, since He** is the major component of
the solar wind plasma although a minor component of the magnetospheric plasma .
At high latitude region traversed by the AKEBONO satellite, the flux of supra-
thermal M/Q=2 ions is not large in usual condition. However, large flux of M/Q=2
ions with the density ratio to li* of ~ 10-! were sometimes observed near the
cusp region. Comparison with IMP-8 data suggests that the IMF controls the He**
penetration into the magnetosphere from the solar wind . The large flux of the
cold He** near polar cusp region seems to be associated with the negative By

and Bz of IMF . Locations of He** are controlled by IMF:By and Kp index.
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Origin of Circumpolar Ion Precipitation (CPIP)
A. Nishida, T. Mukai, 4. Hayakawa (ISAS)

Ions with energies of several hundred eV to a few keV precipitate along the
border of the polar cap. According to observations by AKEBONO, these ions drift
sunward and their outer part is on open field lines. Hence they do not
correspond to cleft/LLBL or closed field line region of the PBS. The latitudinal
width of the CPIP is only several times the proton Larmor radius in the weak
magnetic field of the tail, and an acceleration mechanism seems to operate in
the region encompassing the boundary surface of the plasma sheet.
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T.Mukai, and H.Hayakawa (ISAS)

K.Tsuruda,

Kev range ion precipitations observed near the open/close boundary

of the magnetosphere frequently show energy dispersion from the morning

to noon sector.

This dispersion can be interpreted by the velocity

To test this idea we have

originate in the plasma sheat.

cusp ions’
calculated the trajectories of ions injected from the plasma sheat and

precipitations often observed in the region where convection is sunward
their energy change along the trajectories.

suggest that they originate from the plasma sheat. With these obser-
vations we came to an idea that some of the ions usually interpreted as

filter effect on the ions coming from the dayside cusp. These ion
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Relation between Lhe Polar Rain Inlensity and the Convection Velocily

l. Shirai, K. Maezawva, T. Mukai, N. Kaya, K. Tsuruda, and ll. llayakawa

(Nagaya U) (1SAS)

Polar rain is the smoothly varying, weak,
polar cap.

the magnetotail via reconnected field lines.
between the polar rain flux and

simul laneously by the Akebono satelli te.
correlation coefficient
correlation,

convecting field lines.
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the polar cap electric field which were
The correlation is found to be high,

r > 0.7 for 65% of our data.:
we adopt a model in which some of the strahl electrons are scattered
mﬂ&ﬂe}osheath and cannot make its way to the magnetosphere.
flux in a region of weak convection should be weaker than in a region of strong
because the electrons have been scatlered in the magnetosheath for a longer time for
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and low-energy electron flux observed in the

Its origin is thought to be the solar wind strahl electrons which have access to

the correlation
observed
with the
for this

in the
polar rain
convection,
slowly

We present the examples of

In order to account

In our model, the
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Statistical study on the conjugacy of geomagnetic field variations
Hashimoto, K., N. Sato?, M. Kusunose®

*Kohti University, NIPR

A11-09

Simultaneous obsavation of geomagnetic variations has been continuously carried out
at the Syowa-lIceland conjugate pair stations. In order to clarify the difference of
the ionospheric current system between summer and winter hemisphere, we examined the
relationships of geomagnetic variations at these stations statistically.
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Characteristics of the 3-D plasma analyzers (LEP-EA) onboard GEOTAIL

Yoshifumi Saito (*/**) Toshifumi Mukai (**) Shinobu Machida (**)
Masafumi Hirahara (*/**)
(*) Faculty of Science, Kyoto University
(**) Institute of Space and Astronautical Science

The LEP-EA(Low Energy Particle instrument - Energy Analyzer) will be carried onboard GEO-
TAIL which will be launched in July, 1992. The instrument can measure the 3-dimensional distribu-
tion function of both electrons and ions separately and simultaneously. Velocity moments(number
density, bulk velocity, pressure tensor, and heat flux tensor) are calculated by DSP(digital signal
processor) on the satellite from the count rate data obtained by LEP-EA. Characteristics of the
LEP-EA and the estimation of the accuracy of the velocity moment calculation are presented.
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Magnetic Radiations from Harness Wires of GEOTAIL Spacecraft

°H.Sato!, M.Tsutsui', H.Kojima!, I.Nagano?, T.Okada?, H.Matsumoto!, T.Mukai*, M.Kawaguchi®
1. Radio Atmospheric Science Center, Kyoto University
2. Department of Electrical Engineering, Kanazawa University
3. Department of Electronics & Infomatics, Toyama Prefectural University
4. Institute Space and Aeronautical Science

5. Space Development Division, NEC Corporation

Radiation properties of magnetic noise from harness wires of GEOTAIL spacecraft have been studied using
a minimum set of subsystems. The result showed that the noise intensity was largely changed by the existence
of conductive plate near the wires. This change can be explained by eddy currents induced in the conductive
plate. Numerical calculations of magnetic flux density caused by the source and the eddy currents provide the
consistent results with those in the experiment. The result obtained in this study provides us an important

information for a method of reducing the intensity of radiated noise from harness wires of spacecraft.
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On Magnetospheric Current Distributions
Deduced from MAGSAT Data
Akira Suzuki' and Naoshi Fukushima®
'College of Liberal Arts. Saga University
2University of Tokyo

We concluded previounsly that the space currents of a few million amperes flow below the Magsat level
antisunwards on disturbed days. On such occasions the time change of current intensity strongly resembles
the time change of AE indices. On quiet days the current intensity becomes nearly one order of magnitude
smaller. Afterwards we found an unusual day, i.e. May 10, 1980, on which, though the surface magnetic
field was very calm, strong currents comparable to disturbed days flow sunwards contrarily to disturbed
days. So far we do not have similar example except this day, but we found many characteristic features of
Magsat fields through the study inquiring the special features on May 10.
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Development of the magnetic field control system

for fluxgate magnetometers

F. Tohyama and Y. Takano

(Tokai Univ.)

It is difficult to calibrate on the ground for sensitivity, electricaloffset and

rectangularity of tri-axial sensor.

We develop a coil control system of magnetic field by use of tri-axial Helmholz
coil and computer. Computed and controlled currents are drived to the tri-axial
coil system by many DC power supplies. It can simulate the changes of geomagnetic
field by a motion of vehisle without sensor rotating.

Frop the data of magnetometer, it will be able to determine sensitivity, offset

value and discrepancy of rectangularity.
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Multi-frequency Observation of Decametric Pulsar in our Galactic Center

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

The decametric pulsar with the period of 421.602 £ 0.01msec has been observed in a frequency range from
25 to 30 MHz since 1984. In the present investigation, further wide frequency range observations at 21.86 MHz
and 37.93 MHz have been carried out using 3 observation stations of the Tohoku University Decameter Ob-
servatory. The results show clear images of the same forms obtained in the previous observations up to 38 MHz.

1. ¥

1984 ZFEicFEE & hic (Oyaet al., 1988 ), #4 # — b j#HF Pulsar i3, 1983 £~ 1990 FF ¥ TOER MM IT X
n. @ Pulse #5 421.602 msec DEMEHH. BARZFT L < L, £D/e7 -5, 0.6 % &\WHIEFIT S/N
HOEWEETEH 2 h. £0 Pulse #511 Box-car method i X » THEICRH EhTW5, & OBIRIFBEUL 25-
30 MHz & T ST, ZHR TR, BIcHWEREEHE CH A ICBRIET V., Pulse BIE ORI ERS 7o

2. F&

HEAKDOFH A — S BEBRAF—va vicBWT., SRRIARKER 2040 MHz TFH £ — sBESBREHhT
W3o ¥ Z 7 Ald. 3 Stage-Super Heterodyne AR ic &k b, BR#{F 51 1 kHz i Down convert h, 7L 5 —
sCliBiERah. V754 AT A/D Tfah3, 7Y MEahiBifll7— 2 3. Boxcar-method %8
L. Pulse 22 HB T 50

3. MR

SEIOANINL. 20-40 MHz 0 5 > DFEEIC>WTTW., £ORN, 21.86 MHz , 37.93 MHz @ 2 DDBEIT
SWT. £h#h 30 B, 9 BESDOF— 9 ORI EIT o720 WTFNOBES . HROBRIC L > TRIHE O
Pulse iz S Bl L A BEE S,

Frequency 21.86 MHz Delay 13.5 ms/60H2 Frequency 37.93 MHz Delay 3.0 ms/60Hz
Galactic center tracking May. 1-7, 1991 Galactic center tracking Jul. 5-6, 1991
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LINEAR ANALYSIS OF WAVE MODE IN PLASMA WITH ARBITRARY
VELOCITY DISTRIBUTION AND ITS APPLICATION

°Tomohiro TAKEDA = Hiroshi MATSUMOTO  Yoshiharu OMURA  Minoru TSUTSUI Hirotsugu KOJIMA
Radio Atomospheric Science Center, Kyoto University.

We have developed the dispersion solver in the magnetized plasma these past several
years. It can be applied to the plasma with not only “Maxwellian” and “Loss-corn” velocity
distribution but also arbitrary given distribution. However, in the latter case, the dispersion
solver needs a lot of CPU time because of integrating the velocity distribution consisting
of discrete data. In this presentation, we show how we have improved the program and its
application to the analysis of the data from both satellite and simulation.

BIET 9 X< hoBBO S HEIRKERN Y SFASTEEL & 3. KED 7 AT S5 L FE
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Oblique Whistler and Electrostatic Instabilities in the Magnetosphere:
Linear Growth Rates and Particle Simulations

YongLiang Zhang, Hiroshi Matsumoto, and Yoshiharu Omura
Radio Atmospheric Science Center, Kyoto University, UJI 611

Competing processes of electrostatic mode and whistler mode instabilities induced
by an electron beam for different angles (between the wavenumber vector k and the
background static magnetic field Bo ) are studied by a linear growth rate analysis and
an electromagnetic particle simulation. We assumed an electron beam drifting along the
static magnetic field and chose all the parameters to be the same to that of a paper by
Omura and Matsumoto, [1987], except that the angle varies from 0 to near 90 degrees.

In the presence of the electron beam, there are three different unstable modes:

1. Slow extraordinary mode (ES) which merges to the Langmuir wave at angle=0.

2. Electrostatic whistler mode wave (ESW) propagating in the direction of the
electron beam (Landau resonance)

3. Electromagnetic whistler mode wave (EMW) propagating in the opposite di-
rection of the electron beam (cyclotron resonance)

The linear growth rate analysis with an assumption of Maxwell distributions for both
the electron beam and background electrons shows that growth rates for ES, ESW and
EMW generally decrease with increasing of the angle , but there is an exception for ES,
when the angle is between 60 and 70 degrees. For a case that the angle < 15 degrees,
electrostatic instability is the dominant one. With the angle=20 degrees, maximum
growth rates of both ES and EMW are almost the same with a value of v/, = 2.9E — 3.
When the angle is between 25 and 30 degrees, only EMW has a positive growth rate. With
increasing of the angle from 45 to near 90 degrees, ESW instability gradually becomes
dominant one.

Results of the one dimensional electromagnetic particle simulation agrees with the
linear analysis for ES. We need to run the simulation with much more time steps to
study ESW and EMW instabilities. However, the distribution function of the electron
beam is distorted by the electrostatic diffusions, and thus the growth rates of ESW and
EMW are modified. We will discuss the competing processes of these mstablhtles based
on the analysis of the simulation results.
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The Generation Mechanism of ELF Emissions in The
Magnetic Equatorial Region Observed by the Akebono Satellite

°Yoshiya KASAHARA

Iwane KIMURA

(Dept. of Electr. Eng. II, Kyoto Univ.)

Electromagnetic ELF emissions, often observed in tlie magnetic equatorial region by the Akebono(EXQS-
D) satellite, are identified as ion cyclotron waves(ICW) closely connected with the presence of Het and O+
ions. In order to discuss the generation mechanism of these emissions, we analyzed the dependency of the
observed wave frequency on the L-value, and found that most cases are consistent with the result of the ray
tracing calculated on the assumption that these waves are enhanced by ion cyclotron instability. However,
there are some exceptions and they are considered to be generated by some other gencration mechanism.
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VLF-ELF WAVE AND LOow ENERGY CHARGED PARTICLE OBSERVATIONS
IN THE AURORAL REGION BY AKEBONO(EXOS-D) SATELLITE

T. TAGUCHI!

1. KIMURA!

T. MUKAI?

1Kyoto Univ. 2Inst. of Space and Astronautical Science

The simultaneous observations by VLF(Very Low Frequncy) wave and LEP(Low Energy Particle)
instruments on board the Akebono(EXO0S-D) satellite indicate that VLF-ELF waves propagating in the
auroral region are correlated with the non-thermal charged particles precipitating along the magnetic field
line. A typical example is shown in the figure. The each panel shows f-t spectrograms of electric and
magnetic field and E-t spectrograms of electron and positive ions respectively which were observed from
11:26 to 11:38 UT on Oct.22,1989. In this figure, the low-frequency electric and magnetic noises are evident
from 11:29 to 11:33 UT in the local morning at the altitude of about 5000km and corresponding enhanced
electron flux(~1keV) and ion flux(~several keV) are also seen.
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® (EX0S-D) i< 3Bk x R EAIERE AR E LTy 3 ¢
205 bo VLF ZBEY ¢ LEP SAREY I X 3 [k
B> o, BmEEEkP 2 ERT 5 VLF-ELF #®) &3
BB icino TR AU ¥ —HFIHEEICRgE L
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22 B UT11:26~11:38 KoL T L+ Dy ¥ 7
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B DIEOTLA—LFBELTAOVTLET
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. BEXR
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Duration of Jovian magnetospheric disturbance observed by decametric radio waves
K.Furukawa,A.Morioka and H.Oya ( Geophysical Institute, Tohoku Univ. )

In the decametric radiations, there are components which are directly connected to the solar wind activities.
The origin of this component is related to the possible injection of the solar wind energy into the Jovian iono-
sphere. Duration of the enhancement of the decametric wave emission associated with the enhanced solar wind
condition durate only one earth day. The evidence suggest that the magnetic disturbance is much like the direct
injection of the solar wind energy rather than the earth type magnetic storm that results in the ring current
effects with fairly long duration after the SC phenomena.
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The Blectromagnetic Mode of Jovian Decametric Radiation

Hiroaki Misawa

Solar-Terrestrial Environment Laboratory, Nagoya Univ.

3-D ray tracing of lo-related Jovian decametric radiation(JDR) have been performed to investi-
gate the generation processes based on several plasma distribution models and magnetic field

models.

are deeply concerned to the occurence rates,

A weighting function supposed by energy induction processes from lo to JDR generation
regions is used to derive estimated JDR occurence rates.

Although magnetic field configurations

the results show that R-X mode waves correspond

with observed characteristics better than L-0 mode waves which correspond only at low frequen-

cies on the GSFC-04 type magnetic field.
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Al12-P16 nNumerical Calculation of Mode Conversion Process from UHR Mode
Waves to Electromagnetic Waves Using Multi-layer Model for
Analyzing the Results of Mode Conversions of the
Akebono ( EX0S-D ) Satellite Observation Data

°M. Iizima and H. Oya ( Tohoku Univ. )

After the studies on the connection of electrostatic plasma waves and
electromagnetic waves through the channel of UHR mode waves, mode conversion
processes from electrostatic plasma waves to electromagnetic waves have been proposed
one of the significant mechanism to produce electromagnetic waves in the space plasma
(Oya, 1971). Direct observational evidences of the mode conversion processes have
been obtained by EX0S-D ( Akebono ) satellite in the equatorial plasmasphere,
plasmapause regions as well as the topside polar ionosphere where highly irregular
distributions of plasma density exist. First attempt of quantitative studies
on the possible mode conversion processes based on the EX0S-D observations was
carried out (Iizima and Oya, SGEPSS fall meeting, 1990) by employing simple sharp
boundary model. For further quantitative studies based on EXOS-D observations,
however, more realistic models have been required. For this purpose, Multi-layer
model of plasma distribution with finite slabs ( see Fig.l ) has been developed to
1nvest1§ate significant parameters in the actual mode conversion processes in the
space plasma.

The statistics of the occurrence-frequency of the mode conversion processes
detected by PWS onboard the EXOS-D satellite show that the rate increases with
increasing the “/0 value ( see Fig. 2 ). The present numerical results have
indicated that while the ratio /N is small, the energy conversion rates to L-0
mode electromagnetic waves remain small under the usual situation of plasma
distribution, while the conversion rate becomes large in the case of large %/
‘iralue ( see Fig.3 where the case of large @/ value, w/N =5.0 - 5.3, 1is
aggicgted' ). From the clear coincidence of the results of the numerical studies
rateoiservation results that one of the important factors controlling the conversion
Dake sr “%/Q value, we can understand that for high /R , the wavelength

e sharp change within a given length, that becomes the origin of the high rate of
the conversion. 5o
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Two components helical gyrotron instability and the applicability to AKR generation mechanisms

Amano.T and T.Watanabe ( Geophysical Institute of Tohoku University )

Abstract

Helical gyrotron instability where the gyrating beam interacts with tenuous plasma is stadied by linear
analysis and computer simulations. We found that not only relativistic dispersion shift, but also beam effects
modify wave dispersion relation significantly . It is found that there is mode coupling between o-mode and x-
mode .Thus the o-mode waves make growth even the level is lower than the x-mode by one order of magnitude.
Applicability to auroral wave emissions are discussed briefly .

Introduction
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Simulation of whistler observed by the PFX

instrument on board AKEBONO satellite

°Masato TAKATA! Isamu NAGANO! Iwane KIMURA? AKEBONO VLF team
Dept. of Electr. Eng., Kanazawa Univ. 2Dept. of Electr. EnglIl., Kyouto Univ.
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We have ohsereved many types of VLF waves, such as whistlers, Omega signals, and VLF hiss emissions, by AKEBONQ
satellite. The PFX instrument has been working as a powerfull tool to estimate the k-direction for Omega signals whose
frequencies are almost constant. However, there are some ambiguities in phase and amplitude for the waves whaose
fr.equency change rapidly,such as whistlers. We will discuss the simulation results of the PFX ontputs for whistlers of
different. types dispersion. To know the characteristics of the PFX instrument, we have simulated the wave form of the
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P. Stubbe?
2Max-Planck Inst.,Germany S3EISCAT Assoc.,Norway “DSIR phys.Sci.,NZ

M. Rietveld 3 R. Barr ¢

COLLABORATIVE EXPERIMENTS BY AKEBONO SATELLITE VLF INSTRUMENT
AND TrOMS® IONOSPHERIC HEATING FACILITY

K. ISHIDA! 1. KIMURA! P. STUBBE?

M. RIETVELD 3 R. BARR *

Kyoto Univ. 2Max-Planck Inst.,Germany 3EISCAT Assoc.,Norway 4DSIR phys.Sci.,NZ

Two collaborative campaigns using Tromsg ionospehric heating facility and Akebono were carried out
since November, 1990. VLF modulation signals(2.5kHz) were detected on Nov.18, 1990 at an altitude of
about 1200km and detected on Feb.14 1991 at 800km. We've already analyzed the data of experiments
using the similar facility, HIPASY , but especially in this campaigns we could obtain the simultanous
clectron density profile above Tromsg by EISCAT rader. So we could theoretically estimate the ray path,
the wave normal direction, and the delay time of the VLF signal from the heating region to Akebono using
3-D ray tracing, and this result was consistent with the data observed by Akebono.
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Analysis of k vector of auroral hiss observed by AKEBONO stellite

Naoki Hashimoto!, Isamu Nagano!, Iwane KIMURA,2 AKEBONO VLF team
1.Kanazawa Univ., 2.Kyoto Univ.

Funnel type auroral hiss emissions have been often observed by AKEBONO satellite. Auroral hiss is known to be
closely correlated with intense fluxes of precipitating auroral electrons. The PFX(Poynting flux analyzers) instrument
on board AKEBONO measures five components of electric and magnetic field in order to determine the direction of k
vector and Poynting vector. We will discuss k vector of auroral hiss obtained by several methods such as Mecans method,
cigen value method and WDF method.
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Relation between BRIFLE and High energy particle

°M.Kikuchi H.Oya A.Morioka K.Kobayashi and M.Iizima
Tohoku univ.

The bounded rising and falling LF emissions (BRIFLE) are phenomena which have
been first identified by PWS onboard the EX0S-D (Akebono) satellite. The origin
of BRIFLE 1s 1identified to be in the regions areund L=1.2 1.6 in each
hemisphere; the LF waves generated around the height of 1000 to 2000 km
propagate taking frequency dependent paths resulting the characteristic spectra
of BRIFLE. In the present studies the relation of the energetic particles with
an energy range from 0.2 to 7 MeV in the radiation belt, to the source mechanism
of BRIFLE have been studied. Corresponding to the source positions the radiation
belt particles observed by RDM onbord the EXe8-D satellite show sharp cut off

with highly anisotropic velocity distribution suggesting resonance 1interaction
with waves to be the source mechanism of BRIPFE.
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A12-10 Propagation mode of enhanced auroral kilometric radiation
observed at lower latitude

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

1. Theory of the direct generation of the electromagnetic waves by the cyclotron maser process for the
origin of the anroral kilometric radiation ( AKR ) is widely accepted after the proposal of Wu and Lee (
1979 ). Contrary to this carrent, different category of the theory for the origin of AKR, i.e., the conversion
processes of the electrostatic waves into electromagnetic waves has been considered. The first general theory
was proposed by Oya ( 1971 ), and then the proposal has finally been applied to AKR.

The results of observation using sounder experiment ( SPW ) data onboard the EXOS-D satellite have
indicated that the value of plasma parameter ( fp/fc ratio ) is very changeable in the source region of AKR;
for example, the electron density changes from 5 to 20 /cc within 6km almost corresponding to AKR wave-
length at the source. These inhomogeneity of plasma distribution is raising, therefore, significant problem
for the direct generation mechanism because no stable resonance conditions can be identified for sufficient
number of waves-length. The conversion theory requires short wave-length with order of several hundred
of meters; on the other hand, requires the density gradient to convert the generated electrostatic waves
to electromagnetic waves effectively. The observed inhomogeneity is therefore favorable to the conversion
mechanism. .

2. Figure 1 shows an example observed on Jan. 15, 1990, using the operation of combined mode that
shifts PWS sequentially between natural wave observation ( polarization and Poynting vector observation )
and sounder experiment ( fp-tracking mode; it sweeps the frequency range from 20 to 170 kHz within 1sec
).ecio that we can investigate in-situ density profiles as well as AKR dynamic spectrum and the Poynting
vector.

The data indicate that the in-situ electron density increases from 5 to 20 /cc within 1000 km around
15:32 UT at invariant latitude of 61 degree, where the enhanced AKR is observed. The analysis of the
Poynting flux measurement shows that this AKR has left-handed polarization and comes from behind of the
satellite, indicating that the propagating mode is L-O mode. The Poynting vector measurement also shows
the emission comes around the electron density "wall”, not the traditional AKR source region.

3. The present results show that this L-O mode AKR is generated in the mechanism of conversion
theory where changeful electron density is feasible condition.
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Figure 1 The dynamic spectrum observed by EXOS-D using polarization mode.
Upper and lower panels show the left-handed and right-handed helicity of polarization.
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Nonlinear Excitation of Electrostatic Waves by an Electromagnetic Wave
in a Nonuniform Plasma
°Satoshi Yagitani® Yoshiharu Omura** Hiroshi Matsumoto®* Isamu Nagano*
*Kanazawa University **Radio Atmospheric Science Center, Kyoto University

An electromagnetic wave incident into a nonuniform plasma couples to several characteristic modes determined by the
plasma dispersion. Computer experiments by using an electromagnetic particle code (KEMPO) have showed that a large-
amplitude incident wave excites longitudinal electrostatic oscillations or a Langmuir wave through nonlinear interactions
between the characteristic modes. The amplitudes of the excited waves resonantly grow with time near a point where
twice the wave frequency coincides with the local plasma frequency. The amplitude saturates because of the convection
of the oscillation energy due to the Langmuir wave and of nonlinear ponderomotive force. Using results of the computer
experiments. we will discuss the saturation and subsequent heating of plasma particles near the resonance point in the
nonuniforn plasma.
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Figure: Steady-state profile of an excited Langmuir wave near the resonance point.



A12-P19 Low Frequency Waves Observed at High Latitudes
by the DE-2 Spacecraft

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

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

We present an analysis of characteristics of low frequency waves (0.1-5Hz) observed at high latitudes,
namely, in the auroral oval, cusp, or polar cap regions using the DE-2 magnetic and electric field data and
the temperature and plasma density data from the Langmuir Probe. The low frequency waves (0.1-5Hz),
Pcl or Pc2 waves were detected in low or mid latitude magnetic field data of DE-2. We also compare the
properties of the low frequency waves at high latitudes with those at low and mid latitudes.

Because at high latitudes field-aligned currents flow into or away from the ionosphere, we need to
distinguish between fluctuations from waves and those from small-scale field-aligned currents. In order
to distinguish them we take the following procedure; 1) Comparison of the ratio between the magnetic
and electric field perturbation, with the local Alfven velocity caluculated from the in-situ plasma density
and magnetic field measurements and with the Pedersen conductivity inferred from the IRI-86 model.

2) Investigation of phase differences between the fluctuations in the magnetic and thoes in the electric
field. 3) Examination of the polarization of magnetic perturbations perpendicular to the local magnetic
field. Through this procedure we identify wave events.

We show an example of wave observed at high latitude (70 INV-LAT, 13MLT) in Figs.1-2.

Fig-1: Magnetic field data on July 25,1982 wave evevnt
Fig-2: A hodogram of the magnetic perturbation in the plane perpendicular to the local magnetic field

ACKNOWLEDGEMENT: We thank L. H. Brace for permitting us to use his Langmuir Probe data
and N.C.Maynard for permitting us to use his electric field data.
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A12-P20
Analytic Signal Techniques Applied to Akebono VLF Wave Observations

Paul A. Rosen,! Isamu Nagano,! and Iwane Kimura?

! Department of Electrical and Computer Engincering, Kanazawa University
2 Department of Electrical Engineering II, Kyoto University

The Akebono satellite’'s PFX system measures three magnetic and two electric components of the
clectromagnetic fickls in the anroral region in a narrow bandwidth (< 100 Hz) about a selectable center
frequency. The WBA system also measures one component but in a wide bandwidth (> 10 kHz). The
induced voltages on the antennas are collected as real voltage signals, digitized and sampled in real-time
for PFX, and in the laboratory for WBA data. Previous studics of the wave vector and Poynting flux of
Omega signals have interpreted the real voltage samples directly [1,2] or through FFT analysis [3], with
the disadvantage that the samples do not easily yield their instantaneous amplitude and phase.

We have adapted coherent signal processing techniques that reduce real time samples to their com-
plex, analytic signal representation [4] to examine the PFX and WBA observations. For narrow band
signals in noise such as Omega signals, thesc techniques have the distinct advantage that each complex
sample is a record of the instantaneous amplitude and phase. Furthermore, for an elliptically polarized
plane wave, the complex magnetic field vector and its complex conjugate determine the direction of the
wave veetor completely. A series of rigorously-derived decimation filters allow us to reduce the WBA
handwidth and sampling rate to that of PFX, allowing direct comparison of the amplitude and phase
of the signals of narrow band processes.

We give examples that show improvement in the estimation of physical quantities from the analytic
signals. In addition, we show the amplitude and phase behavior of Omega signals observed by Akebono
near perigee on two different orbits, corresponding to a wide range of altitudes observed in a short time
period.

(1] I. Kimura et al., J. Geomag. Geoelecir. 42, 459 (1990)

{2] E. Kennai, Master’s Thesis, Kanazawa Univ. (1990)

[3) M. Yamamoto ct al., Geophys. Res. Lett. 18, 325 (1991)

[4] E. Mizuno. PhD Dissertation, Univ. of Tokyo (1991) for first full description.

Refractive Index

Using Real Samples Using Analytic Signal
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Left panel shows the refractive index derived from ficld estimates using real samples on day 1989/3/22 [after
2]. Oscillations are due to uncompensated phase differences among sinusoidal PFX channels. Right panel uses
the analytic signal, where phase is carried through the caleulation.
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Magnetic Field Contour Map of Power Line Radiation
Over the Japan Islands Observed by the Satellite CHZORA

Ichiro TOMIZANA
Univ. of Electro-Communications, 1-5-1 Chofugaoka, Chofu-shi, Tokyo 182

The contour maps of the magnetic field strength at 50 and 60 Hz over the Japan Islands are newly obtained
by processing the data observed by the satellite OHZORA from 1984 to 1986. Enhancements of the field strength
are similar to the ground distribution of power lines at 50 or 60 Hz. Field strength at 50Hz over the eastsm
Japan(-125dB) is approximately 5dB less than that of the balloon observation. This attenuation rate is
consistent with the result of the full-wave calculation.
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Diurnal distribution of whistler-mode MF radio emission at mid-

and high latitudes obtained by 'Ume-2' observations

(-]

Kazuhiro Aikyo and Tadanori Ondoh (Communications Research Laboratory)

The preliminary analysis shows

nd above the northern part of North America around midnight. The data

covers the period from August 11 to December 11, 1978, aggregating about thirty thousand of observation
The distribution of the emission intensity in the northern hemisphere

he southern hemisphere, suggesting contamination due to ground-based

kably high level regions around invariant latitudes from 57° to 67° around midnight and at
he northern hemisphere.

Statistical analysis was made of the diurnal and latitudinal distribution of MF (500kHz) whistler-mode
in the afternoon, being consistent with Alouette-2 observations. On the other hand, there appears to

radio emissions observed by Ionosphere Sounding Satellite-b (ISS-b).
that the local plasma frequency fn and electron gyrofrequency fu on ISS-b orbits meet the frequency

condition for whistler-mode propagation to the satellite almost everywhere except the region near South

samples for both hemispheres.
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Low-latitude ELF/VLF emissions modulated by geomagnetic pulsations

Y. Tanaka, M. Nishino, K. Yumoto and F. Takahashi
(STE Labo., Nagoya Univ.)

Continuous recording(f=6.8, 1.5, 5.0 and 8.6 kHz) of ELF/VLF emis-
sions has been carried out at Moshiri Observatory(geomag. lat., 34.4° N)
in Japan since 1964. Observations of geomagnetic variations were
established recently at Moshiri and Kagoshima(Tarumizu, geomag. lat.,
26.7° N) by Flux-gate magnetometers. The intensities of ELF/VLF hiss
and ULF pulsations have been stored by digital data-format of sampling
time of 16 sec. and 1 sec., respectively.

In the magnetic storm started at SC around 4h UT, 24th May 1991,
quasi-periodic VLF emissions at 5 and 8 kHz were observed and they
indicated a modulation by Pc 5 pulsations. We will present some
examples of low-latitude ELF/VLF emissions modulated by geomagnetic
pulsations and discuss their characteristics of the modulation.
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ISY-Space Energy Transmission Experiment
H. Matsumoto (Kyoto Univ.), N. Kaya (Kobe Univ.) and ISY-METS Team

For future power demand to Space, from Space and in Space, we need a scientific and technical research on
microwave energy transmission in our space plasma environment. Intense microwave energy beam used for
power transmission in space easily couples with the space plasma environment.

We have investigated the nonlinear interaction of the microwave with the ionospheric plasma via computer
experiments since the success of our previous rocket experiment MINIX. In order to verify the details of
nonlinear wave-wave-particle interactions disclosed by computer experiments, and to study the phenomenon
further empirically, we have proposed a Microwave Energy Transmission experiment in Space (METS) as one
of the three International Programs for Space Power Development in the world during the International Space
Year (ISY). The proposal was accepted by the IAF and ISAS and was named ISY-METS.

In this paper, we will describe the academic background, i. e., nonlinear plasma physics involved in the
microwave energy transmission. In addition, we will present our current design of the Rocket Experinent
ISY-METS. The conceptual configuration of the ISY-METS experiment is

in Fig. 1. The antenna pattern, and structure of the microwave transmission antenna are given in Fig. 2.

Daughter Section

Microstrip Anteana

_rcc_ |
(I
Fig.1 _Mother Section Fig2
Conceptual configuration of Calculated antenna pattern Structure of the antenna
the METS rocket. of the phascd array antenna paddle.

installed on the METS rocket.
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Computer Experiments on
Electrodynamics of High Potential Tethered Satellite

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

To study the plasma response to the high potential tethered satellite in SETS, we performed computer
experiments using two dimensional electromagnetic and three dimensional electrostatic particle codes. In the
computer experiments, one conducting body representing the tethered satellite is placed at the center of the
simulation region in a vehicle frame. The potential energy of the satellite is fixed fairly high compared to
the space plasma thermal energy. Electrical property of the high potential satellite and plasma response in
the vicinity of the satellite are examined in terms of density structure and current profile. We also made a
comparison between the results of 2D and 3D simulations.
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LOW ENERGY ELECTRONS EMITTED FROM A SATELLITE SURFACE

IN ELECTRON BEAM

INJECTION EXPERIMENT

SADAO MIYATAKE, UEC

Electron energy spectrum are studied in the electron bean injection experiments from EX0S-B satellite. Outside plasma pause,

typical electron energy spectra is different from that expected theoretically, and consists of two components; one has the
same and the other has lover cnergy than injected beam energy. The latter is suggested to be emitted from small insulating

parts on the satcllite surface charged at lover potential as much as a fev ten volts, however, charging mechanism is not well

understood.
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Mapping of VLF Wave Intensities on the Ground and in the Ionosphere
Radiated from a Dipole Antenna Located in the Ionosphere

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

Experiments of VLF wave radiation from polar clectrojet current (PEJ) heated by high-power HF waves modulated
with VLF have been carried ont at high latitude. The radiated VLF waves were reccived both on the ground and above
the ionosphere. To explain the experimental results, we have developed a full-wave technique to calculate the radiated
ficlds hoth on the ground and in the ionosphere assuming PEJ to be a point dipole source. We will present calculation

results of the wave field distribution in the jonosphere and on the ground, and compare them with the wave polarization
observed at HIPAS.
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HEIGHT OF DUCT ENDS DEDUCED FROM DF OBSERVATIONS OF WHISTLERS IN OKINAWA

Yoshikatsu NAKAMURA

Communications Research Laboratory, Koganei, Tokyo, 184

Ray tracing is performed to compare the results with the DF observations of whistlers conducted
at Okinawa. The IGRF field line passing through Okinawa is approximated by a field line at L=
1.120 of a dipolar field model. Wave normal directions at the duct exit are calculated when
initial wave normal directions are vertically upward at the conjugate duct entrance (Fig.l).
Vertically downward wave normals (dip:90°) appear quasi-periodically at the duct exit (Fig.2).
When wave normal is downward within the transmission cone, the whistler waves penetrate through
the ionosphere. The latitude of the ionosphere penetration of the whistler will be the same
latitude with the duct exit, because the transmission cone is narrow enough. Table 1 shows

the horizontal distance betwsen the duct exit and the observatiom point calculated using a model
field line of L=1.120 when the height of duct ends is changed. Considering the observational
result that whistlers arrive from the zenith and the duct exit's size is a few 10 km in diameter,

the heights of duct ends will be below the height of the ionospheric maximum electron density.
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Development of Simulater for Praticle Code
° N. Kaya and T. Kyomoto (Kobe University)

The computer simulation is a very important and powerful tool for analyses of the physical processess due to the advance
of the computer technology. However, no present super-computers and parallel computers have a performance enough to
solve large three-dimensional problems. We started to develop a simulater for a particle code. Many digital signal processor
(DSP) developed for digital signal processing are connected in parallel in order to calculate faster than the other computers.
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Magnetosphere-Ground Correlations

Kokubun, S.,° and H. Kawano

Magnetic Impulse Events on the Dayside:

Department of Earth and Planetary Physics,

University of Tokyo, Bunkyo-ku, Tokyo 113 Japan.

Searches for the potential ionospheric signatures of magnetopause processes, such as those
related to sporadic reconnection and pressure-induced magnetopause deformation have recently been
made by several investigators. Vortex motions of ionospheric plasma, detected as sudden magnetic
impulses of a few minutes duration, have been observed using data from ground magnetometer arrays
at high latitude. Although traveling natures and conjugacy of impulsive phenomena in the ionosphere
have extensively been discussed, corresponding signatures of magnetic field variations near the
magnetopause have not yet been examined in detail.

In this study we examine correlations of
magnetic impulses observed in the magnetosphere
and on the ground by using data from
AMPTE/CCE, GOES 5/6 and ground
magnetograms. AMPTE/CCE was in an eccentric
equatorial orbit with an apogee of 8.8 Rg and a
period of 157 hours. When the apogee of
AMPTE/CCE was located on the dayside of 9 - 13
hour local time sector in 1984 and 1986, we found
more than 10 examples of simultaneous magnetic
impulses in data from these three satellites.
Magnetic impulses of amplitudes of more than 100
nT were found to be often observed at high latitude
on the ground in association with magnetospheric
impulses of about 10 nT amplitude. Durations of
ground-correlated magnetospheric impulses are
generally larger than 4 minutes. Ground-correlated
magnetospheric variations tend to show significant
amplitudes in the radial and azimuthal components
as well as the compressional component. Distinct
impulsive variations on the ground tend to occur
during moderately quiet conditions. Traveling
features and spatial scale of magnetospheric
impulses are discussed based on simultaneous date
from the three satellites.
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By-Controlled Field-Aligned Currents Near Midnight Auroral Oval
During Northward IMF

S.Taguchi’, M.Sugiura?, T.Iyemori', J:A.Slavin®, and J.D.Winningham?
(} Faculty of Science, Kyolo University, 2 Institute of Research and Development, Tokai University,
3NASA Goddard Space Flight Center, * Southwest Research Inslitute)

We investigate a By-controlled field-aligned current system near midnight anroral oval during
northward IMF using Magsat and DE-2 data. In the Magsat magnetic ficld data we identified a
field-aligned current system which appears approximately along the auroral oval in the premidnight
sector (postmidnight sector) in the southern hemisphere when By is negative (positive). We present
statistical properties of the field-aligned current system deduced from the Magsat data and its detailed
cha.rac;teristics in some cases of DE-2 simultancous observations of magnetic and clectric fields and
particles.
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A31-03 PARTICLE SIGNATURES AND CURRENT SYSTEMS AS
A GLOBAL DIAGNOSIS OF THE MAGNETOSPHERE

OTakesi Iijima and Masakazu Watanabe
Faculty of Science, The University of Tokyo, Tokyo 113

Over more than two decades, a number of studies have investigated the various characteristics of
magnetospheric processes. These included the electric current systems in the ionosphere and the
magnetosphere, and the plasma populations filling the magnetic flux tubes over the wide area of the
magnetosphere down to the ionospheric altitudes. For example, from measurement of charges particles
or the magnetic field, the spatial distribution pattern and its changes during substorms were determined
for the electron precipitation (in the energy range from 10 eV to 10 keV and in the 2100-0300 MLT
sector) at the ISIS 1,2 satellite altitudes (which consists of the CPS and BPS precipitations) by
Winningham et al. [1975]; and for the large-scale field-aligned currents at ~800-900 km altitude (which
consists of the Region 1 and Region 2 systems with the complicated, multiple currents in the ~2000-2400
MLT sector) by lijima and Potemra [1978]. Later, with simultaneous magnetic field and plasma and/or
electric field measurements, various implications for the source regions and the source mechanisms of the
field-aligned currents were presented in relation to the magnetospheric boundary layer, the plasma sheet
and the ring current (radiation belt) domain. Toward the nightside MLTs, the field-aligned currents were
seen to be collocated exclusively with the charged particles that are usually used to identify the field lines
threading the plasma sheet [e.g. Klumpar, 1979; Frank et al., 1981; Sugiura et al., 1984; Kelley et al.,
1986; Heinemann et al., 1989; Fujii et al., 1990]. On the dayside MLTs, the field-aligned currents were
seen to be associated with the charges particles that have traditionally defined polar cusp, cleft and plasma
mantle [e.g. Bythrow et al., 1988; Erlandson et al., 1988].

The main purpose of this paper is to determine concurrent characteristics of the field-aligned
currents and the precipitating ions and electrons at an altitude of ~840 km both in the midnight and midday
MLT sectors, and their implications for a global diagnosis of the magnetosphere. We will report a case
study of a prolonged strong northward IMF period and a prolonged intense substorm period.



A31-04 Growth Phase Field-Aligned Current
and Plasma Precipitation

© M. Watanabe and T. lijima (Faculty of Sience, University of Tokyo)

We show in this study the large-scale characteristics in auroral particle precipitation patterns
during a substorm growth phase statistically, along with their north-south conjugacy and relationship
with the field-aligned currents (FACs). We have investigated these characteristic by using the
magnetic field and the plasma measurements acquired with the DMSP (defence meteorological
satellite program) F7 satellite at an altitude of ~ 840Km. Principal characteristics determined here
include the following:

(1) A pair of current systems similar to the traditional region 1 and region 2 current develops,
which is contrastive to the absence of region 1 and region 2 current system during magnetically
quiet times (Rich and Gussenhoven, 1987). These FAC pattern is consistent to the convection
pattern obtained by lijima and Nagata (1972). The Harang discontinuity corresponds to the
turning point of the convection flow. The intensity of the FAC balances latitudinally, and the
magrnetic field observed by the middle latitude ground based stations shows no significant dec-
lination before the onset. These facts imply the latitudinal current closure during the growth
phase,

(2) The plasma precipitation characteristics during substorms consist of three distinctive parts
(Iijima et al.,, 1991); they are from the lowest latitude quasi-persistent core part (residing at
the equatorwardmost throughout the substorm), explosive part (expanding drastically after the
expansion onset) , and plasma sheet boundary layer (PSBL) which associates earthward ion flow.
Quasi-persistent core part does exist during the growth phase. The energy carried by FACs and
Particles during the growth phase is concentrated on this core part. Latitudinal profiles of the
energy density for both ions and electrons are very similar to the observation in the equatorial
Plane in the magnetosphere (Frank, 1970), therefore, it is considerd that quasi-persistent core part
maps to the earthward edge of the plasma sheet(L=6~7). PSBL becomes distinctive during the
growth phase and earthward ion flow that characterizes the PSBL is often observable, whereas
the explosive part remains quiet.

(3) The relationship between FAC and plasma sheet domain has local time dependence and the
north-south conjugacy is not retained. In nearly the same magnetic local time sector (~ 22
h), the evening-type domain of traditional field-aligned current systems occurred and intruded
further into the morningside above the northern polar ionosphere (local winter), whereas the
morning-type domain of traditional field-aligned current systems occurred and intruded further
into the eveningside above the southern polar ionosphere (local summer). We will demonstrarte
the statistical results in our talk.
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Relationships between auroral particle precipitations and their source regions in the
magnetosphere on the nightside

T. Mukai (ISAS), M. Hirahara (Kyoto Univ./ISAS), T. Obara(ISAS), and N. Kaya (Kobe Univ.)

Based on EXOS-D LEP observations over the nightside auroral oval, we discusss signatures
of charged particle precipitations in terms of their source regions in the magnetosphere. Electron

precipitations can generally be divided into two types, namely diffuse and structured. These two
types are not necessarily mutually exclusive, and in many occasions the structured precipitations
are seen superposed in the high-latitude part of the diffuse precipitation. The average energy of
the diffuse precipitation generally decreases with increasing latitude. We think that this signature
corresponds to the spatial variation of electron energy in the plasma sheet. The polar-cap boundary
(and also PSBL) seems to be identified from falloff of the energy flux of precipitating ions. Statistical
results show that the latitudes of the boundary thus determined have very weak dependence on

the K, index.
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EXAMINATION OF THE LATITUDE OF IONOSPHERIC
FOOT POINT OF THE GEOSYNCHRONOUS SATELLITE
BY THE CORRELATIVE STUDY OF IONOSPHERIC
AND MAGNETOSPHERIC PHENOMENA

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

It is not yet clear where aunroras are actually connected to in the magnetosphere along magnetic
field lines. Several attempts have been made to map the ionospheric auroral distribution into
the magnetosphere by using the existent magnetospheric magnetic field model based on satellite
observations such as Tsyganenko’s models (Tsyganenko, 1987; Tsyganenko, 1989). However in
using these models for the mapping there are several problems as follow: (1) the spatial extent of
the data is limited, (2) the model is based on the statistical data while the real magnetosphere is
highly variable, and (3) the mathematical expression of the model is not fine enough to represent
localized currents such as field-aligned currents.

In this study we compare magnetic field variations at geosynchronous satellites GOES 5 and
.GOES 6 and auroral activity observed by all-sky TV cameras around the ground conjugate areas,
In order to examine the real ionospheric foot point of the satellite. By comparing these ground and
satellite data, we have examined the longitude and the latitude of the real ionospheric foot point
°f.the geosynchronous satellite. As already reported in previous SGEPSS meetings, we found the
azimuthal deviation of the real jonospheric foot point of the geosynchronous satellite of 10° ~ 15°
from the one estimated by using the Tsyganenko’s 1987 magnetic field model, which is due to the
effect of Region 1 and Region 2 field-aligned currents, because these effects are not included into
the Tsyganenko's model.

In addition,
It is foung that
the figure below
the intensity of

we have examined the latitude of the real foot point of the geosynchronous satellite.

the latitude of the real foot point highly depends on the Dst index (as shown in

) or the magnetic field inclination of the geosynchronous satellite, which indicate

indicate 1 the ring and magnetotail currents (local or global), rather than Kp or AE which
€ auroral zone geomagnetic activity.
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Low energy Downward Flowing Ion (DFI) events observed by EXOS-D/SMS III
E. Sagawa (CRL), B.A. Whalen, A.-W. Yau (NRCC/HIA), S. Watanabe (HIIT)

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.c., ions are flowing toward the ionsosphere from the
magnetosphere. As reported previously, the EXOS-D/SMS instrumet observed DFI events mostly during the period
from Nov. to Dec., 1989. Tey are characterized with their very low energy (less than 50 e¢V) and latitude/mass
dispersions. In this paper, we report results of preliminary statistical analysis of DFI events, including data from
the period other than reported previously. Also reported are detailed characteristics of this type of events.
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A31-P30 A Cylindrical Distribution of the Auroral Electrons
Observed with AKEBONO LEP Instrument

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

Physical mechanisms of the auroral particle acceleration have been studied
by many researchers from both theoretical and experimental point of view.
Many mechanisms were proposed , however, up to now the double layer the-
ory seems to be the most successful process to explain various aspects of
steady particle acceleration and associated auroral phenomena. Our main
concern in the past is mostly concentrated on the point how the primary elec-
trons are accelerated and not much attention was paid on the acceleration of
the trapped electrons whose trajectories are bounded by the potential well
of the higher altitude electrostatic double layers and the scalar potential of
t%‘e magnetic mirror force in the lower altitude. Velocity distribution func-
tions of the electrons and jons measured by AKEBONO (EXOS-D) at the
mid-altitude auroral oval often show monoenergetic spectra and field-aligned
character, namely downward accelerated primary electrons and upward beam
of the ionospheric ions suggesting that the satellite passed through the auroral
double layers. At times, we found cylindrical distribution of the trapped elec-
brons elongated along the magnetic field line, which apparently shows some
Mechanism are at work in accelerating the trapped electrons in the direction
of the magnetic field and supplying the electrons to the trapping region on
the auroral fielq line. In this paper, with the assumption that both first and
second invariants are kept constant, we propose that the Fermi acceleration
1S responsible in accelerating the trapped electrons parallel to the magnetic
ﬁ.eld line, reducing the bounce path length between the electrostatic poten-
tial barrier of the double layers and the magnetic mirror. Reduction of the
path length can be achieved if the double layer actually moves downward or
if the potential difference between the ionosphere and the magnetosphere-side
boundary grows in time. We also found that the electrons below the double
layers had a conical distribution. This suggests that some mechanism possibly
a wave heating process is responsible to increase the perpendicular energy of
the electrons, and transport them from the loss cone or source cone region to
the fully trapped region in the velocity phase space.
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Modification of the Particle Distribution Functions
in the Magnetosphere-lonosphere Coupling Processes

K. Shiokawa

Solar-Terrestrial Environment Laboratory, Nagoya Univ.

Distribution functions
informations about
wave-particle interactions.
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esses which
motions of
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Maxwellian
and .adiabatic
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al., 1994).
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dipole field.
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ny: source electron density,

m: electron mass

Ey: souce electron thermal energy
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Simultaneous Observations of Saml1-Scale Fieid-Aligned Currents
by the Akebono and DMSP Satellites in the Evening Side Auroral Oval

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

In order to investigate the continuity of small-scale field-aligned currents in the evening
side auroral oval, we analyzed the particle and magnetic field data almost simultaneously obser-
ved by the Akebono satellite at the altitude of 3,000-8,000knm and DMSP satellite at 860km in
December 1989. It is found that small-scale upward currents derived from the Akebono magnetic
field data almost alvays correspond to small-scale inverted-V type electron precipitation events.
Comparing the Akebono data with DMSP particle data, we find one-to-one correspondence between
inverted-V events at high and lov altitudes. It is concluded therefore that the existence of
small-scale currents is fundamental for the magnetosphere-ionosphere coupling systenm.
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Relationship between Electron Burst Events and Field-Aligned Current
Structures at the Poleward Boundary of the Nightside Auroral Oval

T.Nagatsuma', H.Fukunishi!, T.Mukai2
'Upper Atmosphere and Space Research Laboratory, Tohoku University
2Institute of Space and Astronautical Science

At the poleward boundary of the nightside auroral oval, the Akebono satellite often

observed electron burst events associated with intense field-aligned currents. The energy
spectra of these electron burst events are chracterized by a superposition of two Maxwellian
distribution functions. The higher temperature (1 - 2 keV) component has an isotropic pitch

angle distribution , while the pitch angle distribution of the lower temperature (10 - 500 eV)
component is field-aligned. The temperature of the lower temperature component is found to be
10 - 100 eV in the downward current region, and 100-500eV in the upward current region.
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Veloclty Disperslons of the Preclplitating Ions
of the Ionospheric Origin by the Convectlon

HIRAHARA Masafumi, MUKAI Tosifumi. KAYA Nobuyuki, HAYAKAWA Hajime

(Kyoto U./ISAS)
From the EX0S-D observations of the jon velocity dlspersion phenomena in the night-side auroral reglons,
evidence that they are caused by the velocity filter effect due to the convection olectric fields.

measurements show that they are of the lonospheric origin.

side case. The energy(E) ratios are proportional to the mass/charge ratios: B(H"):E(le*):E(0*) = 1:4:16.

ticular case,
pendent of the time variations.

source distance is too short(<5Re).

(1SAS) (Kobe U.) (ISAS)

we found the
The ion composition
The major ifons are 0*and the other are H*and Hein the dawn-

in this par-

ve can conclude that the velocity dispersion signatures show the spatial (latitudinal) structures inde-
If the dispersion is assumed to be caused by the Time-Of-Flight effect.

the estinated

In addition, we present a mldnight event with good correlation between the 0*veloc-

ity dispersions and the latitudipal component of the convection.
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Relation between the auroral luminosity and the ionospheric conductivity
in the polar regions as deduced from the DE satellite observations

* 'M.Ishii, 'K.Kimura, 'T.lyemori, 2?M.Sugiura,
3J.A.Slavin, 4J.D.Craven, S5L.A.Frank

'Paculity of Science, Kyoto University, Kyoto 606, Japan

2institute of Research and Development, Tokai University, Tokyo 151, Japan
3Goddard Space Flight Center, Greenbelt, MD 20771, U.S.A.

4pepartment of Physics, Alaska University, Fairbanks, AK 99715, U.S.A.
Spepartment of Physics, lowa University, lowa City., IA 52242, U.S.A.

The distribution of the polar ionospheric conductivities at the field-aligned current region is an important
factor of the current distribution. However, it is difficult to determine the 2-dimensional distribution of
conductivities observationaly. We consider that the distribution can be deduced from the auroral image data
obtained by a polar orbiting satellite. The polar ionospheric conductivity on the nightside is produced by the
auroral particle precipitation. Therefore, it is expected that the polar ionospheric conductivity on the
nightside is related to the auroral luminosity. In this study, we attempt to obtain the relation between the
polar ionospheric conductivity in the nightside and the auroral luminosity deduced from the DE satellite
observations.The variation of the height-integrated Pedersen conductivity Zp along the satellite's orbit can
be calculated using the method of Ishii et al.[1991). The auroral image data were obtained by DB-1. We will
show quantitative results about the relation between the auroral luminosity and the conductivity.
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* RIN OXITE, WA M (BUEA - H)
NUMERICAL SIMULATION OF THE GEGHAGNETIC SUDI?BH COMHENCEMENT
S.0sada and T.Araki
Department of Geophysics, Faculty of Science, Kyoto University, Kyoto 606, Japan.

In order to study what makes typical patterns of magnetic field in the geomagnetic sudden commence-
ment (SC), we made a numerical simulation using a simple model of the field-aligned currents and the
ionospheric conductivity. Fig.1 shows the model of the field-aligned currents used in this simulation.
The C1 current moves along the latitude line from noon to nightside, and the C2 current does not
change its position. Temporal variations of ‘the amplitude of each current are shown in Fig.1(b). The
magnetic fields on the ground induced by the field-aligned currents and the ionospheric currents were
numerically obtained by solving the continuity equation and the Biot-Savart integration. Host of the
spatial and temporal variation patterns of the SC fields were well reproduced using this simple model.
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Plan for an [§ Radar at Spitsbergen, Svalbard

Nobuo MATUURA - Takasi OGUT! - Satonori NOZAWA
(Solar-Terrestrial Environment Laboratory, Nagoya University)

Spitsbergen IS Radar Project is in progress under collaboration with EISCAT group.

Scienti-

fic objectives of the project are; (1)Diagnostics of solar wind and magnetosphere interaction
processes from ionospheric signatures, (2)Dynamical processes in ionosphere and thermosphere
coupling, (3)Dynamical and chemical processes in ionosphere and middle atmosphere coupling.
Proposed major specifications for the radar system are such that monostatic radar site at Long
yearbyen, Spitsbergen, operating frequency at around 450 MHz, peak transnmitting pover of about
3 MW, and phased-array antenna with effective area of about 1000 n? provided by about 6000 ant

enna elements.
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PATTERNS OF THE FIELD-ALIGNED CURRENT SYSTEMS OVER THE POLAR REGIONS

T. Kamei (Data Analysis Center for Geomagnetism and Space Magnetism
Faculty of Science, Kyoto University) ’

The patterns of the field-aligned current systems derived from rotation

of the aveyaged magnetic vectors observed by MAGSAT over polar regions

%li;ve clear images of the large scale characteristics of the current sy;tems
hough this kind of statistic analysis has weak point of mixing differnt )
g eno:;ena. by differenciating patterns by IMF and season, we can see clear
egen ence of the pattern on these conditions. We will discuss further on
gﬁ; Elelrns of standard deviation of the residual variation, and on patterns

e components correlated to other parameters.

2nT ¢ IMF Bz

4 trom tono.
v into lono.

-InT ¢ IMF Bz < 2nT

IMF Bz ¢ -InT

5 (g) p
IMF By < -2n7 -2nT < IMF By < 2nT 2nT ¢ IMF By
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Dependence of Dst Index upon Solar Wind Parameters

X 2 T. Arakil and T. Ramei?
Department of Geophysics and “Data Analysis Center for Geomagnetism and Space Magnetism
Kyoto University, Kyoto 606, Japan

Fig. 1 is one of the results of the analysis presented in the last SGEPSS Meeting. The scatter of
the hourly Dst index plotted versus square-root of the solar wind dynamic pressure P shows a clear
upper envelope expressed by a linear relation

DstO0 (nT) = A * [P (dyne/cm*#2)] **0.5 + B

where coefficients A and B were taken to be 18.5%10%%4 nT/(dyne/cm*#¥2)**0.5 and 7.0 nT, respectively.
our interpretation was that this upper envelope corresponds to the minimum level of the ring

current intensity and so indicates dependence of Dst upon the dynamic pressure of the solar wind.

Since main source currents of Dst are considered to be the ring current and the magnetopause current

directly related with the dynamic pressure of the solar wind, geomagnetic effect of the ring current
itself will be given by Dst - Dsto.

In Fig. 2 is Dst plotted versus Ey(dusk-to-dawn component of interplanetary electric field) =
Bz(z-component of IMF) * V(velocity of solar wind). The upper envelope of the scattered data points
shows approximately linear increase with increasing By for negative By. It shows nearly horizontal or
slightly negative inclination for positive Ey. This may be well understood by the halfwave rectifier
model for the solar wind-magnetosphere interaction. On the other hand the lower envelope seems to
increase linearly with Ey regardless of its sign.

The frame of Fig. 2 was divided into 20(ordinate) x 24(abscissa) meshes and the average of the solar
wind parameters for the data points in each mesh was calculated. Fig. 3 shows distribution of P*#0.5
averaged over each mesh (single circles indicate less reliable averages that were calculated by
using less than 5 data points). It is reasonable to see larger circles in the upper part of the data
point distribution, because enhanced dynamic pressure of the solar wind causes increase of the Dst.
Larger circles seem to distribute also in the lower boundary of the data points.

Dst - Dst0 is plotted versus By in Fig. 4. The behavior of the upper and lower envelope is similar

to that in Fig. 2. The averages of P**0.5 in each mesh are plotted in Fig. 5 which clearly show larger
P*#0.5 for negatively larger

pst-Dst0. Since direct effect of JAN - DEC 1979 - (981 JAN - DEC 1979 - tgs8l
the compression of the magneto- T
sphere due to enhanced dynamic

pressure has been already removed
by subtracting Dst0 from Dst, we
should consider that P#*0.5 de- .
pendence of Dst-Dst0 in Fig. 5 ..
shows dependence of the ring . -
current upon density and velocity ‘
of the solar wind.
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CHARACTERISTICS OF MAGNETOSPHERIC DISTURBANCES ESTIMATED FROM HIGH-TIME RESOLUTION
MIDDLE LATITUDE GEOMAGNETIC FIELD OBSERVATIONS

Toshihiko Iyemori
Data Analysis Center for Geomagnetism and Spacemagnetism,
Faculty of Science, Kyoto University

The symetric and asymmetric geomagnetic disturbances in middle latitudes are analyzed by using the
data with 1 minute resolution. The longitudinally symmetric part and asymmetric part of the
disturbance are compared with substorm onsets or with the AB indices. The results inicate that we

can extract new information on magnetospheric disturbances by increasing the time resolution of
geomagnetic indices.
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Fig.1 Symetric and asymetric parts of geomagnetic disturbance fields
during a magnetospheric storm.



A31-P35 Magnetic variations in the southern polar cap

°Sarmoko SAROSO!, Masahisa SUGIURA?Z, Toshihiko IYEMORI®,
Tohru ARAKI!, and Toyochisa KAMEI?
! Department of Geophysics, Faculty of Science, Kyoto University, Kyoto 606

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

3 Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto Uni-
versity, Kyoto 606

We have examined the magnetic variations at Mirny, Scott Base, Dumont Durville and
Vostok in the southern polar cap for its dependence on the interplanetary magnetic field for
the years 1966 (near solar activity minimum) and 1980 (near solar activity maximum). We
have found that there is a high correlation between average of the H component from the
four stations and IMF By during summer 1980 as is shown in Figure 1 and the correlation
is better with the averaged H component than with Z and D components. From this result
we plan to estimate instantaneously the sign of IMF By from the data of the H component
observed on the ground. Also we examined all data of the Z component during summer
1980 for IMF Bz > 0 and |By| < 2nT. The distribution of the Z component depicted in
Figure 2 is consistent with the ionospheric Hall current produced by a pair of field aligned
currents with a polarity opposite to the normal region 1 current. We also made an attempt
to find out the effects of the dynamic pressure of the solar wind on the magnetic variations

in the southern polar cap. Discussions will be presented on the results obtained.
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Fig. 1 Scatter plot between the averaged H Fig. 2 Distribution of the averaged Z component
component from the four stations in from the four stations in the southern polar
the southern polar cap and the IMF cap for IMF Bz >0 and |By| <2nT
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Source of Middle (Low)-Latitude Aurora

T.0guti (STE Laboratory. Nagoya University), AKEBONO Science Team and Ground Observation Team

Source of the middle(low)-latitude aurora is studied in terms of optical

characteristics,

changes in latitude of the auroral oval, electric field fluctuations measured by AKEBONO satel-
lite, and magnetic field changes on the ground, based upon the aurora seen in the northern part
of Japan on October 21, 1989. The aurora was a red vail with some green, discrete ray structures

embedded in it. The ray
although simultaneous observation was not
latitude but most likely was the

structures appear to be
available.
southward expansion branch of an expansion of normal "auroral

associated with electric field fluctuations
The aurora was not specifically of low-

zone” aurora, that presumably started from an enlarged oval at 55° or lower geomagnetic latitude

and came down to 45°
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Akebono (EX0S-D) Observation of Small Scale Structure
of the Trans Polar Arc Region

°Oba.ra,T., T.Mukai, H.Hayakawa, A.Nishida, K.Tsuruda, S.Machida
( Institute of Space and Astronautical science )
and
H.Fukunishi
( Upper Atmosphere Research Laboratory, Tohoku Univ. )

We have analyzed 58 trans polar arc events, which were
observed by the Akebono (EXOS-D) satellite from November, 1989 to
June, 1990. Data can be categorized into three types; 1i.e.
XIypel: 31 cases: electron precipitation perfectly coincides with
a large gradient of flow velocity in which divE is negative,
Type2; 19 cases: a negative divE is only seen at the edge region
of the trans polar arc region, where a electron flux is enhanced,

Type3d; 8 cases: no particle event is seen even in the region
where divE is negative. For both cases of Type 1 and Type 2, a
common signature has been identified; namely, a wedge—shaped

Plasma flow is an elemental structure which causes a largely
el.lhanced electron precipitation at the side where divE is nega-
tive. For the flow direction of the trans polar arc region,
there were two cases, i.e. one arc had a sunward convection, and
another arc had an anti-sunward convection. In both cases, arcs

arise at regions where divE is negative. To check this model,
wWe have evaluated a current density by using the variation of the
electric field. The reduced current density coincides with that

‘;as obtained, independently, from the variation of the magnetic
ield.
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Fig.: Example of Type 1 trans polar arc. Top two panels are

E-t diagrams for precipitating ion and electron.
Arc region is perfectly coincides with the large gradient
of flow velocity. Observation was made on Dec.26,1989.




A32-03 Latitudinal Potential Structure Observed
at the High Altitude (~10000 km)
in the Premidnight Auroral Zone by Akebono

OT. Yamamoto, E. Kaneda (Dep. Earth and Planet. Phys., Univ. Tokyo)
H. Fukunishi (Tohoku Univ.)
H. Hayakawa, T. Mukai, K. Tsuruda, A. Nishida (ISAS)

During a series of substorm on February 7, 1990, Akebono (EXOS-D) traversed
a suitable location in monitoring the polar region (nearly along a noon-midnight
meridian in around ~10000 km in altitude). We obtained successive UV aurora images
and corresponding particles / electric field / magnetic field-aligned current structures.

The aurora develops to take a form of double oval structure especially in the
premidnight hours. This double oval structure appears to be relatively stable from the
global viewpoint; we obtained similar structures in successive 3 orbits (orbital period
of the satellite is 3.5 hours), which gradually develops and decays with the most
enhancement around the maximum phase of the substorm. However, in each orbit a
new activity sometimes appears to extend from the midnight-premidnight region along
the poleward branch of the double structure. The poleward branch appears to be the
discrete auroras caused by field-aligned accelerated electrons, which is demonstrated
from the in-situ particle measurement, while the equatorward one is surely the diffuse-
pulsating auroral belt. The evolution and decay observed in the successive orbits
demonstrate the global development of the discrete-diffuse auroral oval during the
course of substorm. In comparison with electric field measurement, we find that the
evolution of the diffuse auroral oval relates to that of the Alfvén layer equatorward of
it.

The outstanding observation during this event is a strong counterclockwise
convection flow in the premidnight hours, which is localized around the poleward of
the discrete auroral branch and is embedded in the clockwise flow. This localized flow
pattern develops and decays, following the evolution of the double track structure of
auroral system. The structured electron precipitation with field-aligned acceleration
feature is pronounced there, along with the ion conics inside and ~10keV proton
precipitation with energy dispersion (lower energy towards lower latitudes) on the
poleward side. Corresponding to the discrete auroral emission, intense upward flow-
ing ions (UFI) and accelerated electrons without low-energy portion are observed.
These features are most clear at the maximum stage of the substorm. IMF Bz keeps
southward (~-5nT) during the event.

We will discuss the localized convection flow pattern in relation to global
development and decay during the course of substorm, in comparing the global auroral
evolution.



A32-O4 Simultaneous Occurrence of the Auroral Particle
Acceleration with the Enhancement of the
Plasmaspheric UHR waves

°A.Morioka and H.Oya ( Tohoku Univ.)

Close correlations between the enhancements of AKR generated in
the auroral region and the in-situ UHR emission near the plasmapause
are found when the satellite is in the night side inner magnetosphere.

In Figure 1 a typical example of PWS data for EXOS-D crossing
through the plasmapause region from high to low latitude in the early
morning sector. The intensity enhancement and spectral broadening of
AKR generated in the auroral region are observed concurrently with the
local density depression which is indicated by the sudden decrease of
the local UHR frequency around 20:38 UT to 20:48 UT. This decrease
of UHR_‘Frequency is also accompanied by the intensity enhancement of
the emission. The simultaneous enhancements of the remote AKR (L=7)
and in-situ UHR (L=2.6) suggests that these phenomena are the
phenomena controlled by the same origin.

.. The characteristics of the UHR enhancement phenomena associated
With the enhancement of AKR are as follows:

i) The phenomena are observed on magnetically active or medium

... condition.

11) Local time of the occurrences is distributed between dawn to dusk
through midnight.
111) The characteristic time of the variation is 100 - 200 seconds.
1V) The electric field strength ranges 5 - 25 mV/m when we assume
that these plasma density variation ‘is caused by the enhancement
of the plasma flow.

These phenomena reported here is important to study the dynamical
Process of the plasma injection into the inner magnetosphere as well
as the auroral latitudes, which causes the irregular depression of the

masmapa_use plasma and enhancement of the plasmaspheric UHR waves.
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A32-05 A Particle Simulation of the Westward Traveling Surge (3):
Comparisons with Satellite Observations

OTakashi Yamamoto (University of Tokyo), S. Inoue (Aichi College of Technology),
C.-I. Meng (Johns Hopkins University Applied Physics Laboratory)

Yamamoto et al. [1991] have proposed the dipole model for the westward traveling surge: The
evolution of a westward traveling surge is identified with the aurora deformation due to the appearance of
a westward plasma flow at the boundary between the open and closed field lines. It is assumed that the
westward flow is generated from nonadiabatic proton acceleration in the region of magnetic field merging
by enhancement of the dawn-to-dusk convection electric field. In this paper, it is shown that this surge
model is consistent with the satellite observations of surge dynamics, electric field distributions and
particle precipitation in the surge region. Main observed facts discussed here are in the following.

(1) The electron precipitation flux shows a sharp decrease (amounting to 102 - 10%) just poleward of the
surge [Meng et al., 1978].

(2) The simultaneous observations of the auroral luminosity and electric field by the DE-1 and -2
satellites [Fujii et al., 1988] have found that the equatorward and poleward components of the
convection electric field are enhanced poleward and equatorward of a surge or a bulge, respectively.

(3) The observations by the DE and VIKING satellites have revealed the long-term (210 min) behavior
of surges. Two different features of the surge propagation have been reported by Rostoker [1987]
and Craven et al. [1989]: After azimuthal propagation at speeds of 2 a few km/sec in the first few
minutes from the onset, a surge remains nearly stationary during the remaining period of the surge
lifetime [Rostoker, 1987], or a surge travels a long distance exceeding 1000 km with decreasing
speed to about 1 km/sec [Craven et al., 1989].

(4) The electron precipitation inside the main body of a surge is characterized by a flat energy spectrum,
harder than dJ/dE =0E-!, extending at least from 0.2 keV to 20 keV. This flat spectrum is completely
different from that of arcs to the west of a surge, which has a distinct spectral peak at several keV.
These precipitation characteristics were obtained by Meng et al. [1978] using the data from the
DMSP-32 satellite. The similar features were also found in the precipitating electron fluxes over a
surge region, which were measured, simultaneously with the snap-shot auroral imaging, by the
Kyokko satellite [Kaneda et al., 1981].

(5) The diffuse aurora equatorward of a WTS sometimes develops a torch-like structure after the passage
of the WTS [Akasofu, 1974]. Occasionally, the tip of a torch intrudes deep into the surge region.
Such an example is shown in Figure 1, which is reproduced from Figure 1 of Bythrow and Potemra
[1987]. The torches in these cases are distinguished from the ‘pure' torches which usually align in
the north-south direction. In this paper, this phenomenon is called 'surge-torch coupling' (Figure 2).

(6) The observations from the EXOS-D satellite [Tatsundo Yamamoto and Kaneda, et al., 1991; this
issue] have found a remarkable plasma flow pattern in the surge region: A strong counter-
clockwise convection flow, which is localized around the poleward of the surge-like structure, is
embedded in the clockwise flow. Fig.2  SURGE-TORCH COUPLING

31 Dec 83 DMSP-F7 7
(a)

field-aligned

torch-like' structure’ - .

E (Iintrusion of CPS p:? .
vj‘/‘ . o . ) '_.

(b)
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TECHNIQUES FOR FINE STRUCTURE ANALYSIS OF MAGNETIC FIELD DATA
OBSERVED BY AKEBONO SATELLITE

®°K.Tanaka, F.Tohyama, Y.Tonegawa ( Tokai Univ. )

The triexial sensor of high sensitive fluxgate nmagnetometer (MGF) on board
AKEBONO satellite is mounted on a2 5-m extension mast. The 2-dimensional
solar aspect sensor(TSAS) is mounted on AKEBONO itself. From two sensors,

we can obtain informations about directional attitudes of mast and satellite
itself. e discuss techniques for an accurate analysis method.
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A32-06

GLOBAL DISTRIBUTION PATTERN OF AURORA AND ITS RELATION TO IMF POLARITY

° E.Kaneda®, T. Yamamoto', 1. Shinohara’ and ATV-Team
* Dept. of Earth and Planetary Phys., Facl. of Sci., Univ. of Tokyo

Polar aurora takes place on aurora oval and polar cap. Source regions of polar aurora are considered
to correspond to specific parts of the magnetosphere respectively. Following to IMF fluctuations,
magnetosphere changes its structure through interaction with solar wind. Substorm phenomena is one of
typical results of structural change. On observations of the auroral substorm by UV-imager on
'AKEBONO’ satellite, global distribution of auroras can be classified into several fundamental pattemns.
1t would be natural to assume polarities of IMF as a key factor in this classification. We show a pair of
auroral images in the following as an evidence of this identification. These images are presented by the
format of polar plot with latitude and MLT in corrected geomagnetic coordinates. In the coordinate grid,
latitude circles are shown in 10° step from the pole and MLT meridians in 2" pitch with vertical noon
(top) - midnight (bottom) and horizontal dawn (right) - dusk (left) meridians.

Both of the two images delineate patterns of aurora distribution in substorm late recovery ( or post
recovery ) phase. Bifurcation of aurora takes place commonly in early morning hour regions. In these
examples, the upper one is the case for a strong substorm and the lower is for a weak. However IMF
shows commonly positive B, and negative B, polarities.

In this paper, we discuss relations between IMF polarity and aurora distribution pattern in night -
morning hour regions.

1989 Nov.13 08:38 - 08:41 UT

1989 Nov.14 12:15 - 12:17 UT




A32-07

(RO A—o5aAHLRQER (ATV-VIS) ¥EH5Aht—-p3

CMAa B IRAR. BHE— (W) . SOFH. LEEA KR (BK - 1) |
e Rt (FHOD « BEMS GRHMA) « BITFREZE ( () HZ) . /MO (ST EBH

Optical observation of aurora with the Aurora TV camera in a VISible wave range (ATV-VIS)

on board the Japanese satellite AKEBONO.

Akira KADOKURA, Masaki EJIRI, Ryoichi FUJII (NIPR). Bisuke KANEDA, Tatsundo YAMAMOTO,
Kanji HAYASHI (Tokyo Univ.), Susumu SASAKI (ISAS). Kazuo MAKITA (Takushoku Univ.),
Katsuhiko TSUNO (Toshiba corp.) and Takashi OGUCHI (STE lab.)

The visible aurora imager on board AKEBONO started its normal opecration from October,

1980. It could take some images of aurora until now.
presented and their features are discussed.
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Morphological Study of Auroral Spectral Features

Hiroshi OKAMURA! . Masaki EJIRI2_ Takeo YOSHINO!
tUniv. of Electro-communications. 2NIPR

The 30th JARE mesured auroral spectroscopic illuminance with a new two-dimensional auroral spec-
trometer in 1989 at Syowa satation. We have done optical calibration of the instrument. And we got
a calibration data that enables us to obtain an absolute emission intensity and relative optical
response characteristics for typical auroral emission lines. To use the calibration data and the
observation data, we study morphology of auroral spectral features.

30 kB IE R ER IR I RAFN EE I P TR & BEBE A 1 0D ZIRST DA-173 33688 & A WA-07 3 Bl %E T > =,
SE% DBRARONERFI V-7ar % ITW . BEF -FOHHECHEMOMEN 2 EERELRET 23BN TE
7o SO V-3 DER A A WS L DElAI XN /= stable arc, active aurora, diffuse aurora, pul-
sating aurora, red aurora 7 XJEREDEL 54-0512DWT N »*INband( A =391.4, 427.8, 470.9nm). O1D(A=
557.7nm), O1S(2=630.0nm) N »1PbandIzvyayDFENIMEME DL S ICBHRL TW BN, X7~ LEEORZIERD
FE-ZHORMIEEZEANE D L DITHBL TW B EFHRE, ZOM. H-17OFBOEWICE 5 018D FN
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FAH 22630, Ono 7 {HIM B K THIGE 2P L HICHEE T 3ELERLTWS . HIGIIHARIAICE T
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Fig.1(a) Time-spatial varation of Fig.1(b) Intensity variation of several

auroral spectrum. auroral emission lines.
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Title : Derivation of characteristic energy and total energy flux of

precipitating auroral electrons by using the ground-based optical measurements.

Name(Affiliation) : O Takayuki Ono and Takeo Hirasawa (National Institute of Polar Research)

Abstract : Multi-channel phtometoric observation ¥as carried out in 1990 at Syowa
Station, Antarctica, in order to evaluate the characteristic energy and total energy flux of
precipitating electrons in the auroral ionosphere. The observation wavelengths were selected
as 630.0nn(01), 557. Tnn(01), 844. 6nn(01), 427. 8nm(N2*:1NG), 670. 5 and 646. 9nm(N2:1PG). A narrow
field of view (1 deg.) and high sampling frequency (Max. 20Hz) made it possible to obtain a
high quality photometric data at the magnetic zenith of Syowa. An preliminal data analysis
on the storm time red aurora reveals that the 844.6nn emission (permitted line of 0 atom)
vell corresponds with a variation of the characteristic energy of incoming electrons.
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CONJUGACY AND NON-CONJUGACY OF VISIBLE AURORAS OBSERVED BY TV CAMERAS

NATSUO SATO (NIPR) AND TAKAYUKI NAGAOKA (YAMAGATA UNIV.)

Simultaneous observations of visible auroras were carried out at the conjugate
pair of stations, Syowa Station in Antarctica and Husafell in Iceland. 1In this paper
ve will show some results on conjugacy and non-conjugacy of diffuse and discrete
auroras observed by all-sky TV cameras in the selected events of September 12-13, 1988.

198849 . HEBMER—FA XS VF
Husafell 3t S BT H. A—o SRR
K&V EMtBEORWT—OSDIVERS
—-aXEshE, HERICBITIEWRUESR
fBeotr—oSoRHHZELOBENL, A—n
SEFMABBEACHRAEBE*MS ETEE
THd. BlAr—o0SOIELBEMHRBRITT
—OSHFORMSIENABOBEBE TORRK
oS A — R —OFEIIEN Hiik ¥ HER
LTwaeBbhd. §EIK. 198849A128
22:20UT-13H00: 00UTD F — R D2 NT. HI18
BEALHERBICRZEOH/BARSEHEMLT
VAN, RBENE, REFRESIRARDIX IR
#l. RUF4 72X —uSoperd. M
TieeroBErE 2LV,
AFAAIY— A —OSORERRICHEL

Tit. HusafelllE D> AR H S Dbh, i

B0 Uh7zbHusafel IR AM S < Ano

TH- A ERH IS EE IR 2 1058

{ o TiT» 7=
b.F47a—=XF—0Sik. BMEHDIFED

AN BHRENOBAHMETH - /2.

c.hROIAINILIRILSBTWSH"I”"DFH
DA—OSIREEICEVWAD Y. Bzt
HMOBEAKRED Tz, EORETZDHEBIL
Husafell AR 5 M IC#80knic D /=> TR
Ho T L., BBl
200knic b B X ATED > Tz,

d. M EREIL. A—aS7—IA0HdE
21k, A—0S57—2 dstable CHRARHIC
HIBEHNRW., —FH. HEGSERERNIC
HHLERT7T—IOBBIERTHY. €
OEB A — PR E B THERYHE
hhpd.
oo HT., FPROIVANVCERED

A—0S7—2 T, BERBOBERDRA I

VI OWT B AAERLGRVWARS

Do 2720, A—OIFEXBETWVWLHIA —

OSKEFOBRNLATHDLHBHTES. LA

L. BARLCE2EADhSF —OSHiEit3tE

AMTHBRBEVWAR S0, HXEME

ok & LI RN B B2 ED S LM B
TZ5.



A32-11

G. HOUGH
SOLAR TERRESTRIAL ENVIRONMENT LABORATORY, NAGOYA UNIVERSITY

SUPER FAST AURORAL WAVES

Fast auroral waves are east-west aligned filaments of luminosity which, on the basis of very

few sightings, have been reported to originate from arcs and propagate equatorward with
speeds of up to 300 km/s.

At Sanae, Antarctica (L=4) waves have been imaged by low light level TV cameras with
speeds of up to 1200 km/s, speeds in excess of those measured previously for auroral forms.
They have therefore been termed Super Fast Auroral Waves (SFAW). Seven of the eight
recorded events occurred between 03.00 UT and 07.00 UT.

SFAW’s originate from localized regions of brightening within auroral bands, usually in
groups of between 2 and 10 waves of frequency about 2 waves per second. On one
occasion the auroral band was well within the field of view so could be identified as an
omega band.  The waves are restricted to channels of longitudinal width about 100
km.  The SFAW’s are always accompanied by abundant chorus which makes it impossible
to establish a one-to-one correlation between any wave and a chorus element. Any
€quatorial source mechanism for the generation of SFAW’s would require electrons of energy
>20keV. The SFAW’s can travel from L=7 to L=3 and, by whistlers, the plasmapause is
Tevealed to be at L=4, Hence, these waves travel from outside to inside the plasmasphere.
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UV-images and particle precipitations of 8-aurora
observed by EXOS-D

° I.Shinohara!, T.Yamamoto' ,E.Kaneda!, T.Mukai?,S.Kokubun!
1: Fuculty of Sceience, The University of Tokyo
2: Institute of Space and Astronautical Science

The -aurora has an approximately sun-aligned transpolar arc extended contiguously
from the dayside auroral oval across the polar cap to the nightside oval. It appears when
the interplanctary magnetic field (IMF) has a significant northward component. The first
observation of the 8 -aurora was reported by Frank et al .[1982], and analyses of the data
of DE-1/2 satellites have heen performed.

Sun-aligned tanspolar arcs have also been observed by the UV-aurora imager onboard
EXOS-D satellite (ATV). We found two interesting events observed over the northern
hemisphere on Feburary 10 and 13, 1990. On these cases foot points of EXOS-D orbits
almost traced sun-aligned transpolar arcs. The figure represents the superposed immage of
ATV and the orbit of EXOS-D during a #-aurora event on Feburary 10 (UT 22:07~22:45),
showing that the bar of '¢" and the path of the satellite overlaped.

Using images of these two #-aurora events and the data obtained from simultaneous
measurement of the plasma instrument (LEP), we will discuss charactristic of the particle
precipitations corresponding to sun-aligned transpolar arc in comparison with the DE
observations.

Feb.10 1990 22:07
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Polar cap and related global magnetic field and aurora network during STEP period
K.Hayashi, T.Yamamoto, S.Kokubun(Univ. Tokyo), K.Yumoto, K.Shiokawa(Nagoya Um\‘llj) Canada:
GADC obser-vation group(Takushoku Univ., Tohkai Univ..Japan; U.B.C., U.Sask.,U.Vic, Canada;

U.Oslo, U.Tromso, Norway)

Global aurora dynamics campign beign planed during ST.EP ( Sol'fu' Terrestrial Enirgl;i:;0§M)
is basically continuation of the previous campaigns we had in 1986 and 1990 but ex ei:iﬁon o
covering the polar cap region and enhanced for more stabl? and long term data alcqu rat;)rs
Continuous measurments of magnetic fields started at 15 sites supported by local coope .

STEP DM, GADC 7/ V— 73R4l - A —0 F
DILBE KBRRARNE A5 ¥ - 7524 - FY V5
YF-RE9 IRV Y . ) e z—RIZ BT
KT 2. BER - L7 - A—uoW- 47
A -0 S BV - MR O BN E 1T
WERREABROLN) L ERBHEOWRBORIR %
D, T T b & RBABLG) & 0 45t 095 R
BRoBEU~tH2 L2 AELET 2,

C DIBMEH & h 2 K E O BHEE & oM - &

B, TROBBEN S ARE P CH So

PrBRLAEETH Y, »F FRICBRAE, B
W IEAE DROGBEIR 3 527123 L T203 sk R BT
rotErb,

444k, & E TCGADCY WV — 7 H%T - T & 7§l
ﬁf@ﬂ%%%@%ﬁ%m%méa%u\%ﬁgﬁ
WENEESSDERE %R o TV 2 ETIRT ORI
onT., HF FHEILIRIC & % Ellesmere & D Eureka
CORHO BRI GEI 2 ZIR L . KREFEDSE
2ERRRREC R 2EL L E L, N

BEE L ) ORISR % R IERELT o

Magneromers/(logger)

Stations Geodetic coordinate by GPS

Eureka 79° 59°25.4" 085 54'30.0"

Resolute Bay 74" 42°19.6" (094’ 58°08.8"

Cambridge Bay 69° 07°47.0" 105° 03°22.8"

Ny Alesund

Frobisher Bay

Point Barrow 71" 19°22.1" 156" 36°33.7"

(Narsarsuaq)

Schefferville

Fort Nelson  58'50'28.7" 120" 34'27.9"
itehorse  60°42°52.1" 135 04°49.8"

LaRonge 55'09°04.9" 105 16°00.3"

Goos Bay

(Emma Lake)  53°35'34.7" 105° 56'07.4"

Swan River 52'07°19.2" 101 15°04.4"

Fort St. John s¢" 14°43.9" 120°44°55.4"

Sioux Lookout

(Hornepayne)

Parksite 52'12°22.4" 107° 07°02.0"

(Pine)

Ouawa

F+1/(130MB)
F+1/( 42MB)
1/(A 1/w)
F+1/( 42MB)
F+1/( 42MB)
/(A 1/W)
I/(A /W)
F+1/( 42MB)
F+1/(42MB)
F+1/(130MB)
F+1/( 42MB)
F+1/( 42MB)
1 /(A 1/w)
I/(A 1/W)
F+1/( 42MB)
1I/(A 1/wW)
JA 1/w)
F+1/( 42MB)
I/(A 1/w)
/(A 1/w)

F:Fluxgate magnetometer, L:Induction magnetometer

(130MB):130MB digidal datalogger 3 (F & I) or 18 (F only) weeks /cassette tape
( 42MB):42MB digital datalogger 1 (F & I) or 6 (F only) weeks /cassette tape
(A 1/w):PM Analogue record, 1 week/90C cassette tape
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Characteristics of dayside CNA observed at Ny-Alesund(L=16)

M.Nishino, Y.Tanaka, T.Oguti(STEL, Nagoya Univ.)
K.Hayashi(Univ. Tokyo), A.Egeland and J.A.Holtet(Univ. Oslo)

Characteristics of dayside CNA are presented using data observed by
2-dimensional multi-beam Riometer from September, 1989 to May, 1991 at
Ny-Alesund(L=16). The occurrence show a symmetrical distribution
centered at local magnetic noon(~8:38UT) in winter, while they show
increased number in the magnetic pre-noon. Average intensity of the
dayside CNA is about g.3 dB. It is remarked that the dayside CNA more
than 6.5 dB appeared at pre-noon in summer. The relationship of 2-
dimensional images of the dayside CNA with the geomagnetic variations is
presented for the study of auroral dynamics of the polar cusp and creft.

F-OSYERA LB T, VA A— XREAIZA OCT-MAR
REPRE MBI THSERSTRTOH S, e 20 I (1989-1991)
. WATBUCE-SF%y v FREBIBIHERINFY -
~HWFBTFAERT 5919894, 2KRzTINV
FU—BYFA—RE VY x— BRI = — ) I
Ay (REMETS.4° N) WBEL. DBska LT I
BEAEEL T2, ABNTIE. 198949058
25199 1454 TORAMHOR T, BR(6
h~1INT)DCNARKROHE (RESE. ARSE
. BMEAZLLONEE) 20 THET S,

1#t. CNAZEH0.1dBLA EDeventsiz D

No. of Events
-
Q

TOCNADREREFT. ONHOHT, iz oL
EMickEF 52, £ (0ct-Har) THRASES (8:3

iy
o

No. of Events

T &Lk, IEIES A R R MO R DI L. . APR-SEP
HH(Apr-Sept) THRFHIRIIZZ . TOEINL, Rose {1989-1991)
n berg(1987) HSEtRXAMH T3 /=South Pole (RIS "l_rl
BI878.6° S) ItBIF DX (July-Sept) DFELLFLE 5
HRUAHF HDlrobisher BayDEDEHIZHBAL
w3, Night
Ny-Alesund CHIFI X h - BHICNADMRERX, £ l—l‘\,l “'NT ‘L [’1_.‘_,_.‘
5150, 24DIc TSRS <. 120, 3dDIT B A 0 L h—
WERcdH D, EETE ZLIREFE, 0.5dBBAL uT
DORBEI. FRNICREFEITL LB LT,
ZhitKrishnaswamy (1987) DT L 7=South Pole
DRFL—BL TV D,
BT, TOMIZ1990FED1 A~2HILY
O-sSAd—-a3FLFI I AF Y oRN-2—5
LUTFolzuAA—2BEoHH»s, BMICNA
B4 L HBEAERHOM BT DWW T ORI 2 WET 3.

Refernce
Rosenberg, Memo. NIPR, Special Issue, No.48, 161, 1987
Krishnaswamy, Memo. NIPR Special Issue No.48, 287, 1987
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Observation of Bremsstrahlung X-rays with PPB (Polar Patrol Balloon)
in Antarctica

°H. Suzuki 1, T. Yamagami 2, R. Pujii 3, H. Akiyama 2, H. Murakami 1,
M. Namiki 2, S. Ohta 2, Y. Hirasima 1, and M. Kodama 4

1 Rikkyo Univ. 2 I.S.A.S. 3 N.L.P.R. 4 L.P.C R.

A nev X-ray imager has been developed to study the spatial and temporal

characteristics of the energetic component of auroral electron precipitation. The X-
Tay imager consists of a "pin-hole’ collimator and a mosaic of small size (3 mm x 3
mn)  Nal(T1) scintillation ecrystals coupled to a single position-sensitive
photonultiplier (PM)tube. It detects X-rays between the energies 30 to 120 keV
and is employed tostudy spatial structures with scale lengths between 17 and
135 kn (at X-ray generation height).

The X-ray imager was loaded on the polar patrol balloon (PPB) #2. PPB #2 was
launched from Syowa Station; Antarctica, at 18:55 UT on January 5, 1991. We give an
outline of the pey instrumental specification. Then, we show a few preliminary

observationa] results.

X-ray

20 an 5 72 64 27 6 1 2 @
23 94 78 34 S5 ©8 1 1 @

3% 63 38 27 3 6 1 3

17 27 16 2 ©® 1 3 @

~t-collimator 7 2 1 4 3 4 1

3 11 2 2 @8 @

|__lLscintillater 1 1 1 v} 1 1 1 7]

2 6 8 @ 2 06 B O

2 'E" PH tube
78 ao—p

Fig.1 A sketch of the X-ray imager. Pig.2 An X-ray image of a point source.
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In-situ observations of ELF-HF plasma waves and electron density in pulsating auroras
by S-520-14 sounding rocket launched from Andoya, Norway

®H.Miyaoka(NIPR), A.Morioka, II.Oya(Tohoku Univ.), T.Okada(Toyama Prefec Univ.),
M.Ejiri (NIPR) and K.Turuda(ISAS)

The in-situ observations of ELF-HF plasma waves and electron density in active pulsating
auroras were successfully carried out using the S-520-14 sounding rocket at Andoya, Norway.
Intense UHR emissions were observed almost continuously above 100km altitude, while broadband

vhistler node emissions enhanced as the rocket traversed active pulsating patches.

It is also

found that the irregularity of electron density and ELF emissions were accompanied by these

pulsating patches.

Kove—F 1 > 74— S rhoiBbLErR offd
By LTRSS —520— 1 4 58
i2&50y PETUNR199 14281280, N
PVr—DT7Y R—VYHEGBi-TtRExh~-, Zon
o Mzit, 2—0NF - X - SRR E A0
ELF/HF 75 X<y, R+EE - Rk o0
RBEERSHRIR X h, LAY AV E—
F4 Y F—05H2 6 TR C OB R
WLk, = 2Tk, AiEIOEASRICSISi = EFEREL
YUCELF/HF 75 X< ElnEils—2 2o,
B ve—5+ v T3 —0 5 L OMEBHROBE
oML ERERERET B.

E1icBEh=-HF§RD 51 >3 v 7 ARY
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MH zfBEIEFIRE L THATWA0DIXUHR

We discuss about the wave generation mechanisms based on these evidences.
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Bremsstrahlung X-ray Emissions from the Pulsating Aurora: Results of the Sounding Rocket Experiment at
Andoya, Norway, 1991.

©Masaki EJIRI - Hiroshi MIYAOKA - Hisao YAMAGISHI (NIPR), Takamasa YAMAGAMI (ISAS),
Yo HIRASHIMA - Hiromu SUZUKI (Rikkyou Univ.), Masahiro KODAMA (IPCR)

The sounding rocket experiment was perfourmed at Andoya, Norway, in qrder to inves_ugale quantnthely
the physical properties and dynamical processes of the pulsating aurora, with various kinds of coordinated
scientific instruments. The rocket was launched successfully into an active pulsating aurora at 03:28:29 (UT)
Feb. 12, 1991. Auroral Bremsstrahlung X-ray emissions ranging from a few keV to 125 keV were
measured with the Nal scintillation counter looking downwards ( 30° relative to the rocket spin axis ) with
an FOV of 5° . Groundbased observations were simultaneously carried out and gave all-sky TV data,
magnetograms, change in auroral illuminance by scanning photometers, etc. Preliminary results of these data
combined with other observation data are pressented.
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S. Okano!, H. Fukunishi!, and K. Shiokawa2
1 Upper Atmosphere and Space Research Laboratory, Tohoku University
2 Solar Terrestrial Environment Laboratory, Nagoya University

Optical observation of pulsating aurora has been made with a multichannel aurora photometer

(MAP) on board the $-520-14 rocket,

1991, During the ascent of the rocket,

launched from Andoya,

Norway at 03h28m39sUT on February 12,

the width of the 01557. Tnm emission layer was measured to

be about 5km, which is considerably narrow compared to that of ordinary aurora.
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TYyF—+vREbhSITbEFohiS—-520-14
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Pig. 1: Altitudinal changes of 557. Tnm emission

intensity observed by the MAP looking
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Fig. 2: A profile of volume emission rate ob-
tained from the downward data of Fig. 1.

(a)downward and (b)upward during an ascent.
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B11-01 The Generation of Magnetic Fields due to the Polarization
Electric Field in the Ionosphere of Venus

H. SHINAGAWA (Hiraiso Solar Terrestrial Research Center, CRL)

The Pioneer Venus Orbiter (PVO) found magnetic fields in the ionosphere of Venus all the time, although
the magnitude varies from a few nT up to more than 100 nT. A number of observational and theoretical
studies confirmed that the ionospheric magnetic field is induced by the solar wind. It also became clear that the
evolution of magnetic field is described by the magnetic induction equation [e.g., Shinagawa and Cravens,
1988], which is derived from the generalized Ohm's law:

E=-vxB + ;lc—ngB - ﬁ Vp. + nJ -m.v, (v-v;) --- (1), and the Faraday's law: Qa'? =-VxE --- (2)
where n, electron density; e electric charge of electron; n electrical resistivity; vep collision frequency of
electron with neutrals; pe pressure of electron gas; v plasma velocity; v, neutral velocity.

In the right-hand side of equation (1), contribution of the third term (polarization electric field (Epol)) to the
generation of magnetic field has been neglected in previous studies, because the gradient of electron density is
very small. It has been recently suggested that Epo) may be able to produce a significant magnetic field in the
ionosphere of Venus [Shinagawa, 1990]. (The fourth term might also have some contribution, depending on
the magnitude of shear motion of plasma or neutrals [Huba and Fedder, 1991].) In this paper, the effect of

1 is discussed in detail.

If initially there is no electric current and no magnetic field, the generalized Ohm's law, equation (1), is
reduced to: E=-Vp./(nee) --- (3). Taking a rotation of equation (3), and using (2), one gets:

-aa—]:- = % (VT )xV(In n,) --- (4) , where k is Boltzmann's constant.

That is, if the direction of the electron temperature gradient is different from the direction of the density
gradient, a magnetic field can be generated without any initial source magnetic field. In the Venus ionosphere,
the electron temperature increases rapidly with altitude, and the electron density gradually decreases with SZA.
Thus, it is expected that a horizontal magnetic field is generated in the ionosphere. Using equation (4), it is
possible to evaluate the magnitude of the magnetic field for a given SZA. Figure 1 shows the altitude profiles
of the estimated growth rates of magnetic field (dBp,)/dt) generated by %,d for typical ionospheric conditions.
In the subsolar region, the electron densities are nearly constant with SZA, and therefore, very little magnetic
field is generated. Near the terminator region, the electron density decreases rather rapidly with SZA,
producing relatively large magnetic field (dBpo)/dt =1 nT per 100 sec at an altitude between 160 and 200 km).

The magnetic field would grow infinitely, 1f no other
processes are operating. However, as soon as By is

created in the ionosphere of Venus, it is influenced by 280

other processes, such as magnetic diffusion and I

convection processes. The typical decay time constant 260

for B is about a few hours in the lower ionosphere of ~ 240

Venus [Shinagawa and Cravens, 1988). Thus, the g

maximum Bpoi is about (dBpai/dt)x(104 sec), o 20

indicating that Bpol is of the orc{c,er of 1 nT at low 8 200

SZAs, and is 10 n[i‘ near the terminator region. These E s

values seem to be detectable by using the PVO ot I

magnetometer. This kind of magnetic field generation < 160

mechanism may also be responsible for so-called 140 |

"terminator waves" [ Luhmann, 1990] as well as for the e |

formation of magnetic flux ropes in the Venus e Y T

ionosphere. 10 10 10 107~ 10

dBidt  (aTIs)

Huba, J. D., and J. A. Fedder, EOS Supplement, 72, p. 187, Fig.1. The altitude profiles of the estimated
AGU Spring Meeting 1991. growth rates of magnetic field (dBpol/dt)

Lubmann, J. G., Physics of Magnetic Flux Ropes, AGU generated by the polarization electric field for
Geaphysical Monograph 58, pp. 401-413, 1990. given solar zenith angles. The profiles are plotted

Shinagawa, H., Proceedings of the Twelfth ISAS Solar System at every 10° solar zenith angle from 10° to 80°,
Symposium, pp. 55-61, 1990, (Japanese). and at 85°.

Shinagawa, H., and T. E. Cravens, J. Geophys. Res., 93,
11263, 1988.
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lon energization and transport in the dayside cusp region

S. Watanabe (Hokkaido Institute of Information Technology)
B.A. Whalen, A.W. Yau (Hertzberg Institute of Astrophyics)
E. Sagawa (Communication Research Laboratory)

We present the observations of thermal and suprathermal ion distributions from the Suprathermal Ion Mass

Spectrometer (SMS) on the EXOS-D spacecraft in and near the Transverse Ion Energization (TIE) region. It is
shown that the TIE region exists on field lines closely related to the cusp/cleft region and at altitudes which
vary between 3000 to 60600 km on the dayside. The altitude range over which the energization occures is

narrow, less than 100km. In the region, all ions (major and minor species) are energized to approximately the
same energy perpendicular to the magnetic field and ejected into the magnetosphere by the diverging B field.
Above the source regjon, the energized plasma forms conic distribution. The conics include the parallel drift

Ccomponent as well as perpendicular component to the local magnetic field.
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Spurious Electric Field associated with Upward Flowing Ion Beam

H. Hayakawa, K. Tsuruda,

T. Mukai,
The Inst. of Space and Astron. Sci.

T. Okada
Toyama Pref. Univ.

and

Spurious electric fields are occasionary observed with upward flowing ion (UFI) beams near the
poleward boundary of the statistical auroral oval. These spurious electric fields are observed in
winter hemisphere and their distribution is similar to that of UFI beams. These characteristics
suggest following scenario as the cause of the spurious electric fields: (1) Satellite passes the region
where Ej) exists. (2) E|| causes electron precipitation, upward flowing ion beam, and electron
density depletion of the ambient plasma. (3) Sheath radius surrounding the antenna and the
gatellite increases due to the density depletion. (4) Sheath electrons become able to drift along the
antenna when the sheath size becomes greater than the Larmor radius of the sheath electrons. (5)
Drift motion of the sheath electrons forms short circuit between the satellite and the probe.
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B11-04 Vertical Structure of AGW Associated Ionospheric Fluctuations
Observed with EISCAT

Takashi Shibata(? and Kristian Schlegel ("

() Maz-Planck-Institut fir Acronomie, W-8411 Katlenburg-Lindau, Germany
) Denki- Tsushin University, Chofu-shi, Tokyo 182, Japan

A vertical structure of AGW (atmospheric gravity wave) associated fluctuations of ionospheric
plasma parameters in the altitude range of 100~240 km on 7 September 1988 has heen investigated
by using the multipulse data provided from Tromsg (69.58°N, 19.21°FE) measurements in the EISCAT
CP1 (common programme 1) observation. The resolutions of height and time in this measurement
are 2.6 km and 5 min, respectively.

The K, indices on that day and the previous day exhibited relatively low values (<24), and
the d.c. clectric field in the F region calculated from the tristatic common-volume data was also
negligibly small (about 6 mV /m at most). In such a case, the observed fluctuations in the ionospheric
plasma parameters will be almost free from geomagnetic disturbances and they are considered to be
associated with AGWs. Furthermore, the ion temperature fluctuations should be a good cstimate
for the neutral temperature fluctuation in the E and lower-F regions.

Wave power profiles as a function of height have been studied by integrating the power spec-
tral density at each altitude in two frequency bands; the frequency range of the lower band is
0.003~0.017 min~! covering the dominant component of the observed fluctuations, and the higher
band is 0.017~0.07 min='. It has been found that the essential feature of the power profile obeys
the energy conservation law of AGWs propagating in a stratified dissipative thermosphere.

The intrinsic parameters of the dominant upgoing AGW at 109 km altitude have been successfully
cstimated by a method based on the retrieval of the Doppler effect duc to a horizontal prevailing
wind. The horizontal wind velocity has been calculated by making use of the ion drift velocity vector
provided from the tristatic observations in the EISCAT CP1 mode. The cstimated propagation
P.ari}meters agree well with the theorctical prediction of freely propagating AGWs in a realistic
dissipative thermosphere model.

At the altitudes of 180~190 km, an enhancement (almost doubled) of the wave power was ob-
served, which occurred coincidently in both bands of lower and higher frequencies. Two other evi-
dences possibly rclated to this power enhancement have been found; one is a downcoming AGW and
the other is a vertical shear of the meridional wind. We have concluded from these facts that the
upgoing AGW might be reflected from this wind shear at an altitude around 200 km.

Another Peculiarity in the observed power variation was a rapid decrease of the lower-band power
with increasing altitude in the range of 135~155 km, the decreasing rate of which was too large to be
explained by ordinary wave cnergy dissipation. We have found this abnormal wave energy absorption

occtfrs at the transition region of the dominant component in the prevailing wind variation (from
semidiurnal to diurnal),
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Thermospheric response to auroral activity
"H.Fujiwara', S.Maeda2, S.Okano'. H.Fukunishi', T.J.Fuller-Rowell® D.S.Evans®
1) Upper Atmosphere and Space Research Laboratory / Tohoku University
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In order to study thermospheric response to auroral activities, we have analysed simuiation
results of the two dimensional thermospheric model. In this simulation, auroral activities are
changed to represent an impulsive energy input which corresponds to an isolated substorm.

The response of thermospheric temperature to an impulsive energy input is shown in Fig.l.
It is found that direct atmospheric heating takes place in the auroral particle precipitation
region (high:latitude region), whereas the atmosphere of middle or low latitude region
is disturbed by the heat flow from the high latitude region. Time constant’ of temperature
relaxation is found to be several hours at high latitudes.
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Coherent Signal Arraying of Voyager Neptune Radio Science Data

o E. Mizuno, P. A. Rosen (IKanazawa Univ.), N. Kawashima, K. I. Oyama (ISAS)

Coherent signal arraying of Voyager Neptune radio science data was performed successfully, and the signal-to-noise ratio
(SNR) was increased by as much as ~1.65 dB for the 8.4 GHz data, and ~1.75 dB for the 2.3 GHz data for the entire
ionosphere occultation period and most of the neutral atmosphere occultation period. When the raypath penctrated deep
in the neutral atmosphere of Neptune, low SNR prevented a correct estimate of the signal phase in arraying, and the
SNR increase by arraying became smaller than the expected value. Therefore, coherent signal arraying is useful for the
ionosphere. upper atmosphere (p > 2 bar), or the rings where the SNR of the original signal is sufficiently high. We need
to find a more sophisticated phase estimator to array the signals completely even where the SNR is low. In this study, it
was proved that a baseline as far as 8,000 km (Canberra and Usuda, Japan) can be used for a coherent arraying, implying
that the antennas at any places on Earth can be used for this purpose if the spacecraft is visible at the same time.
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Computer Experiment on Self-focusing of High-Frequency Electromagnetic Wave

Hiroshi MATSUMOTO,?
IDenki-tsushin Univ.

Hiroko UEDA,!

Yoshiharu OMURA,?

and Takashi OKUZAWA!
2RASC, Kyoto Univ.

Possibility of the self-focusing of nonlinear electromagnetic wave in a magnetized plasma is examined
with the help of the computer experiment in which the ponderomotive force has initially been applicd
to produce plasma nonuniformity. The result will contribute to some extent to the accomplishment of

the Solar Power Satellite(SPS) project.
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Measurement of the Parallel Electric Field using the Time of Flight
Technique of Charged Particle Beam (1)

Masato Nakamura, the Institute of Space and Astronautical Science

We report the feasibility study of the parallel electric field mcasurement using the time of
flight (TOF) technique of the charged particle beam. For the simplicity we assume that two
spacecrafts S and Sy are located on the same field line (S has higher altitude). The distance
along the field line between Sy and Sy is L. When an electron or an ion beam is cjected
from S; with energy € and initial pitch angle a, and reaches to S.2, the time of flight of the
charged particles T depends on following factors under an assumption that the particlcs nove
adiabatically; i.e., L; distance along the magnetic field line, vo; partlcle.: velocity parallel to the
magnetic field line, y; first invariant (= mvi /2B), E; parallel clectric ficld between S; and
S2, VB; magnetic field gradient between Sy and S2, vo and j are derived from & and op. E
?.nd VB vary along the field line and we cannot determine E and VB uniquely only by the
information of T,L,v,, and g )

owever, we have a possibility to know E and VB along the field line when we use the
following technique. We eject n different energy beams with the mxtlz_x]-pa.rallcl velocitics, vp)
Y02 -, Yon and first invariant L1, P42y - - s Hu- Final parallel v?locxtxes at S2, vy, vyo, ..
Yfn can be determined by mea.sulzing the particle energy and pitch angle. Fm:thcrmore we
make.assumptions, 1) distance between Sy and Sg can be divided into n layers (i.c., Ist, Znd

-y #th, ... nth layer), and 2) in i-th layer E and VB are constant (E; and VB;). Then

we have following equations.

vip1,j = vij (% - %b—i)ti,j (1)
wgtiy=1- 5 - Litiyel, (2)
Zn: tij=Tj (3)
t=1vl'j .y E:;
Unil,j = Vf,j

where [ = L/n, b; = VB, v;:: is the parallcl velocity of j-th beam which enters i-th layer, t; ;
1 Y3 <

is the time of flight of j-th beam in i-th layer. We choose [ as L/n for the simplicity though

these layers are not necessarily equally divided. ek; _ #ibi is the acceleration term along t..hc
magnetic field line dye to theimc-lallel electric ficld and the magnetic field gradient and casily
derived from the conservation of cnergy and the first invariant.
Th(.:re are 2n? 4 3, equations and the number of variables are equal to the number of
:gz::;gﬁ: (‘;’1121 :-n for Vi js n? for t; j, n for E;, and n for b;.) Then there are .solutiogs vfor f.hcstf
n determinant of the cquation sct is not 0. As thcse cquations are nonlinem
2nd order equations the solution is not unique, however, we can choose one of them which is
physically reasonable. When n = 1 the determi,na.nt becomes 0 and we cannot separate E and
VB. When n = 2 the determinant is no-zero and we can solve these equations by hand. When
n = 3, we know that the determinant is not 0, however it is difficult to solve it analytically
Then we have to use a numerical method to solve these equations when n 2 3.
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LARGE SCALE STRUCTURE OF THE POLAR [IONOSPHERE
- A COMPARATIVE STUDY OF THE OHZORA AND DMSP SATELLITES -

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

The Ohzora satellite observed various characteristic signatures of the polar iono-
sphere; polar cap enhancement, cusp region irregularities and enhancement, high latitude
trough, auroral region enhancement and main trough. The results of the electron density
observed by the Ohzora sattelite is studied in comparison with the particle observation of

the DMSP satellites.

The dynamical behavior of the polar ionosphere with respect to the

characteristic polar region as the auroral oval can be described more clearly with the

comparative study.
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Fig. 1 Distrubution of the electron den-
gity observed by the Ohzora satellite,
during the successive orbits on January 25,

1985.

Fig. 2
the satellites DMSP-6 and DMSP-7.
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Thermospheric Meridional Neutral Winds Derived from #(3888)F2
- Comparison with the winds derived from the MU radar -

S.lgi and T.Ogawa (Hiraiso Solar Terrestrial Research Center, CRL)

Magnetic meridional components of the thermospheric neutral winds are derived from the
heights of maximum electron density in the F-layer, 4aF2. This method uses an assumption
that the deviation of observed maximum height of the F-layer from a model ionosphere is
only due to the thermospheric neutral wind. hnF2 can be derived from an ionospheric
transmission factor #r2888)F2 by using an empirical relationship between AaF2 and
f{(soaa)re. In this paper, the neutral winds over Kokubunji, Tokyo are compared with the
winds observed by the MU radar at Shigaraki.

1. BUBE BEBERAOEILRS E5 OysSnatfAVE.
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Ionospheric Ion Drift Velocity on Geomagnetic Quiet Days
Measured with the MU Radar

O!Shinji Kadokura, *Tomoyuki Takami, *Shoichiro Fukao, 2Mamoru Yamamoto, and ?Yasufumi Yamamoto
(*Kakioka Magnetic Observatory 2Radio Atmospheric Science Center, Kyoto Univ.)

A new analysis procedure is developed for the data of ion-drift measurement with MU radar on geomagnetic quiet days.
The procedure is adopted on analyzing the data of the geomagnetic quiet period, December 5-9, 1988, and achieves a good
accuracy, about #10m/s of estimated error. The results will be discussed comparing with geomagnetic data at Kakioka,
Kanoya and Memambetsu.

1988 4£ 12 A 5 ~ 9 HIZHRSEHIBE W /AMEIT. L Figure: Ton drift velocity obtained with the new procedure.
bMU L—#4 KU 7 MERIE— FCEIESNTHED, #  Error bars indicate estimated error ( S.D./v/R ).
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MU Radar Measurements of the F-region Ion-Drift velocity
in a Disturbed Condition (2)

Y. Yamamoto, S. Fukao, T. Takami, S. Kato
T. Tsuda, M. Yamamoto, T. Nakamura
Radio Atmospheric Science Center, Kyoto University

The MU radar was used to observe the ionospheric F region ion drift velocity and clectron
density during the geomagnetic storm of 21 October 1989. The component of ion drift velocity
perpendicular to the geomagnetic field is found to be ~ 160(m/s) during 1800-1920 LT, when
the height of maximum electron density increased by 200km in 1 hour to reach an altitude of
650km. . 21-0CT-1989 17:01 - 21-0CT-1989 19:32
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lonospheric disturbances produced by the’eruption
of Mount Pinatubo on June 15, 1991

K. IGARASHI. S. KAINUMA, I. NISHIMUTA,
S. OKAMOTO, T. TANAKA and T.OGAWA
Communications Research Laboratory, MPT

The volcano Pinatubo (1,740 m high), 100 km north of Manila, began eruption on June 9, 1991 since
600 years ago. The main eruption started at about 0600 UT on 15 June. This eruption generated strong
atmospheric pressure perturbations. We present some preliminaly results of the ionospheric disturba-
nces over Japan which seem to have been produced by this eruption. The remarkable, oscillatory dist-
urbances appearing on the records of HF Doppler and TEC (total electron content obtained with a 136
Hz signal from GOES-3) at some stations are shown in Figure 1. The oscillation period of approxima-
tely 20 minutes appeared on the HF Doppler and TEC curves. During the period of 0907-0911 UT the TEC
at Yamagawa shows the perturbations with amplitude of about 4 % of a nominal daytime TEC. As a short
wave fade-out (SWF) associating with a solar flare occurred at 0813 UT, it was not easy to find out
the disturbance fronts. From the 15 MHz HF Doppler data received at Yamagawa the horizontal group
velocity is estimated to be slightly above 300 m/s. Small perturbations of foFZ and 4'F also appear-
ed from 0900 UT to 1200 UT at Kokubunji.

Acknowledgements:The michrobarograph records to confirm the atmospheric acoustic-gravity waves were
kindly supplied from the Japan Meteological Agency (JMA).
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Fig. 1. Faraday rotation angle versus time at Wakkanai, Yamagawa and Okinawa(lower figure), and
8 /10 MHz Doppler plots at Koganei and 10/15 MHz Doppler plots at Yamagawa (upper figure)
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OBSERVATION OF EQUATORIAL TONOSPHERIC IRREGULARITIES AT LOWER MID-LATITUDE
°Hisamitsu Minakoshi Ichizo Nishimuta and Tadahiko Ogawa
(Communications Research Laboratory)

This paper reports the characteristics of peculiar ionospheric scintillations observed at
lower mid-latitude in Japan zone using radio beacon transmissions (136 MHz, 12 GHz,20 GHz) from
geostationary satellites, suggesting that equattorial irregularities extended as far as lower
mid-latitude {(18° N geomagnetic) prohably owing to the fountain effect during the pre-midnight

period in equinoxes of high solar activity.
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The studies on the effect of scintillations by simultaneous wideband spectral observations
of the Jovian decametric radio bursts at two stations

LTanaka,H.Oya,A.Morioka,M.lizima,M.Nakajima (Geophysical Institute,Tohoku Univ.)

Wideband spectra (20-40MHz) of Jovian decametric radio bursts have been observed at two stations of Tohoku
University Jovian decametric radio wave observation stations, Yoneyama and Zao, with distance of 85km’s to
study the effect of ionospheric electron density fluctuation. The result shows that the dynamic spectra of Jo-
vian decametric radiation consists of the part with similarity and the part completely different from each other
sugesting the interference due to the propagation path difference for the radiation from the source with coherent
nature.
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TONOSPHERIC TOTAL ELECTRON CONTENT OBSERVED BY VLBI DURING CDP PERIOD

Tetsuro KONDO .
(Kashina Space Research Center, Communications Research Laboratory)

Comnunications Research Laboratory has joined NASA Crustal Dynamics Prgject
(CDP) since 1984 using a VLBl system at Kashima. Main purpose of CDP is to
measure plate motion directly by space geodesy, such as a VLBI. On the other
hand, VLBI observations provide us infornation about ionospheric total electron
content as a by-product of the measurement. A feature of TEC nmeasurement by
VLBI is that we can obtain TEC at all stations participated in an experiment.
These stations are located world-widely. Using TECs obtained by YL?I, we have
Statistically investigated the relation between TEC andsolar activities to model
TEC variation as a function of sunspot number.

388

BEBAWARB19844»5NA ST T
SADEHS 5B N2HE (CDP) 2sol- FAIRBANKS _
REMUTHHBYVLBI B EHFoTY 3
3 COCDPHEIX1990E12H 5l -
E%T?éﬁ\VLBIﬁwa#QIS 5 }
A JESMRAEHE R EOBME £l | -
BENABBROGEHAFRELT & ,1
MUz, risemmVLBIF— gty |7} ) i
;#Bm@%abt;a¢§ML1ma Lo l |
ATOBEEMLBTN (TEC) 2 “%k }
§?6$ﬁ$*6‘1)0 EUJ&EZ“*@ ° ll T 1 } T 1 T LI
ACOTECORREKEBRA (TR o | ersuia )
PR E2ARMB I HMANZ T 5 2o 1
Lﬁﬁmmﬁmmtbtﬁsnaocb Y ]
CTHONETECON, mR. %97 S ze0~ J ]
;)(::74)\7;7K:/91(79X g { |/| |
(g BYsEBRBA L ARMBAMNE ET J,’f i
;OZABRYNE) OlELE 1 kR gt MO .
Q%ﬁm?-f%@a1984¢»el = ‘h
8441 25?550 F—5dhicix® .'-o—*'h*' { N
ﬁ%m%%&ntmakwuay*#x " 4
EAB > TVWEMTEC & Bt %0 L i T
r‘?“'%mmiﬂﬂﬂﬁ*ﬁéi’t%o HRrbhBE £ KAUAI
REMS SEBCSY 5 TEC @AM g T } ]
HBLOMOMUNA Y, c OF kR & S .l - .
NTVBACEE LR o2 08 & & =T | o
R ERABRBOM T b B 47 A8 £ . | §
S5N3. CNOLOMENSZRE B Y 5 g il - ¢
TEC:ABRAENKEMwT e 71 el l .
ﬂ.’-?‘%i’.&bfﬁﬁ&&f;ao &iﬁﬁf‘it w *0
ILTRBRETECEFAkko 0w s w&‘ .
2T5F%RCH 5, B
(l) Kondo'T and S-Haﬂa.”ﬁstinatlon ° l .zlo : ;o : 120 ! x:se : 200
of total electron content using very ° SHODTHED SUNSPOT NUNBER

long baseline interferometer”,Proc.

NIPR Symp.Upper Atmos.Phys.,3,96-104, Fig.1l. Scatter plots of TEC (DC conm-
1990. ponent) vs relative sunspot number.



B11-P43 MU L —4"—I|Z & B traveling plateau OEAI

HMAXS . ERE—E . niE it . REAKE | WK & . PRHEF, IIRER
RERY BEHNERPRtY*-—

The traveling plateau observed with the MU radar

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

We report a pattern of a traveling disturbance which is related to F-layer tilts. This dis-
turbance, which we call a traveling plateau, appears as a flat part in the inclined F-layer, and
travels almost directly from north to south. Approximately 70% of all traveling disturbances
well defined by the MU radar multiple beam observations have this plateau characteristics. From
96-hours of echo power profiles, we identified 15 cases of traveling plateaux and the horizontal
scale and the traveling speed of the plateaux were calculated for each.
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Figure 1. Temporal variations of the F2 peak alti-
tude during 1620-1930LT on 13 March 1989.
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Figure 2. Schematic illustrations demonstrating
the spatial nature of the traveling plateau.
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on March 1 5, 1 9 8 8
Hiromitsu Ishibashi , Takashi Maruyama ,

Kazuhiro Ohtaka , Tadahiko Ogawa

Communications Research Laboratory

We have reported that unusual enhancements in mid-latitude
ionospheric total electron content (TEC) was found during the
geomagnetic storm on March 14-15, 1989. The phenomena are
Ssubmarized as follows:

1. The enhancements started simultaneously at mid-latitudes
around Japan before local midnight and lasted for several
hours.

‘2. B latitudinally localized structure with a factor of 10
lhctrease at peak relative to background were found near 50°
Eeographic latitude.

3. The enhancements were observed during the recovery phase

4. Time variation of h'F at five ionosonde stations of
wakkanai.Akita, Kokubunji, Yamagawa and Okinawa showed the
downward notion of the F2 layer.

Among these, items 1 and 4 suggest the penetration to
low-latitudes of westward electric field which causes a
enhanced plasma flow from plasmasphere to ionosphere.
f{:"this report, tg check the plasmasphere-ionosphere plasmna

» We examined precipitating particle data observed by
the PH§P-F8 and F9 satellites. The low energy(~30eV)

Précipitating ions were found to be much enhanced just above

the region where latitudinal localized strucure in TEC were
observed. )
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Modeling Study of Quasi-Periodic Scintillations
B12-01

TAKASHI MARUYAMA
CRL/Hiraiso Solar Terrestrial Research Center

A variation in field strength of radio waves transmitted from artificial satellites sometimes ex-
hibits a regular periodic pattern, which is called quasi-periodic (QP) scintillations. The generation
mechanism of QP scintillations is believed to be Fresnel diffraction by an obstacle moving across the
radio wave propagation path. Many researchers suggest that the obstacles are plasma density en-
hancement with a linear shape in the ionospheric F region or sporadic F layer, which may be a field
aligned columnar shape (F region) or a wave front ( Es layer). While the author proposed disc-shaped
two dimensional obstacles in Ej; layers to explain a particular observed feature in terms of plasma
instability [Radio Science, 1991]. However, there seem to be no definitive work on the shape of the
obstacle up to now. In this paper we present an observational evidence and model calculations which
directly support the disc-shaped obstacle model.

QP scintillation records obtained at Wakkanai Radio Observatory during 1990 are used for the
analysis. In actual records, there are a variety of amplitudes, duration, symmetric/asymmetric feature,
and many parameters. In this paper, QP scintillation patterns are examined quantitatively with
respect to the maximum enhancement of the field strength and minimum field strength at the deep
central fade out for each QP scintillation event having peak to peak amplitude greater than 3dB.
The results are shown in Figure 1. In the figure we divided the data into two types; open rectangles
indicate events in which ringing pattern develops only after the deep central minimum or ringing is
less developed, and small dots indicate events in which well developed ringing patterns exist on the
both side of the central portion. It is noted in the figure that the ratio of the maximum field strength
enhancement to the deep central minimum, R = |MAX|/|MIN|, is larger than unity for 25% of the
all events analyzed. If the data are limited to the former type, R > 1 for about 39% of the events.

Fresnel diffraction patterns are calculated by the equations previously presented [SGEPPS spring
meeting, 1990] assuming a drifting disc-shaped obstacle. The results show that the ratio R is always
less than unity when the center of the disc passed the radio wave path. While, when the edge of
the disc grazed the radio wave path, the ratio becomes greater than unity. We have also calculated
diffraction patierns for a linear obstacle case with various widths and densities. However we failed to
reproduce the pattern with R > 1. Thus 25 % of the observed patiern can be reproduced only by
two dimensional obstacle model. The current result is important for the study of plasma instability
processes going on in Es layers.
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Multibeam Observations of Mid-Latitude E-Region Field-Aligned Irregularities
with the MU Radar
°Mamoru Yamamoto!, Shoichiro Fukao®, Tadahiko Ogawa?, Roland T. Tsunoda?,

Toshitaka Tsudal, and Susumu Kato!
(*RASC, Kyoto Univ., 2Communications Res. Lab., *SRI International, U.S.A.)

We have conducted multibeam observations of field-aligned irregularities (FAI) in the ionospheric E-region
with the MU radar (34.9°N, 136.1°E). The antenna beam was stecred northward in 12 azimuth directions
which were set to be perpendicular to the geomagnetic field with zenith angles of 51-63°. The range and time
resolutions were 600 m and approximately 1 min, respectively. As shown in Fig. 1, intense FAI echoes were
detected just after the sunset. The fluctuation pattern in the echo intensity shows clear westward propagation
of echoing regions with a phase velocity of approximately 150 ms~1.
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Fig. 1: Contour plot of FAI echo intensities observed in 12 beam directions at 105 km altitude in 19:30-21:00, 9 May
1991. The ordinate corresponds to the relative distance (positive eastward) between scattering volumes, along which the
beam positions are shown by symbols (). Solid line in the figure shows the time of the sunset at the altitude of 100 km.
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Meteor trail obsrvations with the MU radar (2)

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

We have studied the ambipolar diffusion coeffcient inferred from the decay constant of the power of meteor
echo received with the MU radar. Fig. 1 shows the height profile of the ambipolar diffusion coefficient observed
in 8 - 12 August 1990. Fig. 2 shows the time series of the ambipolar diffusion coefficient normalized by the mean
value(Fig. 1), where six plots correspond to the six areas divided by arrival azimuth angle of echoes. Each time
series shows diurnal variation with maximum in the morning. Further more the ambipolar diffusion coeffficient
depends on the arrival direction of echoes, which can not be simply explained by the effect of magnetic field,

density gradient or temperature gradient.
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Fig. 1 : Height profile of the ambipolar diffusion coef-
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Fig. 2 : The time series of the ambipolar diffusion

ficient observed in 8 - 12 August 1990 with the MU radar. coefficient normalized by the mean value(Fig. 1).



B12-04 The Adoption of real Values in the Mechanism of Aspects of the
Response of Electron Densities in the ionospheric D-region

produced by solar soft X-ray Flares to the Flares and a calcu-
lated Approach to SPA’'s

Mitsuo Ohshio*, Mardina binti Abdullah**
Shiroma**

Faculty of Engineering, Univ. of the Ryukyus * present, ** former

, Yuhji Hiragushi**, and Osanu

Enhanced electron densities AN(y ,z,t)'s (where % :solar zenith angle, 2 =0,
60,80, & 85° ,z:altitude, 2=40~ 150 km, Az=10 kn, and t:flare time, A t=1 min.)
which were calculated based on observed enhanced radiation flux 9f solar soft X-
ray flares AF(2=0.05 ~0.8 nm, t) (where A :wavelength) show time lag ti(x ,2)
against their corresponding AF, The time lag ti1(x ,2)=t sn-t 4r shows a monoto-
nously increasing relation of %2 ; while does not show this relation for z, but
has the maximum value at z=80 km in the case of adopting z=60, 80, & 100 km.

The mechanisn of this aspect of ti1(z) can be interpreted by.the fact that t,
obtained from a simple X-ray flare model is a decreasing function of B (2 ,zz=
2 are(z)No(y +z) which is-a predominant factor constitutu?g tl‘ (where o crr=ef-
fective recombination coefficient and No:electron density in quiet state).
This model is constituted by an establishment in which under the condition of

A¥(2,2,t)/Na(x ,2)< 1, enhanced rate electron-ion pair production A ‘I(xn-z»
0St=t.) (where n:the maxinum value of Agq) increases in proportion to i

(where n:a positive integer) and after Ag=const. during 7 aZ0, Ag(x ,2.la S
téte) (Whe

re e:end) decreases in proportion to e %' (where the proportional

constant: g (g 12)) so as to satis¥; ‘)Aoq(x Zobmoet ta)=bA a2 ,z,ta. ) (where
blaspo:itt:ive .constant) . ‘ d based on

uch flare parameter = =, and B which were determine ase
t.he' real solar soft X-riya?l:ri.s t(?:xl; 9’ 1989 & Nov. 13~14, 1988) wel! ex-
Plained the observed time lags opty,a S ’(where m :the corresponding maximum val-
ues of AF and AN and ob:observed value). The ratios p 1= wnti.a(x ,2)/ost1.a
(2.2)'s (where th:theoretical value) brought about fairly good results that the
range R=0.13~3.2, the mean M=0.87, the standard deviation o =0.75, 0 case for
P 1<H-0=0.12, and 6 cases for'p ;>M+g =1.62, for the adopted 30 cases. Fur-
ther, twhivaly ,2)-o0uty, o(z ,2) < 0.45 [min.] <At=1[min.] was obtained for 6

cluded owi obti1. m ,z)=0.

he realizability of thgwéggv;?de;é;’ibég eslimated values of AN(x ,z,t) was
confirmed by SPA's A ¢'s. Time variations in SPA’s which occurred on 6 VLF
radio wave circuits received at Inubo due to a solar soft X-ray flare with a
nonopeak smooth type (Aug. 17, 1989) were calculated at intervals of one hour,
ySing some results obtained P;'eviously and some necessary conversions., In ob-
taining a TePresentative solar zenith angle on a circuit ¥ (1), the mean value
of x(t)'s at intervals of 200 km on the great circle path between a transmit-
Ling site and the receiving site was used.
Pas(t)=A ¢ .0y (t)/A ¢ o (t)’s (where cal:calculated value), as a
whole, took the valyes of 0.5~1 throughout the life of SPA’s, showing underes
tlmatt}d values. It would be concluded, however, that A ¢ ca1(t) fairly well
explained the whole aspect of time variation in A  os(t).
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A consideration of the lower ionospheric disturbances based on the changes
of the phase and frequency of Omega signals.

oN.KAWAKAMI ', S.SHIMAKURA '', N.SATO 2’, H.YAMAGISH! 27, M.HAYAKAWA 3’
1) Dept. of Electrical Eng., Chiba Univ. 2) National Inst. of Polor Res.
3) Univ. of Electro Communications

It is able to know the lower ionospheric disturbances on the basis of the changes of the
phase of Omega signals. There are, however, a little informations. Using the data observed
simultaneously at three stations in lceland, it is shown that the dynamics of disturbances
may be discussed based on the frequency variations of received signals.
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Development of a method to measure Tv of vibrationally excited molecular
nitrogea (II), Y. Wizomachi ** K. -I. Oyama®¥® K. Suvzuki®®
1. Tokai University, 2. The Institote of Space and Astronautical Science

3. Yokohama National University

A metbod to measure vibrationsl temperature (T.) of vibratonalally
excited nitrogen molecaule in the ionosphere is being developed. The method
is to measure the two lights (4278A and 4236A) which are emitted in
B2Z3(V')>X,Z (V") transition and calculated the relative population
ot N2 at B,Z¢(V'). N, at BT (V) are produced by electron
besm whose energy is ~ kev. The relative N2 population at X123

(ground state) are calculated from the relstive N2 poputation at V=0 and

level

V=1 levels of B,X 2.
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Observation of a MFW Signal Strength and The Current Distribution of a MFW Transmitting Antenna

Tsuyoshi Nakamura' Masayoshi Mambo'* Tetsuo Fukami'™ Isamu Nagano'!
'Hokuriku Electrical Power Company 'Kanazawa University !'"Ishikawa College of Technology

The current distribution of a vertical transmitting antenna for a medium frequency wave is ob-
tained by applied Hallen’s method by using that the ground lines are symmetrically distributed
around the vertical antenna.That is, the current distribution of the vertical antenna with the
ground lines is calculated by using the boundary conditions at both antenna and ground surfaces.
The vertical directivity of the antenna is obtained by the current distribution.For the MF an-
tenna of Mainiti Broadcasting System at Osaka the obtained current distribution agrees with the
measured value.And also the signal strength calculated by using the directivity is in fair a-
greement with the night-time signal strength for long term observation at Kanazawa and is im-
proved aboul 5dB compared with the strength calculated with the perfect conductor.
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Study of Aspect Sensitivity of Radar Echoes in the Lower
Atmosphere

H. M. Ierkic, T. Tsuda
Radio Atmospheric Science Center, Kyoto University

We have conducted a quantitative study of the effects of Aspect Sensitivity of radar
echocs on the determination of radial velocity and velocity variance as derived from the
first and second moments of the frequency power spectrum. The scattering model used
finds a simple physical description in diffraction effects from an obliquely illuminated
three dimensional aperture. Our formulation can be used to state the zenith dependence
of the radar echocs as an intrinsic property of the scattering medium, that is, independent
of antenna parameters. Some of the results to be reported include the relation between
the radial velocity and the wind velocity given by,

V, = (ucos ¢ + vsin ¢) sin(p/q - ) + wcos(p/q - 8)

The formula for the radial velocity standard deviation,

JVZE-vV2 = —“"2'*'“"2[1 + L“_'z_]
T r \/'z_q 2q2 vl2+wl2

with 8, ¢ zenith and azimuth angles respectively; u, v, w wind velocity components;
v = usin(p/q - 0) + wcos(p/q - 8), v' = —ucos(p/q - 8) + wsin(p/q-9), w' = —v; p/g =
b2/(a? + b?), ¢* = a? + b2 where a, b parameterize aspect sensitivity and antenna beam
characteristics respectively according to the formulas exp[—a?sin? 8], exp[—b?sin?4).

The aspect sensitivity of the echoes gives rise to errors in the estimation of various
parameters. These biases can be substantial as evidenced, for example, by near-vertical
observations of radial velocities with the MU radar. Similarly, Doppler widths can be
appreciably undercstimated.

The radar cross scction associated with our scattering model can be written as,

7/2

8—\/_/%?—— 12 -1, - 5nZ exp[—2k213 (sin? 0 + 1212 cos® 0))
with, I, I, horizontal and vertical correlation lengths; én2 mean square index of refraction
fluctuations; A, k radar wavelength and wavenumber respectively; € zenith angle.

This last result (including Fresnel cffects) will be compared with previous published
results.

Finally, we discuss our findings in the context of a more rcalistic description of the
scattering propertics of the lower atmosphere.
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Seasonal Variation of Refractivity Turbulence Structure Constant
in the Troposphere and the Lower Stratosphere observed with the MU Radar

°H. Hashiguchi, S. Fukao, M. D. Yamanaka, M. Yamamoto, 5. Kato
(Radio Atmospheric Science Center, Kyoto University)

Vertical profiles of refractivity turbulence structure constant Cn? (which is proportional to the radar volume
reflectivity) from 5 to 20 km altitude were observed with the MU Radar over 4 days every month from 1986
to 1988. C,2 profiles were calculated also from wind velocities, temperature, and humidity observed with
the routine rawinsondes. The profiles observed with the MU Radar have maxima in summer (winter) in the
troposphere (stratosphere), whereas those obtained from rawinsonde data are smaller (larger) than the former

in summer (winter).
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Seasonal Variation of Gravity Wave Activity in the Lower Stratosphere
Observed with the MU Radar

Y. Murayama, T. Tsuda, T. Nakamura, S. Kato and S. Fukao
Radio Atmospheric Science Center, Kyoto University

From the MU radar observations in the lower stratosphere conducted for about four days
each month from December 1985 to December 1989, we have analyzed seasonal variations of
radial wind velocity variance, W, and momentum flux, v'w’. We found clear annual variation
of 42, which agreed fairly well with that of mean horizontal wind speed. It is suggested that the
jet stream activity is important in causing seasonal variation of gravity wave activity. The zonal
momentum flux at 15.5-17 km heights also indicated an annual variation with negative values
in winter and about zero in summer. Transportation of westward momentum is suggested to be

dominant in winter.
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Fig. 1: Seasonal variation of radial wind velocity vari-
ance at 15.5-17 km heights with the wave periods of
5 min—21 hr from December 1985 to December 1989.
Box, circle, triangle, cross and X symbols indicate data
in 1985, 1986, 1987, 1988 and 1989, respectively.
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Fig. 2: Seasonal variation of mean horizontal wind
speed at 12,5 height.
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Fig. 3: Seasonal variation of zonal momentum flux at
15.5-17 km heights with the wave periods of 5 min-
21hr.
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Radiosonde Observation of Atmospheric Waves in the Equatorial Indonesia
T. Tsuda, Y. Murayama and S. Kato

Radio Atmospheric Science

Center, Kyoto University

We launched one hundred radiosondes every 6 hrs at Watukosek, Indonesia (7.57°S, 112.68°E) in a

period from February 27 to March 22, 1990 to observe

temperature, pressure, humidity and wind velocity

in the troposphere and lower stratosphere. Extracting the wind components with periods of 6-96 hr, we
found dominant gravity waves with a vertical wavelength of ~3 km and a period of ~3 days in the lower

stratosphere.
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Fig. 1: Time-height contour of zonal wind ob-
served at Watukosek, Indonesia from February 27
to March 22, 1990. Components with periods less

;}Ilan 96 hrs are extracted by using a high-pass-
ter.
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Fig. 2: The same as Fig. 1 except for the difference

in contour plot levels.
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Rayleigh lidar Observation with CRL 1.5 m¢ Telescope
©Takashi Shibata and Toshikazu ltabe

(Communications Research Laboratory)

CRL begun Rayleigh lidar observation of upper stratospheric and lower
pesospheric molecular density since May 1991. The telescope. whose diameter is
1.9 m, used in the observation is originaly prepeared for a experiment of
optical communication between the ground and a satelite. The observation
efficiency is about ten times higher than the observations by Shibata et al.
(1988) at Kyushu University. Studies about middle atmospheric gravity waves
will be made by observed data with the lidar.
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Single Radar Vorticity Measurements with the MU Radar
Using the Oblique Spaced Antenna Method

°Shoichiro Fukao?, Miguel F. Larsen?, Robert D. Palmer?, Mamoru Yamamoto!,
Toshitaka Tsuda!, Susumu Kato!
(1. RASC, Kyoto Univ., 2. Clemson Univ., U.S.A.)

The oblique spaced antenna (OSA) method uses an analysis technique that is essentially identical to the
spaced antenna (SA) method. The primary difference is that the transmitting and receiving arrays are all
phased so that they point off vertical at a particular azimuth. The OSA method makes it possible to measure
vector winds at spatially-separated positions, which can be used to calculate the vorticity and divergence of the
wind field over the radar. The first OSA measurements with the MU radar were carried out in 22-26 February
1990. The estimated vector winds showed good agreement in different beam directions. The vorticity and

divergence values calculated from the OSA measurements showed a realistic behavior during a frontal passage.
16
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in the stratosphere
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1. Introduction

Two-dimensional (2D) spectra of wind and temperature
fluctuations in the stratosphere are shown and interpreted
in the framework of the gravity wave theory. A comparison
with an analytical wave model is also performed.

2. Two-Dimension Spectrum

We have used for this study horizontal wind and tem-
perature measurements obtained respectively by the MU
radar (Shigaraki, Japan) and by the CEL lidar (Biscarosse,
France). The 2D spectrum is estimated by a Fourier Trans-
form of the cross-correlation functions of the successive
wind (or temperature) vertical profiles. It is therefore
possible to estimate the power spectral density (PSD) of
the fluctuations versus vertical wavenumber in a given fre-
quency range and conversely the frequency PSD in a given
wavenumber range. A monthly-averaged 2D spectrum of
horizontal wind fluctuations obtained during August 86 by
the MU radar is shown in figure 1. The spectra versus ver-
tical wavenumber for various frequency intervals and ver-
sus frequency for various vertical scale ranges are shown
in fig 2. The energy density vs. frequency appears to be
nearly independent of wavenumber for wavelength rang-
ing from 500 m to 5 km. On the other hand, the energy
density versus vertical wavenumber appears to be different
according to the frequency range. The vertical PSD of the
low frequency waves (T > 8 hours) is almost flat up to
a vertical wavelength of about 1 km and then is sharply
decreasing. The vertical PSD of higher frequency waves
(T < 8 hours) shows a weak decrease (roughly a —1 slope)
in the accessible wavenumber range.

3. Interpretation

The vertical PSD of low frequency fluctuations (T > 8
hours) shows a very good agreement with gravity wave
theoretical model (Smith et al., 1987): it is white up to
some cut-off wavenumber and then decreases with a m-3
slope (m is the vertical wavenumber). Such a —3 slope is
consistent with the hypothesis of a saturated wave field
in the corresponding wavenumber range. However, for
larger frequency waves (T < 8 hours) the vertical PSD
does not show such a —3 decrease, indicating that the
shape of the PSD is no more determined by saturation
processes. On the other hand, the frequency PSD remains
almost invariant regarding to the vertical scale of the fluc-
tuations, showing a w™ 3 shape. Our main conclusion
is thus that the waves reaching saturation are essentially
those of low frequency (so-called inertia gravity waves)
whereas higher frequency waves are not fully saturated.
A suitable spectral model of gravity wave should thus in-
clide a wavenumber-frequency dependency and could be
of the form A(m,w)B(w)-

Smith, S. A., D. C. Fritts and T. E. VanZandt, Evidence for
a satu'ratcd spectrum of atmospheric gravity waves, J. Atmos.
Sci., 44, 1404-1410, 1987.
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Fig. 1. Two-Dimension spectra versus frequency and vertical
wavenumber, obtained from MU radar data in the lower strato-
sphere. The 2D spectrum is an average of four time sequence
measurements (21 hours long) performed between 18 and 22
August 1986.
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Upper Stratospheric Vertical Wind Oscillation observed by the Jicamarca VHF Radar

2 2
Y.Maekawal, M.Yamamotoz. S.Fukao?‘, T.Tsudaz, M.D.Yamanakaz. T.Nakamura®, S.Kato” and

R.F.Woodman® 1:0saka Electro-Commun.Univ. 2:RASC Kyoto University 3:Jicamarca Radio
Observatory

The Jicamarca VHF radar (58 MHz) in Peru has very large antenna aperture
(288 m x 288 m) and peak transmit power (1.5 MW). The height resolution was, however,
more than 2 km in the old transmitter and receiver systems. Therefore, reliable
atmospheric echoes were difficult to obtain in the height range from 38 to 66 km,
which was often called a "gap region”. Recently, new transmitter and receiver systems
with height resolution of 25¢-508 m have been installed in the Jicamarca radar. As ia
result, this high-resolution observation conducted in 1998 detected "real" afmosphef c
echoes for the first time in the "gap region”. These echoes can be distinguished from
clutter using the cross-dipole array to monitor antenna sidelobe echoes. ) .

Figure 1 depicts a time-height cross section (a) and standard deviation (b) of
the observed vertical wind fluctuation. There appears a clear downwgrd phase
propagation with time in Fig.l(a), suggesting upward energy flow of gravity waves.
The vertical scale of the waves seems much shorter in the stratospherg (<59 l'(m) than
in the mesosphere (=58 km). The standard deivation shown in Fig.1(b) mcreasgs
exponentially with height both in the stratosphere and the mesosphere. Note that the
wave energy indicated by the chains decreases significantly near the stratop:t!l_lse
(~58 km). According to simple theoretical consideration on gravity wave satura ;on
condition, the stratospheric wave (<58 km) will have a saturation value of ~ 9.3 mt:»
while the mesospheric wave (5@ km) may grow up to ~ 3 m/s, being consistent with df
present obgervational results. Also, these features agree well with the past mi'l"
latitude lidar observations of the upper stratospheric temperature fluctuation
(Chanin and Hauchecorne, 1982). It is thus confirmed that the Jicamarca radar
measures trye atmospheric wind velocities due to the gravity waves.
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Comparative Observations on the Mesospheric Gravity Waves with
the MU Radar and MF Radars
Takiji Nakamura!, Toshitaka Tsuda!, Yasuhiro Murayama!, Susumu Kato!,

Shoichiro Fukao!, A. H. Manson?, and R. A. Vincent?
(*RASC, Kyoto Univ., 2Univ. of Saskatchewan, Canada, 3Univ. of Adelaide, Australia)

We carried out comparative observations of the mesospheric gravity waves between the MU radar (35°N)
and Saskatoon MF radar (52°N) from January 1989 to January 1990, and between the MU radar and Adelaide
MF radar (35°S) in June 1987 and January/February 1991, The observational and analytical parameters and
techniques are adjusted between the different radars as far as possible. Figure. 1 shows the monthly mean
intensity (u”Z) of the gravity waves with the periods of 10-100 min at Saskatoon MF radar and the MU radar.
The Saskatoon data show the maximum in summer, the secondary peak in winter and minima in equinoxes.
The data of the MU show similar vairation but somewhat noisy because each monthly average in the MU is
done only for 4-5 days observation per a month. The average of monthly ratio of u'Z, v"2 and w? between the
MU and Saskatoon is about 1.6 for all components. The comparison between the MU and Aelaide shows that
similar amplitude of the gravity waves in local summer and winter, respectively. These results suggest the large
intensity at the lower latitude and hemispheric symmetry on the gravity waves activity with short periods.
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CHARACTERISTICS OF A LARGE-SCALE GRAVITY WAVE OBSERVED IN THE MESOSPHERE
Y. Muraocka®, S. Fukao?, T. Sugiyama®, M. Yamamoto®, T. Tsuda®*, T. Nakamura®, and S. Kato?
1. Hyogo College of Medicine, 2. RASC, Kyoto University, 3. Kyoto University

In the last several years we have measured mesospheric wind velocity by using the MU radar at Shigaraki
(34.9°N, 136.1°E). Since the radar system provides a high-resolution wind data in space and time with
sufficient accuracy, we can easily find a variety of gravity wave motions in the observed wind profiles.

Here we report an analytical result on the wind data obtained September 5, 1988 because we could
successfully estimate propagation parameters of a gravity wave motion from the data. Fig. 1shows a time series
of the hOurly-averaged meridional wind velocity profiles for the period 08-16 LT on that day. Itis obvious that
a large sinusoidal motion has a vertical scale of about 10 km and the phase progression of the velocity peaks is
downward. Fig. 2 shows a hodograph representation of 1 min averaged horizontal velocity vectors for the same
periodat 76 km. In this figure we drew an ellipse as a best-fit curve for the clockwise polarization of the vector
with time throughout the record. Typical values of the period deduced from these hodographs are between 11-
12 h. Thus obtained propagation parameters of the wave motion are summarized in Table 1 together with the
quantities on the background mean field. We are going to discuss further about the breaking of the gravity
wave and the relation to the simultaneously observed echo layer at this meeting.
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Atnospheric Wave Activities in the Sodium Layer

Y.Fujimori, A.Nomura, Y.Saito, T.Kano
Fac. of Eng., Shinshu Univ.

The nocturnal variations of monthly mean sodium density profile indicated
that the sodium layer was broadening and divided into two peaks in the eary
morning in November to March. |t was found by simulation analysis that the
broadening effect originated in the modulation of the normal layer by
atmospheric wave motion with a vertical wavelength of 12 km, a period of 12

hours and a downward phase velocity of 1 km/h.
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An Estimation of Gravity-Wave Momentum and Energy Fluxes
from the Middle Atmosphere to the Upper Atmosphere

Manabu D. YAMANAKA
Radio Atmospheric Science Center, Kyoto University

. The vel.'tica.l fluxes of momentum and energy through the middle atmosphere are calculated by using a
simple semi-empirical model of quasi-monochromatic parameters of internal gravity waves. The results can

simulate values obtained at limited altitude ranges, and provide us a new viewpoint on the control ofte
homopause level.
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Numerical modelling of tide and planetary-scale waves in the middle to upper atmosphere
T. Aso (Kyoto University)

Time evolution of solar atmospheric tide for the linearized regime has been calculated by means of time-
dependent spectral model. In the model, primitive equation system is solved both by the Euler-backward
(Matsuno) and the leap-frog schemes to delineate transient response and altitude propagation of each mode.
Propagating (1,1) mode which requires higher resolution shows smaller vertical group velocity for the set-
up of tidal structure. These and other findings are expected to give some insight into the transience of
global-scale tidal wave system and its variability due to the background atmospheric conditions.
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Doppler Inaging Observations of Thermospheric Dynamics
at Syowa Station, Antarctica

I.Nakajima, S.Okano, H.Fukunishi. and T.Ono*
Upper Atmosphere and Space Research Laboratory, Tohoku University
' * National Institute of Polar Rescarch

Observations of thermospheric temperatures and winds have been madc at Syowa station,
Antarctica with a Fabry-Perot Doppler Imaging System(FPDIS) for 46 nights covering vari-
ous auroral conditions in 1990. Although it is necessary to correct the slight distor-
tion of images arising from the non-linearity of the 2-dimensional photon detector for
precise deternination of wind speeds, preliminary results show that F region tempera-
tures derived from 01(630.0nm) fringe data increase rapidly responding to auroral

activity enhancenent.
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Results of laser radar observations at

Hideharu Akiyoshi and Satoshi Yasumatsu
Fukuoka will be reported in comparison to the case of El Chichon volcanic event.

Department of Aplied Physics, Fukuoka University

the maximum scattering ratio of which attained some times
length 532 nm.

vr by KKUBXKFEORBE 7oV OBH

ring layer has appeared at altitudes 17-18 km over Fukuoka since 7
eeks after the initial stage of the series of serious eruptions from
Enormously strong scattering appeared at 21-22 km on 16 July and

Observation of Stratospheric Aerosols after the Eruptions of Pinatubo
Motowo Fujiwara,

A strong scatte
July, about three w

Pinatubo volcano.
more than 20 at the laser wave

persisted for about a month,
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Urgent Observation of Pinatubo Volcanic Cloud at Wakkanai
Toshikazu {tabe, °Takashi Shibata and Munetoshi Tokumaru
(Communications Research Laboratory)

Some lidar groups in Japan now intend to observe enormous stratospheric
volcanic cloud from Mt. Pinatubo. They are organized to observe the c¢loud
along the Japanese Islands, and the transport from lower to higher latitude.
As one of the group, CRL has begun the lidar observation at Wakkanai Radio wave
Observatory (45.2°N, 141.4°FE) which is the most northern lidar observation point
in Japan. The CRL lidar uses Nd:YAG fundamental wavelength 1.06 pm. A test
observation at Tokyo in August shows distinct Pinatubo cloud at altitudes about
23 and 18 kn.
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Observation of Stratospheric HCl and HF Vertical Profiles

Shibasaki, Kazuo®', K.
Kokugakuin University

Chance?, D.

1:

¥e present HCl and HF vertical profiles
derived from atmospheric emission spectra
neasured with our balloon-borne FIRS-2 far
infrared Fourier transform spectrometer during
the balloon flight on June 4-5, 1990 at Fort
Sunner, New Mexico. In Figure 1 are shown the
both HC1 and HF profiles obtained from 1990
balloon experiment with those from our previous
balloon observations on May 1988 and on Sep-
teober 1989. Also shown are the ones of ATOMOS
experiment on the Space Shuttle. Figures 2a)
and 2b) demonstrate the trend of total HCl and
BF above 20 km. With compared to our 1983 results
obtained during the BIC-2 campaign, the increase
in total HF can be recognized between 1983 and
1990, although the rate of annual increase,
about 3 % y~', is much less than those of nearly
10 ¥ y-! reported by other groups. For HCI no
increase connot be derived fromour result.

Recently two groups analyzed solar IR absorp-
tion spectra measured on Kitt Peak (31.9°N)
between 1977 and 1990. Their results indicate
the continuous increase in both the total HCl1 and
HP superimposed on short term variabilities and
on seasonal variation of an early spring maximum
and an early fall minimum. Because Kitt Peak is
located at nearly the same latitude as the balloon
launching sites of Fort Sum-ner, NM and Palestine,
TX, we think our results isfavourably comparable
with their results. As mentioned above, our 1983
results for HC1 and HF are nearly the highest among
BIC-2 results, however, our results including the
latest one are generally consistent with those of
ground-based measurements on Kitt Peak considering
expeimental uncertainties and the extent of
temporal variabilities seen in ground-based
observation data.

Altitude (km)

Vertical Column Abundance (10 em™)

Verlical Column Abundance (10" ecm™)
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Johnson®, K. Jucks?, and ¥. Traub?
2: Harvard-Smithsonian Center for Astrophysics
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A SUCCESSIVE OBSERVATION OF ATMOSPHERIC METHANE BY USING HE-NE LASER

KITA, K., K. ATARASHI, T. OGAWA (Dept.

Earth and Planetary Phys., Univ. Tokyo)

and Y. TOHJIMA (Lab. Earthquake Chem., Univ. Tokyo)

The atmospheric methane mixing ratio is being successively observed at Hongo campus

of Univ. Tokyo. The methane mixing ratio i

absorption of He-Ne laser light by methane molecules.

Tokyo is-usually around 2 ppmv. However,

s measured by a new method, which uses the
The methane mixing ratio at
higher methane mixing ratios about 3 ppmv

are sometimes observed, which implies that some strong, localized sources of methane

exist in Tokyo urban area.
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Ground-based IR absorption measurement of atmospheric CO

OYonemura S. and Iwagami, N. (Univ. of Tokyo)
Atmosphenc CO has been measure with IR absorption spectroscopy since 1989 using R3 line at

2158 cm-1. We discuss columns in the free-troposphe by comparing our spectroscopic measurements
and in-situ measurements on the ground.
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ALL-SXY IMAGING OBSERVATION OF 01557. Tnm NIGHT AIRGLOW

M. Xubota!, S. Okano!, M. Taguchi!, T. Abe', H. Fukunishi'. and Y. Kiyama2
1:Upper Atmosphere and Space Research Laboratory, Tohoku University
2:Faculty of Science, Niigata University

All-sky imaging observations of 01557. Tnm airglow have been carried out at Mt. Zao Observa-
tory of Tohoku University to detect changes of atomic oxygen density which are caused by
atmospheric dynamics in the lower thermosphere. Stripe structures in 01557. 7nm images, wvhich
are interpreted as gravity waves, were observed to move from southwest to northeast in post-
midnight on March 18, 1991. A remarkable increase of OI557. Tnm airglow intensity was ob-

served during a magnetic storm on May 13, 1991.

The data on this night are compared vith

temporal variation of thezenith intensity of 0I557. Tnm observed at Kiso.
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Ground-based Spectroscopic Measurement of the Stratospheric OH
Iwagami N, Kita K, Ogawa T (U Tokyo)

The stratospheric OH is measured with ground-based UV absorption
spectroscopy. We use a linear photodiode array with an image-
intensifier to detect the solar spectrum for this measurement
because inhomogeneity in the mechanical wavelength scanning was
the largest source of errors for our previous measurement.
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Variations of Intensity and Rotational

using the Mapping Photometer
Y.Kiyama (Faculty of Science,

Airglow OH(8-3)band, P-branch,

35° 48’ N].

Fig.1l shows the rotational temperature and Fig.2 the total

temperature of Airglow OH(8-3) band

Niigata University)

intensity was observed using mirror rotor
mapping photometer at Kiso Observatory,

Science, University of Tokyo [ geographical

Institute of Astronomy, PFaculty of

longitude 137° 38’ E, latitude

intensity of

airglow OH(8-3)band.They shows an difference structure.
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DERIVATION OF TOTAL OZONE AMOUNTS OVER JAPAN BY THE NOAA/TOVS DATA (4)

Y. KIKEGAWA', H. KAWAMURA2, M. TAGUCHI', S. OKANO', AND H. FUKUNISHI

. 'UPPER ATMOSPHERE AND SPACE RESEARCH LABORATORY, TOHOKU UNIVERSITY
RESEARCH CENTER FOR ATMOSPHERIC AND OCEANIC VARIATIONS, TOHOKU UNIVERSITY

In order to improve the accuracy of derivation of total ozone amounts from the NOAA/TOVS
data, regn:ession coefficients have been determined for five latitudional regions, separately.
As a predictor of the multiple linear regression method, the optical depth of the ozone layer
vas uFed in stead of the transmittance. Horizontal distributions of the total ozone retrieved
by this method showed better agreement with the TOMS data than the previous method.
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Figure 1. Comparison between the total ozone
amounts retreived from HIRS/2 data and
those obtained by TOMS. The method for
retrieval is the regression including the
optical depths. Regression coefficients
are separately determined for five

latitudional regions.
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M.W.J. SCOURFIELD
SOLAR TERRESTRIAL ENVIRONMENT LABORATORY, NAGOYA UNIVERSITY

THE OZONE LAYER ABOVE JAPAN : 1979 to 1988

The Total Ozone Mapping Spectrometer (TOMS) aboard the sun-synchronous Nimbus 7
satellite provides a daily measure of the global distribution of ozone in the atmosphere.
Data has been obtained for the northern hemisphere for 10 years, an extensive data base

of this nature is essential for the identification of any significant changes of the ozone layer
above Japan.

Daily totals of ozone in a column of air above Tori Island, Nagasaki, Nagoya and Sapporo
have been extracted from the data base. The monthly averages for each year show a
pronounced seasonal variation. Daily variations clearly demonstrate the influence of
dynamic changes in the atmosphere over Japan.

The most interesting feature of these data is the increase in monthly total column ozone

with increasing latitude. This latitudinal gradient varies with time of year but is a
persistent feature.

The relationship of Japan to the global distribution of ozone will be presented.




B31-08 Feow 7Y ryPERACL2REHBY Y vOoll#
MARE - PIEE— B8 (RBEBEWENA) - MIRE (HAH)
OBSERVATION OF STRATOSPHERIC OZONE DISTRIBUTION BY ROCKET-0ZONESONDE

Takashi WATANABE 1!, Ichiro Naito ! and Toshihiro 0GAWA 2
1:Tsukuba College of Technology
2:Department of Earth and Planetary Physics, University of Tokyo

Altitude distributions of the stratospheric ozone density have been obtained
using rocket-ozonesonde aboard a meteorological rocket MT-185 at Uchinoura (31N,
131E) on Augsut 27,1990, and February 9, and 11, 1991. The optical ozone sensor

consisted of four-color UV filter radiometers which measured the absorption
the solar radiation by ozone between 52 and 20km.
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The Yariation in Ozone Amount over Sapporo During the Period of Intensive O0zonc Observation.

M. Xoide!, S. Okano', M. Taguchi'. H. Fukunishi', and H. Nakane?
'Upper Atnosphere and Space Research Laboratory, Tohoku University

2The National Insti

tute for Enviromental Studies

During the period of intensive ozone observation from February 20 to March 1,1991.a large docrease
of ozone vas observed in the lover stratosphere at Sapporo on February 26. In order to deternine
the 3-dimensional structure of this ozone variation, potential vortlclty vas caliculated around
Japan using the global analysis data provided by the Mcteorological Agency. It was found that the
potential vorticity also decreased in the same altitudinal range as that of ozone decrease over
Sapporo. Such concurrent decrease of ozone and potentjal vorticity suggests the inflovy of ozone

poor air from the lover latitude region.
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Fig.l : The vertical profiles of ozone
nunber density (solid lines) and
temperature (dotted lines) over
Suppro during February 20 and
March 1,1991.
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UV dayairglow observation by a spectrometer aboard

K-9M-81 sounding rocket
Katsuhisa SUZUKI

Faculty of Education,Yokohama National University

UV dayairglow was observed by a sounding rocket(K-9M-81).
of a grating spectrometer and a filter photometer.
Photon counting method was used to detect the airglow

observation is 180-410nm.
intensity.
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The data were partially contaminated by solar radiance.
line and Nz band spectrum were observed.
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The wavelength region of the

Nz2+ emissinon
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DEVELOPMENT OF ABSORPTION CELLS FOR
D/H RATI0 MEASUREMENT IN PLANETARY ATMOSPHERES

T. Kawahara, T. Nishikawa,

S. Okano, H. Fukunishi

Upper Atmosphere and Space Research Laboratory, Tohoku University

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

in planetary atmospheres. They are to be used for measurements

of HLya line enission

and DLya line emission whose separation is only 0.033 nm. The structure of the cell has

recently been changed to realize more
higher temperature (300°C) than before.

effective

evacuation of the cell by baking it at

The Monte Carlo simulation of photon scattering has been performed for designing a
resonance cell which is used as a Lya source with a known line profile for absorption

experiment. The scattering efficiency is estimated to be 1.2%

shown in Figure 1.
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_Figure 1  Configulation of the resonance
cell. The Scattering efficiency estinated
using the Monte Carlo siulation is 1.2\
for the gas pressure of 1 Torr and the
filament temperature of 1400K.
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Mesopause temperatures derived from the groud-based
measurements of the OH(3-1) band airglow (1)

I. Matsuda, H. Yamamoto, H. Sekiguchi, and T. Makino
Department of Physics, Rikkyo University

A new type filter radiometer for measuring
rotational temperatures from the OH(3-1) airglow band
near 1500 nm is under development. An inclined narrow
band interference filter is set in front of the
optical lens. Three Ge sensors (lig. N, cooled, 1
mme) are mounted on the focal plane of the lens to
detect the emissions from the OH(3-1) P branches
(2PA’ 3Py, 4P;), and the fourth Ge sensor is arranged
to detect the background component.
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JAPAN-AUSTRALIA OBSERVATION OF THE NORTH-SOUTH
SIDEREAL ASYMMETRY AT ~ 102 eV

S.Mori, S.Yasue, K.Munakata, K.Chino, M.Furuhata, Y.Shiozaki, Y.Yokota,
S.Akahane, Z.Fujii?), I.Morishita?,
and

J.E.Humble®), A.G.Fenton?, K.B.Fenton®, M.L.Duldig?

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

The Japanese underground muon observatory( ~ 220m.w.e.) at Matsushiro
has been continuously monitoring intensity variations in the high energy ( ~ 102
eV) cosmic ray flux since 1984. The amplitudes of the sidereal diurnal variations ob-
served by the south-pointing telescopes S, S2, and S3 are three to several times larger
than those of the vertical- and north-pointing telescopes, indicating the existence
of a significant north-south asymmetry in space. A similar result had previously
been observed, with higher statistical precision, by the shallower ( 80m.w.e. ) un-
derground muon telescopes at Sakashita( Ueno et al., 1985 )

To obtain further information on the north-south asymmetry, a Japan-Australia
cooperative program will commence bi-hemisphere observation in late 1991. A
multi-directional muon telescope will be installed at a depth of ~154m.w.e. un-
derground(Liapootah) in the Central Highlands of Tasmania, Australia. The tel?-
scope consists of two layers of plastic scintillators separated by 1.5m. Each layer 15
composed of a 4x5 array of 1m? units( 1mx Imx0.1m area viewed by two 5 inch
photomultiplier tubes ) giving a total detection area of 20m?. The counting rate'of
each of 17 directional component telescopes will be recorded at the observation site
and transmitted each day to the University of Tasmania at Hobart by via telephor.le
lines. The data will be analyzed and compared with the conjugate observation in
the northern hemisphere at the Matsushiro underground muon observatory.

In this report, the sidereal daily variation observed at Matsushiro will be analyzed
in terms of the two types of anisotropy in space, i.e. north-south(N-S) symmetric
and N-S asymmetric types. Through the best fitting process between the observed
and expected variations, the anisotropy in space will be obtained and discussed
for both the N-S symmetric and N-S asymmetric types. By using the best ﬁtt?d
anisotropy in space, the daily variation expected to be observed at Liapootah will
be also presented.

Ueno et al., Proc. 19th ICRC(La Jolla),5 ,35(1985).
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Solar and sidereal daily variation of cosmic rays produced by their
acceleration in neutral sheet of interplanetary magnetic field

K. Fujimoto, K. Nagashima, L. Morishita* and K. Munakatal

Cosmic ray section, Solar-Terrestrial Environment Laboratory
*Department of Physics, Asahi University
t Department of Physics, Shinshu University

Erdés and Kéta (1980, Astr. and Space Sci., 67, 45) proposed that the solar daily
variation could be produced by the acceleration or deceleration of cosmic rays during their

passage across the neutral sheet of interplanetary magnetic field.

We obtain these variation, taking into account the influences of cosmic ray’s geomag-

netic deflection and nuclear interaction with the terrestrial material and also the geomet-

rical configuration of muon telescope.

The obtained variations are compared with those observed with specific telescopes at

some specified underground station.
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Long Term Change of the Influence of the High Speed Solar Wind
to Cosmic Ray Solar Diurnal Variation

Y. Munakata, R.Tatsuoka, I. Morishita’, A. Darwish* and S. Mori*
Chubu University “Asahi University *Shinshu University

We analize the long term change of the cosmic ray solar diurnal anisotropy (SDA) in the day of high speed
solar wind using data from a world wide network of neutron monitors in the period 1971-1987. The polarity
dependence can be found in the difference of the power-exponent of SDA's rigidity spectrun between in high
and in normal solar wind speed days.
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Nature of Solar Cycle and Magnetic-Pol?.rity Dependence of Cosmic Rays,
Inferred from their Correlation with Heliomagnetic Spherical Surface Harmonics
in the Period 1976-1985

°R. Tatsuoka, K. Nagashima* and K. Fujimoto® (Chubu Univ., *Nagoya Univ.)

Correlation of the cosmic-ray intensity (I) with the solar magnetic field expanded into the
spherical surface harmonics B,s(n < 9) by Hoeksema and Scherrer has been studied using the

following regression equation; 3 _

I(t)=Ao+ZA;X;(t—T,') ) (1)
— . . i=1
where X;s are subgroups of B, s classified in .
ascending order of n and 7; is the time lag of I behind X;.  The correlation coefficient between the
observed and simulated intensities (Josss [sm1) in the period 1976-1985 is ~ 0.87 and considerably
better than that derived from any single index of solar activity. = The lag time 75 is greater than
others, indicating that the higher order magnetic disturbances effective to the cosmic-ray modulation
have a longer life time in space than t!le lower order disturbances. The rigidity spectrum of the
cosmic-ray intensity variation responsible for A, due to the dipole moment is harder than those
for others (A2, A3), indicating that the lowest order (i.e. largest scale) magnetic disturbances can
modulate cosmic rays more effectively than the higher order disturbances.  As another result of
the present analysis, it has been found that the residual (7,,, — J,,m1) of the simulation depends also
on the polarity of the polar magnetic field of the Sun and has a softer rigidity spectrum than A;s.
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SPACE DISTRIBUTION AND RIGIDITY SPECTRUM OF SOLAR
PARTICLES OF THE GLE OBSERVED ON 29, SEPTEMBER 1989

I. Morishita(Asahi Univ.), K. Nagashima and S. Sakakibara(STE-Lab.,Nagoya Univ.)

Abstract Anomalous GLE(Ground Level Enhancement) of neutron intensity was ob-
served on 29th September 1989 by the world-wide network stations. Using
those data recorded every five minutes, we have determined the space distribution
of the solar particles responsible for the GLE and also its rigidity spectrum. Itis
demonstrated that the distribution contains an anisotropic term which is expressed
by an elliptic distribution around the direction axis of the anisotropy. ~ The time
variations of the rigidity spectrum and space distribution are also demonstrated.
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Relationship between X-class flares and proton events
- Analysis from 1986 to 1990 -

Shin-ichi Watari(CRL/Hiraiso Solar Terrestrial Research Center)

Relationship between X-ray flares and proton events is not good.
Its relationship is improved if we take the duration of X-ray flares

into account.
analyzed in this study.

X-class flares observed by GOES from 1986 to 1990 are
90 X-class flares are observed in this period.
Only 29 X-class flares associated with proton events.

However 43% of

X-calss flares, which continued more than one hour, are associated with

proton events.
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A Search for Traces of Solar Magnetic Fields in the Solar Wind During Geomagnetic Storms

K. Marubashi (CRL) and J.A. Joselyn (NOAA/SEL)

One of the most important conditions for development of intense geomagnetic storms is
that the Earth is embedded in the solar wind with strong, southward magnetic fields for
sufficiently a long period. This study aims at clarifying to what extent such events of
long-lasting southward IMF are related to interplanetary magnetic flux ropes, and to what
extent they can be related to magnetic field structures in the possible source regions of
the Sun. For this purpose, we selected geomagnetic storms in which Dst maintains values
below -100 nT for more than 5 hours. The total 29 storms satisfying the above condition
vere found during August, 1978 through October, 1982, of which IMF data are available for
25 events.  The investigation of IMF variations during these 25 events revealed that the
southward fields responsible for the storms are involved in interplanetary flux ropes for
20 events. For the remaining 5 storms, large fluctuations are responsible for the south-
vard fields, though some of them could be interpreted by interplanetary flux ropes with
smaller scales. We searched for solar events that can be taken as possible causes for
generation of the 20 interplanetary flux ropes. As a result, consistent relationships
were found between structures of the observed interplanetary flux ropes and structures of
solar magnetic fields in the possible source events on the Sun, for 17 cases out of 'fhe
20 cases. Here, the consistency means that: (1) solar events occurred at the right time
required from the transit time requirement; (2) the orientations of interplanetary flux
ropes are nearly parallel to the magnetic neutral lines in the solar source regions; and
(3) two different types of flux ropes are found to be generated separately in the north-
ern and southern hemispheres of the Sun.
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On the Solar Proton Events of August - October 1989

Tsuyoshi KOHNO (Institute of Physical and Chemical Research)

There occurred very large solar proton events during period from
August to October 1989. Space Environment Monitor data of the 3rd
Japanese Geostationary Meteorological Satellite (@GMS-3) were used to
study these events. The energy regions of the used data are 4 - 68
MeV for protons.

The event starting October 20, 1989 showed the largest particle
fluence in the period including the former solar cycle 21. A bright
aurora was observed even in Japan during this period. The event of
September 29, 1989 does not show so much fluence but accompanied large
Ground Level Enhancement of neutron monitor. The rough estimation of
energy spectrum deduced from satellite and ground néutron monitor
shows a single pover law having the power law index of y=-2.6 for
eénergy range from a few MeV to 10 GeV.
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SOLAR NEUTRONS ASSOCIATED WITH
THE LARGE SOLAR FLARES OF JUNE 1991

Y.Muraki, K.Murakami, S.Shibata, S.Sakakibara, T.Yamada,
M.Miyazaki, T.Takahashi, K.Mitsui') and T.Sakai?)

Cosmic Ray Section, Solar-Terrestrial Environment Lab., Nagoya Univ.,
Nagoya 464-01, Japan

1) Inst. for Cosmic Rays, Univ. of Tokyo, Tanashi, Tokyo 188, Japan

2) Phys. Science Lab., College of Industrial Technology, Nihon Univ.,
Narashino, Chiba 275, Japan

Abstract :

A very active sun spot was observed on June 1st 1991 (NOAA 6659) to June
16th and also six large solar flares beyond X> 10 were recorded by the GOES
x-ray detector.  In association with these large solar flares, solar neutrons have
been searched for with our neutron and muon telescopes located at Mt. Norikura
cosmic ray observatory (2770m). Two solar neutron events were recorded on
June 4th and June 6th, and two possible solar neutron events were recordec.l on
June 9th and June 11th.  The time profiles of these solar neutrons are given
here.
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RESPONSE OF COMETARY MAGNETOSPHERE TO SOLAR WIND DISTURBANCE

*Y. Kozuka®, T. Saito?, S. Numazawa®,and T. Takahashi?
'Geophysical Institute, Tohoku University, Aoba-ku, Sendai 980
2Japan Planetarium Laboratory, 3-1-8 Yoneyama, Niigata 950

The study of disturbances of cometary magnetospheres provides us valuable informa-
tion on the solar wind. Many disturbances of magnetospheres of five comets were ob-
served from 1989 to 1990 by using a new method called the multi-shot photography. In
general, the velocity of the structures V increases with the distance from the nucleus
X. However, in some case the X-V relation is not smooth. The analyzed result for
such a case of comet Levy (1990c) will be discussed with the solar wind condition and
the geometrical relation between the comet and the earth.
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11-YEAR VARTATION OF THE CORONAL STRUCTURE AS EXPLATNED BY
THE ROTATIONAL REVERSING MODEL

Takao SAITOI. Tadatoshi 'I‘AKAHASIIII2 1
and ShiEemi NUMAZAWA

l’I‘OHOKU UNIV., JAPAN PLANETARIUM LAB.

Yukio KOZUKA

The rotational reversing model of the heliospheric neutral sheet is applied to explain
the 11-year variation of the coronal structure. The model is verified by the coronal
streamer structure obsecrved on the total eclipse on July 1, 1991. A dozen of total eclip-
gse photographs obtained in solar cycle Nos, 17-21 are also examined. It is ghown that the
complex 11-year variation of the coronal structure is explained by the rotational reversing
of the minimum-phase neutral sheet structure with a slight deformation.
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Planar Magnetic Structure in interplanetary Space and Sector Boundaries
Tomoko Nakagawa (ISAS)

Possible relationship between planar magnetic structures (PMS), in which iflterpla.n'etary.magnetlc
field vectors are highly variable and parallel to a plane, and sector boundaries are investigated by
using ISEE-3 data and source surface field computed by Hoeksema. About half of the sector bc?unda.ry
crossings resemble to PMS but most of them are not complete PMS because the ranges of the azimuthal
angle of the field are narrower than that of PMSs, or not all the .ﬁeld vectors are parallel to a plane.
The plane of magnetic field structures in the sector boundary region rather tend to be parallel to the
sector boundary at 2.5Rs than perpendicular to it.

Mf{:)n%‘%g;ﬂ;‘; ;’é‘;‘;ﬁpzd:g f{} %g;t;;t:g;ﬁ? source surface field:computed by Hoeksema.
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Solar Wind Acceleration Mechanism
and Coronal Properties

Kazuyuki Hakamada (Chubu University)

Relations between solar wind speeds (SWS) and He I (1083 nm) absorption line intensities (HEI)
are re-examined. These data are classified into subgroups by values of RBR; that is, the expansion rate
of coronal magnetic fields. If the SWS is mainly controlled by the RBR as pointed out by Sheeley et
al., we should not find out any correlations between the SWS and the HEI in this analysis. It is found
that the correlation coefficients (R) are high (0.503 and 0.610) for groups of large expansion rate (for
groups of —4 <RBR< —3 and —3 <RBR< —2.7, respectively). The R is also high (0.554) for a group
of the smallest expansion rate. In the previous paper, we showed that the partial coerrelation coefficient
between the SWS and the HEI is much larger than the one between the SWS and the RBR. Further,
it was shown that there is a good correlation between the HEI and the RBR. Then it is suggested that
the relation between the SWS and the RBR is apparent and not true.
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Analysis of Interplanetary Scintillation(IPS) Spectrun
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Observed near the Sun

M.Tokumaru, H.Mori, T.Tanaka, T.Kondo,

{(Communications Research Laboratory)

Extensive observations of interplanetary scintillation(IPS)
been carried out in 1990 at 2, 8 and 22GHz using Kashima 34n
present paper describes on results of model fitting analysis
povwer spectra. Estimated velocities indicate that solar wind

H.Takaba, and Y.Koyama

phenomena have
antenna.
for observed IPS
is accelerated

The

in 10-20 solar radii. It is also shown that the axial ratio of irregularities
increases as the radial distance from the sun decreases.
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Shock Formation by the Kelvin-Helmholtz Instability
Akira Miura (Dept. of Earth and Planetary Physics, Univ. of Tokyo)

I.t has bepn demonstrated by 2-D MHD simulations that the magnetopause boundary with super
Alfvénic velocity jump is unstable to the Kelvin-Helmholtz (K-H) instability no matter how large the
sonic Mach number. The purpose of the present paper is to show that shocks are formed
spontaneously by the K-H instability.

. Figure 1 shows three-dimensional views of top surfaces of the plasma pressures at four
different times of the K-H instability for Mg = Vo/Cg = 2.5 and M, = V¢/V 4 = 10, where Vg i the
total jump of the flow velocity across the magnetopause, and Cg and V are the sound and A_dfvén
speeds in the magnetosheath, respectively. Initially the plasma pressure was uniform in the
magnetosheath. At T = 40, however, the plasma pressure in the magnetosheath is undulated
sinusoidally in the y direction. As time goes on, this pressure wave in the magnetosheath grows and
its leading edge becomes steeper and steeper. This nonlinear steepening of the leading edge continues
until about T = 60, but after T = 60 this steepened structure seems to be steady. .

Since the plasma is compressed in the downstream, this steepened structure is shock-like in
nature. In order to check whether this shock-like structure is a real shock or not, the Rankine-
Hugoniot (R-H) relation was checked for the shock-like structure shown in Figure 1. The R-H
relationship was found to be well satisfied with errors of less than 5%. From this it is obvious that the
localized shock-like structure shown in Figure 1 is a real shock discontinuity. This result of a shock
formation by the K-H instability suggests that there are a series of eddy "shocklets" formed in the
magnetosheath adjacent to the magnetopause boundary at the tail flanks. ‘

Fig. 1. Three-dimensional views of top surfaces of the plasma pressures at four different times of the
K-H instability.

Pressure
Mg=25 M,=10
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Laboratory Formation of the Heliomagnetosphere
S. Minami (Dept. Electrical Engineering, Osaka City University)

Our laboratory simuiation of the heliomagnetosphere results (1)the
shape ofthe contact surface with the different local inter-steller
magnetic fields, and (2) the shock formation process as and interaction
between the two supersonic plasma flows of the solar
wind and the local intersteller medium.

RAVERNERI L >T. XEBEBREL I SM(Local Intersteller Medium)& O 38
EfrB TR S h 3 ABRAEBEORAERIToTEh,. 22Tl
(1) LI SMBBCHIIABRABOREOKEE. (2) XERIENER
Th3vaw)r)TOoLAROVTOX 3,
BI1FRRBEBLIUAN—ARBUYBZINSIA—YTH 3, FHIF<XWULIS
MBZ7LI I INER1EVNIVTETHB. CORLDBABEELRE
TE3EERR AL T3, BIHUL I SMEEBZDHELORT PLERWVL
THVYTLWR 2RI I ABRAEOE LTI RREETCH 3 (Mhili2m
$HY. YpuI—WE0IAIOBRIII A I OBEDH X ¥ k.

COWMRWE. MF¥NARESEEWE (HHRK) (No.03238214) OFEBERIT
BIROLh2DDOTH 3.

q-;; .
w.f qﬁﬁh I
LIsm ; ~a
—_—
BI1E

%1% Experimental Values and the Corresponding Values
of this Simulation

parameter Space Laboratotry

Vsy 300 km/s 50 km/s

Bsv 0.1 nT 0

Nsw . 0.1 cm-1 1013-1014 cm-3
BD 100 infinity
vLISM 20 km/s 50 km/s
BLISM 10~2 nT 0 - 300 G
NLISM 102 cp-3 1013 cm-3

VA 105 km/s 500 km/s .

MA 10-3 0.1 - infinity
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Geomagnetic Activity Difference between Solar Wind Leading and Trailing Sides

Tadanori Ondoh (Laboratory for Space Science, CRL, Tokyo)

The solar wind velocity increases rapidly for a few days on the leading side of
solar wind plasma and decreases gradually for 7 to 10 days on the trailing side.
Average dally sums of the geomagnetic activity indices, IKp on the leading and
trailing sides of solar wind plasma are obtained respectively as 28 and 19 from
445 time profiles of solar wind velocity observed between January, 1964 and
April, 1985. These data are taken from the Interplanetary Medium Data Books,
NASA given by J. H. King. So, the geomagnetic activity on the leading side
of the solar wind plasma is clearly larger than that on the trailing side of
the solar wind velocity profile at the same solar wind velocity(500 km/s).

This is due to frequent occurrences of large southward interplanetary magnetic
field Z-component on the leading side of solar wind plasma. The compressional
acceleration process takes place on the leading side of the solar wind plasma
and the rarefied deceleration process does on the trailing side.

T. Ondoh, Solar Wind Effect on Substorm Occurrence, Prospect and Retrospect in
Studies of Geomagnetic Field Disturbances, Proc. of a Symposium held Jan.
25 - 26, 1985, Tokyo, pp. 72 -78., 1985,

HER(TIE % W 5 ABREIEIR. ZONETHRKEMYALEXCRLRGIC. 710
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KEB 77 X2ICBWIK BICRZ 3L EbhTna, BEE (1985) BAES
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L3I kickarEbhs, XARREOBESL,SEELT. HEHCRERIE
AR . WETIHREREARIE< =ik 3 L EbhE,

4Ei3J. H. KingKMAInterplanetary Medium Data
Books, NASAMN1964%E1 A1 9855,5453—(»@,51;;@@57:.#_;&%3
HOBRIERT — 26 . KBROFE L FEAFHEL 4 4 505 RS, ABBRES
500km,/ s ThH-HOKBEROWIE GRERAN) &0 CRERPH) BT
HMBREDERERK pH 1 ADEM £ kp ZHEBLR,

ZORRAASFOABREETT 7 74 MzonT . KBEEH500km/ s D
PABRMED L kp OTFHEI2 8. FWHLAIE1 9THE I LM AHX
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BHAZVWEELD,
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THREE DIMENSIONAL MHD SIMULATION OF THE INTERACTION
BETWEEN THE SOLAR WIND AND AN OUTFLOWING PLASMA

Hiroshi Kajikawa and Tatsuki Ogino
Solar-Terrestrial Environment Laboratory, Nagoya University

In order to study the interaction of two flowing plasmas, which are composed of a plasma with uniform flow and a
plasma with radial flow, we have used a three dimensional time dependent magnetohydrodynamic (MHD) simulation. As
the results, three discontinuities are produced in the sun-side interaction region. They are the outer shock, the contact sur-
face, and the inner shock. Interplanetary magnetic field (IMF) lines are hung up on the obstacle and form a long plasma tail.
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Finite Amplitude Thermal Convection in a Spherical Shell

°T. lijima and Y. Honkura (Faculty of Science, Tokyo Institute of Technology)

The Earth’s magnetic field is belived to be generated and maintained by fluid motion in
the outer core. To understand the fluid motion, time evolution of finite amplitude thermal
convection in a rotating spherical shell is investgated. In this study, it is assumed that there is
no heat source in a spherical fluid shell, and that tangential stress is free at boundaries. The
radius ratio of the shell and the Prandtl number are restricted to be 0.4 and 1, respectively.
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Exact Nonlinear Hydromagnetic Wave Solutions in a Thermally
Stratified Fluid within a Cylindrical Container (II)

Hiromitsu Hamabata
"Faculty of Science, 0Osaka City University

It is widely recognized that the strong azimuthal magnetic field is
confined to the Earth’s core or the solar convection zone, where it is gene-
rated from the weak poloidal magnetic field by the differential rotation and
hence the magnetic field is helical. Studies of hydromagnetic waves under
the influence of the helical magnetic field and the convective forces are of
some interest, and may be a useful stepping-stone in the solar dynamo and
geodynano problem. In this connection, Parker (1984) found exact nonlinear
Alfven wave solutions with large amplitude but restricted form propagating
along a uniform horizontal magnetic field in a highly conducting incompress-
ible fluid subject to the convective forces produced by a uniform tempera-
ture gradient within a Boussinesq approximation. As mentioned above, how-
ever, an important property of the solar and Earth's magnetic field is the
curvature of the field lines. Thus, studies of hydromagnetic waves which
use a plane layer with a uniform magnetic field do not model some of the es-
sential physics in the Earth’s core and the solar convection zone. A spher-
ical geonmetry is often too difficult to work with, so a useful compromize is
to consider an infinite cylinder with a helical magnetic field.

In the 90 SGEPSS fall meeting, we reported that we applied the
Parker’s analysis to the thermally stratified electrically conducting fluid
within a perfect conducting cylindrical container and found the exact trans-
lationally or axially symmetric hydromagnetic wave solutions with large an-
plitude but restricted form, which represent the waves propagating in the
aziputhal or the axial direction, under the influence of helical magnetic
field.

In this report, the propagation of nonlinear hydromagnetic waves in a
highly conducting, self-gravitating fluid in an infinite cylindrical annulus
» subject to the convective forces produced by a radial temperature gradient
» is treated in a Boussinesq approximation, by extending the anmnalysis repor-
ted previously to the case when the physical quantities are helically synmnme-
tric in cylindrical coordinates. We assume that effects of thermal, viscous
and magnetic dissipation may be neglected for the wave motions and the
boundaries are rigid and perfectly electrically and thermally conducting.

It is shown that there is a class of exact wave solutions of arbitrary am-
plitude, but restricted form, which represent the waves propagating helical-
ly on the cylindrical surfaces, under the influence of helical magnetic
field. The detailed properties of the obtained wave solutions will be pre-
sented in the meeting. It should be added to note that the propagation of
nonlinear hydromagnetic waves in a spherical geometry is under consideration
and will be reported in the near future.
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The solutions of the kinematic dynamos which do not sustain the dipole field
°Takahiro NAKAJIMA and Masara KONO
(Depertment of Applied Physics, Tokyo Institute of Technology)

The kinematic dynamos reported before mainly sustain the magnetic field including the dipole
or equatorial dipole. The given velocity field can sustain other sets of magnetic field, which does
not contain the dipole. The most efficient set of field should characterize the kinematic dynamo
of the given velocity. We will investigate the solution of all possible cases and discuss the relation
between the helicity distribution of velocity ﬁeld and the difference of efficiencies of the sets of

fields.
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Estimation of Fluid Motion in the Earth’s Outer Core y

— Taking Time Variations into Consideration —

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

In order to understand a realistic geodynamo mechanism, it is essential to clarify fluid :
motion in the Earth’s outer core. So far we have attempted to derive fluid motion in the
core by solving the Navier-Stokes and the induction equations. The radial dependence for
poloidal velocity field is unknown unless the Navier-Stokes and the energy equations are
fully solved. We have then prescribed a scalar function which satisfies boundary conditions
for poloidal velocity field, and calculated the magnitude of poloidal velocity field. We
assumed that the velocity and the magnetic fields are steady, although we realize that it is
not sufficient. The velocity and the magnetic fields in the core ought to vary with time.
Their time variations must be taken into consideration.

One conventional approach is based on the frozen-flux approximation, in which the
magnetic diffusion term in the induction equation is neglected for the time scale much
shorter than the magnetic diffusion time. Time variations of the poloidal magnetic field due
to the interaction between fluid motion and the magnetic field at the core-mantle boundary
(CMB) are taken into consideration. Figure 1 shows an example of fluid motion at the core
surface derived on the frozen-flux approximation.

On the other hand, we are to consider dynamics inside the core. However, only the
time variations of poloidal magnetic fields are known; that is, we can derive the time varia-
tions of poloidal magnetic fields only at the CMB through downward continuation. It is
impossible to provide information on the time variations of velocity and magnetic fields
inside the core. We are obliged to assume some simple state.

In this paper, we attempt to minimize the time variations of velocity and magnetic
fields in the core at each mesh-points; we loose the restriction of the steady state in this
way. We will discuss the validity of solutions derived on the assumption.

L 2 I

Fig. 1. Fluid motion at the
core surface derived on the
frozen-flux approximation.
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Global Electromagnetic Response of the Earth Derived from
Analyses of Long-Period Geomagnetic Variations

“Yoshimori HONKURA and Masaki MATSUSHIMA
Department of Applied Physics, Tokyo Institute of Technology

Introduction

The electrical conductivity is one of the important physical properties of th:e lower man-
tle, and we believe that the electrical conductivity of the mantle has been estxm.ated fairly
accurately from analyses of geomagnetyic variations. Some rock experimentalists ca.sg :
doubt on the reliability of the electrical conductivity structure in the lower mantle. 011’.,1'5t
purpose is to make analyses of long-period geomagnetic variations in order to argue agains
such a doubt. '

Recently, lateral inhomogeneity of the seismological structure in the lower ma.{ltle has
been studied extensively. The electrical conductivity structure may also be Ia.ter?lly inhomo-
geneous. Our second purpose is to examine whether global analyses of long-period geomag-
netic variations can resolve such an inhomogeneous structure.
Data and Method The time

For this purpose we collected daily-mean data from 58 stations over the g1°b?‘ e duc-
series data cover the period of 10 years which is sufficient for examining the e]gfcl:.ncal c: ntions
tivity of the lower mantle. First we made Fourier analysis for the data at m(!lVld}lalls :he X
and then made spherical harmonic analysis for some frequencies. As shown in Fig. ¢i )
component is well represented by sin 8, whereas the Z component fluctuates aroun coent'
Nonetheless, the overall response seems to be represented by the Pg term. In the pres
case we used the ratio of internal to external potential coefficients as the response function.
Conclusions
(1) Our estimate of P response function agrees well with the estimate of Banks .(1963)::;1::
frequency range 0.04~0.005 c¢/day. For lower frequencies the response function te
decrease gradually as shown in Fig. 2. . : he
(2) Our preliminary analysis is unable to provide information on lateral mh°m°g:§ei‘tz;i¢tiu-
mantle conductivity structure and more detailed analyses are required to detect si§
lations due to inhomogeneity.
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C11-06 ELECTROMAGNETIC CORE-
MANTLE COUPLING RELATED TO
THE TIDAL DECELERATION OF THE
EARTH'S ROTATION

T. Yukutake
Earthquake Research Institute, University of Tokyo, Tokyo
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The Earth's rotation is subject to secular deceleration due to
friction of the oceanic tidal currents with the solid Earth. The
Earth's core is supposed to be decelerated through core-mantle
coupling. The core follows the mantle's deceleration with a time

lag (t). If the coupling is strong, the time lag is short, whereas,
if the coupling is weak, the time lag becomes long.

As the core-mantle coupling, two major processes are
conceivable. One is the viscous coupling, and the other is the
electromagnetic coupling.

The viscous coupling was investigated by Bondi and

Lyttleton (1948). If the kinematic viscosity of the core (V) is

assumed to be 10-2 cm?2/sec (10-6m2/sec), the time lag (T)
becomes as long as 13,000 years.

In this paper, the electromagnetic coupling is examined.
Firstly the coupling is estimated on a rigid core model, in which
the core is approximated by a rigid sphere with an electrical

conductivity (o) of 3x10-6 emu (3x105 S/m). When the dipole
field strength at the core-mantle boundary is taken to be 5 gauss,
and the conductivity of the lower mantle is assumed 10-9 emu

(102 S/m), the time lag (t) becomes as short as 25 years.
Secondly, the electromagnetic coupling is investigated for a
liquid core model, in which zero viscosity is assumed. The time
lag has been gbtained as short as 10 years.

The results indicate that the core is coupled with the mantle
more tightly through the electromagnetic interaction rather than

the viscous one, implying that the core is decelerated by the
electromagnetic torque.
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Gravitational Stability of the Forming Solar Nebula

Taishi Nakamoto and Yoshitsugu Nakagawa
Earth and Planetary Physics, University of Tokyo

C11-07

The gravitational stability of the forming solar nebula is studied. The initial state of the cloud core and.the
collapse mode are modeled. An unknown observable is the total angular momentum of the cloud'core. Jo; we
treat Jo as a parameter. The solar nebula is considered to be an accretion disk in which the eﬁ'et.:tlve viscosity
v exerts. The precise prescription of v is unknown, however, so we introduce a parameter o which represents
the intensity of the turbulent velocity in the solar nebula. Numerical simulations of formation and subsequent

viscous evolution of the solar nebula with the modeled cloud gas infall show the following results. (l)wl:;ec;
Jo > 10%3g cm?/sec, the gravitational instability in the forming solar nebula occurs. (E)The r.adl us atd:'m of
the gravitational instability occurs is 20 AU (for @ = 1073) or 30-40 AU (for a = 107 ), and mdepfl_l 10~2)
Jo. (3)The mass ratio of the solar nebula to the sun is about 0.24 (for @ = 10-3)_ or 0.18 (ﬁ:f'ae;rs and
and independent of J,. (4)The time at when the gravitational instability occurs is (2-4) ;‘]ct'\ii viséosity
independent of . (5)In the gravitationally unstable region, the temperature is low and the eftecta

is inefficient.
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A New Experimental Demonstrations of Formation of Pyrrhotite Grains by
Coalescence of Fe and S Smoke Grains

Chihiro Kaito and Yoshio Saito

Kyoto Institute of Technology. Matsugasaki Sakyo- k u Kyoto 606

The most particularly important minerals in paleomagnetic research of the
primordial solar system using a large number of meteorites are tetrataenite and
pyrrhotite. Using the coalescence phenomenon in smoke., we recenily produced
tetrataenite grains of FesoNiso'’. It was recently reported that?’the observed
coexistence of tetrataenite fine grains with more abundant magnetite and
kamacite in Yamato 791717 carbonaceous chondrite suggested that the tetratae-
nite grains were directly formed by a coalescence process of Fe and Ni fine
particle smoke in the solar nebuia. Thence. experimenial demonstration of forma-
tion of fine grains by use of <coalescence in smoke becomes important in
meteorite magnetism.

In the present study, the formation condition of pyrrhotite has been elucida-
ted experimentally. A new technique to produce sulfur grains have been introdu-

ced in a previous method for Fe-Ni system. Two tungsten boats.A and B.were
placed 40 mm apart and parallel to each other in the chamber as shown schena-
tically in Fig.1. Boat A was the evaporation source of iron metal. The quartz

boat ,C, which was set 20 mm above boat B, was the evaporation source of sulfur
Two glass plates were placed about 60 mm above boats A and B at an angle ofa
bout 60° to the vertical. Ar gas at 13 KPa was introduced into the chamber,and
boats A and B were heated at 1700°C and 1400°C.

In the grain which passed through the heater gap at temperature higher than
100°C. macasite,trilite and pyrrhotite grains predominately produced. Pyrrhotite
grains exhibite a typical DDSS (diffusion-dependence shell structure) shape as
shown in Fig.2 which is produced by the diffusion of iron atoms to the surface
sulfur layer. The morphology of the DDSS was similar to the temperature,but
crystal phases were different,i.e. high super structure can be produced at low
temperature. 1) Kaito et al.Proc.Japan Acad.,Ser B 65 (1989) 125.

2) Nagata et al.Proc.Japan Acad..Ser B 66 (1990) 183
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CHEMICAL ANALYSES OF ACID RESIDUES
IN METEORITES [ 1 J SNAOKI KANO & KAZUO YAMAKOSHI

( Institute for Cosmic Ray Research, University of Tokyo )

Acid Residue components are collected from an ordinary iron meteorite;
Canyon Diablo, with aqua regia. Acid residues, ‘amorphous carbon fractions, Q-
phases and CAl are believed as carriers of precursor and/or interstellar mate
rials. Now we are preparing to measure the ratios of Ru isotopes iB primordial
chondrites. In this work, we want to use the acid- solved fractions of ordinary
meteorites as reference. However, systematic studies for acid residue fractions

in meteorites would be carried out during the isotope analyses.
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NEW SHOCEED WATERIALS IN ARTIFICIAL IMPACT CRATERS
Y. Miura', T. Kato!, N. Kawashima?, A. Yamori2?. and M. Imai!
! Faculty of Science, Yamaguchi University., Yoshida, Yamaguchi 753

2 Institute of Space and Astronautical Space Science. Yoshinodai.
Sagamihara, Kanagawa, 164

There are few physico-chemical data and discussion on formation
mechanism of anomalous shocked quartz so far in artificial shock experi-
ments. The purpose of the present paper is detailed investigation of new
shocked silica grains in artificial impact craters by comparing with those
from the Moon, meteorites, terrestrial impact craters and the Cretaceous-
Tertiary (K/T) boundary saamples.

1. Experimental procedure

Two target rocks of Kohyama gabbroic anorthosite and Tokuyama granite
bhave been used to investigate mineral changes. In order to make smaller
size of clear impact craters, steel and plastic projectile were used with
velocity of about 2km/s at the railgun of the ISAS.

From large mass of samples. shocked quartz grains have been selected
under polarized optical microscope by using an ultra-sonic cutter (Gatan
601 systea). Each single crystal was measured on the Mo target at 50 kV
and 150 mA to obtain the final high precision data of the cell-parameters
(at 20 no = 30°+) by using the Rigaku automated single crystal four-
circle X-ray diffractometer (AFC-5 FOS system) at the Yamaguchi University.
2. Results

1. Shock metamorphism has been investigated in artificial impact craters
of gabbroic anorthositic and granitic target rocks. Shocked quartz grains
with irregularly wavy extinction are found at crater walls and coarse-
grained ejecta, and show the largest values of density in the fine ejecta.

2. Large density of shocked quartz has been obtained in target rock of
gabbroic anorthosite with smaller homogeneous grains by steel projectile
than the granite rock with larger irregular grains.

3. There are two types of 'shocked quartz’: 1) shocked quartz formed by
direct transformation from high-pressure silica, and 2) fine shocked quartz
crystallized by chemical change mainly from feldspar composition under
vapour condition of impact event.

4. Closed system of rail-gun chamber makes easily " shocked cristobalite"
of high-temperature type silica but few high-pressure type silica of
stishovite in this experiment.

5. Chemical change of feldspar composition can be examined also by
anomalous composition of poor K, Na and Ca ions with wavy extinction.

6. Shock pressure of shocked quartz are estimated by regression equa-
tion obtained from the density-deviation of shocked quartz from Charlevoix ;
impact structure (ca. 110 to 200 kbar). ‘?

7. Characteristics of the anomalous quartz grains with shock lamellae
are 1) fine grains (less than 0.7wm in size)., 2) higher density (ca. 0.8%
of density-deviation), 3) diffuseness of the cell-dimenision (ca. 0.3%).
4) pseudo-monoclinic features of structural discrepancy between original a- ’
and b-axes (ca. 0.3%), and 5) shrinkages of the shock planes of quartz,
m-(l()I 0) and = (101 2) (ca. -0.7% and -0.4%, respectively) and of atomic
distances of Si-0(1) and 0(1)-0(3) (ca. -0.6% and -1.6%. respectively).
Acknowledgements. The present research is supported by the Grant-in-Aid
for Scientific Research on Priority Areas. Shock Waves Research, supported
by the Japanese Ministry of Education. Science and Culture of the senior
author.
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C12-01 Rock magnetic properties of sub-bottom sediments from ODP

Site 797 (Leg 127) , Japan Sea (II) .

°M. Torii (Kyoto Univ), A.Hayashida (Doshisha Univ), L.Vigliotti (Ist Geol Mar,
Bologna), and J. Wippern (Univ Miinchen)

Deep-sea sediments recovered from the south-western part of the Yamato Basin (Site 797)
were investigated by rock magnetic method to understand down-core alteration and/or
production of the magnetic minerals. Progressive thermal demagnetization of the composite
IRMs demonstrated that (Ti-)magnetite is the common magnetic mineral throughout the core.
Pyrrhotites are found to be less common minerals in the upper part of the core (in opal-A
zone), which is demonstrated by its moderate temperature of blocking (ca. 300°C). Some
diagnostic parameters such as those derived from Lowrie-Fuller test are used to discuss
domain state of the magnetic minerals. One of the semi-quantitative expressions of L-F test,
AMDF*=(MDF of ARM — MDF of IRM)/(MDF of ARM), suggest that there may be a
considerable difference in domain-state between samples from opal-A zone and those from the
rest (opal-CT and Quartz zones). Down-core trend of above-mentioned rock magnetic
properties may suggest the dissolution of magnetic minerals along with diagenesis of organic
silica. In the deeper part of the core, however, production of secondary magnetic minerals
(possibly MD magnetite) may be accelerated by the intrusion of igneous rocks.
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Origin of the
in bedded chert

Chang-Fee

magnetic

(KX H)

microspherules

Cho

(Department of Geology & Mineralogy, Kyoto University)

Triassic and Lower Jurassic sedimentary rocks in the Inuyama

area, consist of radiolarian bedded cherts and shale beds.
magnetic materials including the microspherules.

We extracted
Size distribution of

the microspherules indicate rare cases that we obtain the microspherules

larger than 100 m in diameter.

We trace the chemical elements of many microspherules. Several sample
were analyzed by means of a SEM and SOR(Synchrotron Orbit Radiation).
This works show that we confirm presence of a authigenic microspherule.
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C12-083 A paleomagnetic study of beachrocks from Australia and
Japan: Its potentiality to detect Holocene geomagnetic
secular variations in the oceanic region

°TOKIEDA katsuyasu and ITO haruaki (Faculty of Science, Shimane Univ.)

Beachrock is the consolidated deposit which results from lithification
by calcium carbonate of sediments in the intertidal zones of tropical and
subtropical coasts. Ages of Japanese beachrocks, mostly due to the radio
carbon dating of cemented skeletal fragments of some organisms, range
from 6500 B.P. to near the present. Rapid cementation is suggested by
artifacts incorporated in them : It was reported that beachrocks obseryed
on Pacific atolls in 1951 contained materials used during military action
seven years earlier. We made a paleomagnetic study of beachrocks from
Heron Island, located at the south end of the Great Barrier Reef,
Australia and from Okinawa, Kume-jima and Miyako-jima, Japan.

We obtained the following results:
- -6
(1)Th3 beachrocks treated have NRM intensity ranging from 10.7 to 10
Am“/kg, which allows precise measurements of their magnetization by
a commercial magnetometer.

(2)NRM directions of the beachrocks are more or less scattered in every
site. It is noted, however, that they point upward at Heron Island,
while downward at Japanese islands corresponding to the geo!nagnetlc
field directions in the Southern and Northern Hemisphere. This means
that rocks of similar genesis, e.g. silcrete and calcrete, have a
capability to record past geomagnetic field reversals.

(3)Closely focused NRM directions were observed at 2 sites qf .Shlmagltl'-:‘;;é
Kume-jima. These rocks have comparatively high intensities © nts
order of 10-° Am2/kg possibly due to weathered basalt fragmefr-
incorporated in them. Magnetic cleaning gave the closest ogroupln‘gzo
remanence directions for Shimajiri(A) at 5mT with Im=56.85 ,Dm=—],-71°'
k=275, Ag5=4.62°, N=5 and for Shimajiri(B) at 1.25mT with Im=37.71 s
Dm=0.87°, k=517, Agg=2.27°, N=9. Under the a.f. demagnetization ub _
50mT, four test samples of Shimajiri(B) held their initially fog:s to
remanence direction unchanged with smooth decay of their lr.‘tens:j'_ Y of
about one third of the initial values. The mean remanence ‘?1re‘.’ta§f{°n=
Shimajiri(B) well agrees with the present field direCtlon(lnctlntoward
37°,declination=-3°), but that of sqhimajiri(M clearly deflecf sr these
a deeper inclination. Although LT ages are unavailable thc; latter
rocks at present, (A) is certainly older than (B) becauseé

is located near the present sea level,but the former occupies a higher
position.

We conclude that some beachrocks, whose best could be those occun{ed
on volcanic islands, have a power to detect Holocene geomagnetic secu-ar
variation in the oceanic region where no data has been available, and
that paleomagnetic studies of silcrete and calcrete epable to extx;act
geomagnetic polarity record in their remanent magnetizations. We consider
that beachrocks acquired their net magnetization through reorientations
of the constituent magnetic grains which were advanced along the ambient
geomagnetic field during the tidal action twice a day.
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PALEOMAGNETIC STUDY OF THE SECONDARY DEPOSITS (STALAGMITES)
FROM FUTEMMA CAVE IN OKINAWA PREFECTURE

Yasuhisa ADACHI', Hayao MORINAGA<, Hiroo INOKUCHI’, Masahide FURUKAWA®,
Hiroya GOTO03, Yoshio ARAGAKI®, and Katsumi YASKAWA’
'The Grad. School Sci. & Tech., Kobe Univ., ¢Fac. of Sci., Himeji Inst. of Tech.
‘Fac. of Sci., Kobe Univ., ‘The Sci. and Tech. Agency
5College of Liberal Arts and Sciences, Kobe Univ., °Futemma Shrine of Okinawa Prefecture

Paleonagnetic study has been performed on a stalagmite from limestone caves to clarify the
geomagnetic secular variation. This method is a powerful means to establish the secular
variation curve of the paleomagnetic field direction. The stalagmite sample was oriented
in situ and collected from Futemma-Do cave in Okinawa Prefecture. The sample was cored
parallel to growth axis and the core sample was sliced by diamond blade into thin disc
subsamples of 3.5@m in thick. All the disc subsamples were progressively demagnetized
through alternating field (AF) method. The characteristic component of remanent
magnetization of each subsample was separated by three methods. The first one is a
principal component analysis (PCA), the second one is a unit vector mean for Fisherian
distribution on equal area stereographic projection and the third one is a vector mean with
the intensity of the remenet magnetization. The results of three methods are compared and
the effective one is determined.
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PALEOMAGNETIC STUDY OF A STALAGMITE
COLLECTED FROM WESTERN AKIYOSHI

Yoshinori KAWAMURA', Yasuhisa ADACHI2, Takafumi YONEZAWA', Hayao MORINAGA?,
Hiroo INOKUCHI', Biroya GOT0®, and Katsumi YASKAWA!
'Fac. of Sci., Kobe Univ.
2The Grad. School Sci. & Tech., Kobe Univ.
?Fac. of Sci., Himeji Inst. of Tech.
4Col. of Lib. Arts and Sci., Kobe Univ.

Remanent magnetization of a stalagmite from Western Akiyoshi was measured in an atteapt
to obtain the geomagnetic secular variation of SW JAPAN. Two core samples were drilled from
the stalagmite. Axes of the cores were perpendicular to their growth layers. The cores
were sliced into thin discs. Remanences were measured with a SCT cryogenic magnetometer.
Declination and inclination variations of the disc specimens were fairly concordant with
each other. We conclude that the stalagmite from Western Akiyoshi records the geomagnetic

secular variation. Compared with the geomagnetic secular variation obtained in SW Japan,
the stalagmite appears to have started to grow about 1,000 years ago.
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AGE DETERMINATION OF COLLAPSES IN LIMESTONE CAVES
INFERRED FROM PALEOMAGNETISM OF STALAGMITES

T.YONEZAWA', Y.KAWAHURA', Y.ADACHI?, H.MORINAGA®, Y.LIU*, H.INOKUCHI',
T.KURAMOTOS, H.GOTO®, and K.YASKAWA!

'Fac. of Sci., Kobe Univ., 2The Grad. School Sci. & Tech., Kobe Univ.,

*Fac. of Sci., Himeji Inst. of Tech., ‘China Univ. of Geosci. (Wuhan),

SAkiyoshi Yuseum of Nature Sci., °Col. of Lib. Arts and Sciences, Kobe Univ.

Paleomagnetic study has been carried out using stalagmites
linestone caves in Akiyoshi, Yamaguchi Prefecture to determine ages of collapses.

froa two
All disc

on collapsed rocks

specimens drilled from three stalagmites were progressively demagnetized through alternative

-field demagnetization method.
with each other.

Paleomagnetic direction records of them are well correlated
We report here ages of the stalagmites, that is

ages of collapses deter-

mined by comparing with the geomagnetic secular variation curve previously reported.
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A GEOMAGNETIC SHORT EVENT BETWEEN POLARITY REVERSALS -
OF UPPER JARAMILLO EVENT AND BRUNHES-MATUYAMA FROM OSAKA GROUP
Kaori TAKATSUGI', Masayuki HYODO?2
1 Faculty of Sci., Kobe Univ.
2 Graduate School of Sci. and Technol., Kobe Univ.

A normal magnetized zone is found within reverse magnetized layers in the marine clay Mad

in Osaka Group obtained from Izumi.
(0.87TMa).

The normal magnetized zone exists just above the Azuki tuff
This zone geologically corresponds to the normal magnetized zone cbserved in Takatsuki.

We have discovered a new geomagnetic short event in the Matuyama Reversed Chron after Jaramillo

event (~0.90Ma) in Osaka Group.
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MATUYAMA-BRUNHES POLARITY TRANSITION
RECORDED IN A MARINE CLAY BED
OF THE OSAKA GROUP

.Akira Hayashida and Takuo Yokoyama

Laboratory of Earth Sciences, Doshisha University,
Kyoto 602, Japan

The Osaka Group, distributed in the Osaka Bay area, consists of alternations
of fluvio-lacustrine deposits and brackish mud layers. We have demonstrated that
the Brunhes/Matuyama polarity epoch boundary occurs in a "marine clay" bed
(Ma 4) in the core samples drilled on the Senriyama Hills (SEC1 Core; Hayashida
and Yokoyama, 1990). We here report a paleomagnetic record of the Matuyama-
Brunhes polarity reversal obtained from new core samples (SEC2).

The SEC2 cores were drilled about 100 m away and about 20 m below the
first site. Except for the lowermost part, we again attempted to mark azimuth on
each core sample; a thin-wall core liner with a V-shape groove was oriented and
pushed down without rotation, while the outer core bit was rotating. The drilled
sequence of about 45 m thick includes two brackish mud layer, the Ma 4 and Ma 3
beds. Magnetic measurements on cubic-shape specimens of about 5 cm
intervals revealed that the Brunhes/Matuyama polarity boundary exists in the
middle of the Ma 4 layer, which is concordant with the SEC1 cores. The inclination
data of both drillings show that the polarity transition is recorded about 1 m interval
of the "marine clay” bed.

Intensity drop of about one order was observed in the transitional interval,
while the bulk susceptibility values suggest uniform concentration of magnetic
grains. The virtual geomagnetic pole (VGP) path of the transitional interval,
tentatively determined using the azimuthal orientation of each core, seems to be
near-sided. As the Brunhes/Matuyama boundary is assigned just after the Stage
19.1 datum of oxygen isotope stratigraphy, the Ma 4 bed of the Osaka Group is

correlated to the interglacial period of Stage 19 and hereby with paleosol S7 of
loess stratigraphy in China.

Y
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Climatically Induced Variations of Magnetic Susceptibility

on Sediment Cores from the West Caroline Basin

N. IOKA (Ehime Univ.), T. YAMAZAKI (Geol. Surv. Japan) and A. Mizuno (Ehime Univ.)

Magnetic susceptibility ()), its frequency dependence (X,) and ARM measurements were carried out on
sediment cores taken from the West Caroline Basin, western equatorial Pacific. Variations of ¥ strikingly
resemble to the SPECMAP oxygen-isotope curve which reflects global ice-volume change. Furthermore, the
variation of % correlates with some phase difference to the ratio of ARM to % and the variation of Xp. These
results suggest that paleo-climatic changes have caused variations of not only relative amount of magnetic

minerals in the sediments but also their grain sizes.
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Long-Term Geomagnetic Secular Variation and Short Reversal Events
During Last 200 kyrs Recorded on Sediment Cores From the Caroline Basin

Toshitsugu YAMAZAKI (Geol. Surv. Japan) and Noboru IOKA (Ehime Univ.)

Sediment cores collected from the West Caroline Basin, western equatorial Pacific, are suitable for studying behavior of the
geomagnetic field during last 200 to 400 kyrs., because the cores can be not only correlated each other but also daied precisely based
on the variations of magnetic susceptibility which are almost identical to the oxygen-isotope curve. Sharp drops of remanent
intensity normalized by ARM suggest the occurrence of short polarity reversals or excursions at 45 and 190 kyrs B.P. Variations
of magnetization directions suggest the existence of long-term (several tens of thausand years in wavelength) secular variations.
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Geomagnetic variations during the Brunhes epoch
recorded in sediment cores from the Japan Sea

Yozo Hamano (Univ. of Tokyo), Shipbboard Scientific Party of ODP Leg 128

During Leg 128 of the ODP cruise, several APC cores were obtained from the two
sites (Sites 798 and 799) in the Japan Sea. These sediment cores possess very stable
remanences and reveal the detailed records of the paleosecular variation of the geomagnetic
field during the Pleistocenc period. Observed variations of the declination, the inclination,
the intensity and the magnetic susceptibility data from two sites were stacked to obtain
stable estimates of these parameters during the Brunhes normal epoch. The stacked records
(Fig. 1) show some disturbances of the geomagnetic field with wavelengths of one to ten
meters. Spectral analysis of these record using a Sompi method indicate variations with
wavelengths of 4, 5-6, 8-9 meters are commonly observed in the declination, the inclination
and the intensity data, whereas such long wavelength variations are not observed in the
susceptibility data. By using the average sedimentation rate (11cm/ky) estimated from the
depth of the Brunhes-Matuyama boudary, the dominant wavelengths correspond to the
periods of approximately 40, 50, 80 ky, respectively.
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Fig. 1 (top) Stacked records of the variations of the geomagnetic field during the Brunhes

epoch. (bottom) Spectra for the above variations.
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Regularity and Causes of Reversals of the Earth's Magnetic Field

O Miho Seki » Yozo Hamano ( Fac. of Science, Univ. of Tokyo )

Reversals of the Earth's magnetic field are generally considered to be a Poisson process. In our research,
using the bootstrap method and correlation function, we have found some regularity in short cycles ( see
Fig.1,2). Several peaks including periods 50, 80, 140 kyr can be identified, which means that the reversals
of the Earth's magnetic field may be of external origin caused by the effects of the variation of the Earth's

orbital parameter.
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MAGNETOSTRATIGRAPHY AND REVISED CHRONOLOGY OF
VOLCANISM FROM THE TAUPO VOLCANIC ZONE, NEW ZEALAND
°Hidefumi Tanaka, Tsunemi Tachibana, Masaru Kono (Tokyo Institute of Technology)
Bruce F. Houghton (DSIR, Geology and Geophysics, Rotorua, New Zealand)
Gillian M. Tumner (RSES, Victoria University of Wellington, New Zealand)

The Taupo Volcanic Zone of the North Island of New Zealand had been active for approximately 2 million
years, and has erupted more than 104 km® of mainly rhyolitic material during the last 1 million years, from 6
major calderas. The combination of very large volume and yet relatively frequent eruptions means Taupo
Volcanic Zone is one extreme example of large-volume silicic volcanism.

Palaeomagnetic investigations have been carried out on rocks from 95 sites within the Taupo volcanic Zone,
mainly welded ignimbrites and lava domes. Fission track and isotopic age estimates exist on many of the units
sampled, and many are the subject of new K-Ar and Ar-Ar estimates.

At most sites reliable palaeomagnetic results were recorded, with typical median destructive fields between 20
and 60 mT, and blocking temperatures ranging from 300°C to 580°C often with the major part above 500°C.
The polarities of the site mean directions support earlier studies suggesting that Rotorua, Okataina, Kapenga,
Maroa and Taupo Caldera have been formed since 0.73 myr, and have been active during the Brunhes Chron
only, whereas the Mangakino Caldera is principally Matuyama in age.

The ages of certain units are revised, and a new chronology devised which is consistent with field evidence,
palaeomagnetic results and new age control. In particular the Rocky Hill ignimbrite appears t0 have been
erupted during the Jaramillo subchron i.e. between 0.98 and 0.91 myr.

Transitional or anomalous palaeomagnetic directions were repeatedly obtained from the extensive Mamaku
Ignimbrite, dated at 0.14 myr, and also, from the Ahuroa Ignimbrite which is stratigraphically lower than the
Rocky Hill Ignimbrite. Tentatively, the former is associated with the Blake Event and the latter with lower
transition of the Jaramillo subchron or Cobb Mountain. It is noted that the former yields a far sided and the
latter a near sided, both equatorial, virtual geomagnetic pole positions.
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GEOMAGNETIC PALEOSECULAR VARIATION IN EASTER ISLAND,
THE SOUTHEAST PACIFIC

Masako MIKI', Hiroo INOKUCHF, Satoru YAMAGUCHT’, Jun-ichi MATSUDA’,

Keisuke NAGAO®, Nobuhiro ISEZAKI® and Katsumi YASKAWA’
1. Kyoto Univ. 2. Kobe Univ. 3. Osaka Univ. 4. Okayama Univ. 5. Chiba Univ.

The paleomagnetic and geochronological studies were carried out on
Easter Island, in an attempt to determine the southeastward extent of the
Pacific dipole window. We collected more than 250 samples from the lava
flows of three volcanoes on the island. The K-Ar whole rock dating was
attempted. All of the ages obtained are younger than 0.8 Ma. The time
interval of the samples is probably a few times of 10’ years and long enough
to estimate the paleosecular variation. Reliable paleomagnetic directions
were obtained from 34 sites. The mean VGP position is 89.2°N and 239.1°E
with a 95% confidence value of 3.8°.

The angular dispersion value of

Easter Island calculated after
McElhinny and Mermrill (1975) is 11.8° *r a <
with an upper limit of 14.1° and a ~ . >z 29
lower limit of 9.8°. The angular § . % 3 &
dispersion value is significantly lower % . _g’ 2 3 model D
than the expected value from the g g“‘
theoretical models. The Pacific dipole 2
window appears to exist also in the 3 + é
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Geomagnetic Paleointensity Studies on Hawaiian Lavas.
Hideo UCHIMURA, Hidefumi TANAKA, and Masaru KONO
Department of Applied Physics, Tokyo Institute of Technology

Paleointensity determinations were camriedout on C14 dated Hawaiian lava flows. Coe's
version of Thelliers' method was employed, and partial TRM test was carried out at some
steps. Samples were heated in nitrogen atmosphere, and initial susceptibility was also
measured. Obtainedresults are shown in Fig.2 with that of Tanaka and Kono(1991).
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PALEOMAGNETIC STUDY OF CRETACEOUS ROCKS
OF THE YANGTZE BLOCK OF WESTERN YUNNAN,CHINA

Shoubu FUNAHARA!,‘Nobukazu NISHIWAKI?, Yo-ichiro OTOFUJIZ
Funiyuki MURATA®, Yi Zhao WANG*
'The Grad. School Sci. & Tech. Kobe Univ.2Fac. of Sci., Kobe Univ.
30saka College, “Yunnan Bureau of Geology and Mineral Resources

Hore than 200 samples were collected at 31 sites from the Cretaceous Matou and Puchang
formations of western Yunnan province in the Yangtze block. 23 sites have characteristic
directions with high temperature component about 700'C. The mean direction of 23 sites is
Dec=51.4',Inc=35.2' and ass=15.0', respectively. Comparing with the expected direction of
Cretaceous time, the western part of the Yangtze block was subjected to clockwise lotation

of Jl'since the Cretaceous.
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Differential rotations on and around the western part of Southwest Japan during its clockwise rotation
inferred from paleomagnetism in the northern half of the Kyushu Island

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

Paleomagnetic measurements were performed on the Eocene to Miocene sediments in the
northern haif of the Kyushu island. Paleomagnetic data were obtained from the following two areas. A
mean paleomagnetic direction of the Oligocene to early Miocene sediments on the northwestern part of
the Kyushu Island was D= - 7.0°, 1=52.9°, and ae=9.7°. A mean of In-situ directions of
remagnetization components with reverse polarity, D= -148.3°, 1=-504° (ags=7.5°), Was obtained
from the Eocene Akasaki Group on the Amakusa-Kamishima Island and the Uto Peninsula in the central
part of the Kyushu Island. :

The paleomagnetic direction from the northwestern part of the Kyushu island shows that the
area have not been subjected to significant rotational movement since about 30 Ma relative t0 northern
Eurasia.  The clockwise (CW) deflected mean direction from the Akasaki Group is close t0 the
paleomagnetic direction of the Oligocens Ashiya Group in the northern part of the Kyushu Island. In
conjunction with paleomagnetic directions of Middle Miocene Ignebus rocks in the central part of the
Kyushu Island, The CW deflection of the paleomagnetic direction of the Ashiya Group has been
interpreted as the CW rotation of the northern to central part of the Kyushu Island through about 28
between 30 and 14 Ma relative to northern Eurasia. The mean direction from tfie Akasaki Group seems
to support the interpretation.

It is shown that the northwestern part of the Kyushu Island did not share the CW rotation of
Southwest Japan. The CW rotation of the northern to central part of the Kyushu Island impiles that the
whole Southwest Japan was subjected to CW rotation at around 15 Ma, and that the differential
rotation occurred between the western part and the main part during its CW rotation. 'Hence, t;e
Southwest Japan block which was rotated as a coherent rigid block should be confined to be the main
part of Southwest Japan east of the Kyushu Island. ,

Ishikawa and Tagami (1991) have revealed that the compressive deformation event occurred In
the Tsushima Strait area approximately coeval with the CW rotation of Southwest Japan at around 15
Ma. From the view point of the rotational movements on and around the westem part of Southwest
Japan as mentioned above, It is suggested that the comprassive deformation event occurred due to the
convergence of the western part of Southwest Japan toward the Korean Peninsula during its CW
rotation, namely the CW rotation of Southwest Japan about a pivot on its western part, and assoclated
roughly northwestward translation of the northwestern part of the Kyushu Isiand. These motiens on
and around the western part of Southwest Japan during the CW rotation inevitably imply the southward
translation of Southwest Japan away from the Asian continent prior to its CW rotation.
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Magnetic Properties of Basement Basaltic Rocks from ODP Legl28
Hole794D, Japan Sea

Koji FUKUMA*  Yozo HAMANO**
*Kyoto Univ. **Univ. of Tokyo

We investigated the magnetic properties of basement rocks recovered at Hole794D
during ODP Legl28 of the Japan Sea to clarify their contributions to the marine
magnetic anomaly. The cored sequence of basement is composed principally of dolerite
sills and basaltic lava flows. Either of NRM intensities and Koenigsberger ratios of lava
flows are higher than those of the sills. The small amplitude of the observed magnetic
anomaly over the Japan Sea may be duc to thc dolerite sills with low and unstable
remanent magnetization.
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Wave Characteristics of Pi2 Pulsations Observed by Geosynchronous Satellites
H.Takeuchi!, T.Saito'? T.Sakurai®,and T.Takahashi?

1. Geophysical Institute, Tohoku University
2. Onagawa Magnetic Observatory, Tohoku University
3. School of Engineering, Tokai University

Wave mode of Pi2 pulsations observed by the two geosynchronous satellites, GOES 5 and GOES 6, during
April 1986 are analyzed by means of the minimum variance method. This study is performed from the view point
not only of the wave mode but also of the direction of the initial deflection of Pi2 pulsations. The azimuthally
transverse mode tends to show the eastward initial deflection in the premidnight sector, while the westward initial
deflection is dominant in the postmidnight sector. The radially transverse mode shows three occurrence peaks.
The central peak corresponds to the peak of the events of outward initial deflection, while the other two occur-

rence peaks are composed of the events of inward initial deflection. These directions coincide with the direction
of the induced field due to the pair of substorm-associated field-aligned currents.
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SPATIAL EXTENT OF Pc3-4 WAVES IN THE MAGNETOSPHERE
BASED ON SIMULANEOUS SATELLITE OBSERVATIONS

. Matsuoka!, K. Yumoto!, and K. Takahashi?
'STE Lab., Nagoya Univ. 2 Johns Hopkins Univ./Appli. Phys. Lab.

Although it 1s considered that propagating compres-
sional waves excite local field-line oscillations, the

mechanisms of generation and propagation of ULF waves are

still remained unresolved. We analyzed some events of ULF
waves in the magnetosphere based on simulaneous observations
by AMPTE/CCE and GOES-5. Longitudinal and radial varia-
tions of Pc3-4 waves are reported in this paper.
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Simultaneous Occurrence of Pc5 Geomagnetic Pulsations in
Scandinavia and North America

H. Shimazu. T. Araki. T. Kamei. and H. Hanadd

2
IDepartment of Geophysics and Data Analysis Center for Geomagnetism and
Space Magnetism
Faculty of Science, Kyoto University

3Kashima Space Communication Center, Communications Research Laboratory

Magnetometer networks which had high time resolution (10sec) were
installed in Scandinavia and North America during the International
Magnetospheric Study (IMS,1977-1979). North American IMS magnetometer
network data are open to the public at World Data Center-A for STP. IMS
Scandinavian magnetometer array data were not published, but in 1989 the
back-up film data were kindly transferred to the World Data Center-C2 for
Geomagnetism, Kyoto University, from the Geophysical Institute, University of
Gottingen. The data have been open to the public at World Data Center-C2 for
Geomagnetism since January 1991.

In this paper, data obtained in these two networks are used and Pc5
geomagnetic pulsations are analyzed. It is examined how often pulsations
occur simultaneously in both Scandinavia and North America. The differnces
of the phase, and polarization characteristics are investigated about the events
occurring simultaneously and the following results are obtained. The
demarcation line where the sense of the polarization switches moves to the
north and south by the ionosphere current. The differnces of the phase in
east-west directions support that pulsations are caused by the interaction
between the magnetosphere and the solar wind. A simultaneous event whose
waveforms are similar at stations KIR (Scandinavia) and COL (Alaska) is
discovered. This fact indicates that the wave can resonate in a very wide

region.
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An Excitation of Pc5 Pulsations in the Morning Sector by a
Local Injection of Particles in the Magnetosphere

0.Saka(U.Kyushu), T.lijima(U.Tokyo), H.Yamagishi(NIPR)
N.Sato(NIPR), D.N.Baker(GSFC/NASA)

We have determined a characteristic of PcS pulsation in the morning
sector by use of the ground magnetometer and riometer data, in con-
junction with the data acquired with satellites which include the mag-
netic fields above the ionosphere and electron fluxes at geosynchro-
nous orbit. We have ascertained that when the Pc5 pulsation occurs on
the ground, the large-scale Birkeland current system observed at jono-
"spheric altitude splits into a number of small scale Birkeland current
pairs. A model is depicted in the Figure below.
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A Possible Mechanism to Cause the CNA Modulation by
Toroidal Pc5 Pulsations

H.Yamagishi(NIPR), 0.Saka(U.Kyushu), N.Sato(NIPR)
D.N.Baker(GSFC/NASA)

A modulation of cosmic noise absorption (CNA) by Pc5 puisations in the
morning sector is studied by use of the ground magnetometer and rio-
meter data at L=6.2 in conjunction with low energy (30keV-200keV)
electron deata from three satelites at geosynchronous orbit.

Ve present a model of the CNA pulsation wherein the E x B drift by the

wvave electric fields makes an azimuthal displacement of the trapped
electrons in the closed magnetosphere.
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Phase shift of Pch magnetic pulsation produced
by induced currents around Syowa Station
° KATO, Ken-ichi'  AOYAMA, Iwao'  TONEGAWA, Yutaka' SATO, Natsuo? SAKA, Osuke®
1 Tokai univ. 2 NIPR 3 Kyushu univ.

¥Ye have studied the charcteristics of phase shift of Pcb magnetic pulsation
possibly produced by induced currents under the ground using the data observed at
three stations around Syowa Station. The following features are found; (1) phase
difference between three stations are almost the same in the high frequency range.
(2) relative phase among H100-SKRV-SYOY in the low frequency range are delayed in
the D comp and/or advanced in the H comp.
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Relationship between quasi-periodic(QP)VLF emissions and magnetic pulsations observed simultaneously
at Syowa-Iceland conjugate pair stations and on board AMPTE/CCE satellite
Kamizono,H(UEC)  Sato,N(NIPR) Takahashi,K(APL) Yoshino,T(UEC)

AMPTE/CCE satellite sometimes crosses the geomagnetic field line tying between Syowa Station in Antarctica and
Husafell in Iceland. We examined the relationship between QP VLF emissions obscrved at those twp ground stations
and magnetic pulsations observed simultancously by the satellite.
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C31-06 GLOBAL MAGNETIC OBSERVATIONS ALONG 210° MAGNETIC MERIDIAN

Yumoto K.l. Y. Tanakal. B.J. Fraserz. F.W. Menkz, K.J.W. Lynns, M. Seto4. S.Tsunomuras. AW, Greens.
T. Salto7. L. Crobetts. J. Kennewellg. V.A. Plllpenkolo. I.N. Amlantovll. A. Zaltevl? :
and 210° ML Mag. Obs. Group.

1solar-Terrest. Environ. Lab., Nagoya Unlv., Toyokawa 442, Japan.

2Phys. Dept., Univ. of Newcastle, N.S.W. 2308, Australla.

3Electr. Res. Lab., DSTO, Salisbury, S.A. 5108, Australia.

4Tohoku Inst. Technol., Sendal 982, Japan.

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

6y.s. Geological Survey, D.F.C., Denver, CO 80225-0046, USA.

70nagawa Mag. Obs., Tohoku Univ., Sendai 980, Japan.

8cs1ro Tropical Ecosystems Centre, Winnellie, N.T. 5789, Australia.

9Learnonth Solar Observatory, Exmouth WA 6707, Australia.

107nst. Phys. Earth (IFZ), USSR Acad. Sci., Moscow 123810, USSR.

llypgt. Space Phys. Invest. & Radlo Wave Propa. (IKIR), USSR Acad. Sci., Kamchatka 684034.
121nst. Terrest. Mag. Ionos. & Radlo Wave Propa. (IZMIRAN), USSR Acad. Sci., Moscow 142092.

A major new internatlonal sclentific program, the Solar Terrestrial Energy Program (STEP), to
commence in 1990 and continue for five years, will trace the flow of energy and plasma from the
upstream solar wind, through the magnetosphere and lonosphere to the blosphere. The lonospheric
signatures of magnetospheric energy transfer process can be recorded on the ground using appropriate
magnetometer networks. Topical Group 2.2, set up by Worklng Group No. 2 for the STEP, 1s concerned
with Coordinated Ground-Based Magnetic Observations for Studies on Response of the Magnetosphere and
Magnetosphere-Ilonosphere Coupling (COMOSM).

Japanese ground-based observation teams propose a globally coordinated magnetic observation
program during the STEP period to study the energy and plasma transfer processes and the global
auroral dynamics. In order to organize the observations efficlently, working plans are grouped into
four regional categories, i.e., the polar region, high-latitude conjugate region, middle and low
latitudes, and the equatorial zone. The Solar-Terrestrial Environment Laboratory, Nagoya Universi-
ty, takes care of the multi-nationally coordinated magnetic observation along 210° magnetlc merid-
ian, in cooperation with Tohoku Unlv., Tohoku Inst. Technol., Kaklioka Magnetic Obs., and Tokal Univ.
in Japan, Univ. of Newcastle, Electr. Res. Lab., DSTO, CSIRO, and Learmonth Solar Obs. in Australia,
U.S. Geolog. Survey, and Univ. of Alaska in USA, IFZ, IKIR, and IZMIRAN in USSR.

In 1990, magnetic observations around 210° magnetic meridlan were carried out gt Moshirl
(MSR), Chichijima (CBI) and Kagoshima (KAG) in Japan, and Adelaide (ADE), Birdsville (BSV) and Welpa
(WEP) in Australla, from July 26, 1990. The BSV site (L= 1.56) is located near the magnetic
conjugate point of Moshiri (1.57) in Japan. The CBI (L= 1.10), WEP (1.15) and ADE (2.11) sites are
located near the same meridian as the conjugate point stations. The KAG slte Is situated near the
same latitude and ~12° west Ln geographic longitude of the conjugate station, WEP.

Magnetic variation data at the chain stations are obtained by means of ring-core-type fluxgate
magnetometer with the same data logging system (DCR-3, KOSMO Ltd.) at all stations. Magnetlc sig-
nals (aH, AD, AZ, dil/dt, dD/dt, dZ/dt) in the 0-2.5 llz frequency range during 21 days are reglstered
on a digital cassette tape with sampling rate of 1 sec and resolution of 0.012 nT/LSB. Fluxgate
magnetometer data from the CBI station, the Kakioka Magnetlc Observatory, are registered by the same
logging system. Time signals (1 min), maintained accurate to within t 25 ms by automatic comparison
with WWVH (Maul, Hawail) and JJY (Koganei, Japan) standard radio stations, are also recorded on the
digital cassette tape to check the crystal clock inside the data logger.

In June, 1991, the fluxgate magnetometer systems were also Installed at Onagawa (ONW: L=1.31)
in Japan, at Wewak (WNK: 1.04) in Papua New Guinea, and at Guam (GUA: 1.01). We will complete to
install the magnetometer systems at Dalby (DAL: 1.56), Darwin (DAR: 1.17), and Learmonth (LMT: 1.43)
in Australia in the coming summer. - We are now planning to extend the 210° magnetic meridian chaln
to northern high latitudes in Slberia in 1992. The proposed stations are located at St. Paratunka
(# = 52.9%), Magadan (60.0°), Chokhurdakh. (70.7°), and Zhokhova Isl.(76.3°).

fie have carried out power spectrum and cross correlation analyses of low-latitude Pc 3 pulsa-
tlons observed at the magnetic 210° meridian stations to get a clue to the unresolved global propa-
gatlon and energy coupling mechanisms of Pc 3 pulsations, and show a preliminary result of the
analyses 1n this paper.
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EVIDENCE OF GLOBAL CAVITY MODB Pel'S
OBSERVED ALONG 210° MAGNETIC MERIDIAN

Isono A., K.Yumoto, T.Tanaka, B.J.Fraser, F.Y¥.Henk,
(STE Lab. Nagoya Univ.),(Phys.Dept., Univ. of Newcastle)
and ULF Analysis Group

In order to study exitation and propagation mechanisas of lov-latitude Pcd mag-
netic pulsatlions. we analyze mulli-national project data from globally coordi-
nated stations at L = 1.1-2.1 along 210° magnetic meridian. From the prelllinfﬂ
data analysis, ve found evidence of global cavity mode of Pes magnetic pu:sa
tions. Wave analysis shows that typical signatures of MRD cavity oscillat :::
vhlech happened after the onset of sc magnetic storms. A sudden Impulse ;n inner
solar wind maust be responsible to the cavity eigennode oscillations fn the
nagnetosphere.
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Global Pc type geomagnetic pulsation
in the low latitude and the equatorial region

M.SHINOHARA T.KITAMURA
Dept. Phys , Kyushu University

Pc type geomagnetic pulsation was observed in the low latitude and the
equatorial region on February 19, 1991. The locations of seven stations used
here are shown in Fig.l. Fig.2 shows the H-component data from 12:00 to 16:00
(UT). Pc type pulsation occurred at 13:15, and continued to 15:00. This
pulsation has 110 second period, and the almost same waveform appears at all
stations (see Fig.3).

It seems that this Pc type pulsation Is caused by the plasmaspheric cavity
resonance.
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On an Eigen Mode Problem of Poloidal Mode Oscillation .
Corresponding to the Cavity Resonance — II. A Nonmonotonic Alfven Vt:loclty —
Akimasa YOSHIKAWA!, Masahiro ITONAGA?, and Tai-ichi KITAMURA

1Department of Physics, Kyushu Univ. and 2Computation Center

Abstract

The equatorial Pi2's have been proved to be waves with m= 0,which has been proposed as manifestication

of a cavity resonance.

In this paper, this problem is attacked by dealing with as an eigen mode problem of t}‘e p°l:l‘da_i mo::
oscillation in a region between the earth and the magnetpause with a nonmonotonic Alfven velocity p

file.(plasmapause)

. : ite El-
A partial second-order differential equation (Sturm-Liouville equation) was obta{ned. ;I‘e:\e fF:E:IM éipix:eﬁ i
ement Method) was used to solve this problem,so it enables us to treat a realstic model of the dip

configuration.
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Computer Simulation of Coupled Hydromagnetic Oscillations of
Cavity and Ficld-Line in the Magnetosphere — I. Formulation —
Masahiro ITONAGA?, Akimasa YOSHIKAWA?Z, Ichiro TOSHIMITSU?, and Tai-ichi KITAMURA?Z
‘ lCompﬁtation Center and 2Department of Physics, Kyushu Univ.

Abstract

We present a model which determines the time development of hydromagnetic waves within a cuboidal
magnetospheric cavity subject to a short-duration compressional stimulus at the magnetopause. The system
is first Laplace transformed analytically. The resulting second-order coupled boundary-value problem is then
solved by standard finite-difference methods, and a numerical Laplace transform inversion is applied to the
results, giving general time-dependent solutions. Instead of parameterizing the ionospheric Joule dissipation,
we incorporate it in the model in a straightforward fashion.

Allan et al. [1985, 1986] i, BMSKBER@mMA Sh
o4 vren it kIR & 3 ER-BOBESERY
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ftgac&icky, M2 RxoHRERBCKEE
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TROAAKE Y aL—v3 v2EIES. BRICBL
T Laplace EMEITH> S Lick b, MEAIL 2 RITDE
REBRACKEES 5.
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Fig. 1. Cuboidal magnetospheric model (Southwood
and Kivelson [1990]).
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Wave characteristic of Medium-Period Geomagnetic

Pulsations Observed on the Ground Multi- Stations

*Kiichirou Hayashi and Kanji Hayashi
Department of Earth and Planetary Physics, University of Tokyo .
GADC GROUP

Medium- to Long- period geomagnetic pulsations have been studied by many scientists.
These waves are generally classified into two groups. One is the waves of the external origin
and the other is internal origin. The external waves which are driven by the solar wind have some
types of the wave mechanisms, surface waves, upstream waves and so on. The surface waves
are excited by the shear flow instability (like K-H instability) at the dayside magnetopause. On
the other hand, the bow-shock reflected ion may cause the upstream waves. Propagated from
the magnetosphere to the ground in various mechanisms, we can observe certain part of these

waves on the ground multi-station network.

In this study, We investigate the data observed with the induction magnetometers operated in
1989-1990 GADC, at 7 sites and with the fluxgate magnetometers of the Canadian magnetometer
network, CANOPUS, at 13 sites. The range of magnetic longitude and latitude CQVCI'ed from
270° 10 21° (East-West) and 58" to 78° (North South). Four stations was located in high latitude
including cusp and polar cap region.

We can investigate the latitudinal changes of cusp region to plasmapause region. Carrying
out the FFT spectrum analysis, we display the f-t spectra of the total power, the wave polarization
and the major axis of the wave ellipse, dynamically Comparing the wave characteristics obtained
from different L value and LT stations in a same event. We study the spatial distribution of the
different source waves.

It is found that in these events analyzed there are some difference in dayside Pc3-4 events

observed simultaneously in the high latitudes and the low-latitudes.
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ELECTROMAGNETIC MEASUREMEMT OF SAKURAJIMA VOLCANO BY MEANS OF "ONE-TURN™ COIL

Hiro OSAKI'’,Kiyohumi YUMOTO!’,Koiti HIDAKA'’,Kazuo SIIOKAWA'’, Yoshito TANAKAY
Hisayosi KAKUTAZ?, Minoru TANAKA2?, Akio TAKAGI®

UISTE 1ab. ,

Nagoya Univ. 2’Kagoshima Univ. 3’Tohoku Unlv.

In order to clarify induction effects of fono-magnetospheric
variations and clectromagnetic changes of Sakurajima Volcano,
"one-turn" coll has been installed at the foot of Mt.sakurajima.
We carried out power spectral and phasc analyses of "one-turn"
coll and magnetometor data. Prelliminary results will be presented

in the present paper.
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Magnetotelluric Study Across the Central Tohoku District,
North eastern Japan. (1)

Yukio Fujinawa, Makoto Uyeshima, (NIED)
Sinji Takasugi, Noriaki Kawakami (GERD)

ABSTRACT

3 We have analysed remote-reference wideband magnetotelluric data at ten stations from an
. east-west tranects across the central Tohoku district following a eight station survey last
. year.  The date were modelled using one-dimensional Bostick inversions of rotationally
. Invariant parameters, tentatively determined TE and T™M mode parameters, respectively. The
. resulting geoelectric model exhibits resistivity of less than 10Qm in both sides of the
~ Ohbu mountain range, at the depth about 5km, and more than 1000Qm in the easternmost part.

The model is discussed in view of the seismic velocity distinbution and seismic activity.
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the Miyakejima Island

Tetsuys Yamamoto!’, Hisashi Utada?’
and Electromagnetic Research group of Miyakejima Volcano
1) Kakioka Magnetic Obsevatory, JMA, 2) Earthquake
Research Institute, the University of Tokyo

The magnetic and elctric field variations in the ULF band were observed at the five sites in

the Miyakejima Island, and the geomagnetic transfer functions of them were calculated.

At the

period of 128 seconds, the induction arrow of each site generally points to the outside of the
island. It can be pointed out that the observed induction arrows at this period have larger
eastward component than that of expected. Perhaps these distinctions are made by the resistivity

structure of the Miyakejima Island.
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Ceoelectrical Structure of Yuju Volcano Using CSHT and TPEN method
M.Shimoizumi (Kitakyushu Poly. Coll.), T.Mogi. S.Ehara (Fac. of Eng., Kyushu Univ.)

I.Katura (Fac. Eng.., Kyoto Univ.), J.Niskhida (Otani Univ.).

K. Kusunoki, K.Suzuki, Y.Fujimitsu (Centr. Res. Inst., Electr. Power Industry).
A.Jomori (Japan Crust Res. Co.), S.Matayoshi (Yoshizawa Eng. Res. Co.)
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The CSMT and TDEM surveys were made around the Kuju volcano on June 1930
and June 1991. The major purpose of these surveys is to estimate the deep
geoelectrical structure beneath the Kuju volcano. By using TDEM method,
we have been able to detect until about Skm or more.
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Geoelectrical structure of high heat flow area
in central part of kyushu,
T.Mogi, K, Pukuoka(Kyushu Univ.)

and M.Shimoizumi (Kitakyushu politech. coll.)

A Magnetotelluric survey has been carried out at 29 sites along the
Fukuoka-Nobeoka line, across a high heat flow area in the center part of
Kyushu., Complex-phase dector type receiver has been used in ELF frequ-
ency band,and fluxgate magnetometer in ULF band. 2D resistivity model
along the line showed that a low resistivity ((l10ohm-n) zone appered in
the deeper part of the high heat flov area

ABEBRIUMEE RO T2AMPRBHBICIZMBRBAREL100~200QmE B X
MM ELEL T WS (Rhara, 1989). C D& D> 2 Wt BR AR g oth THE X
ABMBcEREYOES>SEZENEF OV ERE T 22D, BHREEMIOT»S
ABEXLUBEE B> TEEEZEATECESIRIHNI0ke OB ICH > THRAT
MT#EZEA2T-o%2. AIELAABEKIE 174008205, 0.00780z(128sec) FTD
ISORABET, 17140002~ 4. 22E COVRABROAEIIZEAEMHEABRBERAMTIF
EEBER -, 1989)2 AW, BBy -2 LTy Ir>yarvaqgih,
BRICRREAEEBAEW, 0,252~ 0. 007182F T 6 ABEOREI-RHB LY
Y= 7959w 2AX¥ -~ EHE, BHICWPb-PClRy FRBHEAXEHL ~.

lAKcoBARREMELT2BELE., JIBEF—%E NV ayic7—YxiE
BERBL, F§bR-o-18, BEORELZHLIOPEBHBMOoae—-—LYyy—0
BWbHbDERBREL, BoAF— Y 2AY9F T UERBITHIEN, MIE2KD
e —RRAN—VavREAFAVIAIN—-—YariEHHMEFIELTE
IN"RETHT-7%. —RABFOEREZNHUETNVEULUIEREREZHWEAD
ARLEEHEFY X %2170 .

BEMIN~HHTECREBEOHEREIFTMARAINICmU ETHrdt, G FH -4
WRZEBICZ2OBTIZI000m BEOCEM®Z 2. HichBXRXILUBOEAAT
B, HBZERIIIQOMUTOEBLERHENR OGNS, COD &S5 2RBIETHHRA%
MBHMIBE ~ B LB, MTERXIPRDBEBETHIIZLERLTWRLER
HhD. RBEXKILEBE» >ECRIIFERBEROREE» N F+EROSHT
ZMBic A gL 0000mMl LOLERERTCENE 2 3. BFHFE-BWL
BOPAB-ARBLVWo X ERBEBOES TREBERICIIQA MU TOEL
EH#E®XRsh~.
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Study of the Bimodal Induction around Izu-Bonin Arc using

Non-uniform Thin Sheet Approximation

°Hiroaki TOH and Jiro SEGAWA
Ocean Research Institute, the University of Tokyo

It has been revealed by direct seafloor electromagnetic observations that
short-period induction vectors at the north end of the Izu-Bonin arc have large
northward components. This fact is difficult to understand when the presence of
the deep trench in the east of the arc is considered. )

On the other hand, it is well known that complicated land-sea distributions are
well approximated by non-uniform thin sheets. Vasseur and Weidelt (1977)
pointed  out that ‘bimodal induction' is important  to appreciate .fhe
three-dimensional contribution of topography to regional induction studies. US“"S
non-uniform thin sheets. McKirdy et al. (1985) extended Vasseur-Weldel.ts
algorithm to apply Neumann type boundary conditions at lateral infinity, which

. . iform
means that the anomalous region is not necessarily surrounded by a um
structure.

the observed

MacKirdy's algorith 3 behavior of
gorithm was applied to study the Bonin arc

induction vectors (T=30min) at the northernmost profile of the IzU " ihe
assuming  two-layered structure beneath a thin sheet.  The result thot e
calculation using the non-uniform thin sheet approximation indicated awere
c
northward components of the induction vectors at the north end of memﬂ ocean
H . . in the OC
mainly caused by the deflection of the induced electric purrents. l'; with the
although the amplitudes of the calculated . vectors did not well COINZE wmcen
* U FiAGBATvo.e2 1t 5000000 Stf- R
observed ones. e —

m'\‘é‘/ PN ;;@
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Sea water dynamics as reflected on time-variation of

electromagnetic field at the sea floor
Ikuko FUIJII, Hiroaki TOH and Jiro SEGAWA
Ocean Research Institute, the University of Tokyo

The dynamo effect is caused by the motion of sea water in the earth's magnetic field.
Theoretical relation between induced electric field at the sea floor and sea water currents

Ej, = CB,2x{v})

0 0
(vi)= [ o(z)vedz/ f o(z)dz  ( Chave & Luther,1990)
h h

is expressed as follows:

Bz .and C denote vertical component of the earth's magnetic field and constant of
proportion, respectively. <v;> is horizontal velocity which is averaged vertically with the
weight of sea water conductivity o(z). <vp> almost equals barotropic component of sea
water velocity because of conductivity weighted integration. Thus, electric field E, at the
sea floor reflects mainly the barotropic component of sea water velocity, i.e., nearly a

water transport divided by water depth.
In this study, we consider the tidal motion of sea water. Ocean Bottom electric field

was measured at the landward slope of the Nankai trough in 1989(site EL02, see Fig.1).
On the other hand, ocean bottom pressure data was simultaneously obtained at BP0l
site(see Fig.1), 30km northwest of EL02 by the Japan Meteorological Agency. We have
extracted the oceanic tidal components from both electric field and pressure using an
algorithm named BAYTAP-G(Ishiguro et al,1981; Tamura et al.,1991). Fig.2 shows an
example of the record of oceanic tidal components of electric field and pressure for 3
days. It is found that induced electric field which is inferred to have been caused by
oceanic tide is coherent with the variation of ocean bottom pressure. Further, according
to the hodgraph of tidal components of electric field, the tidal water flow is likely to
follow a channel along the Nankai trough.

Fig.1

Fig.2
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Observation of Electromagnetic Phenomena Associated with Eruptjons of Mt. UNZEN

T. YOSHINO, I. TOMIZAWA, M. HAYAKAWA, and Y. Seo
Univ. of Electro-Communications, 1-5-1 Chofugaoka, Chofu-shi, Tokyo 182

Observation of electromagnetic phenomena associated with the eruptions of Mt. UNZEN has been conducted s
ince June 2, 1991 at 4km north-west of the volcano. Observations are made at 82kHz 1525Hz, and 36Hz in
nagnetic field, and at 1525Hz and 36Hz in electric potential. Electromagnetic phenomena were clearly recorded
the time of the pyroclastic flows occurred on June 3 and 8, and also at the time of the eruption on Junell.
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GEOMAGNETIC CHANGES
RELATED WITH THE
ERUPTION OF UNZEN VOLCANO 1IN 1991

YOSHIKAZU TANAKA'', TAKESH! HNASHIMOTO'', WIDENARU MASUDA'’
SIUN HANDA2’ and [ISASHI UTADA®’
1)ASO VOLCANOLOGICAL LABORATORY,KYOTO UNIVERSITY
2)SAGA UNIVERSITY
3)EARTHQUAKE INSTITUTE, UNIVERSITY OF TOKYO

Unzen Volcano erupted on November,1990. New dacile dome appeared at
Jigokuato crater on 19 May,1991. Geomagnetic observations have been con-
ducted at around the crater with proton precession magnetometers.
in the period of the dome intrusion, amount of +80nT geomagnelic change
was observed at N3, and -80nT changes were detected al S1 and S2 .

A demagnetization source depth of several handred meters causes negative
changes of total geomagnetic field at south part and positive changes atl
north part of the source. Then these geomagnetic changes will be reduced
to demagnetizations of igneous rocks. The aspects of geomagnelic changes
gives a cylinder source intruded to shallow part with a speed of about
30m/day. Intensity 3x10-%emu/g, remanent magnetization of Unzen igneous
rocks, gives 250m diameter of the cylinder.

Geomagnetic changes observed from March to July,1991 were shown.

The data measured each Sminutes were reduced to the magnetometer al Aso
Volcanological Laboratory and mean valueS of 0hOm to 4hOm wvere plotied.

S -
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Magneto telluric survey at Senya Fault
Tadashi Nishtani and Hideyuki Satoh
(Institute of Applied Earth Sciences, Mining College, Akita University)

Senya Fault is famous as an inverse fault associated with an earthquake in 1896. This fault was surveyed
in electrically and magnetically in 1980. Komori area in Senya Fault was trenched in 1982 and the
relationship between faults and strata were examined. In this study power line MT (PLMT) survey,
measurement of magnetic total force and VLF survey are performed. The general trend of these
measurements are almost the same as that of in 1980. We can reveal the structure of Senya Fault more
precisely. A figure in this page shows apparent resistivity, we can see minimum around 2000 and 3000
meters, these positions are correspond to the point of fault. New data are compared with the previous data.
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GEOMAGNETIC AND GEOELECTRICAL INVESTIGATIONS AROUND THE HANAORI FAULT
S.MIZOHATA'' S.YAMAGUCHI?* K.FUJITA®® T.GOTO'' N.SUMITOMO*’® K.YASKAWA!®
1)Faculty of Science, Kobe University 2)College of Liberal Arts and Sciences,
Kobe University 3)The graduate school of Science & Technology, Kobe University
4)Disaster Prevention Research Institute, Kyoto University

We carried out the electromagnetic investigations in Kutsuki village, Shiga
pref. in an attempt to establish the conductivity structure around the Hanaori f
ault. The Hanaori fault is the clear boundary of the distribution of hypocenters;
the upper bound of the distribution of hypocenters is 4~ 5kn-depth on the west of
the fault and deeper than 10km-depth on the east.

Our goal is to show the mechanism which make the difference of the distribution
of hypocenters.

EEMADOMEBESDIT. FRFOMMBICERT, UTOL S22 2HEBE2E-
Mo TWaD (B®W - BEF,1990),
DEEBEHOTTIR. RNBEOEHERILBTRLEDBICEL 25,
DDEBOICHMBICHENRTHEZFDINEL, RCEBVHEEROAITIEHF TIHEREICTEN,
DEEMOTTIR. HMBBHABEDBNMIWZ LAHEHERATW 3,
BIERCEBHOETIEEX T AMCRELELEROIT LR T, DTHRREXSiI, 18
FEHOBEM TR, ERMFOoMMBLAL LS. HEBREZREOLMAMN 4~5 kmT
HAE3DITHLT, EHHRBORAUTIRIOKkMEDEWHEBRIBLAYEZ >TWVEW,

CHDESRERBIHFNY Yy —TIRAZOTWEINAOBMT. ERIEWNEHELREL.,
BEYINHIKAZIFEALBEONICT I DI, EIWEADTRERBIENAIL L To =

199 14ESAHICHARSLHBEARAIBICBWT,. ULF-MTRMETo %, BN
BEFBEOBHL.SkmiIcHIBLTWS (B2H).
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An Application of the Leaking Electric Current Method
To the OBAKU Fault Survey
N. SUMITOMO, M, KOIZUMI (DPRI, Kyoto Univ.)
T. GOTO (The Grad.School Sci. & Tech.,Kobe Univ.)

A geoelectric survey of the OBAKU fault has been carried out to estimate position
of the fault which is covered with sedimentary layers. Previously we found that elec-
tcnc currents leaked from electric railways flow with a preferred orientation depend-
1ng uPon resistivity structures beneath observation sites. If we measure such Prefeff'
ed orientations along a line which crosses some fault, then we will be able to find
that the prefered orientation changes at both sides of the fault. This uethoc.l is appli
ed to the OBAKU fault. The result shows that the fault lime is largely deviated to-
ward east, being rather consistent with the result of a 7 - ray survey.
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REVISION OF GREEN’S FUNCTIONS FOR PIEZOMAGNETIC FIELD
DUE TO DISLOCATION SOURCES
Yoichi SASAI ( Eartha. Res. Inst., Univ. Tokvo )

Elementary piezomagnetic potentials, i.e.

Green’s functions for calculating piezomagnetic

field due to dislocation sources. are revised. Reexamining the derivation process of the
Volterra formula for piezomagnetic field, we find that the effect of divergent stress around
a point dislocation should be evatuated in a particular mamner. The sinsular point should
be excluded within an infinitesimal disk with its circular su-faces paral!.el. to the

dislocation surface.

#E5 (SASAL, 198001k { wWRWEF LIz b= VB
SELOREEH RS 7)) — BINRE LRI L E.
ZOFEOBUOE, BR L wRv(Elementary dislocat
i) B3RS, EERL VBRKET v v L (EL
ementary piezomagnetic Potentials) ¥ R»THEWT,
ZThE{VEBWEHIIhE> THATHILTHS, &2
5, HABOEKEFVOEIBBONST F» Z7R(E
UZUKL & OSHIMAN, 1990) % R34 {2 LT, %
R ST ABANENFEN > THEE. T2b
SHRENES vx VRS ERMET 584z, H#AR
HE R SHEE DA THALEEBRIAL, RY OfK
EZOVWTHES LT, L3z ol 2 ARMAIZE
T B, v ERBENSHETSH 5 (SASAL, 1991).
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Observation of the Geoelectric Potential Differences bi;:eg:rfl‘:uake
of Short Spacing in Wakayama in the Hope of Detecting
Precursor (Preliminary Report) . . amura
J.Miyakoshi(Tottori Univ.),1.Siozaki( ”( )”,M.l;lak
(Earthg.Res.inst.,Univ. of Tokyo),N.Seto

us
After years of observation done in the southwestern Jap?n :ozzr::
(Tottori University members) came to think that we °t.’ta ne ursor to the
successful cases in the observation of the geoelectric p;ecYémasaki
earthquake. Two cases among the three were obtained in t e|oca1:ed in the
active fault ang another one was obtained in the Sugesava
vestern part of Tottori Prefecture. : dant with
However, results of our observations were not concor :out his geoelectric
Dr.Varotsos’ interpretation and physical model made ait of the anplitude
observation in Greece. First of all, the proportional )i’ not hold
of precursor to the distance of the electrodes spacing 'Sl difference
entirely in our cases --- change of the electric poi;entlae of the
between electrodes is explained to be caused by the chang

d
. e other hand,
electric potential of one of electrodes itself. And, on th

rbon
of the car
Some g8eophysicists are suspicious about the stab';;::ns, although ve
| od electrode which we have been using in our observ
have eno

ir
. ident of the
ugh data about the carbon lod electrode to be conf
stability.

Line

. dian Tectonic
Yakayama City is located in the western end of th:i;': activity of shallow
on the Kii Peninsula and also there is anomously ¢

local earthquakes underneath.

. ust 1991,
Bearing matters above mentioned in mind, we startgd.l:.::zrg:ges betveen
the contineous measurement of the electric potential flelectrOdes’ carbon
earthed electrodes of short spacing using two ty?est:e Vakayama Seismo-
lods and Pb-PbCI. lods, in the observation cave in University of Tokyo.
logical Observatory, Earthquake Research Institute, ciric precursor to
Objective of our measurement is to detect the 8803::(:”'(: observation for
the earthquake and to establish the method of geoe j
the earthquake predection.
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The electrical potential observation in lzu-Oshima Island and a study about the

induction component that is hard to remove completry from the geoelectric data.

1)

Takaharu KAWASE.

1) Earthquake Research Institute,

2) Department of Mrine Science,

2)
Seiya UYEDA.
Univ. of Tokyo

Tokai University

Since 1987, we have observed geoelectric potential change in lzu-Oshima Island using
electrodes which belong to NTT(Nippon Telegram and Telephon campany). On August, 1990

the observation system was expanded by using Pb-PbCl electrodes.

So, we tried to

remove the induction component from the new geoelectric data by means of Stocastic

Differential method. But we found some components remaining in the residual.

So we

considered its reason by investigating the data in frequency domain.
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Magnetic anomalies of eastern China coastal area
Takemi Ishihara
Geological Survey of Japan

Besides the Tanlu fault, which extends in the NNE direction in east China, two east-
west trending faults are inferred from a compiled magnetic anomaly map of eastern
China coastal area: one passes through Qindao and south of the Shandong Peninsula, and
the other extends along the Yangtze River and further eastward into the Yellow Sea. The
Yellow Sea and adjacent land area surrounded by these three faults are characterized by
magnetic anomalies of long wavelength.
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Two dimensional magnetic structure in the basin west of the Kerguelen Plateau

*Yoshifumi NOGI'’, Nobukazu SEAMA®’, Nobuhiro ISEZAKI™, Tamotsu HAYASHI*’,
Minoru FUNAKI®, Katsutada KAMINUMA®
1)Meteorological Research Institute 2)Ocean Research Institute, University of Tokyo
3)Faculty of Science, Chiba University 4)Geographical Survey Institute
5)National Institute of Polar Research

The directions of two dimensional magnetic structures were determined by using vector anomalies of the
geomagnetic field obtained during the 30th, 31st and 32nd Japanese Antarctic Research Expedition in the basin
vest of the Kerguelen Plateau. The directions of the magnetic structures originated from seafloor spreading
(polarity reversals and fracture zones) were distinguished from these created by other processes by using sea
surface gravity and sea bottom topography data obtained during the cruises. At 61°S, the directions of the
fracture zones change trend from NE-SW in the south to NNE-SSW in the north. Magnetic anomaly lineations
originated by polarity reveasals are almost normal to the strike of fracture zones.
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OBSERVATIONS OF TOTAL GEOMAGNETIC FIELD BY THE POLAR PATROL BALLOON (PPB)
F.Tohyama', R.FujiiZ, M.Ejiri?, H.Akiyama®, S.Kokubun®, N.Chnishi®

('Tokai Univ., 2NIPR,

3ISAS, “Univ.of Tokyo, STera-Tecnica)

The 32th Japanese Antarctic Research Expedition (JARE32) has executed two Polar Patrol
Balloon(PPB) experiments at syowa station, Antarctica, on Dec. 1990 and Jan. 1991. For the
purpose of measuring anomaly and survey of geomagnetic field, new type proton precession

magnetometers were carried on two PPBs.

Total intensity of the geomagnetic field along

trajectories of balloon are assumed wide variable range from 40,000 nT to 70,000 nT.

The new type proton magnetometer has a wide measuring range with an automatic tunning system.

FESRNO—&R: L CiEmiihh oKkt L
Y TREAEEA—HsE2EEEESR (PPB
) EERAEING L FHEW ORRIERE LTiThh
TERD, HERERE TSR &R 2O
HRERE{ToR. PPB1, 22zt
NorHDD7 o b vEhitrigksh, 30DE
CREED SN OF — ¥ MAIREAEAHNLAT IV
TRAYAF AL -TiBonk, & CCRREBH
WBIRSL 7 u b vEEhstic DTk, F—%
BiTo#mikicws3, PPB 1S90
S£12A 258 11852553 (LT) (= iR & 225, 600m 3
DORERT, H1okd ikt 1 REDEFEL
WEBEELERLL, RBRE|BRNBELTSob
vaihat, HBESE LcEpst, KE 18
it, F—rrva—%, 7axzEEE ~NFAF
» CPUREMEBIhL, 2BHIBRNSE
LT7a b YREA O @M A — o 5 X BRENE
FRUBBRIESI R an, 199141 A 5821
BRSS il ka nk,  AREEE KR IIREHR60
~T70 ° DB D PRAMICH 20 TL2BHD
K& &1340,000~70,000nTi b B AL WHHTH
3%, HEMCRERBRREF 2—=v2TD
ARER OB AT ERBL 2, ip, "OE
BUCEEL, BBIbBRSERR - FHEEUIRRERLY
, FERRERAIEI2R, HWIAIRBABIUPPBY—
FUIITIN—TIIH LIRS BBIT3RETH B,

%1 7utbviihitoitik

e IEHE 40,000~72,767 o
RE SRR 1nT/LSB
FULA—-S WA F4 VP 16 bits
BT 0B
g R 2.8 AX28 VX1.5 s
AR 21 8
HE (Bhé) 20 kg
N = , ”’.w ummu{?;"’::) a
th TQUAL TOTAL INTENSITY, |
. [ 2 o b L 0
(3} 2 iy N 30 .
, - / "k 035 ::?:;..u-
1 ., [}
‘0- A 31
/2 ' 3,000
1 P PBORbkE 28 (GRF)




C32-P02 HERSBOF T L R)IVLIZDONWT

Ay mAle =
i e

BASELINE FOR THE GEOMAGNETIC DAILY VARIATION

Masahiko TAKEDA
Data Analysis Center for Geomagnetism ann Space Magnetism,
Faculty of Science, Kyoto University

A reasonable baseline for the geomagnetic solar quiet daily variation (Sq) is proposed here after
taking account of currents induced in the Barth. No induced currents flow in the Earth if the external
fields show no time variation in the frame fixed to the Earth, because convection currents are negligible
compared with the conduction currents in the induction by the Sq field. If UT variation of the external
field is absent, longitudinally uniform terms of the external field cannot induce any current in the Earth,
because such fields do not show time variation in the frame fixed to the Earth. Of cource, such terms can
induce currents in the Earth for the real Sq field with UT variation, and in this case, it is convenient to
treat the induction by the Sq field as the induction by time variation of the field in the frame fixed to
the Barth. HNext, we examine the amplitude ratio and phase difference of the spherical harmonics of the
magnetic potential between the internal and external parts of the observed Sq field. It is found that
exclusion of the time independent, internal terms significantly changes UT dependence of the amplitude
ratio and phase difference, and UT variation of the internal field of P;' mode is fairly well reproduced by

the induction of a uniform geocentric sphere of finite conductivity.
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Observation of Geomagnetic Total Intensity at Unzen Yolcano
°M.CHUREI, K.NAKAYA, S.NAKAJIMA, A.YAMAZAKI, S.TSUNOMURA,
T.YAMAMOTO, Y.ISHII and M.SUGAWARA
( Kakioka Magnetic Obserbatory )

Unzen Volcano erupted on November 17, 1991. To detect the magnetic field changes in
association with volcanic activity, two proton magnetometers were installed for conti-
nuous observations on February 18, 1991. Remarkable changes in the total intensity were
recorded before the extrusion of a lava dome on May 20,1991. The observed magnetic
changes are supposed to be caused by the intrusion of magma.
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