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Overview of the solar wind ion measurement which was carried
out by means of the Japanese interplanetary spacecraft Suisei
(PLANET-A) is presented. The instrumentation and some interesting
results obtained from the initial two month observations are
described. (1) The experiment has been successful in resolving

solar wind ions into H+ He++, and, sometimes, other minor consti-

tuents, such as O+§ Si+7, Si+8, and iron groups. These heavy
ions, which are considered to contain the information on the
solar corona, have been observed cleqély in the low-speed region.
(2) The typical corotating structure near the sunspot minimum
phase is observed during the observation period; two solar rota-
tions. (3) Velocity fluctuations which are sﬁggested to be
Alf&enic fluctuations are observed in high speed streams, (4)
It is also found out that the flow vector of the solar wind is
deflected largely from the sun to west in the portion of increasing
velocity, This phenomenon results from the pressure gradient
caused by stream interaction. (5) Anisotropic distributions of

protons which might be related with the local magnetic field are

also observed.
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I—6 INTERACTION BETWEEN COMETARY- AND HELIO-MAGNETOSPHERES
OBSERVED BY SAKIGAKE

Takao Saitol), Kiyohumi Yumotol), Keiji Saito2?), Koh-ichiro Oyama3)
Kunio Hirao4), Masanori KojimaS), Tadao Takenouchi3), and Tomoko Nakagawal)

( DGeophys. Inst. Tohcku Univ., 2)HSsei Univ., 3)1sas, 4)Tokai Univ., 5)Inst. Atmos. Nagoya Univ.)

1. Introduction Planetary magnetospheres are classified into the magnetized case
(Fig. 1) and the unmagnetized case (Fig. 2; a case of cometary plasma tail). The pur-
pose of this paper is to study the cometary tail from a viewpoint of its interaction

with the heliosphere which is now in the Type 1 condition.

2. Analysis Plasma tail disturbances of comet Halley are compared with the

heliospheric condition obtained from the Sakigake and IPS data.

3. Dec. 31 disturbances

Among the many tail disturbances, the Dec. 31 event is

displayed as an example in Fig. 3, where the movement of the plasmoid-like knot is

stressed by the triangular mark. The Niedner's and the Hone's models are examined

based on the Sakigake observation to explain the knot. It is concluded that the knot
was caused by a sudden increase of dynamic pressure of the high-speed solar wind from a
coronal hole tongue in the northern heliohemisphere. The more tail disturbance events

near the Sakigake-Halley encounter day will be analvzed by this meeting.
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I—18 AN INTERPLANETARY DI1STURBANCE RELEVANT TO THE TAIL-TURNING

oF CoMet BrapFieLp (1979L) on 1980 FeBruary 6

T. WATANABE, T. KAKINIMA, AND M, KoJIMA
Res. INsT. ATMosPHERICS, NAGova UN1v,

The plasma tail axis of comet Bradfield (19791) showed a rapid turning at about
03 UT on 6 February 1980 (Fig. 1, Brandt et al., 1980). The locations of spacecraft
and the lines of sight of 3C48 and 3C144 on this date are shown in Fig. 2. Solar
wind parameters obtained at Helios 2 are shown in Fig. 3 after Le Borgne (1983).
Solar wind speeds obtained from IPS measurements of 3C48 are also plotted in this
figure. The solar wind speed increased from 350 km/s to 880 km/s in less than 2
hours at Helios 2 at about 1630 UT, 5 February 1980, 12 hours before the tail event.
The north-south direction of the flow vector showed a 20° turning during the rapid
incrqase in the solar wind velocity. Le Borgne (1983) and Niedner et al. (1983) have
attributed the tail event to the turning of the flow vector. Similar velocity
increase was observed at ISEE-3. IPS observations of 3C48 on 6 February 1980 showed
an increase in the flow speed from <300 km/s (UCSD) to 430 km/s (TYKW) on 6 February
(Fig. 3). An SSC took place at 0321 UT, 6 February 1980. Above-mentioned spacecraft
ar}d IPS observations suggest the presence of an quasi-spherical interplanetary
disturbance near 1 AU when the tail event was observed. We construct an empirical
model of the interplanetary disturbance relevant to the tail event assuming an
extended-medium weak scattering model. The angular distribution of the flow speed
C_>f the probable shock driver (high-density, low temperature post-shock plasma) of the
1nterpl§lnetary disturbance is shown in Fig. 4a (longitudinal direction) and in Fig.
4b (latitudinal direction). It is seen that the principal portion of the disturbance
isllocated in the region to the east of the Sun-Earth line and to the south of the
ecliptic Plane. The solar source of the disturbance is suggested to have been a 1B
ggsél:iftlare (S15E15) which took place at about 1328 UT, 3 February 1980. Detailed
ption on the tail-turning event is given elsewhere (Watanabe et al., 1986).
:;agg;"n“" C. et al., Astrophys. J., 241, L51-L54, 1980.
Niedney §. * F-s Astron. astrophys., 123, 25-28, 1983.
Wat r“r-, M. B, et al., in Solar Wind Five, NASA SP-2280, 737-742, 1983.
anabe, et al., Proc. Res. Inst. Atmospherics, Nagoya Univ. 33, in press, 1986.
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Effect of tailward stretching geomagnetic field on drift motion of
magnetospheric plasma particles

}g%%‘/ﬁ $E)=iﬁ:b5/_\(l%5;{[ﬁf) T. Ondoh and K. Aikyo

Drift paths of electrons or protons starting from a geocentric circle of 17 earth’s
radii (Rg) in the tail are calculated in the equatorial plane of the Mead-Fairfield
magnetospheric model for uniform dawn-dusk electric field of 0.1 and 0.4 mV/m, in
order to investigate effects of the tailward stretching magnetic field on the particle
motlon.  The local time of stagnation point for zero-energy particles in 0.1 mv/m
adrees well with that of the observed plasmapause bulge.  The local time shift of
the plasmapause bulge with geomagnetic activity corresponds well to the local time
change of stagnation peint for an electric fleld change from 0.1 mvV/m to 0.4 mv/m,

though we take no account of the ionospheric conductivity effect on the magnetospheric
electric potentiqls,

Equatoriq] drift paths of

protons with 0.05 keV/nT for 0.1 mV/m lie beyond 6 Rg and
thei

F Stagnation points 1ie at 0730 MLT since the sunward electric field drift and
anticlockwise corotation drift are stronger than the clockwise proton gradient drift
In the morning outer magnetosphere, while stagnation points of 0.05 keV/nT protons
are located at 0616 MLT for 0.4 mv/m in the same magnetospheric model.
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By one-dimensional particle simulations it is
ghown that wave-particle interactions can
significantly reduce upward field-aligned cur-
rents when a potential drop exists along the
field l1ines and the electrons of current carriers
are sufficiently accelerated by the parallel
electric field. In our simulation model, a
potential difference across the simulation domain
is fixed and constant fluxes of electrons and
ions are provided from the plasma sheet boundary.
The ionospheric boundary provides plasmas of
ionospheric origin. The ionospheric boundary
also reflects the accelerated electrons outside
the loss-cone, which represents mirroring by the
converging geomagnetic fields. The simulation
results show that the field-aligned current
density is about 30%Z reduced from the adiabatic
field-aligned current density when the turbulent
region is assumed to be located at an altitude of
8000 km on the auroral field lines. The dominant

T R. Kan
75 XK

mechanism for reducing the field-aligned current
is as follows: The electrons accelerated by the
potential drop lose the parallel kinetic energy
through the Landau-interaction with electrostatic
waves excited by the beam instability. Most of
the decelerated electrons will not be mirrored
back to the plasma sheet even when they are
outside the loss cone. This effect as well as
precipitation into the ionosphere would produce
an asymmetric velocity distribution of electrons
with more downward (toward the ionosphere) flux
than upward flux in the region of the current
source, i.e., in the plasma sheet. This asymmet-
ric distribution tends to relax toward the more
symmetric thermal distribution through interac-
tions with excited plasma oscillations. There-
fore, a fraction of the downward flux of plasma
sheet electrons is converted to the upward flux,
which causes a decrease in the field-aligned
current.

overcoming

mirrored

the potentlal jump

Ft (0.06)

trapped
tn the wave potential

Fr
scatterred —— " K0.25)

Fi
(1.0)
Fmi L accoloratad
(0.12)\ by the potentiat jump
—
Fp(0.63) Fat Fato.s8)
precipitating {0.52)
into the ionosphera
tonospheric boundary X plasma shact boundary

Schematic diagram showing dynamical behavior
of the plasma sheet electrons after being inject-
ed from the plasma sheet boundary, This diagram
i8 drawn based on the simulation results to show
interruption of the field-aligned currents due to
electron reflection occurring on the low-poten—
tial side of the double layer. The double layer
in this figure is formed in the middle of the
simulation domain. The arrows roughly represent
the motions of the plasma sheet electrons in the
X ~v, space, where x is the field-aligned
distance and v, 1is the velocity component
parallel to the ambient magnetic field.

In this diagram, we assume the following
fluxes of the plasma sheet electrons: Fj is the
constant electron influx at the plasma sheet
boundary. Fr is the outflux of the fresh plasma
pheet electrons at the plasma sheet boundary.
The fresh plasma sheet electrons are defined by
the plasma sheet electrons which have never been
mirrored below the simulation domain. Physically,
this flux comes from the reflection process of

the plasma sheet electrons by the interactions
with the plasma oscillations. Fqg is for the
fresh plasma sheet electrons reaching the iono-
spheric boundary, which are accelerated by the
whole potential drop. F; represents the increas-
ing rate of the electrons trapped in the poten-
tial wells of the plasma oscillations. Fa1 is
the flux for the fresh plasma sheet electrons in
the loss cone at the ionospheric boundary. Fp is
the influx at the ionospheric boundary for the
plasma sheet electrons magnetically mirrored
outside of the simulation domain. Fo is the
outflux for the mirrored electrons at the plasma
sheet boundary. Fp1 1is the outflux for the
mirrored electrons in the loss cone at the iono-
spheric boundary. Fp is the total flux for the
plasma sheet electrons precipitating into the
ionosphere, i.e,, F, = Fa] + Fp1. The magnitudes
of the flux normalized by Fj, averaged over the
time period of 800 < T £ 1000 in the simulation
run are also indicated.
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H—18 FIELD-ALIGNED CURRENTS NEAR THE DAYSIDE CUSP OBSERVED BY DE 2

3 : el
M. Sugiura1, S. 'I‘aguchi1, R. A. }bffmanz, B. G. ]'_e:ileyz, N. C. Maynard™, R. A. Heelis',

Je. L. Bm:‘chs, J. D. w:i.nningl'nauu5

1 Geophysical Institute, Kyoto University, Kyoto 606, Japan
2 Goddard Space Flight Center, Greenbelt, MD 20771 s, U.S.A.
3 Air Force Geophysics Laboratories, Hanscom Air Force Base, MA 01731, U.S.A.

4 Center for Space Sciences, University of Texas at Dallas, Richardson, TS 75080, U.S.A.
5 Southwest Research Institute, San Antonio, TX 78284, U.S.A.

Field-aligned currents in the magnetosphere play an important role in the magnetosphere-
i coupl.

brocesses. The classification of field-aligned currents, initiated by Tijima
and Potemra (1972?? in terms of region 1 and region 2 currrents has been helpful in describing
the gross features of the field-aligned currents as observed by low altitude satellites.
However, it is important to recognize that this classification, while providing a convenient
nomenclature, is not necessarily suitable for associating the field-aligned currents with th:d
physical mechanisms involved in their generation. The present paper discusses this point lj:jas cn
the Dynamics Explorer (DE) 2 cbservations relative to the cusp currents. The DE observat on?ti 3
have shown that the field-aligned curirents are generally highly structured and that the dens e
of field-aligned currents estimated from the high time-resolution data are often one order of
magnitude or more greater than the average current densities usually envisaged in the idealized
field-aligned current regions. During very quiet periods, field-aligned currents exist primarily
as fine structure without any clearly identifiable features of large scale current regions.
Distinct characteristicg of region 1 and region 2 became evident in association with the
development of a substorm. However, in the neon and midnight regions, identification of region 1
and 2 currents often becomes

ambiquous.
The DE observations have shown that the perturbation magnetic fields and electric fields
associated with fielg
Thi.

ligned curr hly correlated especially in the sunlit
polar regiens, s o-gsewaumlegzssuif;ecgﬁn ? ii{egipget)e(d as indicating that the ionospheric
closure currents of these field-aligned currents are essentially Pedersen currents and that the
field-aligned current sheets are parallel to the equipotential surfaces. Consequently, the
pattern of the field-aligned current sheets must be similar to that of plasma convection. Thus,
at high latitugeg on the dayside, any field-aligned current pattern in which the afternocon (or
morning) regicn 1 continues to the morning (or afternoon) region 2 is untenable because no such
convection pattern has been cbserved as a representative feature.

We present preliminary regyl of the field-aligned currents near the

dayside cusp region, based on &%Eﬂ;séeﬁigﬁ;igg magnetic and electric fields and plasmas.
It is shown that the direction of the "cusp current" observed near the cusp electron
precipitation region depends on the sign of the By camponent of the interplanetary magnetic field
(IMF). This resylt rules out the possibility that the precipitating electrons themselves always
gonstitute the primary carrier of the cusp field-aligned currents. The dependence of the dayside
field-aligned current pattern on the IMF components is discussed.
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Correlations between the Solar Wind Parameters and Pulsation Activities
in the Pc 3 Frequency Range at South Pole Station
Yumoto Kiyohumi*, Toshio Terasawa**, and Allan Wolfe*™*
*; Onagawa Magnetic Observatory, Tohoku University, *%*; Institute of Space &
Astronautical Science, ***; New York City College, City University of New York

Main exogenic source waves of Pc 3 magnetic pulsations are generally believed to
be upstream waves excited by the well-known ion cyclotron instability of reflected ion
beams in the earth's foreshock, and surface waves excited by the Kelvin-Helmholtz type
instabilities at the magnetospheric boundary. Activities of Pc 3's at lower lati-
tudes are more correlated both with the solar wind velocity (Vgy) and the IMF cone
angle [0yg = tan'1(Bx/BIMF)]. Dominant frequencies of Pc 3's at lower latitudes are
a function of the IMF magnitude, i.e., f£(mHz) v6.0 * BIMF(nT)' Therefore, lower-
latitude Pc 3's are believed to be associated mainly with the upstream waves in the
earth's foreshock [cf. Yumoto et al., 1985]. However, it is not yet observationally
clarify which source waves predominantly appear at high latitudes. In order to
examine correlations between the solar wind parameters (Vgy, Oyxg) and high-latitude
daytime pulsation activity, pulsation data from Soﬁth Pole station (¢ = -74.99),

Antarctica, in the interval from June 3 to September 4, 1982 are analyzed in the

Present paper. The solar wind parameters are determined by using ISEE 3 data.

From the data analysis, we can find characteristics of daytime high-latitude
pulsations in the pc 3 frequency range at South Pole as follows;

(1) Activities of the high-latitude pulsations in the Pc 3 range are controlled
mainly by the solar wind velocity (Vgyj correlation coefficient Y = 0.438
for n = 719), ang independent on the IMF cone angle (Oyz; Y = 0.027).

(2) There ig dawn-dusk asymmetry of the pulsation activities, i.e., pulsation
Powers in the pc 3 frequency range [Log(Pc 3)] at South Pole are larger in
the morning than in the afternoon sector.

(3) The slope (B) of regression lines [Log(Pc 3) = A + B*Vgyu] is larger in the
morning than in the afternoon sector, i.e., B(morning) = 0.004 and B(after-
noon) = 0,003 [Log(nTz)/km/s]- The high-latitude pulsation activities in
the morning sector are more sensitively controlled by the solar wind veloci-
ty than those in the afternoon sector.

(4) The correlation between the high-latitude activity in the Pc 3 frequency range
and theoretically inferred, reflected ion beam's velocity [cf. Watanabe and
Terasawa, 1985] ig not better than that of Log(Pc 3) and Vgy.

We have not Yet examined the correlation between the IMF magnitude and dominant
frequencies of high-latitude pulsations, therefore, we cannot say precisely how the
upstream waves contribute to the high-latitude pulsations at South Pole station.
However, the analyzed result suggests that most of daytime high-latitude pulsations in
the Pc 3 frequency range at South Pole station are associated with HM waves excited

(or amplified) by the Kelvin-Helmholtz type instabilities near the high-latitude
magnetospheric boundary. ’
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m-37 GIANT PULSATION EVIDENCE OF THE PLASMAPAUSE

1

Y. Tonegawa~, L.J. Lanzerotti?

, C.G. Maclennanz, L.V. Medfordz,

A. WOlfe3, and D.L. Carpenter4

4

1Tokai Univ., 2AT&T Bell Labs, 3City Univ. of N.Y., “Stanford Univ.

A report is given of a study of giant pulsation (Pg) observed at
Siple (SI, L*4.3) and its conjugate area; Giradvill (GV, L~4.2),
Pittsburg (PB, Lx3.4), and Durhan (DU, L%3.0), on September 14,
1982. Dynamic power spectral and polarization analysis using
autoregresive techniques is performed on the Pg event. The sense
of polarization throughout the spectral band of the Pg reverses
near L=4, i.e. left handed polarization along the field line at
SI and GV while right handed at PB and DU. In addition an
electron density profile measured by using whisler for this day
indicates that plasma pause was located near L=4, that is of
order 150 Km equatorward of SI at its closest approach. This
result suggests the change of polarization being associated with
the plasmapause. On the other hand, Green (1985) has reported
that the Pg was observed at lower latitude stations (Lx2.3-3.6)
in the United Kingdom about five hours before our observation on
the same day. In that case a reversal of sense of polarization
was shown at L~ 2.8 with opposite sense of that of the present
observation. We will discuss a structure of field line resonance
for the Pg around plasmapause using these results.

ref. C. A. Green, Planet. Space Sci., 33, 1155-1168, 1985.
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Abstract--

The wave normal directions of plasu\aspi\eric ELF hiss have been
determined at the equatorial and off-equatorial regions of the plasma- .
sphere, by using the data observed by GEOS 1 satellite. Two different
methods of direction findings have been utilized; (1) the maximum en-
tropy method for estimating the wave distribution functions and (2)
the maximum likelihood method to estimate the propagation peaks.

Three eguatorial events have been analvzed, and it is found that
ju;t inside the plasmapause,the wave normal 8 of ELF hiss is nearly
aligned with the magnetic field, and when the-obser_vinq position is
0.3-0.5 Re(Re:earth's radius) inside from the plasmapause,there are
two different groups of w;ave normal angles; one is a medium wave normal
angle ranging from 20° to 60° and the other 1s a large wave normal
in a range from 70° to 80°,slightly smaller the Gendrin angle. Then, off-
equatorial observations have been made at geomagnetic latitudes 30° to
24° for L=4 :66 to 2.90 inside the plasmasphere. The direction findings
have yielded that the waves are always composed of two plane waves; both
main and secondary peaks take very large wave normak anqlesfe=3°°'85°-

The present direction finding results of equatorial ELF hiss have
been extensively compared with the previous theoretical model to discuss
the generation mechanism of plasmaspheric ELF hiss. Then,it is concluded
that some of the plasmaspheric hiss emissions are generated by the cyclo-
tron instability with §720°,initially proposed by Thorne et al.(1973),

but very oblique wave normals are involved in majority of ELF hiss.
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Abstract-- The determination of wave normal angles of half-gyrofrequency
VLF emissions( szfﬁeq/Z) ( fﬂeq: equatorial electron gyrofrequency) has been
done at the equatorial region of the outer magnetosvhere,based on the GEOS 2
data( Havakawa et al.,J.G.R.,1984). It is found that those waves are generated
at wave normals verv close to the oblique resonance and that they are quasi-
electrostatic whistler-mode waves. Then,we have pronosed the generation mecha-
nism of those quasi-electrostatic waves in terms of an electrostatic instabilitv
in a mixture of cold and subrathermal electrons with sufficient temperature an-
isotropy and/or loss cone (Ohmi and Hayakawa,J.Plasma Phys. in press).

The information of wave normal diréctions and wave distribution functions
of those waves in the off-equatorial region of the magnetosmhere will be of great
use in making further studies on their generation and propagation mechanisms.

In the present naver,we have determined the wave normal directions and wave
distribution functions of those VLF emissions in the off-equatorial region

( A~20°), on the basis of the magnetic field data from the GEOS 1 satellite

on two specific davs of 12 Oct. and 19 Sept. 1977. The direction finding results

at the off-equator are presented and interoreted,together with the previous DF

results made at the equatorial region.
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Within a few degrees of the equator there are a number of atmospheric processes in the troposphere,
stratosphere and mesosphere that are both poorly observed and poorly understood: (1) the temporal and
spatial variability of atmospheric circulation patterns, specifically including the vertical circulation
component; (2) the generation, propagation and dissipation of equatorial waves, gravity waves, and tides;
and (3) vertical exchange processes that inject important, long-lived atmospheric components such as
ozone and water vapor into the equatorial stratosphere and mesosphere. Improved understanding of these
processes and their interrelationship is crucial to an improved understanding of such localized phenomena

as El Nino, the southern oscillation and oceanic-atmospheric energy exchange, as well as global weather
and climate dynamics in general.

A group of Japanese scientists headed by Prof. S. Kato, RASC, Kyoto University made a simple survey
on posgible siteSin Indonesia in June 1985. There were two sites which had been recommended by LAPAN,
Indonesian National Institute of Aeronautics and Space. This survey has shown that Pontianak, one of
these two sites, is a promissing site, situating just at the equator and fairly free from radio noises in
VHF, especially around 46.5 MHz, the MU radar frequency. Through close contacts to LAPAN, it has
recently been informed that the Indonesian Government is interested in IEO (International Equatorial
Observatory) to be established in Pontianak and a land as large as 3 km x 3 km there can be provided if
LAPAN can be in cooperation with IEO in construction and operation.

We are now discussing mainly technical problems relative to those facilities, which are to be con-
structed, as powerful radars, lidars etc. One possibility among radars will be a MU radar but have larger
antenna and SimPler in operation, considering the big land available and, yet, the remoteness of the site

from Japan as well as other countries where the radar expertise is available.

Financial problemSare outstanding. But with the scientific and practical significance IEO would
contribute to development in scientific and technical education, giving a stimulus to local industries
there in south-east Asia. It should be worthwhile and rewarding to realize this project by international

cooperation. Considering various historical and present relations, Japan should play an important role
in this project.
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