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ORIGIN OF INTERPLANETARY SOUTHWARD MAGNETIC FIELDS
RESPONSIBLE FOR MAJOR MAGNETIC STORMS

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

One of the most important conditions for development of intense geomagnetic
storms is that the Earth is embedded in strong, southward interplanetary magnetic
fields (IMFs). Thus, several works have been made with focus on clarifying the
origins of strong, southward IMFs. The possible origins of large, southward IMFs
thus far proposed include interplanetary flux ropes, shocked southward fields,
distorted sheath fields, and draped IMFs. In this study, we investigated three-
dimensional configuration of IMFs lor selected events of long-lasting strong,
southward IMFs. The result indicates that Flux rope structures are involved in
most of such events. For instance, shocked southward fields last long, when they
occurred in flux ropes.

Figures attached below show an example of* a magnetic storm which developed in
good correlation with the IMF variation. This IMF variation can be interpreted as
an interplanetary magnetic flux rope. This event was previously studied by Tsuru-
tani et al. in a series of papers, and the IMF variation was attributed to draped
fields. However, it is certain that flux rope interpretation is more appropriate
for the southward fields around the time of maximum development of the storm.
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HELIOMAGNETOSPHERIC CONTROL ON SUBSTORM ACTIVITY

T. Saito*-2, Y. Kozuka®, T. Takahashi®, and S.-I.Akasofu®
iGeophysical Institute, Tohoku University, Sendai 980, Japan
20nagawa Magnetic Observatory, Tohoku University, Sendai 980, Japan
3Geophysical Institute, University of Alaska, Fairbanks 99775, USA

1.INTRODUCTION

Relationships between various solar phenomena and substorm activity is
regarded to be vary complicated owing mainly to complicated deformation of the
solar magnetic fields in the coronal region. The purpose of the present paper
is to clarify the deformation of the solar coronal field mainly on the basis of
various photographs of the corona taken during the solar eclipse on July 11,
1991. i
2.ANALYSIS

The source-surface neutral line calculated from the observed photospheric
magnetic field is displayed from the view longitude for each Carrington rotation
number as shown in Figure 1. The position of the pole of the eguivalent cen-
tered dipole is expressed against heliographic latitude as exhibited In Figure
2. The observed source-surface neutral line is compared with the neutral line
calculated from the triple-dipole model (Figure 3). The neutral sheet as
viewed from the earth is superposed on the observed solar corona (Figure 4).
The photographs of the corona with two different exposure times are superposed
in Figure 5.
3.CONCLUSION
(1) The source-surface neutral line forms the warped magnetic neutral sheel,
which corresponds to the coronal sheet.
(2) The coronal sheet, which corresponds to the slow-speed solar wind source,
turns over during ll-year cycle.
(3) When a part of the coronal sheet is parallel to the sun-earth line, the
sheet is viewed as a helmet type coronal streamer that stands radially from the
photosphere.
(4) The coronal sheet is sandwiched by the polar plumes which are the sources of
the high-speed solar wind.
(5) Both of the solar plasma from a flare and the coronal streamer from an ac-
tive region tend to stretch non-radially towards the magnetic field of the
equivalent centered dipole. ;
ACKNOWLEDGEMENTS: The authors wish to thank to Mr. S. Numazawa, Mr. M.
Takahashi, and Mr. H. Sugai for providing us valuable photographs.

i Il S e I Haf gu‘___ma -1 1989 1090 — L
1 HELIOGAPITIC LATITUDINAL VARIATION OF VIP
&
2 \
(@ =4 ah
, é T W
2 N &
Fig.2
00 180 180 1830 180

CAMRINGTON NOTATION No.

TRIPLE-DIPOLE WODEL

Mist 8 Lisite  Biesil
Mei.8  LEe 4 BIesid

T T

— e
120 180 iBo 0 0 270 300 330 Jeo
CANMINGTON LONGITUDE ="

_3_



4

Comparative Magnetospheric Disturbances between Comets and the Earth
Y. Kozuka', T. Saito®, S. Minami®, I. Konno®, and S.-1. Akasofu*

*Geophysical Institute, Tohoku University, Sendai 980, Japan

*0saka City University, Sumiyoshi, Osaka 558, Japan

®Southwest Research Institute, San Antonio, TX 78228-0510, USA
“Geophysical Institute, University of Alaska, Fairbanks, AK 99775, USA

1. INTRODUCTION

We cannot observe various disturbances of our whole magnetosphere visually
and continuously. However, wa can infer the magnetospheric disturbances from a
cometary plasma tail from the viewpoint of comparative magne tospheres. The
purpose of the present paper is to study the mechanisms of the magnetospheric
disturbances of our earth by analyzing the plasma tails of five comets.

2. DATA
Based on our analysis of P/Halley, Japanese astronomers began to apply two
new techniques, the mosaic CCD method and the multi-shot photography. Figure 1

shows a part of the post-halley data that were obtained by the two techniques.
The data of the five comets are summarized in Table 1.

3. ANALYSIS AND CONCLUSION

(1) We found two cases in which cometary and Earth's magnetospheres were dis-
turbed by single flares,

(2) Three-dimensional propagation of the shock front the flare was obtained from
our analysis of the two cases.

(3) An extended windsock model was proposed on the large-scale deformations of
the cometary magnetospheres that suggests the similar deformation of our earth's
magnetosphere.

(4) Various plasma flows within the cometary magnetosphere were oblained Sug-
gesting a new concept on the plasma convection in our earth's magnetosphere.

ACKNOWLEDGMENTS: The authors wish to thank to Prof. S. Okamura of the University

of Tokyo, Mr. 5. Numazawa, Mr. K. Nishioka, Mr. M. Saito, Mr. S. Ohtomo and Mr.
M. Tsumura for providing us valuable photographs.

Table 1. List of Analyzed Data

Conet Brorsen-Metcalf  Okazaki-Levy-Rudenke  Aarseth-Brewington Austin Austin Levy
date Aug. 13,1989 Nov. 16,1089 Dec. 10,1988 Apr.29,1990 Apr.29, 1990 Aug. 27,1950
S.0htono & Y.Kozuka et al.

astronomer K.Nishicka H.Saito 5.Numazava S.Numazawa

(Kiso Observatory)
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+CCD camera

H.Tsumura

20coReflector F4.85
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nunber of
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Comparison Between the Polar Cap Index and the Polar Cap AE Index

°Sarmoko SAROSO!, Masahisa SUGIURA?, Toshihiko IYEMORI?,
Tohru ARAKI!, and Toyohisa 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 derived on a test basis magnetic activity indices in the southern polar cap
almost in the same way as the Auroral Electrojet &AEB indices are derived and we called
them the Polar Cap AE (PCAE) indices. The PCAE indices differ from the PC index
derived by Troschichev et al. The important difference is that the PCAE indices are derived
by using data from four stations in the southern polar cap (Mirny, Scott Base, Dumont
Durville and Vostok), while the PC index is derived for two stations, one in the northern
hemisphere (Thule) and one in the southern hemisphere (Vostok). Another important
difference is that we have derived the present indices for the H and D components and T,
the Total.

One of the aims of the derivation of the PCAE indices is to monitor the ionospheric
currents over the polar cap during northward IMF. When the interplanetary magnetic
field turns northward, the auroral oval contracts poleward to such an extent that the AE
index stations cannot measure the less intense electrojet current system flowing at higher
latitudes. From event studies we find that during northward IMF, a significant increase
is observed in PCAE for the H component (PCAEy) while PCy,, and AE stay close to
zero as is shown in Figure 1. Also we find that both DP 1 and DP 2 influence all indices
significantly as is seen in Figure 2. It is clear from this that the PC index is not suited to
monitor the currents associated with the NBZ currents. The PC index is constructed to
monitor DP 2 disturbances and not revetsed convection events.

NOVEMBER 6 1978 MARCH 22 1979
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Fig.l PCyos, PCAEg, and AE variations on Fig.2 PC,oy, PCAE}, and AE variations on
a very quiet day. Significant increase is this day with indications of the periods of
observed in PCAF g during northward time in which increases in DP1 and DP2
IMF (00-03 UT) while PClos and AE current system were identified by Clauer
stay close to zero. and Kamide.
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AURORAL ELECTROJET ACTIVITY DURING ISOLATED SUBSTORMS AT DIFFERENT LOCAL TIMES:
A STATISTICAL STUDY

Y. Kamide (Nagoya University, STE Laboratory), and H. W. Kroehl (NOAA-NGDC)

Numerous papers have established a statistical relation between the bulk
velocity of the solar wind and the IMF with auroral geomagnetic activity.
However, the indices do reflect, in general, the integrated effect of dif-

ferent current systems and do not necessarily reflect specific physical
processes occurring in the coupling of the magnetosphere and the ionosphere.

Ionospheric signatures for plasma convection and the substorm expansion or
intensification have been defined only from theoretical and empirical modeling
but not used extensively in previous studies. Asone of the few examples,

Kamide (1982) showed that the AL value during the expansion of substorms comes
from electrojet activity in the pre-midnight and midnight sectors whereas it
reflects most of the time, electrojet activity in the late morning hours

during the recovery phase. Thus simply using index values without separating
them into these components tends to give us a result representing a mixture

of different physical processes.

In the present paper we look at these signatures as indicators of the con-
vection purrent systems in comparison with, and in contrast to, the substorm
expansion current system. We will compare the variability of each current
system to the variability of the solar wind electric field, i.e., E = -V x B,
using both linear cross correlation and superposed epoch analyses. We simplify
the problem of solar wind-magnetosphere-ionosphere coupling by limiting our
intervals of interest to isolated substorms.

Our primary questions are:

1. What is the relationship between convection current systems and the

substorm expansion current system?
What is their statistical relation to the solar wind electric field?

Do the solar wind parameters control the onset, expansion, or recovery
of these current systems?
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A Theory of Current Generator in the Magnetosphere-Ionosphere Coupling

Takashi Yamamoto (University of Tokyo)
and C.-1. Meng (APL, Johns Hopkins University)

It is shown that magnetic drifts and cross-field diffusion (Bohm diffusion) of plasma particles are
responsible for active current generator in the magnetosphere.  Particular attention is paid to
ionospheric coupling of the current generator. Basically, magnetic drifts and/or cross-field diffusion of
particles induce charge separation in a magnetospheric plasma. Negative space charges are carried away
from the generator region by precipitation of electrons, i.e., upward field-aligned currents, while
positive space charges are primarily neutralized by electrons upflowing from the ionosphere, i.e.,
downward field-aligned currents. These field-aligned currents are closed via the ionosphere. Due to
finite conductivities in the ionosphere, space charges in the magnetosphere are not completely
neutralized: the density of remaining space charges is found to be controlled by the ionospheric
conductivities. Thus, the electric fields in the magnetosphere and the ionosphere are generated as a
result of coupling between the current generator and the ionosphere. It is shown that a number of
observational facts on auroral phenomena can be understood based on the proposed coupling theory of
current generator,

As an example, Figure 1 schematically shows a possible generation mechanism for nightside region
1 and region 2 current system in the growth phase of a substorm. Recent data analysis on this current
system by Watanabe and Iijima [1991] has shown that the currents are closed primarily in a meridional
plane and that they are closely associated with the presence of plasmasheet particle population. In this
figure, the hot plasma shell (HPS), being responsible for diffuse auroras, is distributed over an
azimuthally extended zone. The HPS is distorted by enhanced plasma convection with a dawn-to-dusk
electric field, and it is then polarized due to opposite directions of magnetic drifts of electrons and
protons. Such polarization can be responsible for generation of the region 1 and region 2 field-aligned
currents in the growth phase.

GENERATION of REGION 1,2 FAC SYSTEM
in GROWTH PHASE

i w3 1 convection
i y— streamline
i
1
1

1

convection-distorted
hot plasma shell
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Coupled Hydromagnetic Oscillations in the Magnetosphere-Ioncsphere Coupled System
S. Fujita
Meteorological College
Kashiwa, Chiba 277

Currents in the anisotropic conducting ionosphere produce Joule dissipation nd mode conversion of the mag-
netospheric hydromagnetic oscillations. There have been no theoretical or nu werical works which treated both
ionosphere effects self-consistently Only Itonaga (1991, Proceeding of SGEPSS leeting) started to study the cou-
pled oscillation as a time-depcndent initial value problem. The author is tack! ig this research as an eigenmode

problem of the oscillations in the magnetosphere-ionosphere coupled system.

The magnetosphere model i- a so-called box model [Kivelson and Southwond, 1985]. Background magnelic
field stretches along z direction. The ionosphere is located at z =| 1 |. Electric field perturbations tangential to
the ionosphere is continuous ¢ the ionosphere. Magnetic field perturbations lave jump on the ionosphere due
to the ionospheric currents. Tl» vacuum region with finite thickness of d is boi nded between the ionosphere aud
perfect conducting earth. The electric field perturbations are vanished on the solid earth. = = 0 is the equator.
Boundaries of the model located at z =0 and z = 1 are respectively inner an outer edge of the magnetosphere.
On these boundaries, § E,, is null. The plasma and magnetic field intensity are uniform in y-direction, non-uniform
in x- and z-directions. Therefore. we solve 2-dimensional eigenmode problems by assuming exp i of the wave

field.

By now we performed calculating global distribution of the wave electric field. \Vhen m = 0, the Hall current
brings about coupling between the Alfvén wave and the fast magnetosonic wave. But the Alfvén wave thus

produced is confined near the icnosphere. This behavior is different from mode con pling due to the inhomogeneity

(m #.0).

When magnetic mirror ratio between the equator and the ionosphere is a realistic one (~ 10%) and d ~ 1072,
the made conversion due to the ionospheric Hall current is depressed. This is because electric field amplitude at

the ionospheric altitudes beconics smaller than that in the case where the ratic is an order of 1.

References
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1 3 SIGNATURES OF DAYSIDE SOLAR
WIND/MAGNETOSPHERE/IONOSPHERE COUPLING AS
REVEALED BY THE PACE HF RADARS AND ASSOCIATED
EXPERIMENTS

J R Dudeney
Natural Environment Research Council, British Antarctic Survey, Madingley Road,
Cambridge CB3 OET, England

The nature of the coupling between the solar wind and magnetosphere on the
dayside of the Earth, and the response of the ionosphere to this coupling are currently
topics of considerable interest and debate. In this paper, the unique combination of the
two PACE HF radars (at conjugate locations in the Arctic and Antarctic), the IMP-8 and
DMSP-F9 spacecraft, and ground-based experiments at South Pole, Vostok and in
Greenland are used to examine ionospheric signatures of such coupling processes for a
range of spatial and temporal scales.

It will be demonstrated that the ionospheric projections of the cusp and low latitude
boundary layer (LLBL) produce distinct signatures in the backscatter returns of the PACE
radars. The cusp appears to be invariably a region of high velocity turbulence, whilst the
projection of the LLBL (the cleft) normally does not.

The extent to which "patchy merging" at the magnetopause acts as the engine for
both polar cap convection, and the particle precipitation responsible for the ionospheric
signature of the cusp, remains controversial. Transient vortices observed in the ionospheric
convection flows in the vicinity of the cusp have been linked previously both to merging
and the effects of solar wind pressure pulses. PACE radar data indicate that the cusp
often contains spatially and temporally confined "channels" of very high speed flow (in
excess of 3 km/s) which are not accompanied by pressure pulses, and which therefore lend
weight to the hypothesis that the cusp convection is driven by patchy merging.

The radars have also allowed the behaviour of polar patches to be studied in a way
hitherto impossible. Case studies are presented involving simultaneous optical, riometer
and ionosonde observations which demonstrate that the patches are long-lived plasma
enhancements which are entrained in the background convection flow. It appears that they
are formed in the vicinity of the cusp as a consequence of transient disruptions of the
vector flow. Such disruptions arise from, inter alia, IMF variability and the occurrence of
flow channels.

The Halley PACE radar is a single site system. It is therefore not possible to uniquely
evaluate the horizontal vector convection flow, though it can be estimated by employing
sophisticated beam-swinging techniques. Such techniques have been successfully used to
study the broad features of dayside convection, but are not appropriate for delineating
spatially and temporally confined transient phenomena. There is hence an urgent need to
establish a second radar in Antarctica whose field of view overlaps that of Halley.

_13__
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HIGH RESOLUTION OBSERVATIONS OF SIMULTANEOUS RADIO AND
OPTICAL AURORAS OVER MIZUHNO STATION

Kiyoshl IGARASHI' and Tadahiko OGAWAZ
1:Communications Research Laboratory, Koganei-shi, Tokyo 184
2:Hiralso Solar Terrestrial Research Center, Nakaminato, Ibarakl 311-12

In order to study a physical relationshlp between radio and optlcal auroras, simultaneous
observations of them were carrled out by Igarashl and Tsuzurahara [ 1981] , Ogawa and Igarashl [ 1982
] ., and Ogawa et al., [1989] . They observed the same spatial region over Mizuho Station with a
50-Mliz auroral radar at Syowa Station and a photometer at Mizuho Statien. From high spatial
resolutlon (= 15km) observations, Ogawa et al. [1989] have found the followings: (1) suppression
of the radio echo intensity within a bright auroral arc, (2) strong radar echoes between arcs due to
the gradient-drift plasma instability, and (3) radar echoes within a faint, diffuse-1ike aurora due
to the two-stream instabllity driven by an electric field exceeding 25 mV/m.

In this study, to further the analyses made by Ogawa et al. [ 1989] we examine the appearances of
radio aurora and 4278 A optical aurora. Fig. 1 shows the time variations of Syowa Station 50-Miz
radar echoes (upper) and Mizuho Station 4278 A intensity together with geomagnetic H-component
(lower). Before midnight, the stable radio aurora concurrent with the faint optical aurora was
observed from 1750 to 1830 UT (LT=UT+3h) in the eastward electrojet (see the Mlzuho H-component)
After 1830 UT when the Doppler velocity of the radar echoes changed the sign from minus to plus, the
radio auroral Intensity perhaps in the westward electrojet decreased contrary to the Increase of the
optical auroral intensity. The echo slant ranges In the westward electrojet were shorter than those
in the eastward electrojet. The small amplitude echoes with no concurrent optical aurora intensity
appeared between 2200 and 2220 UT. After 2220 UT the radio auroral intensities were very weak
(except Intermittent, spiky increase) Irrespective of the bright aurora.

Thus the relationship between the radio aurora and optical auroral intensities is not so simple.
The reason for this stems from that the radlo auroral intensity is a function of electron drift
veloclty (electric field), electron density, electron flow angle, magnetic aspect angle, and so on.
References

Igarashi and Tsuzurahara, Spatial correlations between radlo aurora and 4278 A aurora intensity,
Mem. Natl Inst. Polar Res., Spec. lIssue, 1B, 204-211, 1981.
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Figure 1. (Upper panel) a range time intensity (RTI), half power width of Doppler spectrum, and
radio auroral intensity at slant range of 285 km corresponding to the 110 km altitude over Mizuho
Station (GMS antenna direction) observed by Syowa Station 50 MHz auroral radar. (Lower panel)
geomagnetic H-component and 4278 A photometer intensity at Mizuho Station, The photometer looks the
zenith with a view angle of about 7 degrees,
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Fig. 1. Anexample of type 5 echoes observed an September 5, 1984 associated with severe magnetic
disturbances. The vertical scale for Doppler frequency ranges from — 166 Hr 1o 166

REFERENCES Hz, which corresponds to Doppler velocity from — 500 mfs to 500 m|s. (Tanaka et al. 1990)
Haldoupis, C., Ann. Geophysicae, vol.7,239-258, 1989
Tanaka,T. et al., Proc. NIPR Symp. Upper Atmos. Phys., vol.3,86-90, 1990
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On the High Latitude Propagating Feature of Energetic Electron Precipitation
at the time of Pc-5 Pulsation as Observed by an Imaging Riometer

H. Yamagishi(NIPR) O. Saka(Kyusyu Univ.) K. Kato(Tokai Univ.)

Pc-4,5 magnetic pulsations in the morning to noon hours are often associated
with energetic electron precipitation modulated with the same pulsation period,
and they are observed by the riometers as Cosmic Noise Absorption (CNA)
pulsations (Olson,1980; Sato et al., 1985). In this paper, we report two dimensional
feature of this CNA pulsation observed by an imaging riometer installed at Tjornes,
Iceland (L=6.4). A

Imaging riometer is equipped with 64 narrow antenna beams which gives a
square view field of 170 km x 170 km with a spatial resolution of 20 km at the
ionospheric absorption layer altitude of 90 km. The 8x8 piccel absorption image is
obtained at every 4 s. Thus, this system has enough capability of observing time
evolution of the spatial feature of energetic electron precipitation.

A Pc-4 pulsation event observed at 07-08 UT (07-08 MLT) on August 17, 1990
is analyzed in detail. It is found that the precipitation regions are elongated in
magnetic east-west direction and they showed repetitive poleward drift motion
synchronized with magnetic pulsation. This feature is very similar to the drift
pattern of the ionospheric electric field observed by STARE radar (Walker,1979;
Poulter and Nielsen, 1982). In more detail, occurrence of spatially uniform and
intense precipitation is followed by a group of less intense poleward drifting
precipitations in which the drift speed decreases in successive pulsations. This
feature is caused by the fact that the pulsation period increases with magnetic
latitude from 255 s for the zenith beam (latitude 66.7 ) to 290 s for the northern-
most beam (latitude 67.5 ). It will be, therefore, interpretted that this pulsation is
caused by an impulsive drive of toroidal mode field line oscillation followed by a
ringing of individual L shell, oscillating with its eigen period as proposed by Poulter
and Nielsen (1982).

The maximum of CNA pulsation takes place when the ground magnetic H-
component becomes maximum. This phase relationship corresponds in the
magnetosphere to the maximum tailward displacement of the longitudinally
oscillating field line. If we assume longitudinal number density gradient of the
energetic electrons in the magnetosphere which are injected in midnight hours and
decreasing their population in the course of sunward drift (Saka et al., this issue),
the above phase relationship implies that strong precipitation takes place when the
oscillating field line enters a region of dense energetic electrons.
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Imaging Riometer Observation at Ny-Alesund, Svalbard

M. l\lishirm1 Y. Tanakal . l.')g'.:t:i1 S Nezawra1 H. ‘.:fe:.l:ﬂagishi2 J. m-)ltet3
(1: STEL, Nagoya Univ., 2: Natl. Inst. Polar Res., 3: Oslo Univ.)

Imaging Riometer composed of 8x8 beams was installed at Ny-Alesund(L~16),
Svalbard in September 1991. The Riometer has a capability of quick-look for
cosmic noise absorption imaging by the use of personal computer.
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Relation between Penetrating Ions from Solar Wind at Cusp Region and Interplanetary Magnetic Field

Shigeaki Watanabe ,Eiichi Sagawa and Iwvao Iwamoto ( Communication Research Laboratory)
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 magnetospheres at the
cusp region using the SMS cnboard the EX0S-D 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 EXOS-D, the flux of supra-thermal M/Q=2 ions is not large in usual condition.
However, large flux of mass 2 ion with the density ratio to H+ of ~ 107' were sometimes observed near
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 east-ward By and south-ward Bz of IMF.

the cusp region .
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Numerical Modeling of the Vertical motion of a Polar Patrol Balloon (PPB)

Akira Kadokura
National Institute of Polar Research

A numerical model to follow the vertical motion of a Polar Patrol Balloon (PPB) is being
constructed in order to analyze the balloon technological result of the PPB experiment executed in
JARE30. Basic equations are equation of motion (eq.1), heat equilibrium equations of the balloon
surface film (eq.2) and of the inside gas (eq.3). Each equation is expressed as follows;

Wdv/dt =F-Wg-R (eq.l)
IRout = VSdirect + VSalbedo + IRin + CVinside + CVoutside  (eq.2)
CVinside = Qadia (eq.3)

where W, v, F, R are total weight, vertical velocity of the balloon, lifting force, and resistive force by
the air, respectively. IRout, VSdirect, VSalbedo, IRin, CVinside, CVoutside are infrared radiation
loss, visible direct solar radiation, visible albedo, infrared radiation input from stratosphere, and
convection inside and outside of the balloon, respectively. Qadia is adiabatic change caused by the
balloon's motion. These equations are solved numericaily, considering with the change of the solar
zenith angle.  As conditions of zero-pressure PPB, the auto-ballast process and out-gas process are
also considered. Calculation procedure is such that I calculate first a temperature of the surface film
from eq.2, second a time derivative of pressure from eq.3, and finally a temperature of the inside gas
fromeq.1. This procedure is based on such an idea that the change of the balloon's motion is caused
by the change of the film's temperature. The latter change causes the inside convection, and then an
adiabatic change enough to compensate the effect of the convection, namely the change of the
balloon’s height, is required, and as a result the temperature of the inside gas changes.

Figure 1 shows the observation result of JARE30's PPB. Each panel from the bottom in
Fig.1 shows the time development of the calculated solar zenith angle at the balloon's height,
balloon's height, dropped amount of the ballast (spike-like feature) and remained total amount of the
ballast (step-like one), and the vertical velocity of the balloon, respectively. The continuous drop of
the ballast began on the Sth day after the launch, and on the 15th day all the ballast have been

finished.

JALLAST IKE)

[DEGY  MEIGHT rxm

FELICITT iN/NIM

TENITH ANGLE

Figure 2 shows a calculation result. The lower four panels are same as in Fig.1. The fifth
panel from the bottom shows the change of the air temperature at the balloon's height (thick line) and
the inside gas temperature (thin line). The top panel is the calculated volume (%) of the balloon.
The continuous drop of the ballast starts on the 1st day and all the ballast have been finished on the
10th day. After the 11th day this calculation becomes numerically unstable. My first aim is to
construct a stable model which can bring out a result similar to the observation result.

Fig.1 Observation result Fig.2 A calculation result
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DIRECTION FINDING OF MAGNETOSPHERIC VLF/ELF EMISSIONS

M.Havakawa

The University of electro-Communications, chofu, Tokvo 182, Japan

Direction finding (DF) of magnetospheric VLF/ELF emissions is of great impor-
tance in studying their generation and propagation mechanisms. We have been work-
ing on the direction finding for different kinds of VLF/ELF emissions on the basis
of the dat observed on board spacecrafts and on the ground. We will review., in

this paper, the important findings for various types of emissions.

(1) Plasmaspheric ELF hiss:

DF on GEOS just inside the plasmapause has shown that some of the plasma-
spheric elf hiss seems to be generated with # 0" in terms of the electron Cvclo-
tron instability as suggested by Thorne et al.(1973) but that majority of them are
generated with oblique angles. Further extensive study is requiered.

(2) Detached plasma (DP) ELF hiss:

DF on GEOS has shown that DP hiss taking place in the detached plasma region
of the outer magnetosphere is satisfactorilly interpreted in terms of the quasi-
linear eletron Cyclotron instability with £ *0°, which is in good agreement with
the previous theory.

(3) Half-gyrofrequency VLF emissions :

[t is found that VLF emissions at a frequency above one half the equatorial
electron gyvrofrequency are generated with p very close to the oblique resonance
angle in terms of the electrostatic Harris-type instability. Theory is also
proposed : Harris-tyvpe instability in terms of the temperature anisotropy of the
suprathermal electrons.

(4) Chorus:

The generation of chorus near the equator seems to be established such that
it is generated with ¢ >0°. The DF in the off-equator enables us to study the
subsequent propagation of chorus from the equator. Further DF is required for
impulsive chorus.

(5) HISS-TRIGGERED CHORUS:

The conclusion based on the DF and detailed spectral analvsis is that the
wavelets near the upper edge of the hiss band are responsible for triggering a
chorus through coherent cvclotron instability just as in the case of active exper-

iments.
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INTERRELATION BETWEEN PARTICLES AND VLF WAVES OBSERVED BY AKEBONO

T. TAGUCHI I. KIMURA!

'Kyoto Univ.
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Simultaneous Enhancements of AKR and Plasmaspheric UHR waves
Observed by EX0S-D satellite

Akira Morioka and Hiroshi Oya
Geophysical Institute, Tohoku University

Simultaneous enhancements of AKR generated in the auroral region and
the in-situ UHR emission near the plasmapause are found when the EX0S-D
satellite is in the night side inner magnetosphere. These phenomena
suggest the dynamical process of the injection into inner magnetosphere
as well as the auroral latiude at the time of the auroral particle
acceleration
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Initial Observations of Aurora by the ATV-VIS Imager aboard the
EXOS-D (AKEBONO)

Masaki Ejiri!, Akira Kadokural, Takasi Oguti2 and EXOS-D ATV Team
I National Institute of Polar Research
2 Solar-Terrestrial Environment Laboratory, Nagoya University

EXOS-D (AKEBONO), with a visible and ultraviolet TV imager (ATV-VIS and ATV-
UV) was launched on 21 February 1989. Routine observations by ATV-VIS started in October
1990 following functional test in space.

Visible auroral images corresponding to the various phases of the magnetospheric storms
and substorms were obtained : total 13148 pictures along 474 satellite passes for one year. This
paper introduces the specifications of ATV-VIS operational system, followed by the some
characteristic features of the initial results.

A despun mirror system employs a field of view of 31.5 degrees (along the satellite spin
axis) by 38.8 degrees and a resolution of 244 x 188 pixels. The center of the field of view is
fixed perpendicular to the satellite spin axis which is pointed to the sun. Sunlit regions of the
carth are excluded from the ATV-VIS field of view. The emission pars band is tuned with an
interference filter to the Oxygen green line (557.7 nm ; FWHM : 8%). The dynamic range in
luminous intensity is from 50 R to 100 kR, and a normal exposure time of 400 msec (100 msec,
200 msec, 400 msec, and 600 msec selectable) provides an image every 8 sec (one snapshot every
one satellite spin motion). A normal operational shot sequence is every 8, 8, 8 and 40 sec, i.e. 4
images every 64 sec.

13148 images for 58 hours 26 minutes 21 seconds along 474 satellite passes in both
hemispheres were taken from 15 October 1990 to 13 September 1991. Followings are some
characteristic features of the initial results.

+ During the substorm expansion phase, the subsequent auroral images of the discrete aurora
suggests the existence of a very narrow channel (MLT width less than 0.2 hours), through
which auroral particles are injected from the tail region.

* During the substorm recovery phase, the brightening of discrete aurora is confined to a small
region, followed by the activation of the lower latitude diffuse aurora.

+ The discrete auroral arc showed a clockwise rotation viewed in the direction of the
geomagnetic field.

+ Interestingly as is shown in Fig.1, a 557.7 nm airglow layer was observed whenever the field
of view covered the Earth's limb.

:

Fig.1. Typical example of the ATV-VIS image (6 June 1991, 12h 23m 02s UT).
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Auroral Stereo Observation Campaign in Iceland, 1991
TARAZ Y Fd—10 5 TR 5 553

LPLEsR - EW % - ANBFREE - BRAEREE - (MRS - LA
(B 7ERT, BK - I)

BBRHBBRAETOBEM -S16 - 77 VR 7 FRUHB6RETORA - L 7 A 7 XD VAT ( Visible
Auroral TV camera ) (= & 2B RZ VT, A -0 J3#% (Bt — 07 REHMEOHEST) OHILS
EBECoWTR L ED TR,

ChiE2HaMOMEEIRX 20km ~ 30 km & 4 — 0 5 BAEMBIZH~<AZ {, X, BlHEIZ>wTo
umbiquity SFOMBEAEL PICE N0 ERBIZ, BES AT AORH Y L, 1914E 11251281274 A5 ¥
FTORBA AT ) EABWEL BRI AT ALF v o= VRERFZFO0BEIER I >V Tib<5,

Stereoscopic auroral observations have been carried out at Syowa-S16 and Langhovde in JARE 25
and Syowa-Revsness in JARE 26, with the VAT (Visible Auroral TV cameras). The method to
deduce stereoscopic auroral emission profiles has been also developed. Since in the above two cases
the distance betseen two observational sites were less than about 30 km which is much less than the
auroral emission height, it is desired to have the observation sites whose distance is about 100 km.
Auroral stereo observation campaign was planned and carried out in November to December; 1991,
in Iceland. This is to describe the campaign including observation systems and to give a preliminary
results, too.

F-O050HEKXO 3 RTRAEHEOHELEME L4 B0+ — a5 L468llE. JARE 25 B U* JARE
26 DFTAE R A ST 2 Iceland (2R A 6 CBEATFEINCH 5 2 Hb &0 BERER 100 km OFIRIS L LT,
Husafell & Efri 1287 L 720 M1 O KK D coincidence b AW E 9 & £ R UA — 10 5 0 1 B A
Husafell £ W LMK ThaH LD henBBL hikEL T,

2 GO IE GPS TROLME (£50m OL%E)
Husafell : 64°40.4° N, 21°01.5 W
Efri  :65°23.4°N, 21°52.5 W
PERE 893 km TH B,

Bl R R OB E, BE. MIUEEXBRE. 1 A27B LY 128128 (of HAIZ2AGH) DM
bz, SEDTA AT Y FOFBIIRET, FREBEO A L o725, @ - SO LR80T,
ME DO RFEE T & Lok,

R L T ) Th B,

Husafell Efri

ICCDTV: /3> 27 0, 4278 A, 5577A. 6300A ICCDTV:/S> 2 0, 4278 A, 5577A. 6300A
Scanning PHO : 4278 A, 4861 A, 5577A. 6300A  Scanning PHO:3914A ., 4278A. 5577A. 6300A
Night Viewer CCD : /%> # © monitor TV Night Viewer CCD : 7% > Z T monitor TV

SIT £K TV : /%> # O monitor SITEX TV: /%> # O monitor

d—0F5%8%:380-780nm (51 »H4—)

B 7 — 5 OG- WRHERCOMBH T — 5074 A7 LA BILRETRT. 2 SHCHEICE —
A= T2 RZLBOMMBL W {OPHors, BHDE—-MIZOVTIE, 28DTCCHDAY — 3 BE
ERTHV, 1312028 ~ 03 PHOETREER. 7= 92 VI VERIAL YA IV FSFELBE
WHTITo72 CRHEED, TRUBTRES(OMBEEZMHLDIZT 2 2 & HHE,
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TRER - EME - NFEE  (BHHH)

ANALYSIS OF AURORA STEREO OBSERVATIONS IN ICELAND
T. Aso, T. Hashimoto, T. Yabu, M. Abe ( Kyoto University )
M. Ejiri, H. Miyacka, T. Ono ( National Institute of Polar Research)

Aurora strereoscopic observation for the monochromatic regime has been carried out in Iceland in Novemn-
ber and December, 1991. A distance between two observation sites, Husafell and Efri-Brunna, is about 90
km in the magnetic meridian plane. The aim is to get more comprehensive stereo image data with longer
baseline for the detailed study of inverse algorithm and to clarify temporal variation of three-dimensional
aurora structures at typical wavelengths in the emeregence of auroral breakup phenomena. Some provisional
results of data analysis will be given.

ChE TR 1. RT3 5 &7 - 2 % 6 Lo, FESIR N SEHE W Ao R R T
iZk D stable W7 —2 B 50/ Nvte—F 4 VA —o50EMBEOHELRT->TE 7 (12 ) choo
W T 2 R OZEREDS 20 ~ 30km & A — o SEEPHE HRIOLES D L THF L &3 TR, Cofih
53 1 ROMARKIC X 5357 pEHENTOPPREVWEBE COBNMEHE SN 5. A7 LA BRI
HENEBEEbhiitlA —a 5% 4y b & LABRIOTEBES R L T & C A, AREESIS 02T
SWTT 4R35 ¥ FIERBRIclAANTOR N &, BRIETAS L AL, HAIROBEICH>T
3, Bl 3 5 v—va ViCk A RRITATHEE DRSS X UF logistics PERE SEIE FORIES S ER L. BRSO
Husafell(64 ® 40.4’ N, 21° 01.5' W) & & b o I HIFBS TSI > TH 90km Ik Efri-Brunna(65° 23.4' N,
21° 52.5" W) pS&idh iz, SIEE RSB TRNTWA L S IR E - TH 0., AFOTHETH 218
FHR F LA BRITIZ 2 o B X1 5577,6300,4278A DF#E7 4 V¥ — & Image Intensifier > %D CCD TV #
AZBHVoN, Ly Xi=y a-VEIRTHYBEIA IS0 TH B, Bt 11 Bk kb 12 HdeiicE - C
T, KIROGHEkE-> TEIC 5577A OV 7 — 7 P diffuse A — o SHO L —F 4 Y /A —a 5D F L
ARRETTIE S C ESHRA B clRlF—20—@ELTI12 A7 H 20 B 54l -2 F—F L7 —
7 OMHIERIC BT 5 2 F LA B ERY. Cho—loF— 42 b Eict — o 3RNVFARO 3 Tk s 0
HHEIEALZIH S iz LT,

1(a) Husafell jz 51} 2 HEifg 1(b) Efri-Brunna i<+ 5 #if§

BT

[1] Aso, T. et al. (1990), J. Geomag. Geoelectr., 42, 579, 1990.

(2] BREAt, 55 14 BRI b1 2 TRRERIRCUBIG AR > 4 & & AHRES, 1991, {h
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An average energy and a total energy of precipitating electrons
derived by using a photometric measurement at multiple wavelengths.

Takayuki Ono (National Institute of Polar Research)

Abstract :

Multi-channel phtometoric observation was carried out in 1990 at Syowa

Station, Antarctica, in order to evaluate the characteristic energy and total energy flux of
precipitating electrons into the auroral ionosphere. The observation wavelengths were selected
as 630.0nm(01), 557. Tnm(01), 844. 6nn(01), 427. 8nm(N5* ING), 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. The observation results showed
that: i) An intense precipitation of very low energy (about 100eV) elecrons were associated
with the storm time red aurora. ii) A clear switching feature of average energy was found in
the pulsating auroras. iii) Average energies of precipitating electrons were significantly
changed for individual discrete arcs in auroral break up.
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using USAF-DAPP auroral photographs. Results of

the statistical analyses indicates the following characteristics of the two auroras. (a)

T R
The dynamic morphology of the discrete and diffuse auroras during the auroral

The discrete auroras are always located on the poleward side of the diffuse auroras just
before the substorm onset. (b) The diffuse auroras show the drastic enhancements and
extend their regions toward the poleward at the substorm onset. (c) The enhancements

of the diffuse auroras start from the 22-23 MLT sector.

substorms is statistically examined,
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POLAR CUSP CHARACTERISTICS OF
ULF WAVES AND MAGNETIC FIELD VARIATIONS

T. SAKURAI, Y. TONEGAWA, K. KATOH(TOKAI UNIV.),
N. SATOH, H. YAMAGISHI(NIPR), K. MAKITA(TAKUSHOKU UNIV.)

Abstract: Magnetic field variations have been studied on the
basis of the data obtained at a high latitude ground station,
Godhavn (Corrected I-lat.=76.1", M-long.=41.0") in Greenland. The
data showed polar characteristics of the magneic field variations
and ULF waves, i.e. sudden appearance of negative variation of H-
component magnetic field, indicating sudden equatorward movement
of westward convection current in the polar cusp ionosphere, and
its associated activity enhancement of ULF waves. These charac-
teristics exhibited near midday with a maximum power in prenoon
hours. The appearance of such magnetic field variations and as-
sociated activity enhancement of ULF waves depend on the magnetic
activity, 1.e., such a polar cusp signature can be well recog-
nized in the active magnetic period,

while In the weak magnetic period this signature can not be well
recognized at Godhavn. This means that Godhavn is the equatorward
station of the polar cusp. Spectrum of ULF waves exhibited a
broad band enhancement in the two frequency bands, 1.e., higher
and lower frequency bands ranged from 20 to 60 mHz and 2 to 10
mHz, respectively. These two frequency bands are generally
categolized into Pc 3 and Pc 4/5 bands, respectively, which have
been well understood in the lower latitudes on the ground and
also 1n the inner magnetosphere. The spectra of these ULF waves
show different characteristic between in the auroral zone and the
polar cusp. The similarity and dissimilarity of these ULF waves
observed 1n the two regions have been examined by comparing with
those data obtained at the auroral zone conjugate stations, Syowa
and Husafell. Although substorm and its associated ULF waves are
well observed at the auroral zone stations, the activity of such
substorm related ULF waves happened to occur in the polar cusp
region, but with some time lag. However, during the daytime the
activity is very different. In the auroral latitudes lower
frequency ULF waves, Pc 4/5 enhance in the two different local
time sectors, 1.e.,in the morning and 1in the evening hours.
While, Pc 3 frequency range ULF waves show daytime enhancement.
The spectra of these ULF waves have sharper spectral band rather
than those observed in the polar region and also the frequency of
these spectral frequencies generally show a clear local time
change, 1i.e., higher in the morning and lower in the evening.
This 1local time change of the frequency can not be well recog-
nized in those of the polar cusp region. The daytime enhancement
in the activity of ULF waves in the polar cusp region is the most
significant difference between in the auroral zone stations and
the polar cusp stations. This indicates that ULF wave energy in
the polar cusp region might be carried into the polar cusp in
connection with the appearance of convection field in the cusp
lonosphere, which could be directly driven by solar wind.
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A Global Signature of Pi2 Excitation
in the Magnetosphere
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SUNLIGHT EFFECTS ON THE CONJUGACY OF AURORAL PHENOMENA
Natsuo Sato (National Institute of Polar Research)

Syowa Station in Antarctica and Iceland are located at geomagnetic
conjugate point in the auroral zone. Sunlight affects electron density
in the ionosphere. We will review the sunlight effects on the conjugacy
of auroral phenomena , especially, ULF,ELF-VLF wave phenomena and
magnetic variations.
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SYOWA-ICELAND CONJUGATE OBSERVATIONS IN THE PRESENT AND FUTURE

Natsuo Sato (National Institute of Polar Research)

Conjugate point of Syowa Station in Antarctica is located in Iceland.
Conjugate observation is very useful in order to study the generation
and propagation mechanisms of auroral phenomena. We will show the
present condition of the conjugate observation and the future plan
during the STEP period.
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STUDY ON THE CONJUGACY OF AURORAL ABSORPTION IMAGES USING A GEOMAGNETIC
CONJUGATE PAIR OF IMAGING RIOMETERS AT SYOWA STATION AND ICELAND

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

As a part of the STEP program, we will study conjugacy of
auroras observed at geomagnetic conjugate points in both hemi-
spheres with a pair of radiowave imagers, i.e., imaging rio-
meters. One of the imager is already in operational at Tjornes,
Iceland (Geographic Latitude 66.2 N, Longitude 17.1 E, L=6.4)
since July, 1990, and the other will be installed at Antarctic
Syowa Station (Latitude 69.0 S, longitude 39.6 E, L=6.1) in
January 1992. The imaging riometers have 64 narrow antenna
beams (-3dB beamwidth 12 deg.) which provides field of view of
170 km by 170 km at the ionospheric absorption layer altitude
of 90 km, and a spatial resolution of 20 km. An 8x8 piccel image
is obtained at every 4 s for Iceland, and 1 s for Syowa Station.

It is found from our Iceland observation that CNA images
obtained by the riometer show a large similarity to optical
images in the case of active auroras such as poleward expanding
arcs and westward travelling surges, and pulsating auroras.
Therefore, this pair of imagers will provide a unique means to
study conjugacy of northern and southern hemisphere auroras all
through the year. Previous studies of conjugate auroras with
optical imagers are strongly limited in observation period due
to the fact that either hemisphere is usually under sunlit
condition.

It is interesting to know seasonal dependence of the
conjugacy of the both hemisphere auroras, because quite differ-
ent condition in summer and winter hemisphere ionosphere will
produce assymmetric field-aligned partice accelleration regions
between both hemispheres, and this may disturve the symmetricity
of conjugate auroral form. This kind of study is only possible
with a conjugate pair observation of radiowave imagers.

IGRF model calculation shows that the geomagnetic conjugate
point of Syowa Station falls within 100 km of Tjornes. This
means that nearly 50% of the view field of the imagers will
overwrap each other when the distortion of the field line is
minimum. Therefore, this imaging riometer pair will be also
useful to determine geomagnetic conjugate point experimentally.
This will provide an opportunity to check the validity of field
line mapping calculation based on the magnetosphere models.
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SYOWA STATION AURORA RADAR OBSERVATION FROM FEBRUARY 1990 TO JANUARY 1991
KAZURIRO OHTAKA ~ HIDEO MAENO  KIVOSHI IGARASHI
COMMUNICATIONS RESEARCH LABORATORY
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Day of the week dependence of 30MHz interference signals
observed by riometer in Antarctica
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'Faculty of Science, Kyoto Univ., ®National Insutitute of Polar Research
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A Possible Mechanism to cause CNA Modulation
by Toroidal Pc5 Pulsations
0.Sakal, H.Yamagishi?, N.Sato?, D.N.BakerS
(1) Department of Physics, Kyushu University, Fukuoka, 812, Japan
(2) National Institute of Polar Research, Tokyo, 173, Japan
(3) Laboratory for Extraterrestrial Physics, Goddard Space Flight

Center, Greenbelt, Maryland, 20771, U.S.A

Abstract
A modulation of cosmic noise absorption (CNA) by Pc5 magnetic
pulsations in the morning sector is studied by use of the ground
magnetometer and riometer data at L=5.9-6.8 in conjunction with the
low energy (30 keV - 200 keV) electron data from three satellites
at geosynchronous orbit (L=6.6). The following observational re-
sults have been obtained:

(1) CNA pulsation shows a particular phase relation with the H
component of a ground Pc5 pulsation.

(2) During a CNA event, trapped plasma sheet electron (30keV -
200keV) showing an eastward decrease of the flux is observed at
the conjugate geosynchronous altitudes.

We present a model of the electron flux modulation in the magneto-

sphere wherein the E x B drift by the wave electric fields makes an

azimuthal displacement of the trapped electrons. We infer that the

azimuthal displacement as well as a strong wave diffusion by a

diamagnetic effect of the trapped electrons leads to a modulation

of the precipitations onto the ionosphere.
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Characteristics of short period geomagnetic pulsation observed during geomagnetic storms

Satoru TSUNDMURA
Kakioka Magnetic Observatory, Kakioka, Ibaraki, 815-01 Japan

When a low latitude aurora wa: observed in Hokkaido at the main phase of geomagnetic storm of Oct.20, 1989,
@ Pi2 pulsetion was observed in Jajanese stations simultaneously. The dominant period of the Pi2 was shorter than
that of Pi2 observed about 30 minutes before (Kuwashima et al.,1990). Similar type Pi2 was also observed at the
auroral appearance in the Nov.17, 18989 storm. Figure | shows the pulsation data for the November event. There can
be seen two Pi2’s at about 25 and 40 minute. The aurora was observed in the interval ~ 43 to ~ 59 minute, that
is, just after the latter Pi2. The apparent period seems shorter in the latter event. Spectrum data for the two
events are shown in Figure 2. The dominant period of the former is about 90 seconds and the latter 60 seconds, The
Iatter shows distinctive, secondary peak ~ 20 seconds, while the former does not. It is infered, therefore, that
the short period component of the latter event may have relationship with low latitude aurora. Investigation of
this short period pulsation may be useful not only for clarifying the mechanism of low latitude aurora but also
for the better understanding of the storm time magnetospheric feature. In this paper, the author will discuss the
characteristics of the Pi2's associated with low latitude aurora or short period Psc's based on geomagnetic data
in low latitude.
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Kiichirou Hayashi, Kanji Hayashi Univ.of Tokyo
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CORRELATION STUDY ON COMPRESSIONAL Pc3-4 WAVES
OBSERVED BY AMPTE/CCE AND GOES-5

H. Matsuoka and K.

STE Lab.,

Yumoto

Nagoya Univ.

ULF waves in the magnetosphere give serious clues to clarify

a propagation process of the
magnetosphere and to
However, the details
waves are not well

compressional Pec3-4

AMPTE/CCE and GOES-5.

excite
of

known.
waves

solar
Pc3-4 waves are believed to be able to propagate
field-line
characteristics
We study spatial
using
The dependence of cross correlations of
the waves observed simultaneously on the

wind energy. Compressional
into the deep

oscillation.
compressional
characteristics of

field data fronm

resonance
of the

magnetic

longitudinal and radial

distance is presented in this paper.
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Fig. 1 Power spectrum of compressional Pe3-4 waves observed
simultaneously by AMPTE/CCE and GOES-5.
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W 5 ﬁﬂ.. B WX, ®HP #A W) Ff1HX, B.J.Fraser, F.W.Menk,
TRAY KBHURREBE®RRFK) (za-%rv2vKE MEEHR)

ULFiEE B R &7 o v — 7

EVIDENCE OF GLOBAL CAVITY MODE AND ALFVEN MODE Pc3'S
OBSERVED ALONG 210° MAGNETIC MERIDIAN AFTER SUDDEN COMMENCEMENT

Isono A., K.Yumoto, Y.Tanaka, K.Shiokawa, B.J.Fraser, F.W.Menk,
(STE Lab. Nagoya Univ.) (Phys.Dept., Univ. of Newcastle)
and ULF Analysis Group
In order to study exitation and propagation mechanisms of low-latitude Pec3
magnetic pulsations, we analyze multi-national project data from globally coor-
dinated stations at L = 1.1-2.1 along 210° magnetic meridian. From the prelimi-
nary data analysis, we found evidence of global cavity mode of Pcld magnetic pul-~
sations. Wave analysis shows that typical signatures of MHD cavity oscillations
which happened after the onset of sc¢ magnetlic storms. A sudden impulse in the
solar wind must be responsible to the cavity eigenmode oscillations in the inner
magnetosphere.
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Local time variation of wave mode of Pi2 pulsations
observed by synchronous satellites

H. Takeuchi', T. Saito!*?,

1. Geophysical Institute,

T.

Sakurai®, and T. Takahashi?2
Tohoku University.

2. Onagawa Magnetic Observatory, Tohoku University.

3. School of Engineering,

Observation and analysi
Direction of principal axis
of Pi2 pulsations observed by
GOES 5 and 6 during the month of
April 1986 is analyzed by using
the minimum variance method.
The viewpoint of this study is
put the relationships among lo-
cal time, wave mode, and the
direction of the initial excur-
sion of Pi2 pulsations. The
results of our analysis sum-
marized in Figure 1 are :
(1) Occurrence of the total Pi2
Pulsations shows a maximum at
about 23hLT.
(2) The compressional
observed most
23hLT as well.
(3) The azimuthally transverse
mode shows two occurrence peaks
near 22hLT and 01.5hLT, respec-
tively. The ~ 22hLT peak is
mainly due to the initially
eastward excursion events, while
the 01.5hLT peak corresponds to
the initially westward excursion
events.
(4) The radially transverse mode
has three occurrence peaks
around 20hLT, 23hLT and 01.5hLT,
respectively. The peak near
23hLT predominantly contains the
initially outward excursion

mode is
frequently near

events, but the other two peaks
correspond to the occurrence
peaks of the initially inward
excursion events.

Conclusion

The observed results (1)
and (2) indicate that the occur-
rence peak of the compressional
mode Pi2 coincides with that of
the total PiZ2. Therefore, the
compressional mode is considered
to be observed directly at the
longitude of the Pi2 source
region,

On the other hand, the dis-
tribution of the transverse mode

Tokai University,

Pi2's presented in the results
(3) and (4) is explained as the
contribution from the pair of
substorm-associated field-
aligned currents as displayed in
Figure 2, which shows the calcu-
lated distribution of the ini-
tially induced magnetic field
due to the currents. In this
calculation, the current wedge
is assumed to have the width of
two hours flowing along the L=8
dipolar.

We conclude that the
hydromagnetic oscillations en-
hanced near the substorm-
associated field-aligned cur-
rents are observed as following
two modes: (1) The azimuthally
transverse mode Pi2's on the
earthward side of the currents.
(2) The radially transverse mode

pi2's longitudinally sandwitch-
ing each of the field-aligned
currents.
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PcS pulsations features modified by induced currents
around Syowa Station
KATO,Ken-ichi” AOYAMA,lwao™ TONEGAWA,Yutaka"’
SATO,Natsuo® SAKA,Osuke®

1)Tokai univ.
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AMPTERETRMBBRANIhICHESIKRHOSH
MEHED WM EWAREe HIak
"RHREARA? "HURBERH Y Vi XA TF o RRFCHMMGRF
Relationship between quasi-periodic(QP)VLF emissions
and magnetic pulsations observed simultaneously
at Syowa-lceland conjugate pair stations and on board AMPTE/CCE satellite

Kamizono,H" Sato,N” Takahashi,K” Yoshino,T"

" University of Electro-Communications * National Institute of Polar Rescarch
"The Johns Hopkins University Applied Physics Laboratory

AMPTE/CCE satellite sometimes crosses the geomagnetic field line of conjugate-pair of
station, Syowa Station in Antarctica and Husafell in Iceland. We examined the
relationship between QP VLF emissions observed at those two ground stations and
magnetic pulsations observed simultaneously on board the satellite.
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Statistical study on the conjugacy of geomagnetic field variations
Hashimoto, K.*, N. Sato® M. Kusunose®

Kochi University, *NIPR

Simultaneous obsavation of geomagnetic variations has been continuously carried out

at the Syowa-lceland conjugate pair of stations.

In order to clarify the difference

of the ionospheric current system at both hemisphere, we examined seasonal and diurnal
dependence of geomagnetic variations at these stations statistically.
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A consideration of the lower ionospheric disturbances based on the changes
of the phase and frequency of Omega signals.

N. KANAKAMI 1,
1) Dept.

5. SHIMAKURA 17,

3) Univ.

N. SATO 27,
of Electrical Eng., Chiba Univ.

H. YAMAGISHI 2,
2) National Inst.

M. HAYAKAWA 2°
of Polor Res.

of Electro Communications

Omega waves transmitted from Noway have been observed at three stations in lceland
since 1986. In this paper, the lower ionospheric disturbances are discussed based on
the analyses of phase variations and frequency shift of Omega waves.
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ON THE ESTIMATION OF THE IONOSPHERIC EXIT-REGION OF MAGNETOSPHERIC
VLF Waves OBSERVED AT PoLAR REGION

MIMAIY, S SHIMAKURA"Y), N.SATO?, and M.HAYAKAWA®
1)Dept. of Electrical Eng., Chiba Univ. 2)Natl. Inst. of Polar Res. 3)Univ. of Electro-Communications

A method to estimate the ionospheric exit-region of magnetospheric VLF waves obserbed at high latitudes is discussed based on computer
simulation. Least square method is very useful for the estimation of the ionospheric exit-region of VLF radio waves obserbed at high latitudes,
which is much wider compared to that of low latitudes.
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Py = (1,-90°),AP = (0.5,50°) ) equation (1). equation (2).
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ON THE DIRECTION FINDING MEASUREMENTS OF CHORUS EMISSIONS [N THE MAGNETOSPHERE
AND THE GENERATION/PROPAGATION MECHANISM OF CHORUS EMISSIONS

Katsumi Hattori', Masashi Hayakawa®

' Solar-Terrestrial Environment Laboratory, Nagoya University
' The University of Electro-Communications
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Doppler Inaging Observations of Thermospheric Dynamics
at Syova Station, Antarctica by JARES!

H.Nakajima, H.Fukunishi, S.Okano, and T.Ono®

Upper Atmosphere and Space Research Laboratory, Tohoku University

* National Institute of Polar Research

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

ous auroral conditions in 1990.

the non-linearity of the 2-dimensional photon detector, neutral temperatures and wind

speeds have calculated.

After removing slight distortion of images arising fronm

Results show that F region temperatures derived from 01(630.0nn)

fringe data increase rapidly by more than 1000K responding to auroral activity enhance-
ment, while the increase of wind velocity delays 5-10 nin.
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Test Observation of Alrglow b y Using HIigh-=
Sensitive Monochromatie All—-sKk y TV Camera
and 4—-—Channne.l Meridian Scanning Photometer

K.Shiokawa', K. Yumoto', T. Kato', Y. Tanaka', T. Oguti' and Y. Kiyama?

'Solar-Terrestrial Environment Laboratory, Nagoya Univ

2Niigata University

lligh-sensitive monochromatic all-sky TV canmra (IIIMAT) and 4-channel meridian scanning photometer
are prepared in STE laboratory, Nagoya University, in order to clarify the dynamies and mechanisms
of so-called low-latitude aurora and in order to observe the optical emissions produced by polar

rain, which is thought to represent the interaction processes belween solar wind and dayside

magnetosphere. In the presentation, we will report the first results of (he calibration of the

‘inhomogenuity of HIMAT images and the test observations of alrglow at Mosiri Observatory, llokkaido

Japan.
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THE DEVELOPMENT OF AURORAL SURGES
BY ARSAD SYSTEM
K. Rokuyamal, T.Hirasava?, T.0no?2, T.Yoshino!
‘yEC, 2NIPR

We combined all-sky images at every J0sec.step observed at Syowa and
Asuka Stations wusing ARSAD® system. These transformed images by the
system can produce wide-view of about 1400kmx 1100km in which we can
observe the whole surge with high-spatial resolution.Using these auroral
image data ,the geomagnetic data and the satellite Image, we analysed the

dynamics of auroral surges. o
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Time—-Spatial Variations of
Auroral Spectral Features

Hiroshi Okamura!, Masaki Ejiri2?. Toshiaki Yokota®. Susumu Sasaki*
'Denki-Tsushin Univ. 2NIPR. 3Ehime Univ. *ISAS

The 30th JARE mesured auroral spectroscopic illuminance with a new two-dimensional auro
ral spectrometer in 1989 at Syowa satation. To use the observation data, we get the relat
ions between N,*INBand( A=427.8nm) intensity and other typical auroral emission lines inte
nsity. And, we study morphology of auroral spectral features.

IR IR AR E R IR W TRELESE MO RTOF—05 3B A2 HWI-155
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P1 9 Time and Spatial developments of Visible Aurora activities
Observed by Akebono ATV-VIS

Akira Kadokura!, Masaki Ejiri!, Takashi Oguchi? and EXOS-D ATV team
INational Institute of Polar Research
2Solar-Terrestrial Environment Laboratory, Nagoya University

We will present some examples of the auroral image obtained by ATV-VIS boarded on
Akebono satellite. The specifications and abilities of the ATV-VIS sensor is introduced in the
previous presentation.

Figure 1 shows one of those examples. In each panel in Fig.1 the abscissa is magnetic local
time in hour and the ordinate is corrected geomagnetic latitude in degree, and auroral luminosity is
shown with a white-black code where white and black correspond to 0 and 50K rayleighs,
respectively. Time proceeds from the upper left panel to the lower right one. As stated in the
introductory talk, the highest time resolution of the observation mode in this period is 8 seconds.
We can see a discrete structure around 64 degrees latitude and a diffused feature below it. In the
discrete one, having a wavy form, an auroral brightening seems to propagate from the morning side
toward the midnight side.

In the first half period of June, 1991, including the time in Fig.1, solar activity was very high
and various interesting interplanetary, magnetospheric, and ionospheric phenomena happened.
ATV-VIS could take auroral images from Jun.1 until Jun.13. During this period total observation
time is 2 hours and 33 minutes, total number of the satellite's revolution is 25 revolutions, and total
number of the obtained image is about 574 frames. In every case Akebono stayed in the southern
hemisphere and its altitude was in the range of 1000-5000 km, and the observed data were received at
Syowa Station in Antarctica or recorded and play-backed at Kagoshima Space Center. We can show
only the play-backed data now, because the data at Syowa Station will be back in April, 1992,

In our talk a more quantitative and detailed study will be done.

Fig. 1. An example of the auroral image obtained by ATV-VIS
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Simul taneous rocket/ground observations of pulsating auroras
with the S-520-14 sounding rocket at Andoya, Norway

H.Miyaoka(NIPR), A.Morioka, I Oya(Tohoku Univ.), M.Ejiri(NIPR) and K.Turuda(ISAS)

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

whistler mode emissions enhanced when the rocket traversed active pulsating patches.

It is

also found that the irregularities of electron density and ELF emissions were accompanied
by these pulsating patches. We discuss the generation mechanisms for the plasma waves and
irregularities in pulsating auroras based on these observation results,
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MODE CONVERSION PROCESS FROM UHR WAVES TO ELECTROMAGNETIC
WAVES -- NUMERICAL CALCULATION USING MULTI-LAYER MODEL

Masahide Iizima and Hiroshi Oya
Tohoku University

Since the initial studies on the connection of electrostatic plasma waves
and electromagnetic waves through the channel of upper hybrid mode waves ( UHR
waves ) (Oya, 1971), the mode conversion process has been considered as one of
the significant processes to produce non-thermal electromagnetic waves in the
space plasma originated from the electrostatlic mode waves. A plenty of direct
observational evidences on the mode conversion processes from UHR mode waves to
electromagnetic waves have been disclosed by PWS ( plasma wave sounder
experiments onboard the Akebono ( EX0S-D ) satellite in the equatorial region of
inner plasmasphere, in the plasmapause regions as well as in the topside polar
ionosphere where enhanced UHR mode waves are generated being assocliated with
exlsting highly irregular distributions of plasma density ( Oya et al., 1990 ).
Initial attempt for quantitative studies based on the data of PWS observations
have been made using simple sharp boundary models to represent density
irregularities at the generation region of electromagnetic waves. However,
more realistic models are needed for further understanding of mode conversion
processes which take place In actual space plasma. For this purpose, multli-
layer models of plasma density distribution which conslsts of finite thlckness
slabs has been developed for numerical calculations of existing modes of
electromagnetic waves being related to the conversion of electrostatic plasma
waves into electromagnetic waves ( see Figure 1 ).

For gradual distribution of plasma density near the region where the wave
frequency coinclides with local plasma frequency, which commonly exists in the
generation reglon of electromagnetic waves, larger energy conversion rates
compared with the case of sharp boundary models in a range from 10% to 25% have
been obtained In a form of reflected component of L-0 mode waves ( see Flgure 2
Yoo Effects of finite slab model have also been ldentified in the present
numerical calculations; the energy conversion rates of escaping components of
electromagnetic waves periodically become large when the waves are satisfled
with the condition of standing waves In a given slab ( see Figure 3 ).

TRZ TRO

m X //
— Figure 1 Figure 2
m-1 // \ \ "
w N w "
et é
L 7 AT S 2
§
§
:
0 0 20 30

INCIDENT ANGLE OF Z-MODE WAVES

Figure 3
pP———————— References
TRE B
1 Oya, H., Radlo Sel., 6, 1131, 1971.
Rl REO  REE Oya, H., A. Morioka, K. Kobayashi,
DAL TAY AV ATATAR A M. Iizima, T. Ono, H. Mlyaoka,
ALY AN R T T. Okada, and T. Obara, J.

Geomag. Geoelectr., 42, 411, 1990.

ENERGY CONVERSION RATES

WIDTH OF SLAB

_61 -



P22
EXOS

D % &2

.k c'ZTﬁiﬂjé:ﬂ,%

BRI FLE®RZ

-~ TOREFERUC TS A~BEME 0 -

WS - AR W HE W HBRE- DM OB
kK - =

BRIFLE phenomena observed by the EX0S-D satellite
-Generation mechanism and structure of plamsasphere

A BRIFLE phenomena observed by the EX0S-D are clarified as the

M.Kikuchi, H.Oya, A. Morioka.M. iizima and K. Kobayashi
Touhoku. Univ

result of

the plasmaspherie LF propagation; the origin of BRIFLE 1s identiflied as the
results of anomalous cyclotron instabllity caused by the precipitations of the
radlation belt particles around L=1.4~1.6 altitude range of 1000Km~2000Km.

Studles on the generation mechanism of BRIFLE provide us the informations of the

precipitations of radlation belt particles; we can study of the inflation and
loss of the radiation belt processes from BRIFLE. Propagation of the BRIFLE
sensitively controlled by the plasma distribution 1in the plasmasphere. Detailed
analysis of the BRIFLE provide the accurate feature of the plasmasphere
structure.
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THE COLLABORATIVE QBSERVATIONS OF TROMS® IONOSPHERIC
HEATING EXPERIMENTS BY AKEBONO SATELLITE
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