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LIATFTERMULTR, 245BLTOBAHEFMAEERV. RBUFOMY TH S,
* Russell-Elphic(1978)ik FTE DRI & M ¥ 2 LMNFIc. SIRMAMEFVERB LTV S,
BEDEF IV, BANEHEE L ARHRABRS & OMH NS L MMV T, BBIEZIZR S birolar signature
EGHILMHELTEY, HAOKENFHEMLLEMELLOTH N, TOHHBRICOVTEN - T,
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I—-15 FIRST SPACECRAFT OBSERVATION OF THE ALIGNED HELIOSPHERE
WITH THE MOST FLATTENED NEUTRAL SHEET

Takao Saito*, Kiyohumi Yumoto*, Kunio Hirao**,
Koichiro Oyama*** and Tomoko Nakagawa¥*
(*Pohoku Univ., Sendai, **Tokai Univ., Hiratsuka, ***ISAS, Tokyo)

INTRODUCTION Results obtained from the Sakigake/IMF observation until its closest
approach to comet Halley were already published in more than 20 papers. The purpose of
the present paper is to advocate an importance of the observed disappearance of the

27-day recurrence of the solar wind after the closest approach.

OBSERVATION Sakigake observed a disappearance of 27-day recurrence of the sector

polarity in April-May 1986, when the heliographic latitude of the sub-Sakigake point on

the sun was highest.

DISCUSSION Disappearance of the sector structure has ever been observed by Pioneer 11
in the last excursion phase of the heliosphere. However, the heliospheric neutral
sheet is deduced to be much more flattened now than ever, because of the two reasons:
(1) The warped sheet is affected by a flattening mechanism at ~5AU, while not affected
at ¢ 1aU, (2) Pioneer 1l was at® ~16°, while Sakigake was at ¢ ~8°. Small discrepancies
among the Sakigake data with the Stanford neutral line data and the Toyokawa IPS data

are reasonably explained. The basic model of the heliosphere with the flattened sheet

is proposed.

CONCLUSION The observed result agrees well with the feature expected previously from
the two-hemisphere model on solar cycle variation of the heliosphere as shown in Fig. 1.
It is concluded that Sakigake is carrying out the first observation of the heliosphere
with the most flattened neutral sheet within the history of the past spacecraft

observations. The observation of the typically aligned heliosphere is advocated to be

important to study

the most basic feature moL M&‘MMM
of the heliosphere. A . \N«/¢Y§h
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We discuss large-scale properties of interplanetary disturbance relevant to the ssc
of 0826 UT, March 22, 1979 (CDAW-6; McPherron and Manka, 1985). Solar wind speeds from
IPS measurements of 3C144 at Toyokawa (TYKW) and at UCSD are plotted in Fig. 1 with
spacecraft observations of the flow speed (ISEE-3 and IMP-8). On March 22, the solar
wind of 465 km/s with enhanced density fluctuations was detected by IPS observation of
3C144 at about 07 UT on March 22. This indicates that the interplanetary disturbance
relevant to the first CDAW-6 event arrived at the line-of-sight of 3C144 1-7 hours
before the ssc.

A phenomenological model of the interplanetary disturbance in question is determined
on the basis of IPS and spacecraft observations through the comparison between
theoretically predicted flow speeds and the observed flow speeds (Watanabe et al.,
1986). We assume that the solar source of the interplanetary disturbance was the
M7/1B solar flare (NO7°E05°) which took place at 1654 UT, March 19, 1979 after
Tsurutani et al., (1984). The predicted time variation of the observed flow speed by
IPS of 3C144 is given in Fig. 2 by a solid curve using the model for the plasma speed
within the region of enhanced density fluctuations;

Vo(L,B,R) =300(R/0.1)" %7 cos (L+30°)cos (B-10°) +420 (km/s)

where R is the heliocentric distance in AU (20.1), and (L,B) are the longitude and the
latitude relative to the earth respectively. The predicted time variation of the flow
speed at ISEE-3 is also shown in Fig. 2 by a broken curve. The flow speeds obtained
by IPS of 3c144 during March 23-24 were markedly lower than those observed at ISEE-3 in
the same interval. To explain the guick reduction of the observed flow speed, it is
necessary to assume that the radial thickness of the shell of enhanced density fluc-
tuations was narrower than 0.1 AU near the earth's orbit and that the level of density
fluctuations behind the shell is 20% of the ambient level.

The approximate geometry of the interplanetary disturbance at 0826 UT, March 22
Lssc) is shown in Pig. 3. The shell of enhanced density fluctuations is represented
Ty shading. According to magnetic field observations at ISEE-3 (Zwickl et al., 1983;
og:;utani et al., 1984), high-level fluctuations of the magnetic field strength were
obseived in the shocked plasma, and the magnetic field with very small fluctuations was
is cbXEdl in the shock driver with lower proton temperatures (Zwickl et al., 1983). It
in thec }u‘lded that the degree of turbulent state was higher in the shocked plasma than
is abe : ockodriver in this case. The azimuthal angle of the shock normal at the earth

Ut -10%, which is positive measured clockwise from the anti-solar direction.

gg:ge§ron. R. L., and R. H. Manka, J. Geophys. Res., 90, 1175-1190, 1985,
Zot ": ani, B. T. et al., Geophys. Res. Lett., 11, 339-342, 1984.

wickl, R, D. et al., in Solar Wind Five, NASA SP-~2280, pp. 711-717, 1983.
Watanabe, T. et al., Geophys. Res. Lett., in press, 1986.
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MAPPING HIGH-LATITUDE IONOSPHERIC ELECTRIC FLELD AND CURRENT PATTERNS FROM
COMBINED MAGNETOMETER AND RADAR OBSERVATIONS

A.D. Richmond!»2 and Y. Kamide?

lHigh Altitude Observatory, National Center for Atmospheric Research, Boulder,

CO 80307, U.S.A.
2gyoto Sangyo University, Kyoto 603,

We have developed a new technique for map-
ping instantaneous high-latitude patterns of i-
onospheric electric fields and currents, field-
aligned currents, and magnetic perturbations
using simultaneous data from magnetometer
chains, backscatter radars, and (potentially)
satellites. The maps are particularly inter-
esting for examining the evolution of iono-
spheric electrodynamic features during sub-
storms and other events. This paper describes
the technique used and presents some examples.

Figure 1 outlines the principles of our
algorithm. The purpose 1is to find a set of
coefficients ajy which, when multiplied by the
prespecified basis functions and summed, repro-
duces well the observations. A single set of

coefficients applies to all electrodynamic pa-
rameters simultaneously.

The basis functions for the electric po-
tential ¢ are orthogonal mathematical func-
tions created specially for this purpose, that
are oscillatory in latitude at high latitudes,
but are damped at low latitudes to reflect the
fact that the strongest electric fields are
expected to occur at high latitudes. The con-
ductance model, which in principle can be based
on information available from a variety of mea-
surement techniques, helps determine the basis
functions for the horizontal ionospheric cur-
rent I, The field-aligned current J; is the
divergence of I, and the ground magnetic varia-

tions B are calculated from the three-dimension-
al current system.

A procedure based on the theory of optimal
linear estimation is used to fit the coeffici-
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Figure 1

ents aj to the data.

We used 121 coefficients

in the results shown here. In principle a wide
variety of data can be included to help £111 in
the pattern in areas where l1ittle or no data
are available. We intend to do this as a future

development .

Figure 2 shows an example of how the algo-
rithm can be used to examine the temporal vari-
ations of high-latitude convection and currents.
Four times were selected during a disturbed
period in January 1984 (the GISMOS campaign)
to illustrate the patterns during the main and
recovery phases of two substorms. Although the
familiar two-cell convection pattern is a con-—

sistent feature, the
orientations of these cells vary.

shapes, strengths, and

It remains

to be tested how well the fitting algorithm can
reproduce the actual electrodynamic features in
regions where data are lacking.
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Particle Acceleration and Field-aligned Currents

HF i - g ss

Tamao, T.and Miura, A. ( Geophys. Res. Lab., Univ. of Tokyo )

We shall present critical discussions on origins and carriers of field-aligned
currents ( FAC's ) that are connecting the magnetospheric current to the ionosphere in
some limiting cases. As FAC is the relative bulk motion between electrons and ions
along a magnetic field line, we generally need to solve a field-aligned dynamical
problem under the accelerating parallel electric field for its determination. In other
words, we must look for the maintenance mechanism of the accelerating electric field. A
solenoidal current condition requires,

div]; =-div( ]“é ) (1)
where & is the local unit vector along the field line. The positive divergence of the
perpendicular dynamo current in the magnetosphere means the accumulation of negative

space charges that may be discharged along a field line as the upward FAC. The
followings are critical points to be distinguished :

(i) There is no constraint effectively in moving of sufficient numbers of cold electrons
( their thermal speed is less than the Alfvén speed ) along a field line so as to neutralize
the produced space charges by the dynamo current. In such a case, the FAC intensity at
the foot of the field line can be determined by making use of eq.(1) without solving the
parallel dynamics, if the spatial distribution of the perpendicular currents are given. A
typical example is the case of the localized shear Alfvén wave accompanying FAC's,
which are connected to the perpendicular electric field through the wave conductance,

Zy =11y Va, and given as j" = *%,divE| with the associated parallel electric field,
E|/EL = (ck _l_/cope)z Kk D) A1+ (cky /u)pe)2 ). )

(2) In another limiting case where the amount of energetic electrons is not negligible
in comparison with the cold electrons, a significant potential difference along a field line is
supported by some mechanisms such as the magnetic mirror effect, anomalous resistivity,
and double layers. Thus, the acceralated electrons, which have transited from one end to
the other of the field line, are carriers of FAC's that is proportional to the FA-potential
difference and is expresed as

i" = tenvg th [e( P -Pp ) Tel (3)
3) As to the perpendicular dynamo currents for the space charge production in the
magnetosphere, we have the following classification :
a) eddy part due to the ineria and viscous curren
“div (fjnertia + lvisc) =19 +VvgV +divvg - VvisV.L2 1(p2e/B ). (4)

where Q = é&-rot v is the flow vorticity and vg is the electric field drift motion.

b) the finite pressure part due to the grad-B and curvature currents

div(lg + Jc) =B2&(VBxVpy) + [(py - p||)B2VB+B1Vp ] (@xK;), (5)
with K, = @-Vé is the field line curvature vector.

The vorticity equation derived by the substitution of (3) - (5) into (1) means that
introduction of FAC's connecting to the ionospheric current is the dissipation process for
the vorticity while the dynamo currents, i.e., the viscous, grad-B, and curvature drift
currents, are the vorticity sources. The inertia current can't support the FAC because the
vortix is constant along a stream line in a stady state.

(4) Inthe low latitude boundary layer, there are the sunward component of the grad-B
and the tailward curvature due to the Chapman-Ferraro current whereas the gas pressure
increases radially outward. From such situation we may expect the negative charge
production ( upward FAC ) in the afternoon and the positive charges in the morning.
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Latitudinal structures of discrete arcs are modelled as a consequence of
the quasi-steady magnetosphere-ionosphere coupling 1involving viscous
interaction between sunward and anti-sunward plasma flows in the
magnetosphere. The quasi-steady state in the magnetosphere and ionosphere
coupling 1is described by current conservation in both the magnetosphere and
lonosphere, and the current—potential relation assuming adiabatic electron
motion along field lines, The upward and downward field-aligned currents are
assumed to be stably maintained by vorticity-induced space charges in the
region of plasma flow reversal, where divergence of the magnetospheric
electric field E;L is negative and positive, respectively. A specific
relation between the dc field-aligned current density Jjy and the
magnetospheric electric field E;L is derived as J, = 2 dcdiv E;i_ where the
effective conductance Zjac arising from the anomalous viscosity is introduced.
Sufficiently 1large potential drops to accelerate auroral electrons are shown
to appear along the auroral field-lines originating from the flow reversal
region with div E;J_< 0. It is shown that the latitudinal structure of a
discrete arc is primarily determined by the magnetospheric potential structure
and the characteristic width is on the order of 10 km at the ionospheric
altitude. The multiple inverted V structure is modelled as a result of a
superposition of the outer potential structure (width 3 100 km) and the inner
potential structure (width £ 10 km) in the magnetosphere. The wupward and
downward field-aligned currents are produced from vorticity-induced space

charges associated with the inner potential structure.
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Faraday cup which was installed in SAKIGAKE is continuing the measurement of solar

wind for about eighteen months, since it was launched on the 8th of January 1985. Here
we would like to report power spectrum of solar wind parameters which was analyzed by

means of MEM(maximum entropy method). The data gap is one of the problems in this power

spectrum analysis. The data gaps were filled by taking the linear interpolation between

two points. This linear interpolation can be applied to solar wind velocity, but not

to ion density, because density does not change linearly but roughly exponentially.

Power spectrum of the solar wind velocity is shown in Fig. 1. 1Its main peak |Is
located at about 0.037 cycles/day, that is,nearly a period of 27 days, and decreases to
lower frequency after Feb. 1986. We have also calculated the power spectrum of solar

wind density and temperature in the same way. Density spectrum is similar to velocity’s

one , but it has peaks around the higher harmonics (for instance 13.5 and 9.0 days). On

the other hand, the temperature spectrum has not conspicuous peaks, but it has a weak

peak after Feb. 1986, even when the other two parameters have not eminent peaks.

Fenlmoré et al.(J.Geophys.Res.,83.No.A9,4353-4357,1978) presented the power

spectrum of the solar wind speed. The peak around a period of 13.5 days is higher than

the peak around the 27.0 day's period. This result s different from ours.
In order to find out the geomagnetic relationship with solar wind, spectrum of the
geomagnetic index, Kp. was analyzed in the same way. Behavior of Kp index is similar to

that of solar wind density rather than velocity. This might be quite reasonable when we

think that p"szmpvsa is mainly dominated by Np.

To study the relationship between power spectrum, sun, and heliomagnetosphere is

our future program.
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Fig. 1 . Sample : KH68-4-18. 3He-flux is plotted against the age
of the core.

2 . Sample DSDP Leg 73-site 522. 3He—flux is plotted against
the age of the core. Data with arrows indicate a maximum value.
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I—-28 NUMERICAL SIMULATION OF THE THERMOSPHERIC DISTURBANCES WITH COUPLED DYNAMICS
AND COMPOSITION DURING AURORAL ACTIVITY

The zonal averaged dynamical and compositional
change in the thermosphere in response to
auroral activity was simulated. The simulation
was done for a period of the Global Thermo-
spheric Mapping Study project.
The time variation of auroral activity
1s given in terms of the estimated hemispheric
power input due to particle precipitations.
The Total Energy Detector which is being
flown on board the TIROS/NOAA satellites
monitors the energy flow into the high latitude
atmosphere carried by precipitating particles
(ions and electrons) within the energy range
300 eV to 20000 eV. A technique has been
developed by D. Evans which uses the energy
flux observations made during a single pass
to estimate the total amount of particle
energy going into the atmosphere over an
entire auroral hemisphere. These estimates
of hemispheric power input play the role
Of an activity index replacing the traditional
magnetic activity indices.

 of the particle energy deposited into
the ionosphere in the form of ion production
1S recovered by the processes such as ion-
electron recombination going into heating
the neutral gasses. The major heat source
for ‘the neutral atmospheric disturbances
1s, however, from the resistive heating due
to Joule dissipation of ionospheric electric
Currents. All the parameters such as Joule

RLTITUDE AT 60 OEG = 335, - 456. KM

FimimteF ", T Rlln-Rowell ,*p. Evans”’

Y oA A , ) Unive Collage Llomden

and particle heat inputs have been used as
the driving inputs to a time dependent calcula-
tion of the thermospheric response to the
auroral activity.

Ionization and oconductivities were inferred
from the statistical model which was constructed
by using the data base of TIROS/NOAA particle
observations. The statistical patterns are
ordered by the estimated hemispheric power
input. The analytic model of the ionospheric
convection electric field which was developed
by J. Foster and J. Holt from the ion-drift
measurements by the Millstone Hill radar
was used. The electric field is also ordered
by the same particle power input. The numerical
thermospheric model of T. Fuller-Rowell (1984)
was used to simulate the changes observed
in temperature, wind and composition (0,0,
Na)o

The major conclusions are as follows: the
auroral heat inputs strongly intensify the
thermospheric temperature throughout the
region above 200 km; although the mixing
ratio of atomic oxygen decreases above the
heating region because of upwelling of the
molecular-rich air, the number density of
atomic oxygen largely increases. It has been
found that the simulated exospheric temperature
is in good agreement with the exosphel_:ic
temperature observed by the Millstone Hill
radar (provided by W. Oliver)

T. J. Fulle~Rowell , J. Guophys. Res. , 3F , 7297/, (98%.
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I-41 Z-mode Observations with the DE~1 Satellite
K. Hashimoto*, W. Calvert**, and R. Huff**
*Tokyo Denki Univ., **Univ. of Iowa

The Plasma Wave Instrument (PWI)! on Dynamics Explorer-1 can measure both
polarizations and propagation directions. These measurements are obtained
from the correlation between two of three sensor signals, chosen from among
(1) a 200m tip-to-tip rotating long-wire antenna perpeandicular to the spin-
axis (Ex), (2) a 9m tip-to—tip tubular antenna parallel to the spin-axis (Ez),
and (3) a loop antenna méasuring the wave magnetic field component parallel to
the long-wire antenna (Bx). Depending upon the pair of sensors used, one can
measure the polarization (right—-handed or left-handed) from Ex and Ez, the
propagation direction (up or down) from Bx and Ez, and a combination of these
two (right-up/left—down or right—down/left-up) from Bx and Ex. Wave arrival
directions can sometimes be measured using the Ex and Ez configuration.? Such
observations, including simultaneous spectrogram and polarization results, are
being gsurveyed for Z-mode emissions.

Z-mode emissions are commonly observed in the frequency range from just
above the plasma frequency cut—-off of whistler-mode hiss (fp) to the cyclotron
frequency (fy), within the regions where £, < fy. Also observed are the
Z-mode emission seemingly associated with the ordinary-mode (left-handed) au-
roral kilometric radiation, just below fy and near auroral field lines. In
these cases the Z-mode waves are right-handed and upgoing. Although the
Z-mode emissions near fy may be ‘generated by a mechanism related to the cyclo-
tron resonance, it seems unlikely that the Z-mode emissions sometimes observed
near the plgsma frequency at less than 10 kHz are generated in this way.
References:

1. s. D. Shawhan et al., Space Sci. Instr., 5, 535, 1981.
2. W. Calvert, Geophys. Res. Lett., 12, 381, 1985.
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Geomagnetic Local Time

1 4 'Hh to
1414 40 UT IN LAT 77.1 1303 GM LT
GM LAT 80.48 ALT 1174 km



-8 A-ZbL7)7 RN -Ken(Ll=16) g
KNo@RTOLF Ty il oLy 5589 GER)
BFRA . BHEE FrlEL
: Hmiffzﬁ\ré%%' 'Tigwr} L By X a8 1
) ~Ta¥hef- ZF70 7 N -ZE WX algina: hFat.
*’E‘EQZ oLF T B (£ R, B%) é?mm%f’i.éi%.s% 24T 1=,
Rl BRRR Av AL ATy 0V x4 0 fER CEREE L L= |ils 32 (N) 5 TR
FRY. FiiE e B A edE b v 59,

N
. . *
Biei e |
50 km

Akkeshi*

N
N\

Birdsville

Moshiri*

Birdsville
. -3 +
* Ns,Ew(fB’A,w),Vertlcal(fB) at fc_IOHz,
continuous MT recording.
* NS,Ew(fB) at fci 1 kHz,

1 min. every 10 minutes.

Clifton ’
Hill Clifton Hill H.S.

B.s. * Ns,Ew(fB w) at fciIOHz' 1 min every 10 min.
’

Mungerani H.S.
* Ns,Ew(fB w) at £ +10Hz, 1 min every 10 min.
* ’ c—=

Wakkanaj #

Biei
* NS,EW(fB,w),Vertical(fB) at fcilon,

1 min every 10 min.
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Nb=e1ectron density at a base level
Q =Eo$xP(-Z/H)+EHe+exP(-Z/HH) +EH+exp(-Z/16H)
Zﬂ(R—Rb)Rb/R

Rb=base level measured from the center
of the earth

EO+’EHe+ and g, are respectively
the relative composition of oxygen,
helium and hydrogen at a base level
F =latitudinal modulat%on factor
=1+dexp[-{(6 -84)/8)"]
a =enhancement factor of a duct

B =half invariant latitudinal width of
a duct

©y=1nvariant latitude of the center of
a duct
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DIRECTION FINDING IN THE OFF-EQUATORIAL REGION OF THE MAGNETOSPHERE
AND INVERSE RAY TRACING OF HALF-GYROFREQUENCY VLF EMISSIONS

rEn=s’ mEnz’ Ba B 2miE+?
Hiroyasu MUTO Toshiami OKADA Shin SHIMAKURA Masashi HAYAKAWA
ﬁﬁﬂk¥gmﬂ§€fﬂ **'T‘ﬁk‘-‘,**-lé,"lﬁﬁ
Research Institute of Atmospherlcs, Nagoya University _ Chiba University
1. X2

RABHEALTTDO Half-gyrofrequency VLF emissions @ direction finding (A GI{ &) -
PLEWRCES2 OF—JEBSVTIHFbh " TOHMR. ZoO#ld oblique resonance angle
(4#BA) KEBWLEY vave normal angle TRE LU TV S Quasi-electrostatic whistler
node] (MPRE) THB3Z MR Dole THhODODRBIARLCEESE, BAWE. a—-F -7
GATE, THRBERFE (RO -YRH) 2RFO>2>RY P c TITXIEDHSRBE 2K
RTIZITOBRBTETEHLLIIRERABERRLU 22

BHEBD off-equatorial region WH WY 3T h >DHE D wvave normal H [ » WDF(wave dis-
tribution function) DN MIUE. EB UL AHE. HORENABIEBEAFE@T TS 3 2HEY
ITLPEHEEXILLEIE. TOHROEORABAATOEMER NI EHE®R HOoORE £
ABROLUBLEHAUTIORED THET S 3.

2 . GEOS! data

EBRCE 197T7TFE9A19B L I1I0A12BD0 2 BRDWVWTINEGENS] Tl hrHEMHBBPSEIU
BREPODF - E SV T. off-equator 2B+ % VLF emissions @ wvave normali[@ & VDF @
BREERT - k.

Bl HRCAVAEDODARNIILERY. 53V EORMEHEHRELVLT. LDODNIYFET

RYFHPoR>STVWAIENBRETL LI COX+ v TRAHEMIREHABR TCOY 1 ORER

D 172 TH 3D
s .
z.

TR AR ERTRE /| STRTAeTal) :awm’s“"“ WP

0 .
9 i

. v v g .

<0 casee,

1°A Spectro‘;ran of-the September 19, 1977, e’:ent. The
datellite attitude parameters are 1148:13 UT, L = 10.00,
MLT = 34.04°. The local electron gyrofrequency and gap
frequency are 3.490 kHz and 1.32 kHz, respectively.

3 . ere_ctign Finding (H G HI )

DFUBAIYIOE—#W& &3 VOF analysis BALTIT- 2, TOHR. BRABEHIEL
BE. 6 (Begkt kEDRT AW 0,01 WiELwEZSIRLHBLTVWS, —AH BEAREIXGL
BERUE 6 & 0,0, XD GHISHDIWABEAFLTLIZ EN DD, HENFUT
Bﬂh’cl\ﬁlﬂﬁ‘&lt!ﬁmﬂ)ﬂﬁt"ﬂlhTE’Ci‘:i')‘ BHARBRLCHBE>TEMT I EVSELDSER
RWZ EPHDd 3.

$hozTl. MEBMRAOAELMOT VOF analysis 2T > T & b, HFBRTUE K@
X3 ray tracing tOBHA DS BURPOMBELALT. HEKCHT 3 ambiguity 2R Y
BV .

nverse Ray Tracin % D

CHhETOHEREYD. off-equator CTHIfl ¥ h 3 Half-gyrofrequency VLF emissions &, ®
AFHAGETIRELLLON., ERLTERLRHLDOTH I LB AS>h 3 2H. off-equator T oD DF
data B WWF —F & L T. 3&TD backward @ ray tracing EFF@E TITV. FEWTO
RAGHRIMOMBEBT. AXORAORBBRELLRT 3.

(X#] (1) Hayskawa et al., J.Geophys.Res. 89, P.2811, 1984.
(2) Ohoi and Hayakawa, J.Plasma Phys., in press, 1986.
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PRELIMINARY REPORT OF JAPAN-AUSTRALIA MAGNETIC CONJUGATE OBSERVATIONS
K. Yumoto, T. Saito, Y. Tanaka, and K. J. W. Lynn

(1: onagawa Mag.Obs., Tohoku Univ., 2: Res.Inst.Atmos., Nagoya Univ., 3: Elect.Res.Lab.,DRCS)

Our understanding of hydromagnetic wave generation and propagation mechanisms
in the magnetosphere has greatly increased over the last few years. Statistical
studies show that the period of low-latitude Pc3 magnetic pulsations is strongly
correlated with the magnitude of the IMF while the occurrence rate depends
on the oriehtation of the IMF. It is generally accepted that dayside Pc3 pul-
sation energy at low latitudes is associated mainly with upstream source waves
in the earth's foreshock. [cf. Wolfe et al., 1985; Yumoto et al., 1985, J.G.R.].

From the Japan-Australia simul%neous magnetic observation during 1982-1984,
low-latitude Pc3 pulsations are found to have complex polarization character-
istics. We recently proposed a possible model to interpret the polarizations
as follows: The compressional Pc3 source waves propagating from the outer
magnetosphere can excite a standing field-line oscillation near L~ 2.0,
and further arrive at the lower-latitude ionosphere. Rotational Hall and Pedersen
eddy ionospheric currents are expected to be induced by the standing oscillation
and the inductive electric field of the compressional wave, respectively.
If these current strengths change periodically in time and the current patterns
move azimuthally, produce magnetic variations on the ground show suitable,
elliptical polarizations similar to the observations. However, despite the
improved understanding of hydromagnetic wave phenomena at lower latitude, we

still have not specifically identified the mechanisms which transfer wave energy
to low and equatorial latitude.

In order to stimulate both our theoretical and experimental research in
this area, we are now carrying out the Japan-Australia magnetic conjugate observ-

ations at Asahikawa (L~ 1.55) in Japan, and Birdsville, ie., the conjugate

point of Asahikawa, Dalby (L ~ 1.55), and “l K | I .
Adelaide (L~ 2.1) in Australia during . cary “K‘t.!ahikawa
July 20 - September 16, 1986 as shown in £ &

Figure 1. The Dalby and Birdsville pulsation
data will be used to examine azimuthal

30°

movements of the ionospheric current pattern.
The Adelaide site is 1located at the same
meridian of the conjugate

points, and at
the foot point of the standing field-line
oscillations near 45° magnetic latitude. In

the present discourse, preliminary results
of low-latitude Pc3 and Pi2 pulsations,

’d

eg..,

occurrence characterisitcs, will be represent- rv e

GEOMAGNETIC (DIPOLAR) LATITUDE

-30°

ed. We are planning to carry out the Japan-
Australia multiple conjugate observations at o 4

A
a C"'l
vamakawa (L ~1.18), Asahikawa in Japan, at BIRDSVILLE A!

1800 210° 240°

N7
¢8)!

parwin (L~ 1.18), Birdsville in Australia,and,

if possible, dip equator in the next year.
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