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FORBUSH DECREASES AND SOLAR DAILY VARIATIONS OF COSMIC RAYS
DURIKNG FEBRUARY, 1986

Zenjiro FUIll and Hirosachi UENQ
Cosmic Ray Research Laboratory. Nagoya University

Cosmic Ray Intensity variations are studied for the period of February. 1986, when the sun
was highly active. and solar-flare events and the related solar teresstrial phenomena were
reported. Data are from Multi-directional meson telescope at Mt. Norikura, Nagoya and Saka-
shita( 80MWE ), and from neutron monitors at Thule and McMurd.

Fig.1 shows the pressure corrected hourly valuews of cosmic ray intensities observed by
Norikura meson telescope during February, 1986. In the Figure, observations are also shown of
solar-flares, geomagnetic storm sudden commencement(ssc) and K,-indices quoted from STE Data
Book No.1 (1987), to examine the relationship among the cosmic ray intensity variations and the
interplanetary phenomena.

Two cosmic ray storms are clearly seen in the Figure. The first FD, starting to decrease
gradually on around 6th. reached a maximum depression of about 2% on 9th. The second FD start-
ed to decrease aiso gradually on around 15th and reached a maximum depression of about 2% on
J7th. 1t should be noted in the Figure that pronounced anisotropic intensity variations were
supperposed on Forbush Decreases. To study the anisotropic intensity variations, harmonic
components of daily variations are derived in daily basis, and it is demonstrated that the
semi-diurnal variation was remarkable at the initial phasae of Forbush Decrease. The physical
implications of the finding will be discussed in relation with the passage of shock front in
interplanetary space.
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PERIODICITY CHANGE OF GEOMAGNETIC DISTURBANCES
RELATING TO SOLAR CYCLE PHASE

T. Oki
Inst.,

Geophysical

and T. Saito
Tohoku Univ., Sandai

A normalized running frequency analysis is carried out
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INHOMOGENEOUS ROTATION OF THE HELIOMAGNETOSPHERE DEPENDING
ON HELIOLATITUDE AND m-NUMBER
Takao Saito and Tosio OKki
Geophysical Institute, Tohoku Univ.

Our analysis of magnetic fields on the solar source surface reveals that there are two
kinds of inhomogeneous rotations of the fields ; one is a blunt and NS-asymmetric differen
tial rotation, while the other depends on the longitudinal size (m-number) of the fields.

The rotations are well explained by the three dimensional differential rotation of the sun
that was obtained from the solar seismology. Observed alternative periods of geomagneto-
spheric disturbauces are also well interpreted by both the inhomogeneous rotations and the
' two-hemisphere podel.
1. INTRODUCTION HMEHMABOBHAERTHICEMRTIICE., BHILEBILTWIABRONEL*MD L
BYHD. BRe0RHBTHIABRRBOBENRLARIZLILETHS, COBRLEMRIFEB S
BokBER, ABHBE. MELoBOBFCRETAIE—REZBAEZLTIWSZEH2& LDk, —FHit
RUERBEOEELR ML, solar cycle @ phase ICIKFL T, 278 L28HOMTRE T AL WHBAMBEIBH

5, $ERBLAahTWEAZIORMXEML, AR TRDEAABBABOE-—REGLOMFEDLHANXS,

2. DATABLURIE KBHBKRE® core b 23 ARAKAEELOMBI L DL 5% differential rota-
tion 234302 EFIH~NE, Kicas=tan' (h2/g?) OME»S, HBAERBOREHW size (m¥)
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Facul t 8. Mori, S. Yasue, S. Sagisaka, and M. Ichinosex
culty of Science, and faculty of Liberal Artsx, Shinshu University

Cosmic ray anisotropic flows around inner and outer heliosphere
--Observation of sidereal anisotropy at Matsushiro (220 m.w.e. depth)--

The sidereal and solar time variations of cosmic rays are analyzed
by using data from Matsushiro underground observatory. The diurnal
and semi-~diurnal terms obtained are discussed with a reference to the
analyzed results recently reported by Nagoya group (Nagashima et al.,
1989), based on air-shower data at Mt. Norikura for 1970-1988; the
response of the polarity reversal of solar semi-diurnal variations and
energy dependence of the amplitude for 10'%10'% eV.
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SHORT TIME VARIATION OF COSMIC RAYS

K. Nagashima, T. Yamada, S. Shibata and S. Sakakibara
Cosmic-Ray Research Laboratory, Nagoya University

The observation of short time variation of cosmic rays(10_3- 10-1Hz)

was started from May 1988 at Nagoya and Mt. Norikura, in order to see
the mutual relationship between short-period cosmic-ray intensity vari-
ation and interplanetary magnetic field change. Preliminary results
will be reported about the cosmic-ray power spectrum observed at Nagoya,
during 0100-0300hour UT on March 9, 1989.
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STDEREAL SEMI-DIURNAL ANISOTROPY
OBSERVED AT SAKASUITA STATION

H.Ueno, Z.Fujii and T.Yamada
. Cosmic Ray Research Laboratory, MNagoya Univ.

Semi-diurnal variation of sidereal anisotropy is one of the important information about the
study of the magnetic st}ucture of the heliosphere which are related to the propagation of charg
ed galactic cosmic rays. '

The results of 11 years observation from 1978 to 1988 are in the figures.

1. The existence of semi-diurnal variation is completly comfirmed.

2. The amplitude and the phase of each component are constant over 11 years.

This means that they are independent for the sun’s polarity change and also independent
vith the solar activity. However, they are clearly rigidity dependent. The anmplitude is
E** dependence if the rigidity range 300-600CV and the direction of the anisotropy is in
*earier hour from 7 hour to 4 hour at higher rigidity. '
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FRACTAL ANALYSIS OF THE APERIODIC COMPONENT IN THE COSMIC
RAY INTENSITY VARIATION.

Shinichi Yasue, Yoshihiro Yasutani, Satoru Mori

Fac. Sci. Shinshu Univ.

We examined the power spectrum P(f) and the Length L(t) of the aperiodic variation ex-
tracted from the cosmic ray intensity data by means of a newly designed recursive digital
filter. Time data from Deep River neutron monitor for 1974-1977 are found to have a nature
of the fractal curve with a fractal dimension Dvl1.5. It is also found that the data from
Matsushiro (mediam rigidityv680 GV) has an exceptionary large value of D (*~1.9). The pre-
sent result implies that the cosmic ray intensity variation in the galactic space might have

a nature of 1/f noise.

FHBUBEORRNF -y osHEILR
COBVEAMWBAETEBERHOLEBET S
TEREMELVLT. RAUEAUKRET <
MY —%BHUR ('88 EROBFTFHE
2H)., TOHBRI 4 LY —-—RAVWBEZL
WEoT. FTHEREHOEBFMAS 2 B
TEIEHMHEIN FTOHHWEEULT
Forbush @A 2o NY 2 53U 2F
EHL Lo THBEIN I EZTXOH 3. B
ARREORF R KA I

Deep River i FE€ = ¥ — D 1874-77
E(ABEZHRBH)) OF—FR20 T,
(1) TDONG = ANY P B P(f)ec £,
T 5/3 rREKhBIIEDS N9 IT
IYYFBRAOBRNF -y ESHEBE
EWDOISIINL H—TTHY. ETODTJ
3290w D =(5-7)2 WHBXE 5/3
EFXBh B (2) L(T) =k>'f='|?<tk+r>
-B(tx) I WWXxVEHKZEHh S Length L D
T - KEEPANXNTH B & L(r)cr 5%, S=
0.7 &y, zoHEM»S>HOIHNBZT I
AR iE b= S+1= 1.7 &> THRED
S/3 LB —HT 3. (3) :037(«\'7”})»
HEFHZAAZS. BEMZEERS R
E¥hTWY3 Kolmogorov AN 7 } V& —H
T 3,

Rie. pHEFE Yy —B LU E WT
® wmuon telescope @ 1982-1984 @D F —
yERHVWT. FTHB O Rigidity &7 35 %
SLERFTEOHMBIRODVCTHN 2. ZOH

FETHRFRIY. COBFE»SFHAE OB B
DTS HYNLKRRTE 5/3 & 1.5 oMoiE
P B & Y B, D= 1.5 & W S5 @ 3.
— BRIV LI F I AFyTHROE
HUREBWVWTHHRRB3HBDTC. T For-
bush BV N ETOERERLEE X > h 3.

Muon telescope DB AB AKAAPD RO EE
HbFE X oh B, FRLIOBHTIEFEHIH B Z
3. BROoI733 VY LR BLE 1.9
EVSHNARIEEMBZ L TH S5, 1K€
® median rigidity & 680 GV & & <.

ABREZRABERNTO modulation @ ¥ 83
LEB LRV ED S Boh R REA
BREABA COFTFHRBETHOF K 2
PRUYYKBUTVLE R EHZXB O 3, Z0DCZ
Eho. RBARPHMESI I FTHBBES
BT Y NLIXRITH 2.0 O 1/f #HF &
EVWOTRR2VWrEHEIT O 3,

2.0
c 18
]
"'5 L .
c X
@ - AN
£ 16 IS5 __ _'ff—_ _________
5 |[FE--Fmmmmer e
© 1.4}F -
§ 1 2 - DEEP ROME TDKVO[ MISLTO MAT SUSHIRO
[ RIVER NAGOVA
1-0 /l/// |/ ./ -~ . f . | 7 v | f-a 4
10 100 1000

Median Rigidity (GV)



I

— 8 TUTRR LI A A 2 0. L Ao 3% Lk 18] 2R 0

T TR

\f

SR K/ (PABAL) % 3 (AMARE)

SPECTRA of SOLAR DIURNAL ANISOTROPY and INTERPLANETARY PLASMA

Y. MUNAKATA and K. MORI
(CHUBU unv.) (SIINSIIUU unv.)

Spectra of the cosmic ray solar diurnal anisotropy are estimated,
day by day, using data from world wide-network neutron monitors and
oulti-directional meson monitor at Nagoya in 1974.

We found that the solar wind speed and IMF Bx componenet (not By)
are important roles to decide that spectrum.
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DEPENDENCE OF NEUTRAL SHEET STRUCTURE ON SOLAR ACTIVITY CYCLE
Masayoshi Kojima and Takakiyo Kakinuma
The Research Institute of Atmospherics, Nagoya University
Hakamada and Akasofu (1981] have shown that the general trend of yearly variation of speed
during 1965 and 1978 can be reproduced by approximating neutral sheet structure with a combina-
tion of trigonometric functions of a first and a second harmonics. The amplitude of each compo-
nent changes with a period of nearly 6 years, but the phase relation between two components is
almost out of phase by 3 years. Since their analyses were made for observations before the last
solar maximum, we conducted the analysis for the period from 1973 to 1987 to determine whether
their results can be extrapolated beyond the maximum in 1980. Although the periodic variation of

each component is not clear in our analysis results, the amplitude ratio of two components shows
the yearly change expected from their work.
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FLARE-PRODUCED INTERPLANETARY MAGNLTIC CLOUDS

K. Marubashi

Hiraiso Solar Terrestrial Research Center
Communications Research Laboratory

We present some examples of flare ejecta with magnetic field structure whic
can be characterized by magnetic flux rope models. In comparison with interplan
etary magnetic clouds associated with disappearances of quiescent filaments, they
are generally less ordered. Nevertheless, their essential features can be well
described by the flux rope model. It is shown that the observed magnetic field
variations are mostly predicable from the magnetic field structure in the region
surrounding the corresponding flare sites.
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SOLAR WIND SPEED AND Ile I (1083 nm) ABSORPTION LINE INTENSITY

Kazuyuki HHakamada (Chubu University)
Masanori Kojima and Takakiyo Kakinuma (Nagoya University)

- The photospheric magnetic fields and magnetic neutral lines on the source surface of 2.5 solar radii were relatively steady during CR1748~
CR1752 in 1984. Then it is possible to estimate the average distributions of the photospheric magnetic fields and the solar wind speeds
(SWS) on the sourcc surface during this time intervals by the superposed epoch analysis. The distribution of the SWS on the source surface
is constructed by projection procedure along the interplanetary magnetic field from the P-point assuming that the SWS$ is constant during a
transit time from the sun to = 1 AU. The distribution of the SWS is then projected onto the photosphere along magnetic field lines in the
corona computed by the potential model of the coronal magnetic field. Thus locations on the photosphere from which the solar winds emanate
are estimated. The 1le I (1083 nm) absorption line intensity (1IEI) on the same locations are compared with the SWS as shown in Figures 1
and 2. Figure 1 shows the frequency distribution of the HEI for the SWS of 600 km/s-700 km/s. The average value, the standard deviation,
and the number of points are also shown in the figure. The average values of 11EI is proportional to the SWS as shown in Figure 2. Since the

positive values of HEI well corresponds to the coronal holes identified by soft X-ray, that are the low temparature regions in the corna, the

Figure 2 is suggestive that the SWS is inversely proportional to the temparature in the corona.
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¥HD calculation based on eigen value analyses

T. Tanaka

Coz- Res. Lab.

A non-oscillating numerical method based on eigen value analyses is tested employing

one and tvo dimensional solar wind equations. In the one dimensional case. shocks and

contact discontinuities are calculated with high resolutions. using second order

version of the method. For the two dimensional problem. the solar wind flow

interactiong with a dipole magnetic field is calculated by first order version.
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Factors Controlling the Magnitude of Turbulent Fluctuations

Observed in the Magnetosheath

Tomoyuki Iliguchi' and Susumu Kokubun?

1. The Institute of Mathematical Statistics, Tokyo

2. Geophysics Research Laboratory, Tokyo Univ.

The intensity of the turbulent fluctuations observed in the magnetosheath is proportional
to the kinetic energy in the solar wind, and is found to be correlated neither to the z nor to y
components of the IMF. It is clearly shown that the angle between the upstream magnetic field
orientation and the vector normal to the shock surface, 6g,, strongly affects the magnitude of
fluctuations. It is suggested that the dawn-dusk asymmetry, which is clearly demonstrated by
analyzing many magnetic field data obtained through satellite passes, is probably related to this

angle.
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I — 1 a On a relationship
between solar wind parameters and geomagnetic storm

Tohru Sakurai

Faculty of Engineering, Tokai University

It has been well known that magnetospheric disturbances are
strongly related to a change of activity level of solar wind
parameters, dynamic pressure and magnetic field, especially to a
polarity change of interplanetary magnetic field. In the present
study we have examined on a relationship between solar wind
parameters and activity level of geomagnetic storm for forty
geomagnetic storms observed during a period of one year from 1
January to 31 December, 1979. Used data of solar wind and
geomagnetic disturbance are based on the published data book,
containing summary plots of ISEE-3 magnetic field and plasma data
and AE, Dst and Kp Indices for August, 1978 - July, 1982. In
addition, the published magnetic field data obtained at a middle
latitude station, the Kakioka magnetic observatory are also used.
An one-to-one’ correspondent relation between the middle latitude
magnetic field variation and a time development of solar wind
Parameters is revealed. The obtained several important results
are as follows; .
(1). a polarity change of z-component of interplanetary magnetic
field, Bz and its duration is primarily important to a regulation
of geomagnetic disturbances.

(2). An enhéncement of dynamic pressure is also important, but it
Seems to have a secondary importance in comparison with the
Polarity change.

(3). a development of main phase of geomagnetic.storm depends
Sensitively on a negative polarity change, magnitude of Bz
nNegative, and its duration irrespective of shock-types of solar
wind disturbance.

(4). Solar wind disturbance with a positive polarity of Bz-
component do not show any decrease of H component magnetic field

EIltdmid'dle latitude and indicate a positive enhancement of Dst
n ex.

(5)'AA Prolonged magnetic disturbance is brought by a prolonged
Bz-negative variation.

(6). A very quiet magnetic condition of geomagnetic field occurs
during a very low activity level of solar wind parameters, plasma
density, velocity, dynamic pressure, and magnetic field. In this.
case the solar wind magnetic field varies around a zero value,
hot around a large positive value. :

(7). Middle latitude magnetic field variations are closely re-
lated to those of IMF Bz component, although it has been well
known that a sudden commencement and its range is primarily due
to a change of dynamic pressure.
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THE SOLAR WIND-MAGNETOSPHERE INTERACTION AS AN MHD DYNAMO

AND ITS A-C EFFECT (D)

S. Shibuya

Faculty of Science, Yamagata University

A crossing type of A-C dynamo has been studied before.

In the present paper, another

type of A-C dynamo, that is, a vortex type generator will be studied in the magnetospheric

boundary layer.

We make a model of the vortex type generator at the morning side in the

equatorial plane based on the observations and calculate a currentdensity inducedby the

dynamo, which is in the range of the observed values of the field-aligned current density.
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NONLINEAR EVOLUTION OF WAVE INSTABILITIES CAUSED BY THE
INTERACTION BETWEEN COMETARY IONS AND
THE SOLAR WIND PLASMA: 2-D COMPUTER EXPERIMENT

Hirotsugu KOJIMA Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We present results of l-D. and 2-D computer experiments on the nonlinear interaction between cometary
ions and the solar wind plasma. First, we performed a 2-D computer experiment allowing both parallel and
obliquely Propagating waves, We have found that final dominant modes are not the parallel propagating
modes but slightly Obliqueiy'propa.gating modes, and that the shell-like velocity distribuition of cometary
ions is formed even in the presence of obliquely propagating waves. Second, based on the results of 2-D
computer experiments, we performed a 1-D computer experiment with a large system allowing only obliquely
Prop'agating modes with a particular wave normal angle (¢ = 15°). In this experiment, we have found that
compressional waves are generated and these waves are steepened.

BA I, BEEGCoRBREREIC oV TEICET
ERCORBIE, RU 479 5 Fa— Fizk 5—K5T
mﬁ&%atontﬁiiﬁ&oték“m.—ﬁ\ﬁb
EROE-Fiiout s i ome . i mHR
i‘:ﬁﬁﬁtﬁ%t%oe— FHAFET - L 2 piEEEL

ﬁg}ﬂféwﬁﬁm tROEROFRRELrE— FORE
B3 LR ICRRGE G LB, 2. F
TRRoE— ros 45 h—goarmmses om & 2ic
Ik, T8R4+ ¥ DB L COBIRK DO

'C'Dl‘f% . ﬂ.bﬁmo&# =
uTaﬁE#&a. CORBELER 3%

ZETAERN L, REER L HoERORE FRC

ﬂ7:30T?5:REOwﬁ&%&&ﬁ&ok zLT
TDER, 3L SETEROBHE D EBIcE 30Tk
¢<1§3E30ﬁbﬁﬁo&#ﬁﬂwcﬁym&6:
SR Lkﬁbﬁﬁo&o#ﬁv%ﬂ»f # v OB
REEDATH IR = EEREBBLA. Hic, —&k5eit
HESROBRY L2 Rilf 15 BoBO» 2K S
kﬁa&—&i&m’&ﬁ&ok tIh . BEAFY
KXot hiBsamiksis s LT, SHRo S
BRENDZ L FRBE Nk, RROBIIGIIRI- L 55
ﬁ?ﬁ‘Wmtﬂt516:tmxor,ﬁﬁ&0ﬁbﬁ
MOBHIRIET 35 = L R he LhkH) AEIRA I
e—AKfE&#bm»rfoa&m&ﬁLk.mglu,
ﬁ&woﬁz5m%tm§ouﬁnﬁLrﬁﬁwn7uy
FLESDTHS. Omidi ¥ Winske CEBREERELAV
TRIk) H—Axfi"ekl:xo-cmﬁé hiE», it
Ta:t&ﬁLrnaﬂ”,%o%ﬁ&&o%mnﬁﬁm
oﬂﬁ&#orustnsﬁrakoﬁ%tﬁharna.
SEIDRECIL, COEROBOLEY, WRIC X 285
BRIEBHBRES A v,

7//\’”‘\ : - [‘252'8
W./MMM\‘;M:/WM [ 243.2
A\ oot 233
‘ L«WM L 224.0 %
MWN‘W L ]
pSRNG ovanoinett | IR
At P pnn ™ L 204, 8
o 1.1 M%W 5
i ST e ! .
n\i O.ZMMM I 195.2
®-0.7 : . : - 185.6
200.0 500.0 800.0
xQ,/V

Fig. 1: Time series of By component. We find that ti¢
wave begins to be steepened as time elapses.
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[5] Omidi, N., and D. Winske, Geophys. Res. Letl., 1§
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PROPAGATION OF SC ON FEBURUARY 6, 1968
Hiroshi NAGANO
(Asahi Univ.)
Using data obtained by IMP-J., 1SEE-2, GOES-5 and -6, and ground-based magneto-

meters, we studied characteristics of propagation in the magnetosphere for a geomag-
netic sudden commencement (SC) on February 6, 1986. The SC was observed at Kakioka
in the night side faster than by GOES-5 near 8h LT at the synchronous orbit. This
fact is explained by taking into account the angle at which the interplanetary shock

front collided with the magnetosphere. 1986, 2.6, IKP-y  SOLAR WIND PLASKA
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Dynamical structure of the dayside magnetopause during
the Si event on February 9, 1986

N.Kuwashima and S.Tsunomura
Kakioka Magnetic Observatory, Kakioka lbaraki 315-01,Japan

A very large Si event was observed on February 9,1986. The amplitude
of that Si event was more than 90nT at the low-latitude ground-based
station, Kakioka in Japan. The Si event started at 1748.2UT on the ground
(Kakioka) as shown in Fig.l, while it started at 1747.5UT at the geosynchro-
nous altitude in the dayside magnetosphere (GOES 6). The difference of the
start time of 0.7minﬁte between the ground and the dayside magnetosphere
is consistent wilh the result by Kuwashima and Fukunishi (1985).

As shown in Fig.1, the Si evenl was accompanied with the oscillative
variation with period of about 150 second. It should be noted that the
oscillative variations observed on the ground (Fig.l) seem to correspond
to the successive magnetopause crossing observed at the geosynchronous
altitude ( Fig.2). It is concluded that the magnetopause crossing occurred
successively with very short time interval of about 150 second at the
EEOS}'nchronoﬁs altitude in association with the Si event on February 9,

1986.
Kuwashina and Fukunishi(1985); Planet.Space Sci. 33, 711-722.
Fig.1 o Fig.2
Hagnetic variation observed Magnetic variation observed
at the low-latitude ,Kakioka at Lhe geosynchronous altitude
on February 9, 1986. (GOES 6) on February 9, 1986.
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Prompt report of Geomagnetic storm on March 13, 1989

Tetsuo Tokumoto Tetsuya Uwai
KAKIOKA MAGNETIC OBSERVATORY

A large geomagnetic storm occured at 0127 U.T. on March 13, 1989. The range of the
storm reached up to 640 nT for H component, that is the biggest one since the IGY.

In this paper, Variations of the whole geomagnetic field for this event will be
precisely examined using one second value at KAKIOKA and one minute ones at other
observalories, MEMAMBETSU, KANOYA and CHICHIJIMA.
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Fig.l Variation of Geomagnetic field from March 13th 1989 to 14th on minute data
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CORRELATION IN POWER OF GEOMAGNETIC REGULAR VARIATION AND DISTURBANCE

Shinji KADOKURA
Kakioka Magnetic Observatory

A Method to derive the Geomagnetic index K was applied to separate the
into solar regular variation (SR) and disturbances.

geomagnetic variatis
The powers of SR (QP) and disturbance (DP) f:

each day were calculated, and the time series of QP and DP was analysed by means of correlation.

The preliminary results will be shown:

(a) DP is in week reccurrence
correlation of QP is consistent with the variations of Sq amplitude,

of 27 days;
i.e.

(b) auk
predominant annw

variation, semiannual one, and 27 days recurrence; (c) QP is correlative with DP in the day befor®
(d) DP seems to be correlative with QP 1 solar rotation before.
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SEARCH FOR THE BOUNDARY BETWEEN THE POLAR AND THE EQUATORIAL ULF's

M. S i NOHARA
Kyushu Univ.

T.KITAMURA
Kyushu Univ.

The equatorial and the polar ULF's
are quite different in a meanig of their
m values (longitudinal wave number).
That is, the m values of ULF's at polar
region can take a number larger than
unity, while those at the equatorial
region are limited to take values
smaller than unity. This means that the

"polar ULF's can_propagate in the longi-
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tudinal direction, while those in the
equatorial region show the oscillation
character.

Then a question that where is the
boundary between them may arise. This
is the purpose of the present talk to
answer the gquestion.
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POSITION OF THE FOCUS OF THE S, CURRENT SYSTEM

KEN-ICHI MAEDA

The latitudinal position of the focus of the S, current system and its northward or southward shift have
been found by spherical harmoni¢ analysis of data obtained in the Second Polar Year and in the IGY. A
theory is worked out to relate the focus position and its shift to the electron density of the E region and
other parameters. Calculated results based on the theory are compared with the observed ones, and rough

consistency on the whole is found.
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2 a THE CAVITY MODE NATURE OF LOW LATITUDE Pi 2 PULSATIONS

P.R. Sutcliffel and K. YumotoZ2

TMagnetic Observatory, CSIR, Hermanus 7200, South Africa
20nagawa Magnetic Observatory, Tohoku University, Sendai 980, Japan

In this paper we present convincing new evidence demonstrating that Pi 2
magnetic pulsations occur simultaneously in both the nightside and dayside
hemispheres at low latitudes. The figuré shows one example of amplitude-time
records of Pi 2 events observed concurrently at Hermanus (HER: L = 1.88, MLT = UT +
0.3 hr) and Onagawa (ONW: L = 1.3, MLT =UT + 9.0 hr). It is found that even though
Pc 3 magnetic pulsations, originating from upstream waves in the earth's foreshock,
were activated during the local daytime at HER (see top panel), and buried the
substorm-associated Pi 2 components in the sinusoidal magnetic variations, the
amplitude~time records (lower panel) at HER after having been passed through an
adaptive filter of the CDANC method, show clearly corresponding daytime Pi 2 waves.
We also confirm that at mid latitudes dayside Pi 2's are not detected. Differences
in‘Pc 3 frequency at two South-Africa stations separated 35° in longitude were
recently ascribed to differences in plasma density affecting the field 1line
resonance frequency; however, Pi 2's at these two stations have similar spectra.

These findings point to a global cavity mode as the source of low-latitude Pi 2
magnetic pulsations. ’86 215p11+H
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2. From April 1st, 1989, at Research Institute of Atmospherics, Nagoya University.
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+ GENERATION MECHANISM OF SUBSTORM-ASSOCIATED GLOBAL Pi 2 WAVES
Kiyohumi Yumoto™
Onagawa Magnetic Observatory & Geophysical Institute, Tohoku University, Sendai 980

During the magnetospheric substorm onset transient hydromagnetic oscillations,
that is called Pi 2 magnetic pulsations, are excited globally in the magnetosphere.
One possible source of nighttime Pi 2 pulsations is sudden changes in the
magnetospheric convection or configuration during the substorm expansive phase,
which would be caused by a plasma flow from the reconnection region or by a
formation of the substorm current wedge, respectively. High-latitude Pi 2 pulsa-
tions on the nightside are generally believed to be a transiently-excited oscilla-
tion of the auroral field lines. However, excitation and propagation mechanisms of
global Pi 2's observed at various longitude and latitudes are open questions.

Recently, in order to investigate the generation mechanism of global Pi 2
pulsations, Yumoto et al.[1989a, b] have carried out multiple ground-based and
satellite observations with high-time resolution data (At = 1 sec). They found wave
characteristics of global Pi 2 pulsations detected at the world-widely separated
stations, i.e., (1) the high occurrence probability of daytime Pi 2's at low and

. middle latitudes, (2) the identical period in the inner region (L X 7) bounded by

the plasma sheet, and (3) the nearly schematic in- and anti-phase relations of H and
D components, which cannot be interpreted by only considering the alfvén field-line
resonance wave in the nightside auroral zone, but suggest a global field-line
oscillation coupled with the magnetospheric cavity resonance wave.

The figure illustrates a possible scenario for the generation mechanism of the
substorm-associated global Pi 2 magnetic pulsations. During the substorm expansion
onset hydromagnetic impulsive disturbances are launched at the time of the field
dipolarization in the reconnection or current disruption region (solid area) in the
near-earth plasma sheet, A portion of the disturbances can propagate along the
field line in the Alfvén mode to the high-latitude ionosphere, and contribute to a
localized high-latitude Pi 2 pulsation on the nightside. On the other hand, the
compressional impulsive signals with a broad-band freguency can propagate across the
ambient magnetic field into the dayside magnetosphere, and excite a cavity resonance
mode in the whole inner region bounded by the plasma sheet (indicated by a thick
line). The magnetospheric cavity resonance wave further couples into a global
field-line oscillation with a discrete frequency, which can be observed as a global
Pi 2 pulsation at world-widely separated ground stations.

Future computer simulation studies on MHD waves in the realistic, inhomogeneous
magnetosphere model and globally coordinated multiple ground-based and satellite
observations will establish the global field-line oscillation coupled with the
magnetospheric cavity resonance wave in the inner magnetosphere.

PLASMASHEET

R N S

2NN

A |
MAGNETOSPHERIC CAVITY RESONANCE SuBsTORM ONSET

*) From April 1st, 1989, at Research Institute of Atmospherics, Nagoya University.
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INSTALLATION OF UNMANNED UPPER ATHMOSPHER PHYSICS
OBSERVATION SYSTEM IN ANTARCTICA

Ousuke SAKA Nastuo SATO
Dpt.Physics,Kyushu Univ. National Inst. Polar Res.

An unmanned observation system was developped for the geomagnetic observation in Antarctica
The system consists of a thermo-electric generator, a casset data logger, a precision timer,
flux-gate magnetometer and a riometer. The generator generates electricity of 90 w for a fuel
consumption rate of 10 1/day.* The accuracy of the time is kept within 0.01 s by referring Omegs
signals. A continuous recording of 9 months is possible without changing tapes for samplirg
interval of 3 s. Two systems were installed near Syowa Station, Antarctica in 1988, the one o
the inland ice field 80 km south of Syowa, and the other on the coast at 50 km west of Syowa. Th
unmanned observation continued for Sep. - Nov., 1988. The observed data was used for a phast
analysis of Pc-5 magnetic pulsations.,
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MORPHOLOGY OF MIDLATITUDE F-REGION FIELD-ALIGNED
IRREGULARITIES OBSERVED BY THE 50-MHz MU RADAR

Shoichiro Fukao !, Tatsuya Shirakawa! , Toru Sato? ,
Toshitaka Tsuda! , Mamoru Yamamoto! and Susumu Kato?!

1 Radio Atmospheric Science Center, Kyoto University, Uji, Kyoto 611, JAPAN
2 Department of Electrical Engineering, Kyoto University, Yoshida, Kyoto 606, JAPAN

The MU radar can probe the ionosphere in a direction perpendicular to the geomagnetic
field in the midlatitude F-region and can see field aligned irregularities(FAIs) in the 38-
43°N latitude and 130-142°E longitude ranges. The present results show the large-scale
morphology of small scale(322.6 cm) irregulalities as well as typical spectral characteristics.
The midlatitude FAI drift and intensity contours have configulations in time and space that

differ from any seen at low latitudes.
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Electron Density Observations in the Ionospheric F Region with the MU Radar

T.TAKAMI!, S.FUKAO!, S.KATO!,

T.TSUDA!,

IRadio Atomspheric Science Center, Kyoto Univ.

T.SATO%, and M.YAMAMOTO!
2Dept. of Electr. Eng. II, Kyoto Univ.

The MU radar as an IS rédar has a special feature in the fast beam stearing. We tried to observe the dif-

ference of signal intensities between four beam directions. This observation enables us to find the horizontal

propagation of the ionospheric disturbances.
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OBSERVATION OF THE MESOSPHERE WITH THE MU RADAR
AND THE D-REGION WINTER ANOMALY

Y. MURAOKA

K. KAWAHIRA

(HYOGO COLLEGE OF MEDICINE) (TOYAMA NATIONAL COLLEGE OF TECHNOLOGY)

In recent several winters we have observed the mesosphere with the MU radar
at Shigaraki (34.9°N, 136.1°E) to investigate the mesospheric dynamical behav-
ior during the so-called D-region winter anomaly. Our primary purpose was to
clarify whether the meridional flow brought about by amplified planetary-scale

waves causes the absorption enhancement.

Unfortunately no prominent events of

the anomly have been observed in these winter periods. So, we could not obtain

a clear correlation between the mesospheric winds and HF absorption.
there were lots of minor anomaly events.

However,

We note that an intense backscattered

VHF echo from the mesosphere was seen during one of those minor events.
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I — 3 O Doppler Spreading of HF Radio Waves Caused by Sporadic-E Disturbances

Masasuke Takefu

Computer Center, Kyushu University, Fukuoka, Japan

Time variations of the Doppler shift of the HF
radio waves reflected from the ionosphere usually
show continuous curved traces, but sometimes
show characteristic spreading traces, as shown in
Fig.1. The present study examines what makes the
Doppler traces spreading using the numerical
simulation for the sinusoidal travelling electron
density disturbances in sporadic-E layer, as
shown in Fig.2. .

The main results obtained are as follows:

(1) A number of ray. paths are received
simultaneously at the receiving station
when the HF Doppler spreading occurs.

(2) Spreading Doppler traces are possible even
for the completely "sinusoidal” disturbances
when their wavelengths are small enough
compared with the transmission distance
between the transmitter and receiver.

(3)-The number of ray paths to be received
simultaneously depends mainly on the
wavelength of the disturbance and the location
and width of the sporadic-E layer.

{4) The amplitude of Doppler spreading depends
largely on the period of the disturbance
(in other words, the phase velocity) and
less on the amplitude of the disturbance
itself.

The ionospheric electron density model used in
the present study is

reeeiver
9,0.0)

Fiﬂ. 2

N(x,z,t) = No(z) + dN(x,z,t),

. (z-h)2e=
Nol(z)= exp{-2(z-h})/(z.-h)} for z>h
(zm—h)=
Ne =0 for z<h,
dN(x,z,t) = dN'm expl-{(z-2z.)/b}Z] -
{1+¢& -cos(Ku-x+Kg*z-Wt) }.

Here h is the bottom of the ionosphere, and z., ig
the height of the maximum ionization, N, of the
background layer. z, is the height of the centep
of Gaussian sporadic-E layer, and b is the
approximate half width of the layer. dN, is the
maximum ionization of the sporadic-E layer in the
absence of the disturbance. & is the fractional
rate of the disturbance, and K. and K, are the
horizontal and vertical wave numbers of the
disturbance..W is the angular frequency of the
disturbance.

The Doppler shift can be estimated first by
finding the ray path using ray-tracing method
and then differentiating its phase path length.
The numerical Doppler trace is obtained by
plotting the calculated Doppler shifts on the
vertiical axis versus the time on the horizontal axis.
An example of the numerical results are shown in
Fig.3, where f=8MHz, N..=10MHz, & =0.4, 2o=90km,
b=2kn, dNn=6MHz, and the horizontal transmissigy
distance is 100km.
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HE ION-MOLECULAR REACTIONS AND
THE D-REGION ELECTRON DENSITY

TAKUYA SUGLYAMA and YOSHIKAZU MURAOKA
Kyoto University llyogo College of Medicine

We study the electron density profile in the D-region ( z=60-100km )
referring to the recent observations. The electron profile.is controlled
by tLhe complicated photo-chemistlry in Lhe D-region, at the .upper part by
the positive ion chemistry which produce the proton hydrates and at the
.lower part by the negative ion chemislry. Thus our study mainly concerns
the jon molecular reactions in the upper atmosphere.

The recent observational characteristics we take notice of are as
follows. .

. In the polar region, the VHF echo strength well correlates to the

occurrence of the noctilucent clouds whic\h are considered to be
formed from the proton hydrates (Kelley et al. JGR 14 '87, Jensen et al.
GRL 15, 315, '88). ’

2. The VIF echoes of the MU radar often show steady doubly layered
structuves (Fig. 1).

3. The observations of the HF absorption show the existence of the deep
valley of the electron proliles around the height of 75km, as well ag the
ledge of the electrons above 86km (Inoue et al. 84th SGEPSS fall meeting
p-21).

With the model of the fast formation of the proton hydrates, shown in Fig
2a, we estimate Lhe temperature dependence of the height of the ledge of
electrons in Fig 2b. Below the leddge, positive ions may be mainly in the
form of the proton hydrates. We can speculate that the VHF echo layers
are neatly connected with the bite-oul of the electrons found in the WHF
absorption. This 'structual' slrong gradients of the electrons are caused by
Lhe deep valley ol the O aloms which is the result of the coupled effect of the
dilffusive flow of (O] from above and the reactions with H,0. We discuss the
possibility of the occurrence of the echo returns from the lower D-regions
owing to the presence of the heavy proton hydrates, which affects the
mobility of electrons and reduces the scale of the inertial range of
turbulence of electrons, ns suggested to be the case of the polar echo returns.
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A MEASUREMENT EQUIPHENT FOR THE IONOSPHERIC TOTAL ELECTRON CONTENT BY USING
DUAL FREQUEHCY TRANSHITTED FROM GPS SATELLITE AND IT'S RESULTS

Hichito IMAB, Chihiro MIKI, Biji KAWAI, Fujinobu TAKAHASHI, C Thomass=
Communications Research Laboratory, * Bureau Intenational des Poids et Mesure

A peasurement equipment for the ionospheric total electron content (TEC) along the signal path to the GPS
satellite has been developed. It uses a cross-correlation property of the P-code signals carried by 1.28
Hz and 1.5GHz transmitted from the GPS satellite, without demodulating the P-code signals. The prototype
receiver gives an uncertajnty on the measurement of TEC of about 2 x 10'® /m?.
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SAW-TOOTHED TYPE HF DOPPLER TRACE AND MOVEMENT OF Es PATCH

Shin-ichi WATARI, Akira SUZUKI, Syouji KAINUMA, and Kastuhide MARUHASHI

Communications Research Laboratory

The 3-points (Koganei, Hiraiso, Inubou) observation of HF doppler and the
intensity record of JJY 8 MHz were done to find the reflection mechanism and
movement of Es patch. It is found that saw-toothed type HF doppler traces with
3-5 minutes period oscillations in summer are caused by Es patch. Moving
velocity and direction of Es patch were calculated by Cornelius's method and 3-
points HF doppler data. ’
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ESTIMATION OF TOTAL ELECTRON CONTENT
USING VERY LONG BASELINE INTERFEROMETER

Tetsuro KONDO, Shin ichi HAMA
(Kashima Space Research Center., Communications Research Laboratory)

Both X and S band delays between two stations
observations for geodetic purpose
In the line of sight.

interferometer (VLBI)
delays caused by charged particles

measured in the very long baseline
in order to calibrate excess
These data only include the

are

information about the difference between total eclectron contents (TEC) in local
ionospheres above two sites. However, the entire ionospheric TEC of each site can be
estimated by using the least squares method with a TEC variation model. In the

estimation, the varlation of TEC was modeled as a continuous and periodical functlon of

time. Estimated results were

good coincident with

rotation measurements using the ‘geostationary satellite.
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S-310-18 Rocket Experiment :
ANOMALOUS DEPRESSION OF THE ROCKET POTENTIAL IN THE [ONOSPHERIC E REGION

H. Morl,
(CRL)

E. Sagava

A fixed voltage probe (PEIN) on board the rocket S-310-18 measured an abrupt decrease of

the DC current In the height range of S4-130 km.

Changes of the rocket potentlai are

estimated by using a simple approximation to probe characteristics. Results Indicates the
change was more than a few volts. The increased electron temperature observed by TEL can not
explain this results. Enhanced flux of suprathermal electron could glve rise to a considerable

change in the rocket potentlal.
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COORDINATED ROCKET EXPERIMENTS K-9M-81/S-310-18 TO STUDY THE
- ENERGETICS OF IONOSPHERIC E REGION

I —3 6

K.-I. Oyama', H. Hara’, T. Abe?, S. Watanabe', H. Amemiya® and T. Okuzawa?
'ISAS, Denki-Tsushin University, ’Institute of Physical and Chemical Research

Rocket experiments' (K-9M-81 and S-310-18) were carried out at 11 LST on the 25th
and 26th January 1988. Solar radio flux are 94.9 and 93.5 respectively for each
flight. Ko index is 1. In spite of the almost same geophysical parameters,
electron temperature profiles at the heights of =110km are very different; T..is
nearly equal to T, on the 25th. January while T, is 3 times higher than T. on the
26th January. Our conclusion so far is that hot electron lay which has been
infered to appear always around 11 LST in winter can only appear when Sq current
focus is very close to the observation point.
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DEDUCTION OF ACCURATE ELECTRON NUMBER DENSITY BY COMPENSATING
THE SATELLITE WAKE DISTURBANCE FOR THE IMPEDANCE
MEASUREMENT ON BOARD THE HINOTORI SATELLITE

Tadatoshi TAKAHASHI, and Hiroshi OYA (TOHOKU UNIV.)

Electron density observed by satellite and rocket are often disturbed by wake of the moving
space vehicles. A method of elimination of the effect of satellite wake disturbances on the
measurements of electron number density is described for the cases of the HINOTORI satellite.

The method contains i) procedures for determination of the characteristics of the spin
motion using long term data, and ii) determination of the empirical function of the wake
structure using locdl distribution of the electron density from the time sequences of the
observed data set. The finally deduced data disclose precise structure of the plasma bubbles

and other irregularities.
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DUCTED PROPAGATION OF VLF WHISTLER-MODE WAVES DEDUCED FROM
CONJUGATE MEASUREMENTS AT. A MIDDLE LATITUDE

K. Takeo, M. Nishino and Y. Tangka . .
Research Institute of Atmospherics, Nagoya University

Whistler-mode signals transmitted from VLF station(Komosomolskmur, £=14.881, 11.905
kHz) USSR were received at Ceduna(geomagnetic latitude, 40.2°S), South Australia,
being a magnetic conjugate point to the transmitter. Measurements of direction
finding, polarization and propagation time of the whistler-mode signals have demon-
strated the ducted propagation in the field-aligned enhancements of electron densit
This result is confirmed by a ray tracing of VLF whistler-mode signals in the
magnetosphere. .
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i‘j-. -
13k, 14.881 kHz RUF 11.805 kiiz R4 v 2T € — F HOEBRMBIZOMRH. B 2 XFIRAH0sR
L L2

1988 Aug 7 17:00 - 19:30
1984 Aug 29 N

Celay u._. Casec )

Soo

400

300}

<E 1)

Reference

Y.Tanaka and M.Nishino, Planet. Space Sci. 35, 1053, 1987
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PROPAGATION CHARACTERISTICS OF VERY LOW LATITUDE WHISTLERS BASED ON
THE DIRECTION FINDING MEASUREMENTS IN SOUTH CHINA

M. Hayakawa (Research Institute of Atmospherics,Nagova University), K.Ohta (Department
of Electronics,Chubu Univ) and S.Shimakura (Department of Electrical Eng.,Chiba Univ)

The propagation mechanism of low- and equatorial-latitude whistlers has been discussed based
on the direction finding measurements at three stations in South China.
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Fig.l Localization of the ionospheric
exit region of whistlers as de-
termined by the goniometric tri-
angulation from GL and WC.
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RAY TRACING STUDIES FOR THE DUCTED PROPAGATION WHISTLERS AT LOW LATITUDE

Yoshikatsu NAKAMURA and Tadanori ONDOH
Comgunications Research Laborgtory, Koganei, Tokyo, 184

Ray tracing for the ducted whistlers at low latitude is carried out to clarify the propagation
characteristics of low~latitude whistlers. The IGRF field line passing through Okinawa is
approximated by a field line at L=1.120( invariant latitude 19°) of a dipolar model whose foot
points are at Okinawa and its conjugate point. The electron density model contains a L
dependent Gaussian duct. It is shown that the position of the incident wave on the duct end
surface over the conjugate point controls the wave normal direction at the duct exit over the
.observation site. It is thought that, when the wave normal is directed nearly vertically
dovnward within the acceptance cone, the whistler wave is received on the ground.
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LOCATION OF IONOSPHERIC EXIT AREAS OF TRIGGERED EMISSIONS
BY MULTI-STATION OBSERVATION

Makoto IKEDA!, Koichiro TSURUDA2, Shinobu MACHIDA?
I :Musashi University
2:The Institute of Space and Astronautical Science

Ve analyzed the triggered emissions which were received at
the multi-station near Roberval, Canada on July 23, 1979. This analysis
methed has been reported in the previous conference of SGEPSS already.
From the analysis of Siple signals and whistlers received in this period,
it was found that three wave exit areas or three ducts at least existed
-over the station network. It is thought that one of the reasons for the
variely of the triggered emissions observed on the ground is that we
simultaneously received the triggered emissins traveling along the many
different ducts.
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THEORETICAL ANALYSIS ON FREQUENCY VARIATIONS
OF VLF TRIGGERED EMISSIONS

Yoshiharu OMURA

Hiroshi MATSUMOTO

Radio Atmospheric Science Center, Kyoto University

We present a theoretical analysis on frequency variations of whistler mode waves propagating parallel

- to the geomagnetic field. In describing the nonlinear motion of the resonant electrons interacting with the
whistler mode waves, we introduced a collective inhomogeneity factor S consisting of two terms. One term
represents an inhomogeneity of the geomagnetic field, and the other represents an effect of frequency variation
seen by the resonant particles. When these two terms are balanced to make |S| < 1, there arises a stable
trapping of the resonant particles. From this condition, we can conclude that the rising tones are more likely

to be generated than the falling tones.
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‘GROWTH OF QUASI-ELECTROSTATIC WHISTLER MODE WAVES IN A HOT PLASMA
Kozo HASHIMOTO and Toshiko SAMESHIMA
Tokyo Denki University, Tokyo

Some of narrow-band VLF emissions observed near the geuator just above half the local
cyclotron frequency are believed to be quasi-electroatatic whistler mode waves. Net gerowth of
these waves ale calculated by accumating growth rates obtained from hot plasma ray tracing.
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HOT PLASMA RAY TRACING OF ELECTROMAGNETIC ION-MODE
WAVES IN A MULTICOMPONENT MAGNETOSPHERIC PLASMA

Yoshiya KASAHARA Akira SAWADA Iwane KIMURA ‘
Dept. of Electr. Eng. 1I, Kyoto Univ. i

' We lllave developed three-dimensional hot plasma ray tracing program in which a thermal effect of ions
is taken into account, applicable to the ray tracing of ion-mode waves. By this program, we have calculated
ray paths of electomagnetic ion-mode waves. We have considered thermal electrons, thermal H* and thermal

Het

» and calculated ray paths of three types of ULF waves. Morecover using this program, we can estimate

t H : .
he wave amplification along the paths with temperature anisotropy of the hot plasma.
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COMPUTER SIMULATION OF NONLINEAR TWO STREAMN INSTABILITY

l.Ueda, M.Nakahara and S.Miyatake
University of Electro Communications

A tvo dimentional electrostatic computer simulation code has been developed hased on
Bardsall’s one dimentional one. we present some nonlinear characteristics of Lwo
stream instahility obtained by the simulation, in order Lo understand the wave excil-

atlon by an electron beam emitted from EX0S-B satellite.
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A Comparison of Computer Simulation with Full Wave Method in Nonuniform Plasmas

Satoshi Yagitani! Isamu Nagano' Yoshiharu Dmura? Hiroshi Matsumoto?
'Dept. of Electrical Eng.. Kanazawa Univ. 2RASC., Kyoto Univ.

The full wave method has been applied widely to the analysis of the propagation of
electromagnetic waves in nonuniform plasmas. However, this method cannot be applied to
both electrostatic waves and nonlinear problem. A computer simulation is carried out in
nonuniform plasmas where particles have a density gradient. The effects of the electro-
static vaves as well as nonlinearity will be discussed in terms of partial reflection and

mode coupling due to the nonuniform plasmas compared with the values obtained by the full
vave method. .
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Numerical Field Analysis of Electrostatic and Electromagnetic Waves
in an Anisotropic Multilayered Warm Plasma

Eiichi ISOZAKI and Iwane KIMURA
Dept. of Electr. Eng. II, Kyoto Univ.

We have developed a computer program that calculates the intensities of three mode waves which are an
ordinary wave and an extraordinary wave penetrating the radio window, and a plasma wave reflected from
it. This programn uses the matrix method for the full wave analysis of wave fields in a horizontally stratified
anisotropic medium, in which the electron temperature is allowed for. We have developed an algorithm by
which we can distinguish each mode at any level in the medium, and made a special effort to avoid numerical
swamping and computer overflow. In this program, we assume the plasma wave travelling inwards to be the
source wave, which becomes a Z mode wave, when it travels further inwards.

In planetary magnetospheres,phenomena known
as non-thermal cotinuum radiation are observed.
It has been widely accepted for one explanation
of this radiation that it originates as a plasma
wave genarated near the boundaries of the mag-
netospheric cavity through a plasma instability in
regions where the electron velocity distribution de-
parts substantially from maxwellian. The plasma
waves known as ESUH waves propagate in the
boundary of the cavity, that is on the plasmapause
or the magnetopause. Here the ESUH component
goes over continuously to a Z-mode wave. This is
reflected back towards the cavity and then wholly
or partly undergoes linear mode conversion into
ordinary(O-mode) and extraordinary(X-mode) elec-
tromagnetic waves. The conversion starts at a radio
window in the region within the concentration gra-
dient where the plasma frequency is near the wave
frequency. The emerging radiation contributes to
the non-thermal continuum.

The intensities of these three waves, O-mode,
X-mode, and plasma wave, have already been cal-
culated by a full-wave integration of wave equations
that allow for the fact that the plasma is warm([1].
We have tried to calculate the intensities by matrix
method[2].

In this method, inhomogeneous medium is
regarded as a horizontally stratified anisotropic
medium. And this medium is divided into a number
of thin horizontal and homogeneous slabs. The solu-
tions of differential equations with constant plasma
parameters in each slab are connected with those
in the adjacent section using the boundary condi-
tions. The matrix method has an advantage that

wave fields of each mode are separately determined.
However, this method has been developed for a cold
plasma, and only two modes have been dealt with.
We have tried to extend this method to apply to a
warm plasma. For a warm plasma, the wave equa-
tions are equivalently of the sixth order and we must
deal with three modes.

In this matrix method, we need to distinguish
identify each solution of Booker sextic equation as
one of the three modes. This operation is, in gen-
eral, difficult in the range near X (= w?,/wz) = 1.
We have finally succeeded for this operation.

Depending upon the number of ’evanescent’
waves among three waves, we must change the
ways of orthogonalization used to avoid numerical
swamping. We have developed a technique to check
this number and avoid numerical swamping.

This program we have developed may have var-
ious applications, particularly for a warm plasma
case.
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The effect of inhomogeneous media
on generating the Auroral Kilometric Radiation

Kaori Kobayashi and Hiroshi Oya
Geophysical Institute,Tohoku Unversity

Based on cyclotron radiation where the AKR is considered to be generated
directry in the form of EM waves, the effects of inhomogeneity in media on
growth rates of AKR have been investigated, and the following evidences have
been made clear; 1)By solving exact formular in the complex integration domain,
it is disclosed that the.former expression by Wu & Lee in linear growth rates
should be devided the angular electron cyclotron frequency. 2)Both cases as

“1 > 0 region and w; < 0 for the growth rate appear along with propagation
path through the inhomogeneous media. Therefore, integrated growth rates can not
necessar1!_y show @ i > 0 case. These results show that the actual mechanism is
more possibly depending on the inverse-Landau type instability.
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VILF HISS WITH IMPULSIVE SPECTRAL STRUCTURES OBSERVED BY DE-1 IN THE
NIGHTSIDE MAGNETOSPHERE

T. Ondoh, Y. Nakamura and S. Watanabe
Communications Research Laboratory, Tpkyo, 184

A great geomagnetic storm with maximum activity of Kp = 9 started around 1840 UT on
Sept. 11, 1986 and it lasted for about one day. In the recovery phase of this storm,
the DE-1 passed in the vicinity of the geomagnetic equatorial plane in the nightside
magnetosphere( L = 3.35 - 4.18). VLF hiss with impulsive spectral structures, ELF
hiss with spin modulation and new wave phenomena were observed on the DE-1 pass of

Sept. 12, 1986 (1306 - 1403 UT, Kp = 4). According to the Rycroft's relation between
the plasmapause position and Kp, the DE-1 passed through the region outside the plasma-
pause in the above period.
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ANALYSES OF PLASHA WAVES PROPERTIES USING SPIN EFFECT OF DE-1 IN THE
VICINITY OF THE PLASHAPAUSE -PART 2

S.¥Watanabe,T.0Ondoh,Y.Nakanura,H.Sato and F.Sawada
Communications Research Laboratory,Tokyo,184

Plasma wave properties observed in the vicinity of the plasma pause were
analyzed using spin effect of DE-1 VLF and particle data. Because plasma density
outside of the Plasmapause is very low,spectral pattern of plasma waves on the
spectrogranm is very complex due to satellite spin. We analyze here the

mechanism of plasma waves ( Z-node,¥histler mode ) in the low latitude and high
altitude ( -20000kn ) magnetosphere.
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Abstract

Ve report our study on the Farley-Buneman instability in a collisional plasma by a
particle simulation which includes elastic and inelastic collisions of electrons and
elastic collision of ions with neutrals. A uniform convective electric field is applied
so that the relative velocity between the electrons and ions exceeds the ion sound
velocity and destabilizes the instability. Ve find a nonlinear frequency shift and
isotropitization of the wave spectrum in the vwave number space. W%e are especially
interested in explaining the anormarous heating of the electrons in the polar ionosphere
observed by Schlegel and St.-Haurice (1981). %e find that the dominant machanism for the
electron heating is due to an enhanced effective electron collision frequency and hence
enhanced resistive heating and not due to the heating of the electrons by the waves

barallel to the magnetic field.
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COMPUTER EXPERIMENTS ON THE INTERACTIONS BETWEEN GEOTAIL
AND AMBIENT PLASMA IN THE GEOMAGNETIC TAIL

Masaki OKADA Yoshiharu OMURA Hiroshi MATSUMOTO
Radio Atomospheric Science Center, Kyoto University

We have performed computer experiments to survey the electromagnetic environments of the GEOTAIL
satellite, that will be lauched in 1992. It has recently been found that the solar cells of GEOTAIL are
shadowed by the two masts. The solar cells are switched on and off by the shadow. It is speculated that the
switched current could radiate strong electromagnetic waves. To confirm this possibility, we realized current
switching and photo-electron emission on the lighted side of the satellite in the computer experiments. We
have found the generations of waves at the harmonics of the current switching frequency near the satellite
region. These strong electromagnetic waves have effects about a half of the Debye length.
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STUDY OF NONLINEAR THREE-WAVE-COUPLING IN SPACE PLASMA

Hisashi HIRATA Yoshitaka HASHINO Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We derived two different sets of mode coupling equations for a cold plasma and a hot plasma. In a cold
plasma,we used fluid approximation,while in a hot plasma,we used Vlasov equation assuming the Maxel-
lian distribution as the Oth-order velocity distribution function. We compared theoretical growth rate of

. the daughter wave given by the mode coupling equations with initial growth rate found in the computer
experiment. We found good agreement for a cold plasma. We found a slight discrepancy for a hot plasma.
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Fig. 1: Initial growth rates of the idler waves plotted
versus the frequency of pump wave in the cold plasma
theory and in the simulation experiment.

Fig. 2: Growth rate in the O-O-SX three-wave coupling
in the cold plasma theory and in the hot plasma theory.
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COMPUTER EXPERIMENTS OF
SETS(SHUTTLE ELECTRODYNAMIC TETHER SYSTEM)

Hideyuli USUI

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atomospheric Science Center, Kyoto University.

We performed computer experiments of SETS (Shuttle Electrodynamic Tether system) by using a 2
_dimensional full electromagnetic particle code. Our model includes two conductive bodies representing the
satellite and shuttle and an electron gun on the shuttle. In the computer experiment, we found strong
excitation of VLF waves near the lower hybrid resonance frequency at a localized area around a dense plasma
cloud caused by emitted electrons. We present the mechanism of the local excitation of LHR waves in terms

of the lower hybsid drift instability.
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Fig. 1: Schematic diagram of the beam emission model
in the case 1. (1) Electron collection by the high potential
body. (2) Beam emission. (3) Beam cloud formation. (4)
Current rotation and local excitation of LHR waves.
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POTENTIAL CHANGE OF ELECTRON EMITTING SATELLITE
M.Arai,S.Miyatake

University of Electro Communications

The electric potential change of an electron emitting spacecraft is presented.
along an eccentric orbit. An electro static energy analyzer is used to find
that the potential rises upto the same as an electron beam acceleration voltage
outside the plasma pause. The secondary emittion due to return current is cons-
idered to be responsible for a low energy electron flux ohserved by the electro

.static energy analyzer.
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Horizontal Structure of Turbulent Scattering Layers in the Mesosphere
Observed by the MU Radar

Mamoru Yamamoto!, Toshitaka Tsuda!, Toru Sato?, Shoichiro Fukao!, and Susumu Kato!
(*RASC, Kyoto Univ., 2Dept. of Electr. Eng. II, Kyoto Univ.)

The horizontal motion and structure of the scattering pattern can be observed by calculating the cross-
correlation function of the echio power fluctuations with taking the spatial correlation into account. We have
applied the technique to the echo power observed in the mesosphere with the MU radar (35°N, 136°E). On 8
February, 1985, the motion of the scattering pattern did not agree with the background wind velocity, but rather
was associated with the horizontal propagation direction of a saturated inertia gravity wave. On 13 February, 1986,
on the othier hand, an inertia gravity wave was not saturated, and the scattering pattern showed the motion close

" to the wind velocity averaged in the observation period.
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o— 2= REFLECTION AND RADIATIVE DAMPING OF EQUATORIAL WAVES
IN THE STRATOSPHERE AND MESOSPHERE

C.A.REDDY1/2 and LEKSHMI VIJAYANZ

1. Radio Atmospheric Science Center, Kyoto University, Kyoto 611
2. Space Physics Laboratory, V.S.S.C., Trivandrum, India

Using the multilayer approximation to the real atmosphere with height-
varying wind and temperature, the amplitude reflection coefficients of upward propaga-
ting equatorial waves are estimated theoretically for the 20-90 km region. Reflected
wave energy is found to be generally less than 15% for Kelvin waves; but many Rossby
gravity(RG) wave modes suffer strong or total reflection at different heights depending
upon the wave period T, zonal wavenumber ky and the wind condition.

Using realistic values of cooling rate coefficient in the 20-90 km height
range, the net amplitude growth/decay of Kelvin and RG wave modes in the above height
range is estimated taking into account radiative damping and wave growth due to density
decrease. The radiative damping acts in such a way that most of the Kelvin wave modes
can have significant amplitudes upto the stratopause in July wind condition; but in
January,only_the shorter period waves («8 days) may have significant amplitudes. In
contrast, RG waves with T4 days suffer severe radiative damping in the (lower) strato-
sphere. In the mesosphere, most of the Kelvin wave modes decay rapidly with height,
except for short period(2-6 days) waves with smaller zonal wavenumbers. RG waves of
1.5-3.0 day period range only can reach upper mesosphere/lower thermosphere without
large attenuation. In general, radiative damping is very sensitive to bagkgrc_:und wind
condition. Some typical results are shown in the figures below. The implications of the

present results to the generation of the semi-annual oscillation and the QBO will be
discussed.
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SEASONAL VARIATION OF VERTICAL PROPAGATION DIRECTION OF
GRAVITY WAVES IN THE LOWER STRATOSPHERE AND UPPER TROPOSPHERE
OBSERVED WITH THE MU RADAR

Naoki AO, Osamu ARUGA, Shoichiro FUKAO, Mamoru YAMAMOTO, Toshitaka TSUDA, and Susumu KATO
(Radio Atmospheric Science Center, Kyoto University)

Occurrence distribution of vertical propagation direction of the tropo-/stratospheric gravity waves is cal-
culated by hodograph analysis from wind data obtained by the MU radar every month from January 1986 to
November 1988. It is found that the gravity waves are generated by the jet stream and propagate both upward
and downward, but in winter the gravity waves are also excited near the ground.
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Seasonal Variation of Gravity Wave Activity
in the Middle Atmosphere

Yasuhiro Murayama, To;hita.ka. Tsuda, Takehiko Nomura,
Mamoru Yamamoto, Susumu Kato, Shoichiro Fukao
(Radio Atmospheric Science Center,Kyoto University)

We have monitored wind velocity field in the troposphere, lower stratosphere and mesosphere with the MU
radar. This study is concerned with seasonal variation of gravity wave energy (variance integrated over wave
periods ranging from 30 min to 2 hr). In the lower stratosphere, the variance has shown an annual variation, such
that it becomes large in winter months and small in June-September, which is clearly correlated with the intensity
of the background mean horizontal wind velocity. In the mesosphere the variance is about 20 times larger than
that detected in the lower atmosphere. Seasonal variation of the variance determined in the mesosphere does not
show a clear correlation with that detected in the lower atmosphere.
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Frequency Spectra of Gravity Waves in the Middle Atmosphere
Observed with the MU Radar

Toshitaka Tsuda, Takehiko Nomura, Yasuhiro Murayama,
Susumu Kato, Shoichiro Fukao
(Radio Atmospheric Science Center, Kyoto University)

We have analyzed frequency specta of wind velocity fluctuations observed with the MU radar
in the vertical and oblique directions at a zenith angle of 10°. A slope a linearly fitted curve of the
spectra in a log-log scale has shown a clear relation with the background horizontal wind velocity,

" suggesting effects of Doppler shift of a gravity wave spectrum.
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SHORT AND LONG PERIODS OF WHISTLER’S OCCURRENCE RATE OBSERVED AT HMOSHIRI
T.Yanamoto', S.Shimakura' and H.Hayakawa?
1, Dept. of Electrical Eng., Chiba Univ.
2, Institute of Atmospherics, Nagoya Univ.
.Whistler’s occurrence rate observed at the ground depends on the number of sources,
the transnmission properties through the ionosphere and also the condition of magnetospheric
path. The methods and results of period anailysis of whistler’'s occurrence rate observed at

Hoshiri are discussed. It is ¢learly found that whistler’s occurrence rate is modulated by
sone periodic phenomena.
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A Relation between Specular Reflection Echoes and Refractive Index Gradient
in the Troposphere and Lower Stratosphere

Masahiro Mizumoto, Toshitaka Tsuda, Susumu Kato, Shoichiro Fukao
(Radio Atmospheric Science Center, Kyoto University)

In the troposphere and lower stratosphere, specular (Fresnel) reflection is dominant in the vertical echoes
P,, which is assumed to be proportional to refractive index gradient squared M2 and the intensity of refractive
index fluctuations with a vertical scale of half of the radar wavelength. On 26~29 November 1986 P, and M?
were simultaneously observed in the troposphere and lower stratosphere by using the MU radar and radiosondes,
respectively. We have found that a ratio between P, and M? at altitudes of 5~22.5km is almost constant.
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Study on Fine Structures of Precipitation using
Broadcasting-Satellite Signals and the MU Radar

Toru Sato, Hisato Iwai, Toru Yamada, and Iwane Kimura
Faculty of Engineering, Kyoto University

. We have studied attenuation and fluctuation of the broadcasting-satellite signals on purposc to make its
use as a new tool for precipitation measurements. Unlike previous studies which focused on the probability
of breakdowns of the satellite liuks due to rain attenuation, we have closely examined its relation to various
parameters of the precipitation. - Qur measurements of the satellite signals, together with the MU radar
observations as references, Liave revealed a close relation of the fluctuation of the signal strength to the
atmospheric turbulence intensity. We have also derived the motion and the correlation distance of rains by

means of tri-station measurements.
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panel), signal fluctuations (middle panel), and the spec-
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served on July 14-15, 1988.
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Dobson Total Ozone Trend Analysis

University of Tokyo )

T.0gawa ( GRL.

M.Koike.

is applied to the trend analysis of Dobson

Hey tine series data analysis method

is decomposed into trend component

Honthly averaged ozone data

total ozone data.

ll-year one and random one by using the Bays-

geasonal one, quasi-biannual one,

jan statistical techniques,
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Heasureaents of the ozone and temperature by the aultiple-wavelength laser
radar for the troposphere and the stratosphere. (2).

Y. Sasano, S. Hayashida-Amano, Il. Nakane, N. Sugimoto, I. Hatsui, J. Minato.

The National Institute for Environmental Studies

Systematic errors in the received signals of the multiple wavelength ozone laser
radar were analysed. Consistency in the ozone concentration profiles derived from the two
pairs of signals (308nm + 351nm and 308no + 339nm) means no systematic errors are likely
to be present in the profiles. Exanples will be presented.
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Measurements of Atmospheric 0s and N20
with a Tunable Diode Laser Heterodyne Spectrometer:
1. Instrumentation

on—1 1

5. Okano, M. Taguchi, H. Fukunishi
Upper Atmosphere and Space Research Laboratory, Tohoku University

We have been developing a Tunable Diode Laser Heterodyne Spectrometer
(TDLHS) with aiming for remote sounding of stratospheric trace
constituents. Recently, altitude profiles of 03 and N20 have been obtained
-through inversion of solar absorption lines of these molecules measured by
the TDLHS with spectral resolution of either 0.0013cm-' (40MHz) or
0.0027cm-' (80MHz).

Fig. 1 shows (a) an example of a spectrum observed with a single scan
.of the TDLHS with spectral resolution of 0.0027cm-'(80MHz), (b) a spectrum
synthesized from model atmosphere and molecular absorption line parameters
listed in the HITRAN 1986 data base, and (c) etalon fringes recorded
concurrently for wavenumber calibration, all for the spectral range of
1160- 1161cm-!. Raw observed spectra are normalized for a change of local
oscillator laser power and are calibrated for wavenumber scale using
etalon fringes, and then the normalized spectra are co-added in order to
improve S/N ratio. About 10 scan data with scan time of 200sec for each
scan are co-added to obtain a spectrum with S/N ratio of 300-500 which .is
gufficient to retrieve an altitude profile of absorbing molecule with
inversion calculation.
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Pig. 1 From top to bottom, (a) an atmospheric absorption spectrum observed
with a single scan of the TDLHS, (b) a spectrum synthesized from
mode! atmosphere and molecular absorption line parameters, and
(c) concurrently recorded etalon fringes. .



Measurements of Atmospheric 03 and N20
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with a Tunable Diode Laser Heterodyne Spectrometer:

2. Retrieved Altitudg Profiles

M. Taguchi,

Ultrahigh spectral resolution
of ~10°® which is required to
fully resolve an atmospheric ab-
sorption line is attainable with
laser heterodyne spectroscopy. Our
new results of atmospheric 0s and
N20 with a Tunable Diode Laser
Heterodyne Spectrometer (TDLHS)
will be presented here. :

Examples of absorption line
profiles of 0s, centered at 1096.
4493cn-! and of N20, centered at
1194.0393cm~' are shown in Fig. 1
and Fig. 2, respectively. Spectral
resolution is 0.0013cm-1 (40MHz)
for the profile in Fig. 1 and 0.0
027cm-1 (80MHz) for the profile
in Fig. 2.

Altitude profiles of absorbing
molecules have been retrieved from
obgerved absorption spectra
tthpgh an inverse solution of the
radiative trapsfer equation.
Molecular absorption line para-
meters used jp the calculation
are those listed in the HITRAN
1986 data base. Solid line in Fig.
3 and Fig. 4 is the altitude
profile of volume mixing ratio of
0s and N20 retrived from the
spectrum shown in Fig. 1 and Fig.
2, respectively. The accuracy of
the retrieved volume mixing ratio
is 2~7% and the vertical resolu-

tion is 4~6km, depending on the
altitude.

S. Okano,
Upper Atmosphere and Space Research Laboratory, Tohoku University
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Diurnal variation of Nitric Oxide in the Stratosphere

M. Pirre (LCPE), Y. Kondo, A. Iwata (RIA, Nagoya U.), P. Aimedieu
(CNRS), W.A. Matthews (DSIR)

A chemiluminescent detector was launched from Uchinoura,
Japan (31°N) at 0030 JST on July 29, 1987. NO at 26 km was
measured from 0020 to 1600 JST. The NO diurnal variation
calculated using a time-dependent photochemical model assuming a
14 ppbv total odd nitrogen concentration, constrained by ozone
and temperature measured simultaneously with NO, agrees quite
well with the observed temporal NO variation. The observed slow
increase in NO c¢can quantitatively explained by ¢the
photodissociation of "205' The Nzo5 concentration just prior to
sunset at 26 km is estimated to bé 1.9 +0.4 ppbv. The temporal
varjation at 40 km was observed on September 17, 1987 in France
(88°N). A similar analysis has been applied.
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Ground based spectroscopic seasurement of the atomospheric 0l

Isao Murata, Naomoto Iwagami, and Toshihiro ogawa

Geophysics Reseach Labolatory,

University of Tokyo

The. vertlcal colunn abundance of atonospheric OH was observed from the

solar spectrum near 30303 The observatxons were made by using a 50cm

telescope and a 1.5a double pass monochrometer at Hongo,Tokyo. OH coluans

of an order of 10'%/cm? have been found,which are consistent with previous

results.
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International Arctic Ozone Campaign
Y. Kondo, Y. Iwasaka, A, Iwata, T. Oguti (Nagoya U.), P. Aimedieu
(CNRS), W. A. Matthews, P, V. Johnston (DSIR)

In order to investigate physical and chemical processes 1in
the cold stratosphere, we carried out a balloon campaign at
ESRANGE in Kiruna in cooperation with Sweden, France, USA, New
Zealand, and West Germany from January to February, 1989. We also
made ground based optical measurements of NO and ozone. We
observed that ozone above 20 km was significantfy perturbed. At
the same time nitrogen dioxide was found to be very low. PSCs

were seen from the ground. They were also detected on board the
balloon.
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Y. Ivasaka, H. Yamato, S. Koga, and A. Ono
Water Research Institute, Nagoya University
Kanada, T. Toriyama

Y. Kondo, A.
Reserch Institute of Atmospherics, Nagoya University

Laboratory of Geophysical Research, Tokyo University
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Electron microscope measurement on individual particles which was

sampled in the Arctic stratosphere where PSCs event was observed.

The

St i the.
Arctic, slrlispphore, — ébmkdcmynﬁﬁwqf/gfamd Ozome 1ol

observation suggested that there were the particles containing NO3- in- the

upper layer of the aerosol layer.
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NITRIC ACID TRANSPORT BY SEDIMENTARY

BENTERSNABNRBHNT CLANROBE

PARTICLES

FORMED IN POLAR STRATOSPHERIC CLOUDS

Y. lvasaka., M. layashi

Water Research Insilute,Nagoya Universily

Rapid particle growth in PSCs event can

large enough to sediment actively.

form the particles which are

Numerical model calculation suggested

that the particles having micron-10 microns particles were formed in the

Antarctic winter stratosphere, and the particle sedimentational motion

affected on Ozone-llole chemistry and global budget of nitric acid.
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STRATOSPHERIC MINOR CONSTITUENTS STUDIES USING CRYOGENIC SAMPLING SYSTEM

T. Itoh', H, Honda'!, H. Sakai2, M. Tsutsuai?, T. Gamo?, T. Nakazawa’, G. Hashida3,

K. Toninuga‘, Y. anide‘. and R. Yamaki4 ) .

;- The Institute of Space and Astronautical Science 2. Ocean Research Institute, Univ. of Tokyo .

Upper Atoosphere and Space Research Laboratory, Tohoku Univ. 4. Fuculty of Science, Univ. of Tokyo

" Stratospheric air samples are collected by a newly developed balloon-borne

cryogenic sampler. Minor constituents in them are analyzed and profiles of
CCleCCIFz, 0014 and CH3CQ1 are obtained for the first time utilizing :lr1n ro¥gd
sample cylinder treatments. CC1l F, CClez, CHA, CO0,, and isotope ratios of c/'<c
and 180/1 0 in C0, are also méasured. It has been found that CC1l,FCC1lF,, whose
production rate is very high in Japan, has already been injected into the
stratoasphere. Through the analysis of the CO, profiles of these four years, a sign
of dynamic air transfer in the lower stratosphere has been found.
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. Development of a high sensitive rocket-borne near infrared radiometer

H.Yanamoto,F.Abiko,I.Naito,ll.Sekiguchi and T.Makino
DPept. of Physics, Rikkyo Univ.

A rocket-borne near infrared radiometer of which sensor is a Ge (LN,
cooled ) has been developed. Some results on a laboratory model of the
detector instrument have been obtained. The Ge sensor is kept cold at
aboul 80K for more than 7 hours after a LN supply into a dewar.

A detectivity(D*) of the sensor, which depends on a chopping frequency,is
aboult 10-100 times greater than that of a PbS (TE cooled ) sensor.
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ROCKET OBSERVATION OF PREDAVN ENHANCEMENT OF OI 6300 A AIRGLOW

- *n
A.Takechi',A.Miyashita',H.Tanabe ana M.Okuda
* Natinal Astronmical Observatory ** Hirosaki Univ.

Rocket observation of predawn enhancement in OI 6300 A airglow is

analysed. The solar zenith angle on the geomagnetic conjugate oval of
observed oval changes between 94.6 and 96.6 and corresponding change in
:‘I.ntensity of enhancement is obserbed to be about 6.5 Rayleigh. This is

good accordance with ground observation.
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oa—=1 WAVY MOTIONS OF THE NEUTRAL SHEET
PROPAGATING IN THE DAWN-DUSK DIRECTION
A Nishida and T.Nakagawa

Institute of Space and Astronautical Science

Magnetic field in the ncutral sheet of the magnetotail sometimes has
the southward polarity. When the southward [eld is accompanied by
tailward streaming of Lhe plasma, it can be inlerpreted as a signature of
magnetic loops that are forined by reconnection of magnetic field lines.
Ilowever, this interpretation may not apply Lo all cases of the south-
ward field events observed in the neutral sheet. Magnetic field in the
neutral sheet sometimes has systematic occurrence of north-south polar-
ities, which can be understood by wavy motion of the neutral sheet that
propagates in the dawn-dusk dircction in the presence of the dawn-dusk

component of the inaguetic ficld.

Figure 1 shows a series of neutral sheet crossing events observed by
IMP 6 at about 20 Rg tailward from the earth. When IMP6 passed
the neutral sheet from the northern side to the southern side, northwa.;d
field was observed (A, B, C and D), but when the spacecralt was pass-
ing through the neutral sheet in the opposite direction, southward field
was observed (a, b and c). Such polarity variations are unexpected in
two-dimensional nodels of the neutral shcet. To explain the polarity
variations, we introduce y (dawn-dusk) component of the magnetic field
and wavy motion of the neutral sheet (Figure 2). If the neutral sheet
is deformed into a wave-like shape in the y-z plane, the magnetic field
vectors would be inclined northward or southward according to their lo-
cations. When the wave propagate in the y direction, spacecraft near the
neutral sheet would experience periodic crossings of the neutral sheet, at
which the magnetic field would be oriented either northward or south-

ward, alternalely. The direction of the wave propagation in this event

r4
was found to be from dawn to dusk. » y\_%x'
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Figure 1. The magnitude I, polar angle 8 and azimuthal angle ¢ of Figure 2. Wavy motion of the

the magnetic field obtained by IMP 6 on November 11, 1971 when IMP6
was at about 20 Rg tailward from the earth. Neutral sheet crossings are
cleatly identified with changes in ¢ .

neutral sheet that originally has dawn-

dusk component of the magnetic field.



o— == Recirculation in the Terrestrial Magnetosphere

M. Fujimoto and A.Nishida
Institute of Space and Astronautical Science

To explain the prevalence and the dumbbell type pitch angle distri-
bution of the energetic electrons in the middle- outer magnetospheres
of Jupiter and Saturn, which was unexpected from the conventional
theory, the recirculation model has been proposed. This model incor-
borates two diffusion processes, the trans L dilfusion at low altitudes
and the strong pitch angle dilfusion in the outer magnetosphere, with
the conventional radial diffusion and the pitch angle dilfusion in the
inner magnetosphere. The low altitude trans L diffusion serve to bring
the electrons having high energies in the inner magnetosphere outwards
without serious loss of energy. Since this process is experienced only
by the low altitude mirroring electrons, the pitch angle distribution in
the middle magnetosphere expected be the dumbbell type. We lLave
shown by the Monte Carlo sitnulation that, this feature, together with
the energetic population in the outer magnetosphere, can be prodpced
by this model. .

Ilere we study if such a process is operating also in the terrestrial
mmagnetosphere. A few days after the injection of energetic electrons
with the pan-cake pitch angle distribution in the outer magnetosphere,
their distribution is somelimes observed to develop into the dumbbell
type at higher energy while that at lower energy remains the pan-cake
type. Simultaneously, higher energy population is seen to enhance in
contrast to that at the lower, which is seen to decrease due to losses
into the atmosphere or out to the interplanetary space. These features
are in favor of the recirculation scenario. We perform the Monte Carlo
calculation with the impulsive injection and no strong pitch angle scat-
tering in the outer magnetosphere to simulate the terrestrial case and
test the model quantitatively.

|
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Recent Progress of Our lLaboratory Simulation of the Magnetosphere

S. Hinami, H.

Osaka City University

Ilmanaka. T. Muta, and Y. Takeya H.

Rahman

Chubu University IGPP, UCR

Recenl progress of our laboratory simulation of the magnetosphere is

reported. (1) The mechanism of plasma

Qagnetosphere.
spheric phenomena.
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THE SPATIAL DISTRIBUTION OF THE TAIL MAGNETOPAUSE

S. Ohtani and S. Kokubun
(Geophysics Research Laboratory, Univ. of Tokyo)

The dependence of the magnetopause location on solar wind conditions
would suggest the interaction mechanism between the solar wind and the

magnetosphere.

closed with the magnetopause current.

The current which decelerates the solar wind is partly

The effect of this current systea,

which depends on IMF orientation, is discussed by examining 265 crossings
of the tail magnetopause observed by the IMP-J satellite.
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Characteristics of Transient Magnetic Field Events
in the Dayside Magnetosphere

H.Kawano and S.Kokubun
Geophysics Research Laboratory, University of Tokyo
K.Takahashi
The Johns Hopkins University Applied Physics Laboratory

Transient magnetic field variations, which are observed at L = 6 - 9 and resemble
the magnetic field signatures of flux transfer events (FTE's), are examined 1in
AMPTE/CCE magnetometer observations. It is proposed that these events come from same
Physical mechanism as FTE's. Distribution of durations against L value shows an
interesting tendency; The events with small durations are not observed far from the
pagnetopause, while the events with large durations tend to be observed independent
of the distance from the magnetopause. There is a possibility that this difference
in distribution comes from a difference in generation mechanism.
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Application of the Orange-type Mass Spectrometer for observations of the magnetospheric plasna

lirahara Masafumi Mukai Toshlifumi Machida Shinobu

1 %2 2

#] Department of Geophysics, Faculty of Science, Kyoto University

: #2 The Institute of Space and Astronautical Science

We have developed the high-performance lon Energy Mass Spectrometer (IEMS) for GEOTAIL nisslon

in 1992, As shown In Fig.1, It consists of three components: the Tandem Energy Analyzer (TEA)., the

Orange-type Mass Spectrometer (OMS) and the Detector Array System (DAS). Based upon the numerical
methods, the design of IEMS as a total experlmental system has been accomplished. The character-
Istics of OMS have the serious Influence upon the mass resolution. Therefore, they must be lnvestl-
gated by the laboratory experiments in detail. We wiil discuss the performance of OMS comblned with

DAS by comparison of the numerical and experimental results in thls presentalon.
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Fig.1 The configuration and principle of I|EMS. Fig.2 Mass resolution of the dominant
fon species in the magnetosphere
for three energy ranges.

Five peaks correspond to (Ii*,|le2*
JHe*,02*,0%) from the left.
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K. Tsuruda (IS AS
A. Nishida (ISAS

The'12th Japanese research

launched into the semi-polar orbit

fonosphere. The outline of

. gpperation plan,

EXOS-DRiENMNX£52H220F§ 8
RAREIOIM3I SN -45aryy bizckh
R A 10. 500%km
i 275 km
W M 7 5 &
NBBEMETH 5. MBI AEKEE X HH =
£ BHERIBPEDODY TH B, 531
DADZALA2B|H I LIZE»PNRT W 3
HEGREATWAE MB
BB AMEER (MG F)
RFrHAEHMER (TED)H
Branx—1F o RFIHMBEE (S
%EﬂﬂMHM£M(VLF)
t—oS@MEHE (ATV)
DA MBERTCD 50 WBEHBFT —0F L%
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HRBOBEIEH 2> Tik. B EDH B KN
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Abh s, BHMBES K& 2 4%am LN
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TVYAPANK—F, R 1—Fryoxz R
kM2 EBHEXEIMPSERTWSE, Eilc, F o
DYyEEANMATBTHND BEHROBRMICKD
BHFLELFELTWSEERFAOIR ANMNE
B3ETWTH 5. k. T—Y0EBURHMD
Tpnced HFIEFonoy BB7a0

) H.
) A

satellite
at 08
from Kagoshima Space Center by H3S11-4 rocket.
gatellite is to study the particle acceleration
the satellite design,
and data processing plan will

™ 52 oo Hx 2=
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B ONO) PROJECT

Oya (Tohoku Uni v, )
KEBONDO teanm
EX0S-D(AKEBONQ) was successfully
30 JST on 22th Feburuvary 19889
The main objective of the
processes in the polar
orbit, ground stations,

be presented.
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Electric

Field

Detector (EFD)

Summary

onboard EXOS-D

H.Hayakawa, K.Tsuruda. A.Nishida, T.Hukai. S.HMachida. T.Obara(1SAS) K.Maezawa(Nagaya Univ.)
Y.Tanaka, T.0Okada(R[A.Magova Univ.) M.Ejiri. A.Kadokura(N[PR) Y.HuratatISSP.Tokyo Univ.)
Y.Kaneko(Tokyo Metropolitan Univ.) F.S. Mozer(UCB) G.Haerendel, M.Nakamura(MPE)

The Electric Field Detector (EFD) onboard EX0S-0 launched successfully on 22 Feb. consists of two

parts. i.e. EFD-B and EFD-P. EFD-B uses ion boomerang method and

probe aethod to derive the electric Field.
the end of Harch.

we describe summary of EFp éystem and show same of the obtained data briefly.
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While EFD-P started steady ohbservation and produces good quality af data.

T EF A«

fi

13
4

EFh-P uses conventional double

High voltage power supply of EFD-B will be turned on at

Here

[

w.
ARG B

M &) s iwnT

36766.0
EFD CH3

NO, 28

< )
20769.90

36768.0

EFD CH4

0.

z9

29768.9
r

An Example of

data obtained by EFD-P
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Observations of Magnetic Fields by Fluxgate and Search Coil
Magnetometers on Board EX0S-D ("Akebono™)

Hl. Fukunishi', R. Fujii?, S. Kokubun®, M. Natori®, K. Hayashi?, F. Tohyama$,
Y. Tonegawa®, S. Okano', K. Yumoto', M. Sugiura® and MGF Group
1Tohoku Univ., 2National Inst. Polar Res., 2Univ of Tokyo, *ISAS, 5Tokal Univ., °Kyoto Univ.’

Observations of magnetic fields by EX0S-D have started on March 8, 1989. A fluxgate magne-
tometer measures the X, Y and Z components of magnetic fields with a sampling rate of 32 Hz,
while a search coil magnetometer measures the spectra of the X,. Y. and Z components of magnetic
"yarlations In the frequency of 1-100 flz. ¥e report the outline of the instruments and prelime-
pary reselts of magnetic fleld observations.
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S. Okano”. H. Fukunishi  and M. Natori”,
| Geophysics Research Laboratory.,. University of Tokyo. Tokyo 113, Japan
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b Institute of Space and Astrophysical Science. Sagamihara, Kanagawa
A search coil magnetometer was on board of "AKEBONO" satellite to measure AC vector
magnetic field in the frequency range from IHz to 600 Hz. Three components of wave
form data below 60 'Hz are available during high bit mode operation. The miniaun
detectable signal is .about 0.1 pT at 10 Hz. The tri-axial sensors were put at the
end of a newly developed extension mast in 3 meter from the satellite main body.

Initial results of various
magnetometer will be demonstrated.
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LOW-ENERGY PARTICLE OBSERVATION BY AKEBONO (EX0S-D)
T. Mukal. N. Kaya, E. Sagava and EXOS-D LEP tean

(ISAS) (Kobe U.) (CRL)

The LEP (Lov Energy Charged Particle)instrument is installed onboard the satellite AKEBONO
(EX0S-D) which vas successfully launched . on Feb. 22, 1989, into a semi-polar orbit. The
{nstrument consists of two identical sets of energy analyzers (LEP-S! and LEP-S2), an ener-
etic lon mass spectrometer (LEP-M), and a data processing electronics (LEP-E). LEP-SI and
BP-S2, each can measure both electrons and ions Separately and simultaneously. LEP-E has
also the capability to detect high frequency modulation in electron or ion fluxes. The low
voltage electronics was confirmed to function perfectly in orbit. The high voltageswill be

the end of March. Some initial results of

agplled to the analyzers and detectors around
o

gervation will be given in the presentation hopefully.
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Low Energy Ion Mass Spectrometer (SMS) on EX0S-D

B.A. Whalen, E. Sagawa, I. Iwamoto, and SMS team
(NRCC) (CRL) (CRL)

Scientific objectives and summary of instrumentation of the Low Energy Ion Mass Spectrometer on
board the EX0S-D satellite are given along with very preliminary results from initial
obser\!at_:lons to be done after-turning on the high voltage. The instrument is unique in its
capability to measure ions ranging from thermal to suprathermal energy, and its data will
complement to the LEP which covers higher range of energy. The SMS was developed as a joint
project of the Canadian and Japanese scientists.
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OBSERVATION OF ELECTRON ENERGY DISTRIBUTION
BY MEANS OF PLANAR PROBES ON BOARD EXOS-D

Takumi ABE', Koh-ichizo oYAMA2, Shigéto HAT{\NABE:;,
Hiroshi AMEMIYA®, and Takashi OKUZAWA

1penki-Tsushin University Instituse of Space and Astronautical Science

National Research Council, Canada Institute of Chemical and Physical Research

Japan's scientific satellite EXOS-D (AKEBONO) was launched on February 22,
1989. Two planar probes were installed in the tip of the solar cell paddle and
can measure the temperature and the energy distribution of electron. The purpose
of this instrument consists in observing the electron in the polar and the
trough regions, the anisotropy of electron energy distribution, and the heating
mechanism in the aurora region. Furthermore, it is to be desired that these
probes measure the effect of the particle precipitation to the magnetosphere
upon the plasma and the non-thermal process in the plasma bubble. We are going

to make a preliminary report on the observation of this instrument.
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VLF observations by EXOS-D (AKEBONO) satellite

Iwane KIMURA! Kozo HASHIMOTO? Isamu NAGANO? Toshimi OKADA*
Masayuki YAMAMOTO ! Takeo YOSHINO 5 Hiroshi MATSUMOTO ! Masaki EJIRI ¢
! Kyoto Univ. 2Tokyo Denki Univ. 3Kanazawa Univ. 1Nagoya Univ.
5Electro-commun. Univ. SNatl. Inst. Polar Res.

EXOS-D satellite was successfully launched on February 22 and one of the passive instruments onboard the
satellite, VLF has started its oBserva.tion after two pairs of 60 tip-to-tip wire antennas, loop antennas, and
search coil antennas have been successfully deployed in the period from March 4 to 7. All VLF instruments
have been working perfectly and whistlers, VLF emissions and Oniega signals liave been clearly received.
In this short report some of the observational results and the future experiments to be made by using this

satellite are described.
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Fig. 1 An example of dynamic spectrum of whistlers
and Omega signals obscrved by EXOS-D or AKEBONQ.
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PRELIMINARY RESULTS OF PLASMA WAVE (PWS) OBSERVATIONS CARRIED OUT
BY THE EXOS-D (AKEBONO) SATELLITE
-——--Summary and Discovery of large scale plasma instabilities

H. Oya*,

Morioka*, T. Ono**, H. Miyaoka**

(* Geophysical Institute Tohoku Univ., ** NIPR)

The PWS observations by EXOS-D (Akebono) have successfully started
from March 4, 1989 after deployments of 60m tip to tip antennas.
Observations of dynam1c spectra, polarization, Poynting vector
measurements, and active experiments by stimulating plasma waves have
provided complete sets of data, to investigate the AKR feature at the

acceleration region.

From the detailed feature of the observed UHR wave

emissions we can also identify the existence of equatorial jet current
even in the altitude of 8000km; and also large plasma instabilities at the

plasmapause.
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RESULTS OF PLASMA SOUNDER EXPERIMENTS BY PWS ON BOARD EXOS-D
(AKEBONO)

T. Ono*, H. Oya**, A, Mofioka**, H. Miyaoka*
(* NIPR, ** Geophys. Inst. Tohoku Univ.)

The stimulated plasma wave experiments have been
successfully carried out by PWS on board EXOS-D (Akebono). With
600Watt power inpressed on the antenna, in the frequency range
from 20kHz to 5MHz, the structures of the plasma distribution
and excitation characteristics of the plasma waves in
plasmasphere have been investigated.

The results are following:

i Detailed vertical profiles of the global scale of the
. plasmasphere are clarified.
ii) Fine structure of the plasma distributions in the

acceleration region of the auroral particles are clarified
for the first time.

iii) Plasma conditions for the instabilites have been studied in
detail by measuring the amplification of the artificially

transmitted plasma waves in the regions of the plasma
turbulence.
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ELECTROSTATIC WHISTLER MODE EMISSIONS OBSERVED WITH
EXOS-D (AKEBONO) SATELLITE

H. Miyaoka, H. Oya, A. Morioka, T. Ono, T. Obara
(NIPR) (Tohoku Univ.) (NIPR) (ISAS)

Electrostatic whistler mode emissions are frequently observed in the
upper ionosphere and the magnetosphere with the PWS experiment on EXO0S-D
gatellite. These emissions have the distinctive feature with intense
broadband electric field component up to the electron cyclotron frequency,
but with no detectable magnetic field corresponding to the electric field
emissions. It is concluded, therefore, that these broadband emissions
are identified as the electrostatic whistler mode waves which are expected
from theoretical calculations.
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SYNOPTIC OBSERVATION OF AURORA BY AKEBONO (EX0S-D)

-- PRESENT STATE AND QUICK REPORT

1)

E. Kanedal), T. Yamamotol

1), GRL Univ. of Tokyo,
4) Facl. of Eng. Takushoku Univ.,

), K. Hayashi™’, R. Fujii

K. Makitaa) and T. Oguti

2) Nat. Inst. Polar Res.,
5) Res. Inst. Atmosph. Nagoya Univ.

2) 3)

2) 2) » S. Sasaki™’,

, M. Ejiri
5)

, A. Kadokura

3) Inst. Space Astronaut. Sci.,

AKEBONO (EXOS-D) is equipped with an imager (ATV) for synoptic observation s of the aurora.

ATV has two sensor channels, vacuum ultra-violet (UV) and visble (VIS).

Main observational roles of

each channel are as follows; Global distirbution of aurora and its conjugacy between northern and
southern hemispheres (UV channel), Fine structures in regional auroral display and direct liaison

with ground auroral observations (VIS channel).

altitudes in orbital position and VIS is at aroun
checks on its electronic except for the high tension part.

Thus, UV channel is operative at middle and high
d perigee heights.

ATV has cleared functional
Now it is scheduled that ATV is set in

observation from the beginning of April after sensor checks on end of March.
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MAGNETOSPHERIC SOURCES OF RADIALLY STRUCTURED DAYSIDE AURORAS

Oguti T. and R. Nakamura

Res. Inst. of Atmospherics, Nagoya Univ., Geophys. Res. Lab., Univ. of Tokyo

Magnetospheric source regions of radially structured dayside auroras are
examined using Tsyganennko-Usmanov(1982) and Tsyganenko(1987) magnetic field
models. The sources are probably due to plasmoids which penetrate through the

magnetopause into the boundary layers,

entry layer.
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AURORAL ABSORPTION IMAGES ASSOCIATIED WITH POLAR CAP AURORA
— SCANNING BEAM RIOMETER OBSERVATION IN GREENLAND
H.YAMAGISHI', K.MAKITA®*, M.EJIRI', T.KIKUCHI®, M.NISHINO* and M.KOJIMA*

1:National Inst. Polar Res. 2:Takushoku Univ. 3:Communication Res. Lab.
4:Nagoya Univ., Atmospherics Res. Lab.

Auroral TV and scanning-beam riometer observation was carried out at Godhavn (77° INV), Greenland
in the period of September 1988 - February 1989. The riometer observed the sky with two sets of 8
fax:-beams aligned in the geomagnetic north-south and east-west directions within a zenith angle of
42°, In order to obtain an approximate absorption image from the riometer data, absorption
intensity measured by each N-S fan-beam was distributed in E~W direction according to an
absorption profile obtained by E-W fan~beams. The obtained absorption image of 8x8 piccells was
compared with an auroral image observed by all-sky TV camera. It was found that a luminous region
corresponded well with an area of strong absorption for an active auroral display at the time of

poleward auroral expansion.
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A METHOD OF IMAGE ANALYSIS FOR THE AURORA STEREO OBSERVATION

&
T. Aso , T.
* Kyoto University,

A method for the

Hashliotn‘. N. Abe‘. N.

* % National Institute of Polar Research

reconstruction of three dimensional

Ejiria'& T. Ono *2

auroral luminosity

structures from monochromatic aurora images obtained by the stereo TV system was

investigated. In the present "in
assumed and its parameters are es
Humerical calculation and analysi
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Cosmic noise absorption (CNA) at the time of ssc’s in the polar region

Takeo Hirasawa
National Institute of Polar Research

It has been noted that there are two kinds of ssc associated CNA events at auroral latitudes; one is the daytime
CNA which is originated from the precipitating particles caused by the magnetospheric compression associated with
ssc and the other is the nighttime CNA which is associated with a substorm. To study the characteristics of the
daytime and nighttime CNA with ssc we analyzed 420 selected ssc events at Syowa from 1976 to 1987.
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Relationships Between Low Energy Electron Precipitation
(LEEP) Events and Pulsating Auroras

H. Nakaj:‘.ma1 , H. Fukunishi’ , T. Onoz, and F.J. Rich3

1: Upper Atmosphere and Space Research Laboratory,
Tohoku University

2: National Institute of Polar Research

3: Air Force Geophysics Laboratory

From the DMSP-F6 and -F7 particle data, a new type of low energy electron
. precipitation events has been found in diffuse aurora regions. By comparing the
pMSP particle data with simultaneous ground-based TV camera data, we have found
that LEEP events occur at the edge of pulsating auroral patches and that they
carry intense field-aligned currents. It is also found that LEEP events occur
at the maximum to recovery phase of magnetospheric substorms. From these char-
acteristics of LEEP events, it is strongly suggested that LEEP events are
generated by localized acceleration and heating of ionospheric electrons in the
magnetosphere-ionosphere coupling system.

gxit. DMSP-F6 /FTHTF—¥»r6. HMH
BEIIM¥—BIHFTRAE2RRA L. LEEPHRGLH
HiFrE (1), 19844941 -15H0H¢ 198649
A1-30An45Q3Miz>wC. DMSPENTF—%
54130 ORBERTH L. DMS PTIR - B9
F=yi0bt. TOHBEHLLNIREAER. CoRR
BADLSBBBEF >~ TwaZ MMM

1) coBRmix. EEi-ezw (RiIBEMET~20-3
Okm) fiBizELAINFK— (~100-500eV)dD
MFH AR (nuaber uxT~10° cm?*sr-lsec-
) EBTIARRTDH 2.

2) cORMk. 20hMLTH»51 1 hMLTETO
B SBMDT 4 Ta—XF—uIffiic., Y7 X b—24
DRSNS EMMIZ NI THRT 5,

3) CORBIEMHEST, MIC (~2uAmM 7)), Ldd
R EWHE (RIERETH1IO0kmELIF) REX
hrEBREHRBHENEh TS,

Ebl, COBBRODMS Piligeihl-+—0STVH
AT (BUBMRUZOMAKBTRTHE 7y 4 72ib)
LOBBARNAERELZS, 1984~861ENDIF
M3 AOMBEMMPIDROP > 2. ThEDFIRELL
METscLicED. MToZ et k.

£9. LEEPHRIC->T, ikbsid/ s ntes T4
Y7F—oI3NRUIhTHWBEE, ELT. CTORRIZ
NV T 477Ny FOSIZHEEL. BEFICFAW EME
NRHIBRBBEE>TWBZ L, B, BTOHEMBIIX
MBROBREATERATHEABRIRBERANEL TN
ceThHd, ¥ NSty aryDon—-of fizffE-
T. BB LALFY— (~10keV) OBEFHETORM
Hborg T h i,

HEDZEEZEHLETERD L., CTOBRBEIN\NVEAL T
AVTF—o05ONy FERBRHE. 33wk b4y a
VEBHEZEOLDLEL Wb, TWAZ EHRMIN 5,

COESBEXLRINF-RFOHBELL T, 1250
HEH e LT, REBEEEORFL. V7 X b— AR Tl
ENBHBTHROF Y Y7L LTHABICHEIFh, =h
ENHABDNY FREORTRASIOIE - MAAER
HTBUF472a—XF—0FHBTLTELRLDLS
XBTENTE S,

2|
(1) 4. Nakajina et al., B8 4ESGEPSSHR
i



LFA—-—o3k xoil g Es:

ox—aa

# — O3 M Fizk 5 incoherent cerenkov radiation

Heb wH'. HREME'. WHGF'. LFET'. kA W2, A oHEFE
e B XFEEM. 2: “FuiBENRM. 3: #FKLER

A CALCULATION OF THE INTENSITY OF LF AURORAL HISS GENERATED BY
INCOHERENT CERENKOV RADIATION BY AURORAL ELECTRONS

Y.Yanaka', A.Horioka', H.Fukunishi',H.Oya’, T.MNukai?, N.Kaya?®
1. Faculty of Science, Tohoku University
2 Institute of Space and Astronautical Science
3 Faculty of Engineering, Kobe University

We have calculated the intensity of LF auroral hiss assuning that
it 1is generated by precipitating electrons through an incoherent
radiation process in the topside ionosphere. Although the intensity
of VLF hiss generated through this ©process is several order§ 9f
pagnitude low compared with the intensity of hiss emissions , it 1s
found that the intensity of LF hiss observed on EX0S-C is consistent
with the intensity calculated using simultaneous particle data.
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ELECTRON PRECIPITATION AND FIELD-ALIGNED CURRENTS NEAR TIIE DAYSIDE CUSP

S UTAGUCHT and M SUGIURA
Cieophysicnl Institute, Facully of Seicnce, Kyotoa University, ICyoto, Japan
J.D WINNINGHAM
Depactiment of Space Scicnce, Sesuthwest Hescacch Institute, San Antonio, Texes, U.S.A.

The InLitwwlinal range of electron precipitntion in the field-aligned current region near the
dayside cusp when [Byp5 [nT] and IB2K5 10T] is stwlied, using the Dynamics Explorer 2 data. It is
shown Lhat Lhe region of precipilaling electirons is related to the distribution of field-aligned
currenl. near Lhe cusp. When the dominnnl field-aligned current region consists of an upward current
in the poleward part. and a downwar! currenl in the equatorward part, the cusp electrons are observed
in both of these two parts. When the direchions of these currents reverse, the cusp electrons are in
mosL cases not observed in Lhe poleward part, i.e. the downward current region. These distributions
of field-aligned currenl are related to the distributions of the electric fields in the
mngnetosphere which are cdependent. o the sign of IMF By. A possible explanation for the difference
in the relationship Letween the cusp eleclron precipitation and the field-aligned current
digltriblion is presented in terms of olectrie ffields in the entry layer and the electron
acceleration involving in these electric fields.,
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gure 1. Distributions of Cield-aljgned currenls and cusp electrons for positive and negative By.
ghaded and open bars represent 1ntitudinal ronges of downward and upward field-aligned currents,
vegpectively. A row of small cirecles shows the latitudinal range of cusp electron precipitation. The
orclinate of each horizontal bar indicates the magnetic local time of maximum current intensity. Thus
the ordinnke and abacissa of ench bar do not represeont the spacecrafl. coordinates along the orbit.



o— a6 DE-20##llck 3
G IRETEERIC B 1T 2815 L B OIBELOTHE

‘"B T EMER - VEHIRE - 2N. C. Maynard - 3J. A. Slavin
'FMRAM <2AFGL -°GSFC

: CORRELATION BETWEEN THE PERTURBATIONS IN THE ELECTRIC AND HAGNETIC FIELDS
ASSOCIATED WITH FIELD-ALIGNED CURRENTS AS DEBUCED FROK THE DYNAMICS EXPLORER-2 OBSERVATIONS

M. Ishii, 'M. Sugiura, 'T. Iyemori, 2N. C. Maynard, *J. A. Slavin

'Department of Geophysics, Kyoto University, Kyoto 606, Japan
2Air Force Geophysics Laboratory, Hanscom Air Force Base, MA 01731, U.S.A.
2Goddard Space Flight Center, Greenbelt, MD 20771, U.S.A.

Analysis of the DE-2 observations of the magnetic and electric fields associated with field-aligned currents indicates
that the north-south electric field fluctuations, Ex, are, in general, closely correlated with the east-west wagnetic
field fluctuations ABz. The ratio ABz/Ex is found to have little variation with scale length for those sets of data
to which high-pass filters having large cut-off periods are applied. While for those data obtained using high-pass
filters with short cut-off periods, the same ratio is found to have significant dependence on scale length. The cause
of change in the ratio with spatial scale length is investigated.

BROBEEIZEWT. MBOMILES Ex LEUBSAOMER DL T. SOZ{EDOREIz DWW T RUSITHIMELD . v
7 ABz (MHHBMEHD 6 ERBERWAM) & OMRZIZFEWHIMAS COMDIREIELRHER L. ERIZDOVWTRIELTW Z LIz 3,
HHTLHLMENHSENTWS, EORIKE LT Gurnett TOREE LT, 120zt WX Zr—ILTld Alfven vave
et al.(1984) i3, DE- L Iz& SMBHEREMNWT 2 DDEF I model D& ITSHIMING 3 72DIZILDMlHELT 5L HRB
5%/, 1-i% Static nodel T. RIBLAIBOIIANIL h3, ShEErDS DIV FMMAENSAIML . Hofie it
ABz/Ex I3 Pedersen conductivity Tp =T 3, 515 R’¥s, '

i& Alfven vave model T, H Ex/ABz IAlfven wave velocity . MBONBIZIAST Zp PAELEELT. 2o, /)
Vo IZHEBELT WS, RIEOZSTIZIEROIA X R, RUZM 2227 —ILOEED 1 » Ticf@o TWBH L EISiE, hE2RY
XY — 2B Tt Static nodel ASXMOITH D . BEDIE — LTI EDIMETO T p DN ERIZZ S TL DRI,
ABz/Ex 12 TRI—86 model b=k THINXLS Tp LR Static medel THILDOMH (LT HTRIENSH S5, Thifhd
SHETBZLERULE, £ NIRRT —NI2Z 51200, ARl BMERLOTES SHRTO Zp LEOBERRY

oty shiniashiz, SEITIF—-YOHEZEN 3.

< Reference >

Gurnett,D.A., et al., Correlated low-frequency electric and magnetic noise along the auroral field lines., _J. Geophys.
Res., 89 , 8971,1984
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Morningside Polanr Cap Arcs Observed by
t. h e DMS P F G and | D 4 Satellites

K.Shiokawa', H,Fukunishi' and T.0no?
' Upper Atmospere and Space Research Laboratory, Tohoku University
? National Institute of Polar Research

Although there have been a number of studies on polar cap arcs, it is still unclear whe-
.ther various types of morning sector polar cap arcs have a common source region or not. To
answer this question, we have analyzed particle and aurora image data obtained from the DKSP
-F6 and -F7 satellites. First, we have calculated the intensity of auroral emissions using
the observed downward electron fluxes to show that the fluxes of precipitating electrons are
sufficient for the formation of auroral arcs. Then we have fitted the accelerated MNaxwelli-
an distribution function to the observed electron energy spectra to infer the electron dens-
ity and temperature of the source region in the magnetosphere. The difference between regi-
on 1 arcs and polar cap arcs are discussed based on these results.

BRB7 — 7 ikIsmail and Heng(1982) & |- &k » accelerated Haxuellianﬁﬂn% fittingd 3 2 &4z
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Figunre L Typical example of morning sector polar cap arcs (a) and simultaneous
precipitation of electrons (b) observed by DHSP-F7 on January 8. 1986



FILED-ALIGN| CURRENTS AND ASSOCIATED TOTAL MAGNETIC FIELD DEPRESSION
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IN THE NIGHTSIDE MAGNETOSPHERE OBSERVED BY IMP-EYE

Tatsundo YamamotoX and Ronald P. Lepping
X Geophys. Res. Lab.. Univ. of Tokyo. Tokyo 113. Japan
XX code 695, NASA/GSFC. Greenbelt. MD 20771. U.S. A.

We have surveyed all the magnetic fiaeld data from the IMP-EYE spacecraft during the time when
It traversed the nightside magnetosphere at a radial distance swmaller than -13 Rg. in order t§
Identify fleld~aligned currents (FAC). Out of a total of 312 orbits. eabout 200 orbits are on the
nightside. and during these more then 500 FAC events are identified. They are most likely small
size FAC (i.e.. they appear to be thin sheets) and are found to be associated with substorns.
Frequently. they coincide with a decrease in the total magnetic field strength which is due to the
diemagnotic eoffect of hot plasmas. The oxpansion of the plesma sheet and/or the injection of hot
plesmas. occurring during the course of a» substorm in the magnetotaii. clearly correlates with our
observations. The current sheets often appear as a pair of oppasite polarity fields. This _oould
indicate that these currents close over a small volume. Further, we have determined the current
sheets alignment by using the minimum verlance method. The results show that these substorn
8ssociated currents aro roughly aligned with the auroral oval with considerable deviations. ﬁo will
present the statistical features of these FACs in the nightside magnetosphere and will discuss o

possible interpretation in oonjunction with substorm associated plasma sheet eoxpansion and hot

plasma injection.

Acknowledaments, This study was done when one of the authors (T.Y.) was on leave for NASA/GSFC. He

acknowledges the receipt of a Universities Space Research Association Grant (NAG 5-880. NAS 5-30442).
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o= Auroral TV Cameras
H.Minatoya', T.Ono?,
1.Univ. of Electro-Com.
Introduction

Dawnside auroral phenomena observed by

three sets of monochromatic auroral TV came-
ras vwere analized to obtain the morphology
of auroral particle precipitations. Observa-
tions of monochromatic auroral images were
carried out from April to September in 1984
at Syowa Station in Antarctica. Three sets
of TV cameras were used simultaniously to
observe auroral images at the principal aur-
oral emission lines such as 5577 A (01).6300A
(01), 4861 A (HB ), 4278 A (1N N2),and Band eami-
38§on(6000~8000A ;1P N2). Digital auroral
fmages were obtained at high time resolution
(about 1~2 second) in PCM format. The high
time resolution of the TV camera made it
possible to analize the pulsating auroras
which are commonly observed in the dawnside
auroral oval by using the digital image pro-
cessing tools.

Data analysis

1) Flrst we classified the auroral phenomena
with respect to - shpe and motion of auro-
ras based on the lmin averaged 65577A
laage data base. We defined three types of
auroral activities in dawnside.

2) Por each auroral types as mentioned above,
we exanined the relation between the reg-
jon of pulsating 5577 A aurora and other
auroral photoemission patterns.

We used the entire data base which were ob-
tained on July 5,26 and 27 in 1984. The sinm-
gltanfous observations of the magnetic field
data(l coaponent), the photometer data(5577A
,4278A) and all-sky photograph data clearly
show the appearance of pulsating auroras
folloving an auroral break up.

Dawnside Auroral Phenomena Observed by using the Konochromatic

T.Hirasawa?, T.Yoshino!
2. Natl Inst. of Polar Res.

Results

He defined three types of auroral activi-
ties as follows.

1) N-S structure type:north-south structured
auroral form. A part of them moves west-
ward.

2) Q band type:sharp edge like a letter'Q°
moving eastward.

3) Pulsating arc type: arc structures dire-
cted in east-west and reveal pulsating
feature.

6300 A and HB auroras were examined compa-
ring the 5577 A auroral form defined above
as illustrated in Figs. 1,2, and 3. Eeach fea-
tures of the relations are as follows.

1) N-S structure type: N-S structured 5577 A
auroras have no pulsating feature. VWest-
side aurora moves westward. 5577 A pulsa-
ting auroras appeared between them. HB
aurora is Jlocated at the high latitude-
side of palusating resion and near the
edge of N-S aurora.

2) Q band type: 6300A and 5577 A auroral
shapes are aimost the same. HB auroras
are located at the high latitude-side of
Q band. 5577 A auroral pulsation can be
seen-at the low side of HB aurora.

3) Pulsating arc type:6300A and 5577 A aur-
oral shapes are almost the same. Pulsa-
ting arcs and stable diffuse auroras loc-
ate near the low jatitude-side. HB aur-
ora also shows nearby the same structure
as 5577 A and 6300A auroras.

On presentation, we will show the results
of detailed analysis for the spatial rela-
tion between 5577A, 6300A, HB, 4278A and
Band emissiog aurora,

M. N
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Characteristics of Low Latitude , Great Red » Aurora Observed in Japan
since 1957 (I G Y )
Buniti Saito
Faculty of Science, Niigata University

Optical and speotral characteristics of low latitude, preat red, aurora are summerisged.
Fspecially from the spectral results of Feb.11,1958 and Nov.13,1960, this type of aurora has
mainly two components which are intensified A type aurora and SAR arc.
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II — 5 1 EVIDENCE OBTAINED BY DE-2 FOR MIDLATITUDE FIELD-ALIGNED CURRENTS
DRIVEN BY AN IONOSPIIERIC SOURCK
M. Sugiural. H. Hanadol, N. C. Maynardz, and J. A. Slavin3

1 Dept. of Geophysics, Kyoto University, Kyoto 606, Japan
2 Air Force Geophysics Laboratory, llanscom Air Force Base, MA 01731, U.S.A.
3 Goddard Space Flight Center, Greenbelt, MD 20771, U.S.A.

DE-2 observations of the magnetic and electric fields have enabled us to
calculate the Poynting vector from which to determine whether the driver of a
field-aligned current. lies above or below the spacecraft altitude. High
latitude field-aligned currents to which this method was applied have been found
thus far to have their driver above the spacecraft, namely in the magnetosphere.
These field-aligned currents are considered as representing a fundamental mode
‘of magnetosphere-ionosphere coupling involving field-aligned currents (Sugiura,
1984). This paper presents the first case of observational evidence of field-
aligned currents having their driving force in the ionosphere. The observation
in question consists of signatures of a pair of interhemispherical field-aligned
current sheets detccted at magnetically conjugate midlatitude locations inside
the plasmagsphere. .The event was observed during a period when the plasmapause
moved inward to extremely low latitudes. On the basis of the calculation of the
Poynting vector an interpretation is presented that the driving force of current
in each of the pair of field-aligned current sheets lies in the northern
jonosphere and that the southern ionosphere provides the seat of oclosure
Pedersen currents. TFor the driving force the presence of inhomogeneous zonal
neutral wind is postulated. We consider this event as an example representing
another fundamental mode of magnetosphere-ionospherg coupling involving field-

aligned currents.

Sugiura, M., A fundamental magnetosphere-ionosphere coupling mode involving
field-aligned currents as deduced from DE-2 observations,
Geophys. Res. Lett., 11, 877, 1984.
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A PARTICLE SIMULATION OF LARGE AMPLITUDE
UNDULATIONS ON THE EVENING DIFFUSE AURORAL BOUNDARY

(I1)

Takashi Yamamoto (University of Tokyo), K. Makita (Takushoku University)
and C.-I. Meng (Johns Hopkins University)

The pattern of undulations on the equator-
ward boundary of the diffuse aurora, occasionally
obgerved in the afternoon-evening sector, is
studied by two dimensional particle simulations
for the perpendicular motion of a'magnetospheric
plasma to the geomagnetic field. In the simula-
tion model, the poleward electric field is assumed
to be initially enhanced locally in latitude and
independent of longitude, as suggested by the
observations around undulations of the diffuse
auroral boundary. Such an electric field is
assumed to be maintained by space charges from
a cold plasma. The diffuse aurora is inmitially
distributed over a logitudinally extending zone
at higher latitudes than the position of the
most intense electric field. Since this type of
diffuse aurora is probably caused by precipita-
tion of the energetic ions with more than a few
keV, the temporal evolution of the diffuse auroral
pattern, as displayed in photographs from the

satellites, can be visualized by following the
cluster of the energetic ions. Sheared plasma
flow arising from the electric field distribution
drives the Kelvin-Helmholtz instability and causes
undulations on the equatorward boundary of the
diffuse aurora with a wavelength and a life time
comparable to the typical observed values. .
Notably, the particle simulation can reproduce
with high fidelity the outstanding indentations
characteristic of very large amplitude undulationg
which have occasionally been observed (see Figure).
Good agreement between the simulation ;esult and
the observed undulations leads one to conclude

that the Kelvin-Helmholtz shear driven process

is responsible for undulations on the équatoruard
boundary of the diffuse aurora in the afterncom-
evening sector. It is also shown that the mag-
netic .drift of the energetic ions producing the
diffuse aurora is important in creating the

characteristic pattern of the diffuse auroral

boundary.

Figure: Large—amplitude undulations on
the diffuse auroral boundary
obtained by the particle simulation,
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RELATIONSHIP OF LARGE-SCALE FLELD-ALIGNED CURRENTS AND MAGNETOSPHERIC PLASMAS

Takao Shiba,ji and Takesi li.jima
Geophisics Reserch Laboratory, The University of Tokyo

General ideas of Region 1, Recgion 2, cusp, and NBZ field-aligned
currents determined by satellite-born geomagnetic data have been used in
order to understand the macroscopic magnetospheric physics. At present
these current systems are to be examined in terms of the relationship
with magnetospheric plasmas. The authors have examined Dboth magnetic
data acquired by MAGSAT, DMSP F7, AMPTE/CCE and particle data by DMSP FT7,
NOAA-6, TIROS-N and have obtained the followings:

(1) The essential difference between dayside and nightside Region 1

field-aligned currents and auroral plasmas. .

(2) Coupling between Region 2 currents and equatorial currents.
{3) Relationship between KBZ field-aligned currents and plasma in the

polar cap region.
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Field-aligned Current-Voltage Relationship
under the Presence of Fieid-aliued Plasma Flow

A. Miural

and H. inlash:l.m:l.2

1. Geophysics Research Laboratory, University of Tokyo
2. The Research Institute of Atmospherics, Nagoya University

The field-aligned current-voltage relationship is obtained when there is a field-aligned

plasma flow in the plasma sheet. When the field

-aligned plasma flow is incident upon the mirror

field, ions can reach closer to the ionosphere than electrons and the field-aligned potential
drop is maintained. Under this condition ions as well as electrons can carry field-aligned
current. The downward current carried by ions decreases as the potential drop increases.

The effect of upward flowing ionospheric ions on the current-voltage relationship is also

discussed.
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EARTH-CURRENT OBSERVATION BY USING MULTI-ELECTRODES

Akira YAMAZAKI®, Yoshiki ISHII", Syuichi TOYODOME". Katsuharu KOIKE*, Toshio MORI"*
¥ Kakioka Magnetic Observatory ’
% Japan Meteorological Agency

Ve have carried out Earth-Current observation by newly designed method at Kakioka
Hagnetic Observatory. This method using twenty electrodes, and each signals are assembled
by personal computer observation system. The purpose of this study is to observe stable
variations of Earth-Current and furthermore to find the variations with crustal activities.
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A TRIAL OF ELIMINATION OF
INDUCED GEOELECTRIC VARIATIONS

H. Takayama . T. Mori
Meteorologlcal Research Institute . Japan Meteorologica Agency

Minutely values of geoelectric varfations observed with a long electrode span are analyzed in
order to eliminate fnduced ones by geomagnetic variations. A stochastic model between geoelectric
variations and geomagnetic ones is bullt in time domain. In the model. It Is assumed that Induced
geoelectric varfations are combinations of X component and Y component of geomagnetic variations.
The model with parameters determind by minimizing residuals estimates induced geoelectric
variations. A result is indicated in the flgure.
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ANALYSIS OF THE EARTH-POTENTIAL DATA WITH BAYTAP-G

Mituko Ozima Toshio Mori Hiromi Takayama

Kakioka Magnetic Observatory, Japan Meteorological Agency, Meteorological Research Institute

Since 1985, we have been observing digital l-minute values of the earth-potential through the
use of the telegraphic facilities of NTT at Mito and Numazu(Fig. 1). Since September 1987, at
Aizuwakamatu, Uyeda group(EQRI, Univ. of Tokyo) has started observation of earth-potential in the
similar way as ours. We analized these data with BAYTAP-G to com&-e with each other.
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MTO, and NMZ. Geomegnetic and geo-

pig. | Observation networks for earth-potential electric variations at Kakioka Magnetic
and Kekioka Magnetic Observatory(KAK). Observatory are also shown.
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TIME VARIATION OF GEOELECTRIC PPOTENTIAL DIFIFERENCE BETREEN
ELECTRODES IN ASSOCIATION WI1TII THE SEISMIC ACTIVITY
—OBSERVATION IN TIHE YAMASAKI FAULT AND IN MISASA—

J.Miyakoshi, R.Mishida
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Insitute of Earth Sciences, Tottori University

Contineous observation records of the geoelectric polential difference
between electrodes were examined for the data obtained from 1986 to 1988
at USZ in the Yamasaki fault ( Fig.1 ). Remarkable nulse-1ike change
— a precursor to the earthquake occurrence, probably— was found to
had been recorded, for two cases, preceding for about ten days to the
activity of microearthquakes of M=3 in the year of 1988( Fig.2).

Observation at Misasa in the Tottori Prefecture will also introduced

briefly.
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VARIATIONS OF ELECTRIC RESISTIVITY
ON TUE AREA OUTCROPPING THE MARINE CLAY
Kunihiro RYOKI
Niwadani lligh School

Eleclric resistivilty and self-potential (SP) are conlinuously observed
al the arca oulcropping marine clay of the Usaka group. NS component of
resislivity is aboul 20Qm, EW component is about 6Qm. Each componenis of
SP are aboul 2 mV/m. There flucltuale betveen +30% and -30%.

The eleclric current density calculated from resistivity and SP is
‘moderale variousness. Therefore, the variations of the SP are dependent
upon the varialions of the resistivity at this area.
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CRUSTAL RESITIVITY STRUCTURE BENEATH THE SHIKOKU DISTRICT OF JAPAN

" Research Group for Crustal Resistivity Structure
Akira OHKUBO", Vasuo OGAWA”, Ichiro SII0ZAKI™, Takeo ICHIKITA", Kiyoshi FUJITA", Satoru YAMAGUCHI®,
Katsumi YASKAYA", Satoshi FUJIWARA”, Norihiko SUMITOMO®

DFaculty of Science,Kobe University, 2)Geological Survey of Japan, 3)Division of Environmental Science,
The Graduate School of Science and Technology,Kobe University, 4)Teikoku Women's Junior College,
5)Faculty of Science,Kyoto University, 6)College of Liberal Arts and Sciences,Kyoto University

Cooperative observations of electric and magnetic field variations have been carried out in the
Chugoku and Shikoku Districts. In the central part of the Shikoku district, shallow resistivity
structure vas deternined from ELF-HT(8 to 20 Hz) and VLF-MT(17.4kHz) survey at 25 sites and the
upper and lover crustal structure vas investigated using by MT and GDS method for the period range
froo 0.0001 to 300 Hz. Two dimensional medelings are carried out in order to estimate crustal
resistivity structure beneath the Shikoku District. Low resistivity(10 Qm) of the upper crust
exists in the Sanbagawva, Chichibu and Shimanto belts.
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Fig.1 Distribution of observation sites.
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Fig.2 Two dimensional resistivity model. Numerals in the nodel denote
resistivity in Qm.

Resistivities less than 10Qm are dotted.
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Result of Repeated ELF-MT measurement in the Izu-Oshima Island
Hisashi Utada, Yoichi Sasai and Takafumi Shimomura

Earthquake Research Institute, the University of Tokyo.

Repeated survecy of ELF-MT has been carried out on and around the central cone
Mihara-yama in the Izu-Oshima Island to Investigate the possible resistivity
change associated with the present volcanic activity. We detected a significant
resistivity decrease on the crater floor of the Mihara-yama one month before the
1986 eruption. Apparent resistivity on the caldera floor was found to derease a
few month after the eruption. The time delay of the resistivity change is likely

to reflect the diffusion of geothemal fluid in the volcanic body.

1986HF 1 1 HICHMEEAS5EHOFIABRXNLOMKEFBGIIHELT. 3<OBMBRAH
AZHCHBKRWRDOPFEX TSR D205 5 (MAIE  Yukutake et al. 1987) , 2 i 1
9B8A4ENPLPERBORBRALEMNDANWTELEXRIENT. VLF - ELF-MTH®0O®RHA
#KBLTE&%Z (Utada et al.,1989) , 1 9 86 FEHICSHEMKORBIE2RTHMIFEM
oMt h Tt Atz BELT., TLLTIHRKOEZRWAZOINTSEORE X
BAT (Fig. 1) D EBELMEZ2T- &2, AEFEOHERBICI. BREOREMNI MR
PHEBLRPZBRICZ2 3L E 2630 T. EMEARARLCRIGMALDBEZ2RRBL. B —0
BERBTMEZIT> =,
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I9BE6HFEMARLUBOMEML AR5, EFLADLORMERAICEWT., RXICKHIA S
(NTHBEHOBELP PRS0 = (Fig, 2) . CORB|I . ZEB0D1983EMKIBICIEIWL
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Fig.l. Observation Sites on and around Fig.2. Resistivity Change at E850312.

the central cone, Mihara-yama. Arrow indicates eruption.
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Electrical Conductivily Structure and Origin of Lhe Yamato Basin

Yozo Hamano!, Hisashi Ulada' and Jiro Segawa?

| Barthq. les. lnsl., Univ. of Tokyo 2 Ocecan Res. Inst., Univ. of Tokyo

Seafloor MT measurements in the Yamalo Basin indicate the highly resistive
struclure beneath the basin compared to Lahl of the Pacific and the Philippin Seu plates.
The High Conductive Layer (HCL), commonly observed beneath the oceanic plates, is nol
observed in the Yamato Basi;-n. This observation, healllow measuremenls, magnetic survey and
other geophysical and geological observalions indicale low Lemperature origin of the

basemenl and a differeni mechanism of Lhe lormalion process of the Yamato Basin.

HHBAE MEAYFORMr 6. HABKARAG LOMass20ManlizkRannres
AbhTwna, Lrl. TORKBRLBMBERAYS>To v, BAMNBHLOTWHRAWDILIBR
HERMRAINVN T2 Lo RIBEHABNN. ACEATCHORBELHRABMMST oL RE2s. 2
REA =D avickh), MEEHA, FHOABBCOWMBEMRD LA TWE., ChbDERI.
BAB., T ARABRZOTUE. KEBEFL— 274V EYIB7T L — FIZEBLTHRBRERRS S
AL, IROBBELHFETI>DRAGEBIEN (HCL) Rorb%2n, AN EBXBAAMER DG
A8, FLHAPRES L -+ L RBATHOLAL2CHRUESTDOMIMEREA ., MTER L
NRIPHRERZEBLT. SBADBTHAEZHEELA, kKOst FHRERRCENEN
ERY. MO2BAREXTHEXBAABATH»ERAERN TCH 2 2RLTEN. LRokRE
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Fig. 1 Apparent resistiviti and phase for three (J24, JE2, and S3) seafloor sites.
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DYBEEZHERAMEE, 2)M KM B 3I)Scrieps Inst. Oceanography, USA,
§)Pacific Geosc. Centre, Canada, S)M kK # # W, 6)Flinders Univ., Australia,
7)AT&T Bell Labs, USA, 8)Inst. Phys. Globe, France

TWO-DIMHENSIONAL MODELING OF THE ELECTRICAL RESISTIVITY STRUCTURE
OF THE JUAN DE FUCA PLATE

6.-2. lhao'’, T. Yukutake2', J.lIl. Filloux?®', L.K. Law*', J. Segawas’',
Y. Hamano?’, #. Utada?’, T. White®¢’', A.D. Chave? and P. Tarits®®

1)Geological Institute, State Seismological Bureau, China, 2)Earthg. Res. Inst.,
Univ. Tokyo, Japan, 3)Scripps Inst. Ocean., Univ. Calif., USA 4)Pacific Geosc.
Centre, Geol. Surv. Canada, Canda, 5)0cean Res. Inst., Univ. Tokyo, Japan,

6)Flinders Univ., Australia, 7)AT&T Bell Labs, USA, 8)Inst. Phys. Globe, France

Based on magnetotelluric data acquired by off-shore ENSLAB experiments,
a sodeling by a finite element method has been made with the surface structure
fixed. Two low resistivity layers occur. One is a layer at a depth of 40-50 knm
with thickness of several tens of kilometers, and the other is a deep layer
occurring a few hundred kilometers below. The intermediate layer found in this
area is shallower than in the old plate area. The layer is likely to extend
downward beneath the continental shelf.

BERAANKEE"” EMSLADB” Icd>T, 1985 H HETHALILEZESR - BB X
KERBLT., 77 YFI7098BEETL—-FPOTORAEHNMAELRDE £ 7T Hagneto-
telluric iE 1 MAMB LD PVMEF N 22D, 2RAEAHEFREBREEZTHWE BRBIE
OWTREBRBOAW 2 Y I TEALGATVWEINBEZ DB LEEZEL ThiDREVWHME%
gRE, Fig.2 B85 E2BERDO—-FATH S HEHOBWRBREITHEHRERC L, TR
HPEDOEBHIEMBHIAEBRIR B, V& D2RIFBX40~50ka T HF X MY 10knd B & £ 150hn/aD [
T HHIVEDIF R X200~ 300knd WMIZIEAM B 5 & € 100chn/ad /T H 5. HWEMKMBO T,
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TECTONOMAGNETIC OBSERVATION OF GEOMAGNETIC TOTAL INTENSITY
. FOR MONITORING POSSIBLE PRECURSOR TO EARTHQUAKES
IN THE WESTERN PART OF THE NORTH ANATOLIAN FAULT ZONE
n 2) 1) 3)
N. Oshiman, A.M I;ikara, M.K.Tunger and Y. Honkura
1)Nihon Univ. 2)Bogazigi Univ. 3)Tokyo Institute ot Technology

In order to investigate changes in the geomagnetic field associated with
seismic activities along the North Anatolian Fault Zone, seven continuous
measurement stations and eighteen repeated survey sites of the total intensity were
set up in'Iznik-Geyve region(Fig.1). Three continuous stations were initiated in
August 1987. Others were initiated in July 1988.

Geomagnetic changes in the total intensity associated with fault activities in
the case of non-uniform distribution of the rock magnetization are larger than those
in the uniform case. Inversion analyses of geomagnetic anomaly around the North
Anatolian Fault Zone suggest a dyke-like structure parallel to the fault strike
(ISIKARA et al.;1985). This structure is a good opportunity for detecting pre-
and/or co-seismic changes in the geomagnetic field. Geomagnetic changes for the case
of magnetic dyke structure intruding a nonmagnetic body, which is parallel to the
strike of a fault, are calculated. According to the result, magnetic dyke structure
intensifies expected geomagnetic changes accompanying an earthquake(Fig.2(b)),
comparing with a uniform case(Fig.2(a)). : :
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Geomagnetic Total Force Anomaly at Active Faults.

R. Kato', H. Doi?, T. Nakayama?, ll. Sakai' and K. Hirooka'
1. Faculty of Sciences,Toyama Univ.
2. Disas. Prev. Res. Inst., Kyoto Univ.

The geonagnetic total force survey using a proton magnetometer was carried out around on lines
croossing the Nakayama, the Ushikubi and the Takashozu faults. The neasurment interval was taken as
1 0. And the hight of senser was changed from 5 cm to 3 m. Every fault shows a different geomagnetic
"anonaly profile. Amplitude of observed anomaly was several handred nT within a distance of 50 m. This
anonaly can be explained by the step model.

ChETR, BRAZIZEKNRNHN h /=,
BETI WS HERBSLBETHT BHABBECERHERBROETFT N LT
w3 (W x4 Ohshiman et.al.;1987). BT3B cXof&grt®my, o
BrupogRruiRd LI 5 b Bi EExfTR -k TORKER H#BRCTH
B #RAREELRBROBRBMLTEID B CRTADRBNEI KB OLE N H
EHER, HIEBTWRWHE DK HTE £ AT H B
U AkBEBCORFER S0 b & DM CoBBTgESISOoO - L ERARR
(Barringer GH122% ) % Al » /- & XU 8 R ERBIEAE D ITRBIERBROR RS
#ELTVLF-HTR & % 17 %2 - )=, BME AR EREEL TS EF LT
B, BROAMEBEIXWHEIIZD M- HEhdmTcEs LIPL, ®BRHEXhHI
Tvs2BEBH oML THE R T > 7. BARBOIT AR THIDEF NV THYA
BRogEcHHBAREODHERS DM THB3HLDYTTHRRL, EFNVORYH
Bit50~100m T & - /- 25, WMo E OV TRSBISENMELETD
R TH L AR THEMBEL VRAE 5.
>3k 1lm&l k%, 1
S0P HEYY - BEREXT (M
ﬁ#65,30,120,3000mf§£<‘_’) %o &L nT hight of eenser,
HEEIFTR DM, VLF-HTER #E (17.4kHz 4 e~ glcstl
YRFFF 7 =HHBYL-101E W W TH e
% o k. F
BARTOK R BRWECBEB 5 2
O-ANRRBARENGET 5 & 5 :
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Geomagnetic survey and analysis of crustal structure
in the southern part of Boso peninsula

Toshiya Fujivara'' - Hajiou Kinoshita'' - Rie Morijiri?’ - Sumio Ogura'’
1) Chiba university - 2) Geological survey of Japan
Geomagnetic survey on the ground in the southern part of Boso peninsula
.Kanto.Japan was carried out by Chiba univ. surveying party.

The drawn up residual geomagnetic anomaly map removed IGRF85 reveals twa
narrow anomaly belts from east to west.

FERBBLEBOME BB o B MW F ok A (35°10°N L) o izi¥ 2%

A7 440 F 12 ) hEHSAEHL TS, ME, BEEOBRMNSE TEHD D eaedn,
THhEESUREN (MAH BT A D) O FHM TIEZ., TORKBE ML THSNEL
BEREBDECODVWIORBECBAERED O ML v, TERMAMAITETAEETGD ©

FHibTL2ET I3 STv—LtOoOAHOEER 5358, FRLALIGRFREE2HBIARRE
LML THEEE - (MM 1087) LB RXRDE S »rAES A3, TofiEe
., ERLEAB L LIXIMBHFORT O WEBLHEIRMoOLEETHY, tadT

EEHI»CTCLC, 2T, MBAHORMEOD mMEHFErECHNE. OB bHIRE2A.
BHrzEME: LTHBRLEBHEN & T > 2. R RBECM L 5REENTFFCRLS,

(BRSYEX$L1987THMiM. HER1088) STORMWHFEORWIE, RKE - HEOPhxun
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Fig |. Residual geomagnetic anomaly map removed IGRF85 ( 50 nT contour
interval - No filtered ). Arrows show twe narrow anomaly belts.
And schematic geological map.
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The Distribution of Magnetization in the Eastern Part of the Japan Basin
and Jts Tectonic Implications

Nobukazu Seama and Nobuhiro Isezaki

Department of Earth Sciences, Faculty of Science,
Kobe University, Kobe 657, Japan

The distribution of magnetization was calculated through following procedure in
the eastern part of the Japan Basin: 40°30'N - 43°00°'N, 136°30'W - 139°00°W. The
vector and total intensity of geomagnetic field were measured on the expedition of
the R/V llakuho-maru in 1986 and the R/V Tansei-maru in 1987 with track spacing of
about 4 nautical miles in the area. The geomagnetic anomalies were obtained from
these data and from other cruises using IGRF-85, DGRF-70, DGRF-75 and DGRF-80. Fur-
ther, the data of sediments thickness were compiled with all the avallable seismic
profiler sections in the area. The depth to basement map was presented using a
regression equation of veloclty in the sediments and one-way reflection time. Inver-—
sfons were performed using both the gridded geomagnetic anomaly field and the depth
to basement data to calculate a gridded distribution of .magnetization.

The key results in the distribution of magnetization are summarized as following
three categories: (1) Magnetic lineations exist only in the northern part of the
studfed area where the basement is deepest and fairly flat. The lineations range
from 3@ km to 80 km in length and have two trends: N4O'E in the northern part and
N60°E In the southern part. (2) No magnetic lineation is observed in the swollen
area. (3) Some round-shaped distributions of magnetizatjon exist.

These features implied an opening scenario of the Japan Basin: The Japan Basin
was made as a result of continental rifting. The swollen area seems to be generated
at the stage of the rifting when the continental lithosphere was thinned and
gtretched. Magnetic lineations were formed through the process of crustal accretion
l1ike the mid-oceanic system after the lithosphere became thin enough. Point—source
volcanism was present during or after the rifting activity. Those mentioned above
are probably characteristic features of rifting along the continental margin.
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Figure (Left) Bathymetric features around the Japan Basin based on GEBCO(JODC). A

pox denotes the studied area. (Right) The interpretation of magnetizations with
dapth to basement 500m contours. Thick solid lines show magnetic lineations, a dash
{ine shows the boundary where the trend of the magnetic lineations changes. Con-
tinental crustal area jis hatched. Stars show the location of point—source volcanism.

14 and R indicate normal and reverse magnetlzation, respectively.
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Geomagnetic structures of Japanesc Island and it's adjacent sea
area as derived from magnetic anomaly profiles.

Yoshio UEDA
Hydrographic Department of Japan

The magnetic structures of the representative cross-sections
of the Japanese Island are derived based on aeromagnetic anomaly
Profiles obtained by JIID during 1984 to 1985. The prominent mag-
netic bodies extending to the lower crust are estimated beneath
the forecarc area of the Kuril Arc, Northeastern part of |llonshu,
lTzu-Bonin Arc and Ryukyu-Isliand Arc. These structures are
thought to be significant for wunderstanding the tectonic
developement and geophysical, geochemical,and petrological condi-
tion in the lower crust. The linear anomaly over the southwes-
tern part of Honshu is thought to be continuous to that in the
east-offing of Northcastern part of Honshu(lshikari-Kitagami
Linear Anomaly) before opening of the Japan Seca.
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Figure 2. Derived magnetic structuras for the
repreoentative crosa-section of Japanese
loland Arco: o;Eastern part of Hokkaldo

Flgure  Total Inlenslly magnelic ancaaly profile along Lrack )ines. (proflle 04), b; Northeastern parl of
a: Hi d fe Honohu(prof11e08), c¢; Western part of
Hagnelic anwfly profile am lﬂ'!.cnlc ealurs of /around .!Ammvue 1oland. B uibrofiie 205, 3. tuhontn Are
YF,volcanic fronl: OX, Okuolri ridge; NYY, Kila Yeaslo 8ank; ¥YT,Yogale (profile 18), o:Ryukyu-lsland Arc
Bank; 0T, Okl Bank: AK, Aaami platesu; DK, Dailo ridge: GDK, OkI Pailo rldge (profile 23).

s KP, Xyusyv palau ridse; KK, Kimann gessount chalnes; KK, Nisl sltilo ridgc
3 2K, Zenlgu ridge; TX, Tamakura leclonic line; HL, Hedlan lectonic linc; MK,
Mikaby Lleclonic Iine: BL, Bulsuzo lectonic line.
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Hasato Joshima, Manabu Tanahashi, Kiyoyuki Kisimoto, Takanobu Yokokura, Eiichi Honza
Geological Survey of Japan

Total geomagnetic jintensity was measure around the rift area of the North Fiji Basin.
KAIY087, KA1Y0B8 and SEAPS0), which was carried out in 1985, cruises yielded much amount of
geonagnetic data around Lhe rift area, although not so enough off the central axis area.

Along the spreading axis N-S or NNE-SSW oriented, normal anomaly area continues with
decreasing of ils widlh from south to north. Simple calculation from the width of central
nornal anomaly produced the oneside spreading rate of 3.3 ca/yr at 18°S, 1.9 cm/yr at 17°S.
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Global Analysis of Marine Magnetic Anomalies 1
Analysis of amplitudes of marine magnetic anomalies from the Northeast Pacific

Keizo SAYANAGI and Kensaku TAMAKI

Ocean Research Institute, University of Tokyo, Japan

We show distributions of amplitudes of total intensity anomalics over the Northeast Pacific from marine
Survey data. Amplitude data of anomalies (pcak to trough) were derived from total intensity anomalies
which were calculated with IGRF85. The data were sorted to a regular gridnet and were presented as a
contour map of amplitudes of total inlensity anomalies. The map shows the following fecatures, 1) a contrast
between amplitudes over older and younger crust than anomaly 24 where a change in the dircction of
scafloor spreading occurred, 2) four zones with 400 to 800 nT am plitude trending NS, 3) High-amplitude
(>800nT) shown in the broad area over the Juan de Fuca ridge, and High-am plitude (>600nT) shown in the
narrow area over the Gorda ridge, 4) Low-am plitudc ncar the continental margin. We think it is necessary
to improve the technique of analysis and study global marine magnetic anom alics to define what

contributes features of marine magnetic amplitudes.
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Fig. 1 Pecak to trough amplitudes of marine magnetic anomalies over the Northeast Pacific.
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Eigenvalnes of the Kinematic Dyniamo Problem: Case of Siugle velocity Compouent
Masarn Kono

Department of Applied Physics, Tokyo Institute of Technology

A compnier probrem has been developed to solve the kinematic dynamo problem automatically. Using this program,
varions kinematic dynamos with relatively simple velocity fields are examined. In particnlar, the eases in which velocity
fickls are expressed by a single spherical harmonic component of degree 1 or 2 is reported here. As expected, toroidal fields
fail Lo give a posilive cigenvalue. Solutions exist for somne of the poloidal fields but wot for all. Moreover, the magnitndes
of the cigenvalues as well as their existence depends critically on the choice of radial functions. It is suggested that sucl
behaviors refleet 1he intrinsic instability of the schicine ol computation eployed by the Bullard-Gellinan approach.
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A MECHANISM OF FLUID MOTION
IN THE EARTH’S OUTER CORE

Hirokazu Takayanagi and Yoshimori Honkura
Department of Applied Physics, Tokyo Institute of Technology

The dynamo action is the interaction between fluid motion in the outer core and the Earth’s magnetic field.
The fluid motion in the outer core is generally believed to be of convectional type. In this study, we consider that
the fluid motion in the outer core is driven by gravitational energy released in association with the solidificaiton
of the inner core, and try to represent it by performing computational sirnulations. The simulation method
which we use is the cellular automaton(CA). As a fundamental stage, we made computation for the fluid motion
in the two dimensional rectangular box in which light fluid ascends because of its buoyancy.

CA determines fluid flows from a microscopic description of interacting particles. In this method, particles
can move only on regular lattices and the interactions between particles obey simple collision rules. This model
leads to the incompressible Navier-Stokes equation at the subsonic limit.

The figure shows the fluid motion of ordinary fluid in the two dimensional rectangular box. Buoyant fluid
is generated at the center of the bottom of the box. The pattern of convective motion grows as light material
continues to ascend, and this motion may be a driving force for the dynameo action.
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mm—1 s ZONAL TOROIDAL VELOCITY FIELD
IN THE EARTH’S CORE

Masaki Matsushima and Yoshimori Honkura

Department of Applied Physics, Tokyo Institute of Technology

Creation and maintenance of the Earth’s magnetic field are due to the dynamo action in
the Earth’s fluid core. I'luid motion in the electrically conducting outer core should primarily be
responsible for the characteristics of the Ilarth’s magnetic field.

In the 83rd SGEPSS meeting, we reported the fluid motion in the Earth’s core which we
inferred from the Earth’s magnetic field. The estimnation is based on the assumption that the
non-zonal magnetic field observed on the Earth’s surface is generated only by the interaction
between a strong toroidal magnetic ficld By and poloidal velocity fields Vgn (n < 5).

The toroidal magnetic field is created by the interaction between the dipole magnetic field
By and the differential rotation Vye (w-effect). In order to estimate the differential rotation, we
followed Watanabe & Yukutake (1975). Their method is as follows; the outer core is divided into
spherical shells of equale volume; each spherical shell is considered to be in the state of steady
rotation as a result of the balance between the effective couple caused by angular momentum
transfer and the electromagnetic couple.

The most critical point in our derivation of fluid motion in the Earth’s core is how reliably
we can estimate the toroidal magnetic field Bzy which should be generated by the differential
rotation Vo and how reasonably we can estimate Ve

Rotation of spherical shells is not obviously realistic. Differential rotation should depend
not only on the r-direction but also on the #-direction. We extend the previous method and divide
the spherical shells also in the 9-direction. Then we have annuli which are assumed to be in the
gtate of steady rotation. The Coriolis force and the effect of viscous are not taken into acount in
the method by Watanabe & Yukutake (1975). It is expected that the Coriolis force acting on the
zonal poloidal velocity field generates zonal toroidal velocity field and that the viscosity restrains
differential rotation. We introduce therefore the effects of Coriolis force and viscosity. Because
the viscosity of the fluid core and the magnitude of zonal poloidal motion are unknown, we take
them as parameters and examine how those eflects influence the differential rotation. It should
be verified whether the non-zonal velocity field VT‘.’ is actually dominant or not.



M—2=20 EXACT ALFVEN WAVE SOLUTION
IN A CIRCULAR MAGNETIC FIELD

Tomikazu Namikawa and Hiromitsu Hamabata
Faculty of Science, Osaka City University

One of the most conspicuous features of magnetohydrodynamics is that
‘e'ven in an incompressible inviscid fluid the basic equations adnit
solutions representing waves called Alfven waves. The existence of such 2
Wave of small amplitude was predicted by Alfven in 1942. The existence of
nondispersive Alfven waves of large amplitude was suggested in 1944 by
Walen, who concluded that an Alfven wave of any arbitrary form, frequency
and anplitude in a uniform magnetic field in a uniform incompressible
fluid was an exact solution of the MHD equations. Recently, Parker (1984)
found exact nonlinear Alfven waves with large amplitude but restricted
form propagating along a uniform horizontal magnetic field in a highly
conducting incompressible fluid subject to convective forces by unifora
temperature gradient. .

However, as far as the authors are awvare, the exact solutions for a
nonuniform magnetic field was not found until more than 40 years after the
discovery of a nonlinear wave solution in a uniform field by Walen. |
According to one view, the magnetic field B of the Earth is strongest in
the core, where zonal fluid motions wrap meridional field lines around the‘
polar axis, creating a large toroidal field that is confined to the core.
Compared with this field, the observed main geomagnetic field is
dynamycally ineffective and nay be neglected in a first approximation. Ib
this paper we wish to determine whether there are exact solutions to the
KHD equations in the cylindrical geometry, because the exact solutions of
the MHD equations in a conducting fluid under a nonuniform magnetic field
are difficult to obtain in a sphere. It is shown that there are exact
solutions with large amplitude, indicating that an arbitrary disturbing
force produces other motions as well as Alfven waves propagating along an
azimuthal magnetic field whose strength varies with radius. Although the
toroidal field vanishes outside the Earth’s core the field in the
cylindrical geometry does not vanish outside a conducting fluid. Therefore
» the solutions of the HHD equations in this paper cannot be regarded as
the solution in the Earth’s core in a strict sense. However, we think the
results may be a first step in obtaining the exact solution in the Earth’s
core, which is variable as a result of basic plasma physics and applicable
to the problem in the cylindrical geometry.
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REMARK ON NON-POTENTIAL PART OF THE GEOMAGNETIC FIELD

Naoshi FUKUSHIMA

Adolf SCHMIDT (1939) declared that the non-potential part of the geomagnetic field on the
earth's surface must be merely a consequence of remaining errors in geomagnetic observations.
His paper was so influential that the discussion on the non-potential magnetic field disappeared

ever since.

The apparent non-vanishment of curl;B (calculated from the differences of observed

magnetic field values at neighbouring meshpoint stations) would be, however, more reasonably
attributable to a possible small-scale inhomogeneity in underground magnetic susceptibility
or/and electric conductivity, the spatial wavelength of which is shorter than the distance

between obgservation meshpoints.
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TOROIDAL CURRENT INTENSITY
ORIGINATING IN THE EARTH’S CORE

Y.SANO and M.SUGIURA

Dept. of Geophysics, Faculty of Science, Kyoto University, Kyoto, 606, Japan

Geomagnetic anomalies originating in the earth’s core are investiga..ted. These
anomalies are defined as positive and negative local maxima in the vertllc)a.l tcomlc)l:l
nent of the non-dipole magnetic field, and are supposed to be generated by toroi
currents in the conducting core. . .

We assume that each fnomaly is axisymmetric. The associated toroidal current

density jr in the outer core is developed in a series using the Legendre polynomials
Pn(z):

[+ <]
ir= Z un(r)sind P,(cos8) &,
n=0 .
where r is the radial distance, ¢ is the angle from the a.ms of symmetry,ha.rtl;dt }e;p
is the unit vector in the longitudinal direction. It can easily be shown that the
magnetic potential ¢ outside the core is given by

[+ ]
Pv=a) ( ;5 )™+ M P, (cos §)
n=1

o B0 [T ynre i) ()
M =2n+1 o (a 2n-—-1 2n43

with a and r, the radii of the earth and the outer core, respectively, a.nd# is the
magnetic permeability. M may be termed "local 2"-th degree moment” of tge
anomaly. Using this expression, the magnetic potential ¥ can !)e related to the
integrated value of the radjal profile of the toroidal current densﬂ}y un(r)-

The values of M(™ for each anomaly are necessary for the estimation of u,(r).
Several different methods of calculations are tried. For example, in one method
we deduce M™ from the contour lines of the vertical component of the ‘?bsewﬁ
magnetic field. In another, the least squares method is us.ed to determine Il)l "
from the geomagnetic potential. The table shows the provisional values of. M in
nT for a negative anomaly at the Gulf of Guinea. The total current intensity I for
this anomaly is given by

I= 2/o‘reuo(r)rdr

~ which is of the order of 107 A.

TABLE

MO M) M® M® M5 M)
180 2510 1940 320 210 -130
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CONPLEX MAXIMUM ENTROPY METHOD ANALYSIS OK THE GEOMAGNETIC SECULAR VARIATION

FOR LAST 11000 YEARS

Chizu I1TOTA, Masayuki
Faculty of Science,
A 11000 yr continuvous secular
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analysis.
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m—=a4a - TIME-DEPENDENT FEATURES OF
MAGNETIC FLUX AT THE CORE-MANTLE BOUNDARY

Yoshimori Honkura and Masaki Matsushima

Department of Applied Physics, Tokyo Institute of Technology

Analyses of historical magnetic field data made by Gubbins and Bloxham revealed some
notable features of geomagnetic secular variation (Bloxham and Gubbins, 1985). In particular,
they examined the distribution of radial component at the core-mantle boundary and found many
anomalous spots in the contour map. Bloxham and Gubbins (1987) interpreted these anomalous
spots as indicating the coupling with the mantle. Gubbins (1987) focused his attention on a
patch of flux of opposite sign which has been found beneath southern Africa. Since it represents a
local dipole field near the core-mantle boundary with its polarity opposite to the present Earth’s
magnetic field, Gubbins (1987) suggested the association of such a patch with geomagnetic polarity
reversal.

Matsushima and Honkura (1988) showed that non-zonal magnetic fields are well represented
by fluctuating standing and drifting fields and proposed a model for the epochs 1600 - 2000 A.D.
Using this secular variation model, we examined the distribution of radial component at the
core-mantle boundary. Fig.1 shows the results for the standing part. This figure clearly shows
that even the standing field changes drastically. Fig.2 shows the results for the drifting part. A
pair of positive and negative spots is found beneath southern Africa, as pointed out by Gubbins
(1987), but this seems to be a merely transient feature. A more notable pair of spots is seen
in northern Eurasia. We interpret these spots as representing transient features rather than as
implying possible triggers of polarity reversal.

) 1600

-

IRONES
11

{
\

1800

1980

&



m—=s

EIFR S EAET IS 1 TRME TR K

7= — HHERR Y O R SR

#E W (EEH®X) - ).

Blocmendal (University of Rhode Island)

MAGNETOSTRATIGRAPHY OF ODP LEG 117 SEDIMENTS FROM THE OMAN MARGIN

Akira HAYASHIDA (Doshisha University) and J Bloemendal (University of Rhode Island)

Magnetic measurement has been carried out on samples from eight sites on the Oman continental
margin drilled during ODP Leg 117. Shipboard measurement was carried out with a Minispin spinner
magnetometer and AF demagnetization at peak fields about 5 - 10 mT. Shorebased researches including
progressive demagnetization experiments and measurement with a cryogenic magnetometer revealed presence
of secondary magnetization of normal polarity; after AF demagnetization at 20 - 25 mT, magnetic directions of
some samples turned upwards. Magnetic polarity records of some Oman margin sites are improved.
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PALEOMAGNETIC STUDY OF THE DEEP-SEA CORE (ODP LEG120) FROM THE KERGUELEN
PLATEAU, SOUTH-CENTRAL INDIAN OCEAN - MAGNETIZATION OF SEDIMENT

Hiroo INOKUCHI, Franz HEIDER, and ODP LEG120 Shipboard Scientific Party
Fac. Sci., Kobe Univ., Geophys., Univ. Kunich

The archive halves of most sediment cores of ODP Leg 120 were measured with
the pass-through criyogenic magnetometer to obtain Fh(_—:lr natural remanent
magnetization(NRH). Site 747, located in the transition zone between the
northern and southern Kerguelen Plateau, provided excell.ent. material for a
nearly complete reversal sequence from the present to the middle Oligocene. At
Site 748 located in the western part of the Raggatt Basin on the Southern
Kerguelen Plateau we obtained a good magnetostratigraphic record froam the
Pleistocene to the middle Eocene and a long nornal sequence in the Upper
Cretaceous. The polarity reversal series from Site 748 continues the magneto-
stratigraphic record beyond anomaly correlative 10, where it stopped at Site
747, by 12 willion years to anomaly correlative 18. Site 751, located in the
central part of the Raggatt Basin on the Southern Kergurlen Plateau, provided a
good magnetostratigraphic record with comparatively high resolution for about
50X of the Neogene. MHeasurements of NRH on a few single cubes agreed
approximately with the polarity record from the path-through magnrtometer.
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Magnetostratigraphy and paleolatitude

of the

H.Shibuya, D.Merril,

ODP Leg. 124 was planed in order

Celebes

and Sulu Seas
V.Hsu, ODP Legl24 Scientific party.
Univ. Osaka Pref., Texas A&M, LSU

to unravel the history of the Celebes and the Sulu Sea.

Two sgites were situated in Celebes Basin (sites 767, 770), one in Southeast Sulu Basin (768), and

two in Kagayan Ridge (769, 771).

Path through measurements of the archive halves of the APC

cores gave excellent magnetostratigraphy up to Epoch 10, including records of Cobb Mountain event.

Inclination change in the sedimentary column was observed at none of the sites.
<categ that both of the basins have not experienced latitudinal movement, and thus had
(or its eastern continuation).

part of the Indian Ocean
(1986) is, therefore, determined to be invalid.
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PALEOMAGNETIC RESULTS OF DEEP-SEA CORES (0DP LEG123) FROX THE ARGO
ABYSSAL PLAIN IN THE NORTHEAST INDIAN OCEAN
K. Kodama®, J. 0gg** and the ODP Leg 123 scientific party
“Dept. Geol., Kochi Univ.; °-Dept. Earth/Atmosph. Sci., Purdue Univ.

Leg 123 of the Ocean Drilling Program was undertaken in the Argo and
Gascoyne abyssal' plains in the northeast Indian Ocean, off the north-
western margin of Australia. The principal objective of Leg 123 was to
understand the Jurassic to Cenozoic post-breakup development of the
Indian Ocean and paleogeographic environment of Tethys. Hagneto-
biostratigraphic studies of sediment cores from the basins distinguished
successive Early to Late Creataceous strata available to refine the
Hesozoic geological time scale. The base of the sedimentary section
drilled in the Argo basin was dated as late Berriasian to earliest
Valanginian (~ 140 Ma), which is at least 20 Ma younger than predicted
for the site. Paleolatitude of the basins was at about 30~ 35° S, that

is 10° further north in Cretaceous time than previously assumed.
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A revision of Mesozoic Magnetic Reversal Sequence
- A correlation of marine magnetic anomalies with onshore magnetostratigraphy -

Kensaku Tamaki and Masao Nakanishi Jim Channell
{Ocean Research Institute, University of Tokyo) (University of Florida)

A correlation of Mesozoic marine magnetic anomalies of the western Pacific with the
magnetostratigraphy in Italy strongly proclaim that several additional events exist in the
presently accepted M esozoic reversal sequence. Newly observed additional events are as
follows; an event in CM11n, an eventin CM12n, two or three events in CM16n. Other target
zones to find additional events are CM3n, CM5n, CM9, and CM12-CM 14,
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IOX— 3 O An apparent polar wander path for North China block

since middle Jurassic
Zhong ZILENG and Masaru KONO

Department of Applied Physics, Tokyo Inustitule of Technology

The rocks from north China since middle Jurassic were studied. The paleomagnetic in-
vestigation was carrrried out for two areas. 1. Chefeng, Inner Mongolia, 2. Dalong, Shanx.
Three reliable paleomagnetic poles for Neogene, late Cretaceous, and middle Jurassic were
obtained.

The Neogene results, which were obtained [rom the basalt samples from 41 sites in Chefeng
and 7 sites in Jiening, Inner Mogolia, passed both reversal and fold tests, and the late Cre-
taceous results obtained from limestone at 4 sites in Datong, passed reversal test, while the
isoleted remanences from middle Jurassic sandstones at 4 siles in Datong show strong primary
tendency. Comparision of our late Cretaceous results with those ol similar ages from adjacent
blocks sugggests that no significant ralative movement occurred between Noth China block,
South China block and North Eurasia block at least since late Cretaceous. Ilowever, in the
southwestern and western China, significant movement has occured. The counterclockwise
rotation became vigorous in Lhasa and weslern Sichuan area near the suture zone between
Tibet and India, while in the far northern Tarim, the northward translation was dominant.
Tlese tectonic movements can be associated with the collision between Tibet and India in Pa-
leogene. With th.e paleomagnetic poles of dilferent ages obtained from this study, an apparent
polar wonder path is suggested as following. The paleomagnetic pole is at 87.0°N, 142.0°E
with 95% cone of confidence of Ags = 10.4° in Neogene, at 79.6°N, 170.0°E with Ags = 5.8°

in late Cretaceous, at 77.0°N, 205°E with Ags = 6.1° in middddle Jurasssic.
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Palcomagnetism of Cretaceous rocks from Benxi, northeast China

Ilideo UCIIITMURA!

Hideo TSUNAKAWA?

Masaru KONO! Qin-yun WEDB

I Depertment of Applied Physics, Tokyo Institute of Technology

2 Institule of Research and Development, Tokai University

3 Institute of Geoplysics, Academia Sinica

Paleomagnelic study was carried out for Cretaceous sandstones [rom Benxi in Liaoning Province, China (41.3°N, 123.8°E)

which is situaled about 100km east of Tan-Lu fault. ATl the samples were subjected to a stepwise thermal demagnetization

up lo 630°C, which revealed Lhe linear segiment decreascing to the origin. The obtained paleomagnetic directions pass the

fold test, which means that they may be primary. The corresponding pole position after bedding corrections is A = 59.3°N,

¢ = 202.6°E, g5 = 6.0°. Comparison of the Cretaceous paleomagnetic data from easlern Asia, including this result,

indicates that there may be a significant difference between west and east of the Tan-Lu fault. It may imply that the block

to the east of T'an-Lu [ault rotated clockwise against Siberia/China in post-Cretaceous age.
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Fig.1 Zijderveld diagram of Cretaceouse sandstone (Dayu F.) from Benxi before tilt correction.

Fig.2 Equal area projections of site-mean directions before (a) and after (b) tilt correction.
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Yasuhisa ADACHI', Hayao MORINAGA', Yu Yan [L1U2, Guo Zhu FANG?,
and Katsumi YASKAWA?
'The Grad. School Sci. & Technol., Kobe Univ., 2Fac. of Sci.., Kobe Univ.,
3China Univ. of Geosci. (WUHAN)

Paleomagmetic study have been performed on sedimentary rocks from the Pre-
Cambrian to the Quaternary formations with the aim of establishing the
apparent polar wander path (A.P.W.P.) in South China Block. The result of
progressive demagnetization of the pilot specimens showed that each
characteristic direction could be obtained through thermal demagnetization
treatment rather than alternating magnetic field demagnetization method.
The significant results were ohtained from the rocks in six perlods, on the
basis of the examination of the magnetic stability and the discussion on
the secondary magnetization of the pilot specimens.
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PALEOMAGNETIC STUDY OF EASTERN TIBET
- DEFORMATION OF THE THREE RIVERS REGION -

Yo-ichiro OTOFUIll*, Yasuko INOUE*, Shobu FUNAHARA®,
Fumiyuki MURATA*, and Xilan ZHENG**
* Dcpartment of Earth Sciences, Faculty of Science,
Kobe Universily, Kobe 657, Japan
** Institutc of Geology, Academia Sinica, Beijing, China
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Pcculiar kink shapc is obscrved in gcomorphology at castcrn Tibet. Large three rivers, that is, the Saluween,
the Mckong and thc Yangtze, flow castward in Tibctan Plateau. These rivers change their flows to north-south
direction and are concentrated in the narrow zone with width of about 100km in eastern Tibet.

We had an ecxpedition to traverse castern Tibet along the latitude of about 30°N from Lhasa to Chengdu for
2800km. More than 150 oricnied samples were collected from Cretaceous red beds and granitic rocks of three
geological provinces (Sichuan, Three Rivers, Lhasa) in an attempt to determine the deformation aspect of
southeastern Asia. Many samples had two component magnctization. High-temperature (HT) directions were
isolated afier thermal dcmagnetization above 450°C. The low temperature (LT) component falls close to the
present dipole field before tilt correction, whercas thc HT characteristic directions are well apart from the dipole
field and pass a fold test in the Sichuan province (Fig. 1). The HT components are accepted to be a reliable
paleomagnetic dircction of Cretaccous time. Three rivers terrane has largely clockwise deflected declination with
steep inclination (D=48.2°, 1=49.0°, a95=8.8°), whecreas hc Lhasa Terranc and Sichuan province have northerly
direction with shallow inclination (D=-4.0°, 1=23.3°, ag5=19.2° and D=2.1°, I=27.5°, ags=15.0°, respectively).

Palecomagnetic rcsults provides a strong cvidence for tectonic deformation of southern part of Asia as follows:
(1) The Threc Rivers region expericnced clockwise rotation of about 50° with respect to the neighboring blocks
of the Lhasa and Sichuan since Cretaccous.

(2) The Lhasa and Sichuan blocks translatcd northward by more than 1000km, while they were rotated counter-
clockwise through about 20° with respect 1o the China block.

(3) Deformation ocurred in narrow zone with width of about 500km along the latitude of 30°N. The Three Rivers
terrane was mainly deformed.

(4) The large clockwise rotation of the Thrce Rivers region is attributed to tectonic deformation of the Three
Rivers terrane due to northward translation of the Lhasa block associated with the indentation of Indian
continent.

We conclude that the peculiar gcomorphology in castern Tibet, such as the large kink shape of the Three
Rivers region, is rcflcction of the deformation aspect. ‘ . .

N
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Before bedding correction After bedding correction Before bedding correction  After bedding correction
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Fig. 1. Site characteristic directions (circles) of the high(HT) and low(LT) temperature component for Cretaccous
red beds in Ya'an, plotted on cqual area projection beforc and after bedding tilt correction. Site mean
magnetization dircction (open star) is also drawn with associated circle of 95% confidence in each case.
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PALEOMAGNETIC STUDY OF THE CENTRAL RYUKYU ARC

Masako MIKI', Sinya KONDO2?, Ryuiechi .SHINJO?,
Masahide FURUKAWA' and Yo-ichiro OTOFUJI?
'Div. of Environmental Sci., Grad. School Sci. & Technol., Kobe Univ.
2Fac. Sci., Kobe Univ. 3Fac. Sci., Univ. of Ryukyu
More than 200 oriented samples of tertjaly volcanics and sedimentary rocks
have been collected from Okinawa-jima Island and Kume—-jima Island of the central
Ryukyu arc for paleomagnetic study. The reliable paleomagnetic directions have
been obtained; D=-9.6°, 1=48.5" from a dike rock of about 10 Ma in Oklinawa-jima
Island; D=8.5°, 1=39.7", agg=8.8" from nine sites of about 15 Ma and D=-1°,
I=40.5°, ag5=33.6° from four sites of about 5§ Ma in Kume—Jjima Island. These
results jndicate that the central part of the Ryukyu arc has undergone little
rotation or translation since 15 Ma. Comparison with the paleomagnetic direction

from the south Ryukyu arc suggests that the central Ryukyu arc has behaved as the
different block from the south Ryukyu arc since 10 Ma.
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Fig. 2 Paleomagnetlic slte mean dlrectlons Cclircles) from Kume-)im
126°E 20N Island plotted on equal area projectlons. Mean directlons (stars) of
I 1 1 each formatlon are also plotted with 85X confidence clircles. Open

(soll1d) symbols are upper Clower) hemlsphere.
Flg.1 Index map of the studled area. ARADAKE Fm.: Volcanlcs of IG5Na.

UEGUSUKUDAKE Fm.: Volcanlcs of b5Ma.
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PALEOMAGNETIC STUDY OF PERNIAN LIMESTONE IN THE ASIO MASSIF

Kimio Hirooka and Jun’ichi Okubo

Dept. Earth Sciences, Faculty of Science, Toyama University.

Paleomagnetic sampling of the middle Permian limestone were carried out at
8 sites in the Asio Massif, Kanto District. At all the sites, it is clearly
recognized 3 remanent components A, B and C by thermal demagnetization.
Conponent A is demagnetized at 150 C. Component B appears between 150 T and
300C, and Component C is stable above 300C. It is revealed by comparing the
dispersions of in situ directions of Components A, B and C with those after
geotectonic structure correction, that Component C:-is the original renmanence
aquired in the low latitude region at the tine of formation of the limestone,
while Conmponent B was aquired in the middle latitude at the time before the
fornation of the synclinal basin structure of the Asio region, and Component
C was overprinted after the geotectonisn.
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THE RADIOMETRIC AGES AND PALEOMAGNETISM OF THE WELDED TUFFS IN THE
KANAYAMA REGION, EASTERN GUNMA PREFECTURE (PRELIMINARY REPORT).
Masaki TAKAHASHI* , Ikuya OTOMO'*, Akiko FURUTA *** , Kazuo SAITO**
and Satoshi NOMURA ****
Tohoku Univ. Sci.,
**** Fac. General Studies,

,**Fac. Yamagata Univ., **=*

Gunma Univ,

* Fac. Sci.,
Gunma Univ.,

Fac. Eduecation.,

K-Ar (biotite) dates of the Kanayama Rhyolite (dacitic welded tuff)
indicate the Paleogene time, which signifies that the Kanayama Rhyolite is
correlative with the Futomiyama Group, the Ishizaka Rhyolite and the Asahi
pilot specimens of the Kanayama Rhyolite show that
remanent magnetizations are stable with characteristic directions through
progressive alternating field demagnetization (PAFD).

Rhyolite. Moreovei',
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Fig.1

Paleomagnetic

directions and radiometric

ages of the Paleogene

welded tuffs (ITOH & ITO, 1988; OTOFUJI et al., 198S) .

Map is modified from YAMADA et al, (1982).
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Generalized stratigraphic column of the Kanayama

region and demagnetization curves through progressive
alternating field demagnetization (PAFD) of the Kanayamg
Rhyolite.
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GEOMAGNETIC SECULAR VARIATION DURING THE BRUNHES-MATUYAMA GEOMAGNETIC
POLARITY TRANSITION FROM MARINE SEDIMENTS IN THE BOSO PENINSULA
Makoto OKADA and Nobuaki NIITSUMA

Ocean Res. Inst., Univ. Tokyo,

Inst. Geosciences, Shizuoka Univ.

Detailed paleomagnetic records were studied from homoclinal bathyal
siltstone deposited during the Brunhes-Matuyama geomagnetic reversal

outcropping in the Boso Peninsula, ceniral Japan.
VGP movements between normal nad reversed polarity (g7) during the

follows.

The records were analyzed as

reversal changed broadly extending 5000 years from reversed to normal polarity.
Non-axial dipole component similar to present intensity remained during the
geomagnetic reversal with axial dipole reduction.
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PALAEOHAGNETIC STUDY OF UNCONSOLIDATED SFDIMENTS
Yozo Hamano',
Institute,University

Hasao Ono',
'Earthquake Research

A 15 o long core from Beppu Bay was
The results of stepwise AF demagnetization
is very stable and
record of geomagnetic field for

magnetization

FROM BEPPU BAY
Kunihiko Shimazaki!
2Kochi University

Makoto Dkamura?,
of Tokyo,

palaeomagneticaly analized.
show that the reamanent
this core possesses a continuous
the past 7000 years.
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POSSIBILITY TO RECONSTRUCT THREE COKPONENTS OF PALEOHAGNETIC FIELD
FROH DRM DIRECTIONS OF MULTIPLE CORES (II)

Hideo Tsunakawa
Inst. Res. & Develop., Tokai Univ.

The author suggested an ioportance of reconstruction of relative intensity, inclina-
tion, and declination of paleomagnetic field from DRH directions of nultiple cores at the
last oeeting. However, deconvolution wethod with FFT is assumed that paleomagnetic field
is always approxioated by sinusoidal waves so that sometimes we cannot get a reliable
solution, for example, in the case of transitional field. The author will dicuss an
'integral form ' of reconsruction method.
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Chemico-Viscous Remanent Magnetization in Magnetite

Ozden Ozdemir
Geophysics Laboratory, Departiment of Physics, University of Toronto, Toronto, Canada

The chemical remanent magnetization has been studied during oxidation of single-domain size maguetite
to maghemite. The starling material consisted of single-crystal cubes of magnetite with a mean particle
size of 370 A and were heated in a mixture of 80 % CO(subscript)2 and 20 % CO [lor 741 hours al 395°C
to reduce the oxidized surface layer. The lattice parameter (8.393 A), Curic Lemperature (575°C) and
saturation magnetization 92.2 Am?/kg) confirin that the starting malerial is stoichiomelric magnelite.
Two sets of experiments were carried out to compare the viscous remanent magnetization (VRM) acquired
by SD magnetite to the CRM acquired when Lhe same material oxidizes Lo maghemite. Each VRA and
CRM were induced by heating two fresh samples, one vacuum-sealed, the other in air, in a fickl of 50
microlesla for 2.5 hours at a series of 13 temperatlures frown 100 to 656°C.

The CRM acquired when SD magnctite oxidized to maghemite was of similar intensity lo viscous
remanent magnetization. The remanences of the oxidized and unoxidized phases also had similar resistances
lo demagnetization. These similarities imply that the remanence of the oxidized material is a chemico-
viscous remanent magnetization or CVRM, having some of the characteristics of botl classic growth CRA
and thermally activated VRM. In partially oxidized grains at ordinary temperatures, the conteibution to
CVRM by VRM of the magnetite core is about equal to the contribution by growth CRM of the maghemite
surface layer. Near the Curie point, the intensity of CVRM increases to a Hopkinsou-type peak. ligh-
lemperature CVRM is also very liard: the CVRM produced by oxidation at 552°C is more resistant lo

demagnetization than the thermoremanent maguetization (TRM) produced by cooling from above the
Curice point.
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Low-temperature and High-temperature Hysteresis and TRM
of 215-540 nm Size Magnetites

David J. Dunlop and Kenneth S. Argyle,
Geophysics Laboratory, Departiment of Physics, University of Toronto, Toronto, Canada

We have measured hysteresis, TRM and ARM for synthetic magnetites with mean particle sizes of 215,
390 and 510 nm. Although all these magnelites are larger than single-domain (SD) size, they have a
combination of SD-like and multidomain (MD) properties. TRM, ARM, saturation IRM and coercive
force all decrease on cooling Lo the magnetile isotropic temperature T;. The memory [ractions recovered
on reheating from T to To are 44%, 28% and 23% [lor saturation IRM in the 215, 390 and 540 nm samples
respeclively. The corresponding TRM memories are 77%, 58% and 47%.

AF demagnetization curves of TRM, ARM and saturation IRM. are soft and MD-like before low-
temperature demagnetization (LTD) but become much harder and more SD-like after LTD. Thermal
demaguetization curves show a large [raction of low-unblocking temperature TRM and saturation IRM
before I,TD. These low unblocking temperatures inust represent small adjustments ol loosely pinned domain
walls, hecause after LTD only very high unblocking temperatures are present. In apparent contradiction,
the saturation remanence ratio Mps/Ms is alinost independent of temperature from Tp to 500°C, snggesting
that the relative contributions of SD and MD remanence fractions do not change a great deal at high
temperatures. Evidently heating a saturation IRM produced at Ty is not equivalent Lo producing [resh
saturation IRMs at a series of increasing temperatures, but the reason for this non-equivalence is not
understond.

Weak-ficld ARM aud TRM intensities are strongly grain size dependent. The TRM data link smoothly
with data for >1 micron magnetites, but it is unclear whether there is a well-defined PSD threshold size.
Ihe I'RM/ARNM ratio peaks at values of 10-18 around a particle size of 200 nm, decreasing sharply to -
values <2 for SD grains smaller than 50 nn and for >1 micron MD grains. The TRM acquisition curves
are poorly modelled by Neel’s SD theory but are reasonably will accounted for above the weak-ficld range
by Neel's M D theory.

SD and MD remanence properties seem to coexist over a very broad size rangé in magnetite. The
changing proportions of the SD and MD fractions give rise to smooth, rather than-discontinvous, grain
size trends in magnetic properties.
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The RoLation of the PI'rotoplancis amil the lInitial Stage ol the Earth
Shigera lda and Kiyoshi Nakazawa: Dept. of Applied Phys.,Tokyo Institute of Technology

¥e point oul Lhal the basic proncss of Lhe planctary accumulaLtion is priicles-encouter
io the thrce-body problea( the protosun, Lhe protoplanct, and a planctesimal ). And we
show Lhe rotation of tLhe protplanclts were able to resnltlrom Lhe succossive collisions of

planetesinals, since there is anisotropy of the incident planctesimals in Lthe three-body
problco.
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I — 4 4 FUNDAMENTAL STUDY OF TERRESTRIAL, LUNAR AND ASTEROID MATERIALS BY

REMOTE SIMS
1 . 2 . 2 . 2 . 3
Y. Miura, “A. Yamori, “S. Sasaki, “N. Kawashima and M. Ohta
Yamaguchi Univ., 2The Inst. Space & Astronaut. Science, 3Tokyo Municipal Univ.

Planetary solid surfaces of the Earth, the Mars, the Asteroids and the Moon have been investi-
gated mainly by remote-sensing methods of X-ray and infra-red spectra. The surface materials of the
Moon and the Asteroids without atmoéphere which are formed by amorphous (or glassy) mixtures [1-5],
however, are expected to be investigated by remote secondary ion mass spectroscopy (i.e. remote SIMS
[6-7]). The following results are summarized in this study.

1. The main characteristics of the remote SIMS are (1) complete compositional data from light
to heavy elements, (2) distinéuishment of giassy states and fine-textures of the regolith, (3) various
working distances (with long aisténce up to 50 m), and (4) investigation of implantation degree of the
solar wind and sedimentation process of the impact-related regolith [7].

2. Fundamental spectral patterns of the remote SIMS are obtained in the various 46 materials of
4 standard metallic plates, 25 terrestrial standard samples (minerals and rocks), 9 meteorites (3 iron,
1 stony iron, 3 carbonaceous, 1 eucrite and 1 ordinary chonmirite), and 8 lunar samples (including syn-
thetic lunar samples at the loboratory of Yamaguchi University). The mass spectral intensities of the
varlous samples are not correspondent with the quantitative data directly obtained by the electron probe
analyses [4,5]. The mass spectral patterns of the remote SIMS, however, are characteristic of each
sample, which can be used for rapid identification of the planetary solid materials.

3. Almost all mass spectral intensities of the remote SIMS are exceedingly higher in powdered
fine materials(i.e. soils and some of the regolith materials).

4. It is found in this study that the remote SIMS data can be also obtained at long working dis-
tance (e.g. 37 cm in this. study) to the various planetary surface materials (including synthetic samples).

The research is in part supported by the Grant-in-Aid for Scientific Research on Priority Areas
(Origin of the Solar System) of the Japanese Ministry of Education, Science and Culture (6311007) of the
third author.
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Tahle 1. Summary of the ion mass spectral patttern analyses of planetary solid materials by the
remote SIMS [7].

Sample Remarks

Terrestrial samples Major (re-) crystallized rocks and minerals.
“Lower" spectral-intensity in "hard crystalline" samples, and “higher"
intensity in "fine soil" samples.

Lunar samples Major amorphous (mpact) materials. "
: "Higher" intensity in amorphous regolith and breccias, and "lower" intensity
in crystalline lunar mare basalts and breccias.

Meteorites "Higher" intensity and many peaks in carbonaceous chondrites, and "lower"
intensity in "iron" meteorites.
Martian samples Data are obtained in the SNC meteorites.
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Nitrogen isotope measurements
using a Quadrupole Mass Spectrometer

K. Hashizume and N. Sugiura
Geophysical Institute, University of Tohyo

The nitrogen measurement system is shown diagramatically in Fig.l. The gas
extraction system is similar to that of Frick and Pepin (1981).

After heating the sample chamber well enough to remove the contamination,
the sample placed in a branch of the chamber is dropped to the bottom. About 5
torr of oxygen is introduced from the zeolite chamber and the temperature is
raised using a temperature controller. The maximum temperature is kept for 25
min. before cooling. At the end of this heating period, liquid nitrogen is put
on the Trap-1, and remaining gas is exposed to Cu at 500 C. The residual gas
(mainly nitrogen, argon and other rare gases) is transferred to the
purification line where Trap-2 is set at liquid nitrogen temperature. If the
amount of the gas is too much, then appropriate splitting is made. The
residual gas is adsorbed on the nupro-pl at 1liquid nitrogen temperature.
Condensable gases are pumped out while the nitrogen is in the nupro chanmber.
The same process is repeated using the Trap-3 and nupro-ql for further
purification. The purified gas is then introduced to the QMS. Masses 26-30 are
measured 20 times, which takes about 250 seconds.

Nitrogen is measured as nitrogen molecules and it has two isotopes, i.e.
mass 14 and 15. Therefore we need to measure masses 28 and 29 to determine the
isotopic ratio of nitrogen if there is no interference. Actually, there are
many interfering molecules and we need to measure masses 26-30 to make the
correction. The major interferences are carbon monoxide interference at
masses 28-30 and hydrocarbon interference at masses 26-30. Two assumptions are
needed to make the correction. 1) The isotopic ratios of carbon and oxygen are
known. 2) The relative abundance of hydrocarbon at masses 26-30 is known. With
these assumptions, we are able to get a unique solution for the unknowns
(abundance of nitrogen, carbon monoxide, hydrocarbon and the isotopic ratio of
nitrogen). The correction is quite small (less than a few per mill in most
cases), so even if the assumptions we made is not strictly valid it does not
affect the isotopic ratio significantly.

To minimize the effect of mass discrimination, we always measure rather
constant amounts of nitrogen (3-15 ng). The isotope anomaly is calculated from
the difference of the 15/14 ratio between the sample and the STD at the same
amount of nitrogen. '

The performance of our system is compared with other systems in the world
(Table 1). The Clayton's system uses a dynamic mass-spectrometer, while the
others use static mass spectrometers.

Table 1 Comparison of nitrogen measurement systems

THIS STUDY PEPIN PILLINGER CLAYTON
Dynamic range (ng) 3-15 0.1-250 0.6-14 >50
Error (per mill) 3 20-2 3-0.1 <1
Blank (pg/min.) 1.5 10 1 -
Time (min.) 4 5-20 20-30 -
Cold blank (ng) 0.5 0.1 0.5 2000
liot blank (ng) 3 1 1 <100

—— i —————— - — ——— - - — " == = = - ——— - ——— - — -

Error is one standard deviation.

Figure 1 Diagram of our system
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CIHANGES IN A DECAY CONSTANT OF “°K DUE TO (I1)CHEMICAL FORM
AND (2)EXTERNAL PRESSURE.
M. Kusaba'', M. Inmamura?’, M. Ozima'’, T. vYagi?®', lI. lliyagon'’
"’Geop'hysical Instilute, University of Tokyo,
2 nstitute for nuclear studies. Universiltly of Tokyo,

3 Institute for Solid State Physics. University of Tokyo
He have studied effecls in a decay constant of *°K due to (1) cheaical

form between K in an aqueous solution (KC1) and in a crystalline lorm (KCI).

and (2) to applied pressure.
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T 25 2pWF b IsBF & B REBE Science, 181, 1164-1165,
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Institute. University of Tokyo
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NOBLE GASES IN SUBHARINE GLASSES OF MORB AND LOIHI SEA HOUNT:
CONSTRAINTS ON THE EARLY HISTORY OF THE EARTH.

1) Hiyagon, H., Ozima, N.
1) Geophysical Inst.,

2) Ocean Res. Inst.,

¥e have analized

Sea MHount.

air (9.8), were found in these samples.

might have become greately

stantial loss of the atmosphere.
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Simultaneous Observation of Jovian Decametric Radiation by Two-Dimensional
Interferometer with Polarimeter for Studies on the Generation
Mechanism of Jovian Decametric Radiation

Sho-Ichi Ogi, Hiroaki Misa\éa, Hiroshi Oya and Akira Morioka

Geophysical Institute, Tohoku University

Ionospheric disturbances are inevitably affecting on the fringe phase analyses

of the interferometer.

Some of disturbances are however identified as the change

effects of the sources at Jupiter from the ionospheric disturbance effects. By

analyzing simultaneously

observed data of polarization and source position .

detected by two-dimensional interferometer with consideration of the ionospheric

effect, two types of bursts

from Io-C source with different polarigation were

identified at different polar regions of Jupiter. The results suggest that the

JDR emissions from Io-C were generated
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. IO-INDUCED HYDROMAGNETIC DISTURBANCES IN THE JOVIAN MAGNETOSPHERE :
I. NUMERICAL MODELING AND INTERPRETATION OF THE OBSERVED MAGNETIC SIGNATURE

YAMASHITA, M. and TAMAOQ, T.

Geophysics Research Laboralory, University of Tokyo, Tokyo 113

Abstract : Hydromagnetic interactrion of lo with the Jovian magnetospheric plasma has been studied in detail, based on
generation and propagation mechanisms of HM-waves from a localized current source in 3D-configuration. It is shown that the
hybrid mode of 1D propagation along field lines converted from the compressional 3D isotropic propagation mode is essential for
existence of localized EM-field disturbances, especially those in the outside region of the Io flux tube. Applying this theoretical
model to the localized perturbations both in the magnetic field and ion flow observed in the upstream region of the Io flux tube by
Voyager 1,.we present a quantitative interpretation of the observed component of magnatic field perpendicular to field lines. As for
the parallel component, however, the direct contribution of the compressional wave component is too small in intensity compared
with the observed one, and we conclude that the energetic particle pressure perturbation arising from the advective change due to the
eddy motion and its resultant diamagnetic effect can give rise to the compressional magnetic perturbation being consistent with the

observed one both in intensity and phase.
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A COMPARISON Ol 'I'lll WIDE BAND POLARIZATION AND
MULTI -POINT PFI1XED FREQUENCY INTENSITY OF JDR

K. TMATI and T. KAMIYAMA
Departmenl of Elcclrical Engineering, Kochi National College of Technology

An analysis of Lhe polarizaLion of Jupiler’s decametric radiation during the 1986 apparition of
Jupiter over a speclrum of about IMliz was madc using a newly developed dynanic spectrun observation
systen. The observalional rcsulls imply Lhal Lhe lo-B bursts have strong right hand polarized
cooponents. On Lhe olLher hand, by our (ixed frcquency observation of Jupiter’s decametric radiation,

the tine structure of the lo-B bursts of [ixed [requency are composed of two different types:

separated S bursts and grouped S bursts. in this report, we discuss the relation between the vide

band and the fixed frequency characlerislics.
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Angular Nomentus Transfer in the Jovian Nagnetodisk

T. Terasawa
Departzent of Geophysics, Kyoto University

We have studied the zechanism of angular momentum transfer in the Jovian magnetodisk by means of a nulaltical
simulation. As a initial condition, we made a nonrotating plasma disk in which the pressure gradient force and

the Lorentz force balance. After t=0, the angular momentum is supplied from the inner boundary. We have found
that the angular momentum transfer to.the outer plasma disk is accompanied with the meridional circulation of

the plasma.
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£ 3 JOVIAN DECAMETRIC RADIATION AND INTERPLANETARY SCINTILLATION

Koitiro Maeda

Hyogo College of Medicine

The decametric radiation coming from a source at Jupiter is scattered by the electron density
irregularities in the solar wind and a diffraction pattern is produced on the ground. Since the
.diffraction pattern drifts due to the radially-outward bulk motion of the solar wind, the temporal
intensity fluctuations are observed at an observing site (i.e., interplanetary scintillation) .

If the source locations at two frequencies were different, the diffraction pattern at one frequency

shifts with
respect to that at another frequency. As a result, the temporal intensity fluctuations

at one fre : . v zqs
quency shift with respect to those at another frequency. There is therefore a possibility

that we obtain i i i
in information on the multi-frequency source structure through a correlation analysis

of . . .
the intensity fluctuations at the different frequencies.

Obser i i
vations of Jovian decametric radiation were made at two frequencies (21.86 and 23.0 MHZ as

a rule) in t i
he period from September 1988 through February 1989. A Cross correlation analysis of

the intensi i ’
ty fluctuations at the two frequencies is in progress to measure the frequency arift rate.

We will prese g .
nt the observations and preliminary results from the cross correlation analysis.
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A SEA FLOOR MAGNETOTELLURIC OBSERVATION
AROUND THE AXIS OF THEIZU-BONIN RIDGE

Hiroaki Toh and Jiro Segawa

Ocean Research Institute, University of Tokyo

A sea floor magnetotelluric observation was made around the axis of the lzu-Bonin
Ridge. An ocean bottom electrometer gave a time series of the electric field at the sea
floor, which was analyzed through Sompi spectral analysis method together with the sei-

multaneous ocean bottom geomagnetic field at the same site.

The caluculated impedance

tensor proved to be in harmony with the transfer functions that were previouslly calculat-

ed around the MT observation site.
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A SEAFLOOR GEOMAGNETIC OBSERVATION
AT THE BREID BAY. ANTARCTICA

Jiro Segawa and Hiroaki Toh
Ocean Research Institute, University of Tokyo

A seafloor geomagnetic observation was made at the Breid Bay, Antarctica, during the
JARE29 in summer. A three-component fluxgate type ocean bottom magnetometer was success-
fully instalied and recovered. which resulted in yielding a time series of geomagnetic
three components of every | minute for about 40 days. The time series obtained was
analyzed through some spectral methods together with the seimultaneous geomagnetic data
observed at the SYOWA station.
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via Public Telephone Line

Data Collection Systen

for Observations

Related Electromagnetic Bonisslions

of Earthquake-

Chikara ITSUI, Yasuhiro OKAZAWA, Ichiro TOMIZANA, Yoichi SEO and Takeo YOSHINO

of BElectro-Communications

Univ.

SSRO,
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A quasi-realtinme

data collection system via public telephone
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SIXTY YEAR VARIATIONS IN GEOMAGNETIC FIELD MODELS DURING 1910 -1983

Yukiko YOKOYAHA and Takesi YUKUTAKE
Earthquake Research Institute, University of Tokyo

Geomagnetic field models from 1910 to 198) were derived from annual wmean values of geomagnetic

components at 21 observatories.
models, we obtained several decades variations.

Applying a Sompi spectral analysis method to the time variations in
Aoong them, the variations of 40 to 50 years are

predominant in most of the Gauss coefficients, and the variations vary almost in phase.
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P—s A MODEL OF DIFFERENTIAL ROTATION
WITH SPECIAL REFERENCE TO THE SOLAR DYNAMO

H. Ohnuki, M. Matsushima, A. Kitamura and Y. Honkura
Department of Applied Physics, Tokyo Institute of Technology

The a-w dynamo mechanism, which is likely to be operative in the solar dynamo, requires
a strong w-effect; that is, the fluid in the convection zone must rotate differentially. Although
such a differential rotation is clearly seen at the surface of the Sun, detailed features at depth are
not well known. In this paper we estimate differential rotation, assuming that the torque due to
changes in angular momentum caused by convective motion is balanced by that due to viscous
force.

The viscosity must play an important role in our estimation of differential rotation. Since
- its realistic value is not known, we took the viscosity as a parameter and changed it va.rio.usly.. It
then turned out that the pattern of magnetic field distribution depends strongly on the viscosity
and the value v = 10° m?/sec seems to best represent the observed pattern. We show in the figure
time-dependent pattern: of the toroidal magnetic field during the half period for the value v =
10° m?/sec.

The magnetic diffusivity should also be an important physical quantity governing the solar
dynamo. Again we took its value as a parameter and examined its effect on the depend?nce of
the pattern of magnetic field. We then found that the period of magnetic field variation is very
sensitive to the magnetic diffusivity and in order for the period of 22 years to be realized, the
diffusivity should be about 2 x 10° m?/sec. .

Thus we could estimate realistic values of two important physical quantities contro!lmg the
solar dynamo; v = 10° m?/sec and 77 = 2 x 10° m?/sec. Using these values, we also examined the
non-linear a-effect by introducing the dependence of a on the intensity of the toroidal ﬁeld.. It
was found that this dependence affects only the intensity of magnetic field and the period remains
unchanged. Therefore, our estimate of the magnetic diffusivity would be reaSQn,a-ble'
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MAGNETOTACTIC MICROORGANISHS AND BITTER PATTERN CONFIGURATION
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T. Hatsunaga
Tokyo Univ. Agri.& Tech.

and

S.Sakai

Toyama Univ.

M.Funaki,
NIPR,

IDENTIFICATION OF THE MAGNETIC POLES
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The results were recorded on

introduce the results of fine magnetic structures of FelNi

those meteorites by video recording.

The magnetic poles

Toluca iron (octahedrite) were
microorganisms (mainly magnetotactic bacteria) and Bitter pattern

configuration.

s

Lod

&
MEHE
BE0
~HE 58
B W
MW
mmﬁmmm
rﬁmﬁuo
tumim;
TN Ny
CREVN
B QLN
MR E = ™
EoF I NS
Bz QiR
DV OB N BN
HECHEN I
#VEFQISRK
AW o #Q
HwEES NE

o E

e HERSD

-3
?mu.uut
HEENSZ K
K wwE Sy
WA~ EZe

CBUN(HE e

nH-BE- K
Z RN R
QA I LY
R X hEE -
FI$#He Q10
He W
MK S
MUK S

AR T

%=

R 56 h

B &

BHLE

-
~—

St.Séverini

V7 %
5h 3

R
R

Vo s
~R

HH
2R
®e

N

t) ¢t)
prape 4

BR
i

pa): 3

o
=3
WwE
s
i
(8}
B
zQ
Hie
HS
1

PN

™ o

COHBMS

patternD A MW B o HHBIINBEIHIE

BNRNE B 0 — 8 & & 0 R-EH ix B 2 5

Bitter

h

l

RER
B N
#aee
RE 3

iz g
< HD

nitedD & B KR

Ww Y B

St.Séverin

(Tetrataenite

5.

i
o
W

=
=

B
HY

—

=

BE
k=

83

L
=y
i
B
no
z 2
o
+R
21

oy

- 40
SR
¥ £30
YR
e W
e
S
ooy
o QN
RS
U
0 e
© %R

’ X
vOD
W

5

7t

Lanellaend ¥ v
itter patternik # i3 T 1}

NI 7Y 70REAL

lanellaelizif o T

ix.
Z W,

T
te
h



TEHY ~BEUERER R - LR

TR EESHEEY AT A

Mi 480 - oA (ARRI AER)

FULL-AUTOMATIC PORTABLE SPINNER MAGNETOMETER COMBINED WITH
AF DEMAGNETIZER AND MAGNETIC SUSCEPTIRILITY ANTSOTROPY METER

Nobuaki NITTSUMA and Masato KOYAMA

Institute of Geosciences,

Shizuoka University

836 Oya, Shizuoka 422, JAPAN

We describe a new combination system
for paleomagnetic measurement, into which
the following four instruments are
incorporaled: a ring-core-type flux-gate
spinner magnetometer, an alternating
field (AF) demagnetizer, an ARM superim-
poser, and a magnetic susceptibility
anisolropy meter (Figure 1).

The system is composed of the follow-
ing mechanisms or circuits:

@® a ring-core sensor and its driving
circuits (an activator and a lock-in
amplifier),

@ a sensor holder incorporated with
three sets of coils, which are utilized
for AF demagnetization, ARM overprinting,
and susceptibility anisotropy measure-
ment, respectively,

@® a mechanism for sample rotation and
resetting for 6-spin measurement, using a
pair of non-magnetic ultrasonic motors
and motor drivers,

@ a magnetic shield case,

® a demagnetizing current generator and
a power amplifier,

® a regulated current source for ARM
overprinting and magnetic susceptibility
anisotropy measurement,
@D a central controller and I/0 inter-
faces (a personal computer, a digital
voltmeter, a GP-IB interface, an I/0
board and peripheral circuits).

In this system, the whole measurement
process is controlled by the central c?m-
puter, which executes the sample rotation

.and reset during 6-spin magnetization

measurement, the ON/OFF and wave-f?rm
control of demagnetizing current during
stepwise AF demaghetization, and the
ON/OFF control of DC magnetic fﬁgld
during ARM overprinting or gusceptibility
anisotropy measurement.

The noise level of the magnetometer
corresponds to 1 x 10-8 kA/m (emu/cc).Of
30 cc sample for 10 times stack{ng
measurement. The maximum field jntensity
of the AF demagnetizer is 50 mT. The to-
tal weight of the system is only about 35
kg, which is light enough for field use.

FEED BACK
sine wave
oscillator i__
. power ]
multiplier driver amplifier
D/A AFD COiL.
converter ARM SUS S RING CORE
AFD CONTROL DC current w
DC _FIELD ON/OFF source Z % g
<3
I/0 board E g @ 2
SAMPLE ROTATION & RESET § @ 2 H
motor [ : § o -
ultrasonic
d river motors
REFERENCE PULSE
computer
GP-IB digital lock-in SIGNAL PICK UP
interface voltmeter amplifier

Fig. 1

cE sianaL | Sensor
activator

Block diagram of the system. AFD: alternating field demagnetigation;

ARM: coil for overprinting of anhysteretic remanent magnetization; SUS: coil
for magnetic susceptibility anisotropy measurement; S: sample; R: resistor
(0.5 Q ); C: capacitor (1 u F); RING CORE: ring-core-type flux-gate sensor.
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Paleointensity Measurement by an Automated
Spinner Magnetometer System

Masayuki I1OSIIl and Masaru KONO
Depertment of Applied PPhysics, Tokyo Institule of Technology

We lave developed an automated paleointensity mcasurement system. This systein consists ol a spin-
ner magnctomeler and an electric furnace, and they are lully controlled by a personal computer. This
maguclomeler rotales a smnple as well as translales along Lhe rolaional axis, so thal the magnetomeler
necds no replacement: of a sample in measuring all the three components of the maguetization of the
sample. The eleclric furnace in Lhis system is controlled by the PPID action from the computer and ils
performance is satisfactory for the paleoiutensily cxperimments. This furnace can well reproduce the same
temperature in successive heating cycles wilh an accuracy of less than 0.5°C, which is an uullcpcucahlo
quality for the use in the experimenis by the "I'helliers’ method.

BEOWMKMIBMEERDIME. Y 2D UNGIEHITELHFELTHASNT WS, L
LEnBETREM oM., BT LTHBILOMELHEZ LB ES B3, KR TR, /*~vFnay
Ea— %2> THHIRMIBREZ RO Z2EREZTLI>EAWMHIN S 2 7 L OBIBEITR - 120

— o2 EF - TIE, WL 3 XD DOIIEIC IR SIRANLBETHSY BB{LicgLTY
Bho K2 FA0MN . KR ZEEZ B 3 EEHFICTOEIRMICIE» TEBMEYE LI LiITLs T,
RHMOBEMAZ LT CRABILOMNELITRNICENTE bo MAEIZ. 1x 1077~ 1x 107 Am? @
Bt RES 2HHER B,

BANFUS Y €2~ o0 PID WHEC &> THAE TV S0 7 9 ZEOER TR, 100 ~ 700°C
DHERI LT 50~ 100°C i 2 EF>RBOMBMEARBHUBLETH D, KV RFLTRCORER
Bicxd LT, BEBED 2°C LHOWMETHF ORIEMMZITR S C LMKk b, 7Y x0TI,
WH+ 2 2@0MBIENG IE—REOMRUMSTEETHED. A2 7 L0088 05°C LLINOKETH
—REEART B LMK D,

BEoZAFLADAECF —HHUBRUBRAF BT v Ca— 2o AMBMANESNLTEY, TR
MU ECRIEREZLLATEZABEUSFRITEDI CEBNEEN -, FLMMRTCHAY -
FREE PN, ERDHIRBIBICESEI N3 &R EV, KA YR F a3 GHIEREIBMIE DN 72 R Tk
HWRHATHD. SV 7 RUA—FO 27 28BF 5 & &, WEMBETIRBFZoEM
AigThsLEI SN 3, Rack Pinion

fan Stepjring motor for transiation -_E i
: : : Stepping males for talation —

Solenoid  cail

Als duct Photo inleteuples for totatinn

Herical geats

l Fluzgate sensor

Ceatme shalt bd

Sumnple

Plastic Supporter

e
—_—
_————————=

Thiee-layer pesmalloy magnelic schieM case Photo interrupter fne Leansiator

Fig. 1 Scliemalic view of Lhe system.
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Propely of automated remancence measurement system by 2G Iinlerprises
I'akahiro NAKAJIMA and Masarn KONO
Depertment of Applied Physics, ‘T'okyo Institute of Teclinology

We introduce 2G Entlerprises’ sample handler system (2G803) and degaussing system (2G60IT).
I'hey have enough elficient for rockmagnetic and paleomaguetic study fitted up with 2G’s SQUID sys-
tem. ‘They all can be contorolled by a computer over Lhe cach RS-232C data link. With Lhese systems
all the procedure of one sample’s 1emanence measurement and its AF demaguetization can be donc

anlomalically.
1986 SEBLK . WA T 2G 3k o A= 7 8l TEDLSEHNEFR>pTHB. RELO L >IN
(2GTOAR) LI & T W3, SEI—dONE % E Bk EREeHHAESE VWS>V TREP TS B,

T35 fl'-]’;h 2G @ sample handler (2G803) & 3R
F#E (2G601T) ABA SN D TENIRDVTIHE

T3, [{ y

ENTNLOUMO AU TOL>TH 5, s 22
Sample handler

o I NEWhod BlIE  d6iE (LF). @R,
90° 71 » 7 (Fig. 1)

o M) Jish AEMER LUEHEIE R F o Y S E— 5 —
2N P F347,.000°7 Yy FSi3H&UTE WY, \,}\

o MdthiliiE  AEAE 20 mun/sec ~ 3500 mm/sec ,

BE4¢E 0.01 Hz ~ 6 112
o WMEHKNE  IEAE 0.325 mm,  [Gl4E 1.8 deg
o L ~TOWPA RS-232C 2R LT3~ Ea —

Fig. 1 9 2 1.7 DL LAl

I TITA o i

&) : Sanple haneller
. APV TE~F— || avho-3—"
Deganssing system KRS
o Ak lelmholz coil BY . L il o> B 33 58 A .
(200112) . % 95 nu-metal b TV S, ap - '
o W ANFEA: I 0.4°) p-p,  WEE 0.4 W'l p-p
o HMy D 1IN - AR/DMINE 5 & CE MBI TR CH VRIS
ikl & 5, H —L
il

o ldF~ToOWE RS-232C AL Ta ¥ Ea —
Amp BEU
avita—-%-2

MGG IR (2 EIFEINGANE B . HE ~ 1078

A/m) b RS-232C (ML THF—9 %20 YEa—-5 N ' H )
sQut

DAMBEZDT. ¥FXTDrRFLPavyEa—5 15T 2 Dv—nF ” ] u/,’.,,?,-,-«

;
1

HBHTIIET S 5 (Fig. 2) o l
[ * .
Lol k4512 R TS5 2 & 5ic. Sample handler , T L
Deganssing sysl.ém DWMIFE(Aic>WwTIR. HOIREM '
Lozt -3 M MEQ wRWHA TS, TERLORE
WD v Ea—9 L CoORBEEICLEZ OSSN ,' i

Fig. 2 fva¥ LD RMIG
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GEOMAGNETIC EXCURSION (17)
RECORDED IN A STALAGHMITE DEPOSIT
fflayao MORINAGA', lkuko HORIE2, Haruko MURAYAMAZ, and Katsumi YASKAWAZ
'The Grad. School Sci. & Technol., Kohe Univ., 2Fac. of Sci., Kobe Univ.

A pa'leo-directional record has been obtained from a stalagmite from an un-
named cave in West Akiyoshi Plateau, Yamaguchi. _Four core samples drilled
out from the stalagmite, one was from upward growth layerings and three were
from lateral growth layerings, had almost the same directional variation
records to each other, indicating that the NRM acquisition was unaffected by
the deposited plane dip. A magnetic reversal was recognized in the inner
(older) layers than a boundary like the growth hiatus. The directional
record of the outer (younger) layers possibly correlated with the unconsoli-
dated sediment record from 2.4ka to 6.5ka. The reversal was not identi-
fied in previous stalagmite record over the last 15k years, and can not be
correlated with the Matuyama-Brunhes boundary, taking the cave formation age
into consideration. The reversal may be either a geomagnetic excursion or a

geomagnetic subchron before 15ka, although the age determination is now in
progress.
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GEOMAGNETIC SECULAR VARIATION IN SOUTH CHINA,
AS RECORDED IN A STALAGNKITE

Yu Yan LIU', Hayao MORINAGA2, Katsumi YASKAWA!®

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

A paleomagnetic secular variation record has been obtained from a stalagmite
(LHZ 1) from Luohuzi cave in Pingle, Guanxi, South China. Their magnetic
stability is higher than that of Japanese stalagmites. Medium destructive
fields are over 40mT for almost all disc subsaamples. The directional
resvlts from the stalagmite are not scattered throvgh total subsamples, and
seem to show high reliability. The resultant directional curve is the
firstly presented one of the past geomagnetic field variation in South
China, although the age delermination by '4C wmethod is now [in progress.
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PALEOINTENSITY STUDY OI' BAKED SAMPLLES
FROM TOKYO ARLEA IN 700-840 A.D.

Naoko Ueno

Masaru IKono

(Toyo University) (Tokyo Institute of Lechnology)

Thellier’s method was applied on polsherds with ages of 700-750 A.D. collected near Tokyo. ludivisnal
results seemed good but they diller substantially among successful samples. Next, the method was applicd
to samples cut [rom a single roof-tile. Again L results are not the same within expocrimental errors.
Helerogeneous temperature distribution, rather than anisotropy, scems Lo explain the diflerences.
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PALEOINTENSITY STUDIES ON HISTORICAL AND C-14 DATED HAWAIIAN LAVAS
-—- PRELIMINARY RESULTS ---

Hidefumi TANAKA and Masaru KONO

Dept. of Applied Physics, Tokyo Institute of Technology

Holcomb et al. (1986) studied paleodirectional secular variation (SV) for the past
6000 years from more than 60 dated lava flows on Hawaii Island. They revealed a very
detailed SV curve for the last 3000 years. Increasing such precise data of SV over
the world is surely useful to understand the geomagnetism in a global way. Qur main
purpose is to add paleointensity informations to their SV curve. E:or the future use
of paleointensity data for spherical harmonic analysis, W€ aimed at accurate
determination of paleointensity of less than 3% error.

30 dated lava flows were sampled at 30 sites. Most of the lavas collected are
identical to those studied by Holcomb et al. (1986). The age of the 1ava518553
between 1960 AD to 14200 years BP(Before Present), and 22 lavas are for the pas; 2o
jears, Core orientations were measured by sun and/or magnetic dn—ection_s-l :;81])1
for some cores, orientation errors by local magnetic anomaly were s‘.“rpriSIIB yof the
of less than *3° in spite of strong NRM intensity of 1-10 A/m. Coe’s vers one first
Thelliers' method was used for paleointensity determination. NRMs we:  losest
measured for all cores from each site and five cores whose NRM directions‘a:; was made
to the mean direction were selected for experiment. Thermal demagnetizatio

on a pilot specimen for each site to determine the best temperature steps.

. and
Paleointensity determination was so far finished for the samples from Sdus:;::'the
other 4 lavas are now in progress. We encountered several problems Figures
experiment which was finally solved by careful examination of the data. collected
below illustrate one of the problems. These are Arai diagrams of 2 “'"J’cles d another
from the same 1lava. HA560101 shows linear NRM-TRM relation for < 0-400 at:ll.s rather
linear part for 450-580°C. If there is no pTRM test performed, it11ne8r part
difficult to decide which segment we should select. We think the short

use pTRM test
below 400°C step should be adopted for paleointensity determination bs;: of HAS560201.

fails in higher temperature steps. This idea is validated by the I"_‘es successful pTRM
The result of this specimen is quite successful as known from t ef HAS60101. For
tests. The slope of the linear relation almost coincides wit ity of less that
the moment, the initial aim to determine a very accurate paleointegie paleointensity
32 error has been failed, and the actual error involved in a mean @

is about 10% or more.
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0 tam % ° TRM
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Figure. Arai diagrams of 260 years BP Hawaiian lava samples. Results of p
are much different between the two, and yet the obtained paleOi“te"Sities coincide
(66 pT for HAS60101, 61 pT for HA560201) if we take the linear portions which pass
the pTRM test.
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ARE THE RELATIVE ABUNDANCES OF THE SOLAR CORONA THE SAME
AS THOSE OF THE PROTO-SOLAR NEBULA?
Kunitomo SAKURAI

Kanagawa University

According to Breneman and Stone (1985), the relative abundances of
the solar corona should be assumed as the standard of those for the sun
as a whole. If this idea proposed by them were acceptable, the relative
abundances of the photosphere would necessarily become different from
those of the solar corona, because it follows that highly volatile
elements should be depleted from the corona. This means that the relative
abundances of the sun (or, the solar-system) are not the same as those of
Cl chondrites, but similar to those of C3 chondrites, volatile elements in
which are deficient as compared to those found in the solar photosphere
and C1 chondrites. Since Cl chondrites are now considered to be the
most primitive matter identified as the debris of the proto-solar nebula,
such an idea cited above has to find the mechanism for the depletion of
highly volatile elements from the solar corona. It seems difficult to
systematically explain the difference between the chemical compositions
of the corona and the photosphere. )

Some fraction of highly volatile elements have been lost from the
solar corona by the solar wind since the birth of the sun?
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EVOLUTION OF
ORBITAL ELEMENTS OF KEPLERIAN PARTICLES DUE TO DIRECT COLLISIONS

Keiji OHTSUKI, and Yoshitsugu NAKAGAWA

Geophysi i
physical Institute, University of Tokyo, Tokyo 113, Japan

In the stud

quite impor{agtf._ P;ralgetary formation or origin of the planetary rings, it is

elements of Kepleria essential to evaluate the evolution of the orbital

Sun, or ring particrll particles (i.e., planetesimals revolving around the

effect of the gravit es around a planet). Taking fully into account the

orbital elemento ‘dl y of the central body, we have examined the changes of
‘due to mutual elastic, or inelastic collisions.
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KRB THEBE 2 oHEREIS denotes  the surface o
LT, MaEENRS i particle, and the coordinate
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221-239 ) remaine (1978), Icarus 34, central body andlone of the
) °o . ‘ Golliding particles (which is
at the origin) are at rest on

the x-axis. The straight line
shows the circular orbit
(e = 0) and the spirals show
the non-circular orbits

(e 5 0).
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It is well known that the solar
expected
the

is the velocity

heating in interplanetary space.

inhomogeneity in

regions, which
of this study
small-scale

is caused by the

inhomogeneities.

AXBR7oOobF2oXEDs#HLTLL
tEoRBE. HHMEILEIOOLDERDNLT
ABAPOMBMBBOEELELRULTW 3, XK
BRAGTTRERLETIHBEO—-—DIZI L
bw3IAbPY-—LHEHBEFANMD V. 2 O
HBTHRECAANDIPOHN TS 32 &I
MEBIh 22N, Z h i Ay E M
HoBRBETHHY., BERPEBVWT LY
AHBRCERIBRBETH RO,

—‘ﬁ\
>0) . EHFEM—FZETRLRBETHBULL2S
38 (dv/dt<0) & Vv & 7 b i E
M, ChUBBLUEEDRKE VBRI &M@
FTH B2ty (H1BHE), 20
FrEgEENERULDDSDSH 3 WL 2. &
BOZAPPY -~ LHBEFRAARKRLEE h 3
B, BHEEBXPO. &9 Ay —11o/hx b
fluctuations® % ¥ %2 U % 3 & M b h 3,
T 0L T H (HE) W
FZVEEOSFY— 2., HICHEEEH®RL.
2LV T. BEEFALEHL

Jm b oD i BEE A

- >

SOLAR w
NHOMOGENETITI

Research

wind protons cool
from the pure adiabatic expansion,

the solar
the former study we confirmed the heat generation at streanm

large-scale
is to discuss the possibility of

EEBERUL>S>5 38 (dv/dt

My — Z Xk B
-
I N D HEATTING

E S

Center, CRL

more slowly than
which indicates additional
One of the possible heat sources
wind with various scales. In
interaction
inhomogeneity. The purpose

solar wind heating by

6.0—
8.0~ A AA
- a
x
"9 4.0— a o0 Y
.
S a A
g . 'Y a a
3.0— a [ Y]
5 ae ?
E [
K 20— a0 A0 :
- A
L9 © [
“3 3
10— e g‘ &3
1 ] Bl | 1
300 400 300 600 700

Velocity (km s™)

FIG. |. A PLOT OF THE DAILY AVERAGES OF BULK VELOCITY
AND PROTON TEMPERATURE FROM SUISEL,

Open triangles represent the data in which flow velocity

increases by more than 50 km s~ ' per hour. (Ro.(4)

Fh iy —Lxh 2 BBERCESAME

EEERMY RSP TV 3,

(1) W.Miyake et al.(1988) Solar Phys.117, 171.

(2) L.F.Burlaga and K.¥.0g8ilvie(1973) J.Geophys.Res.18,
(3) A.Geranios (1982) Astrophys.Space Sci

(4) W.Miyake and T.Mukai

(1987) Planet.Space Sci

2028.
99.

+35,

'g..gv
185.



P— 1 7 "2&»13112&K3PWP (75X HEBHAM) F—yoREARN

——— EFEzEANEW

MR OBE O XF R, #HA B S8 #X

S ETI P

Detai .
SPal:::!::i:f?,nflyses of Plasma Wave Probe ( PWP ) Data fora the Sakigake
-- Acculate data deduction method froe low S/N conditions

T.Kobayashi, H.0ya, A.Morioka, K.Iizima

Geophysical Instititute, Tohoku University

A

dat:e‘;o:et:"d of data ana!ysis has been developed for accurate dedution of
develoned e low S/N conditions where coherent noises are overlapped. The
ped method has been applyed to analyze plasma wave data in the

interplanetary space and also to analyze the data in the ¢

comet encounter.
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ON THE ORIGIN OF PLANAR MAGNETIC STRUCTURES IN THE SOLAR WIND

T.Nakagawa and A.Nishida (The

Astronautical Science)

Planar magnetic structure

Institute of Space and

is a distinetive magnetic

structure found in the IMIF data obtained by Sakigake at 0.8-1.0
AlU and is characterized by highly variable magnetic field vectors .
which are nearly parallel to a fixed plane for several hours. The

field vectors rotate frequently

without showing any preferred

polarization and take almost all directions parallel to this
plane. Eight ¢ases have been identified during the 25-month

period from July 1985 to July

1987. They tend to be associated

with high-bela plasma. Possible origins of PMS are invesligated.
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VI ZBLALIRTOABIZRE =D,
BEBLEMME - JbE X - toward - away
DEBH—-DORBOS Blz@illxh 3,
HiBvectoriz—Fmicw->< D EET 3
Babb 32 < 0BE. RE-rE
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DB RH tangential discontinuity T
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Solar Wind Structure with the Effect of the Solar Rotation

Haruichi Washimi
Research Institute of Atmospherics, Nagoya University

The structure of the solar wind is analyzed with including the
effect of the solar rotation by using an MHD simulation method.
It is shown that the interplanetary current 1in the meridian
plane, which produces the helical component of the interplanetary
magnetic field, comes into the sun in the open field reglon,
while the current goes out of the sun along the boundary between

the open and the closed regions.
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The evolution equation of the wave spectrum as well as the nonlinear
forces generated by random Alfven waves in a finite beta plasma with
. phenomenological Landau damping effects are derived. The effect of
microscale random Alfven waves on the propagation of large-scale
hydromagnetic waves is also investigated by solving the mean field
equations. It is shown that the parallel propagating random Alfven waves
are modulationally stable and that the obliquely propagating random Alfven
waves can be modulationally unstable where the energy of random waves is
converted to the slow magenetoacoustic waves, that can Landau danp,
providing a mechanism of dissipation of Alfven waves.
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P— =1 3DIMENSIONAL MHD SIMULATION OF MAGNETIC FLUX ROPES

T. Ogino!, R.J. Walker?, and M. Ashour-Abdalla®3

! Research Institute of Atmospherics, Na.gc;ya. University
2 Institute of Geophysics and Planetary Physics, UCLA, U.S.A.
3 Department of Physics, UCLA, U.S.A.

Magnetic flux tubes are formed at the dayside magnetopause during a southward inter-
planetary magnetic field (IMF). When the IMF has a large B, component, a strongly twisted
and localized magnetic flux tube similar to magnetic flux ropes appears at the subsolar mag-
netopause. In the magnetotail, plasmoids appear due to the formation of near-earth magnetic
neutral line during a southward IMF. When the IMF has a finite B; component, magnetic field
lines have a helical structure connected from dawn to dusk. In particular the helical field ]i:txes :
near the center of plasmoid are bundled at the both edges of plasmoid and form a structure sim-
ilar to magnetic flux ropes. The magnetic field enhances whereas the plasma pressure decreases
inside the flux rope. When the southward IMF was initially imposed, a structure like magnetic
flux ropes immediately appears due to tail reconnection. ' . )

In order to study magnetic reconnection at the dayside magnetopause and in the tail,
s high resolution code with longer magnetotail was chosen. This code solves the MHD and
Maxwell’s equations as an initial value problem by using the modified two step Lgx..VYendroﬂ'
scheme. The magnetic Reynold’s number, which is the magnetic diffusion tinfe divided by
the Alfvén transit time, is S = 200 ~ 2000. In the simulation a solar wind with a nun}b:l'
density n,, = 5cm=3, velocity v, = 300kms~! and temperature Tow = 2 x.losoK flows mj
the simulation box from the upstream boundary at z = z;. The IMF is given by BilIMFth-;
(Bs, By, B.) = Brmr (0, cosd,sin 8), where Bryrr = 5nT. Free boundary conditions, W ereThe
derivatives of all physical quantities are zero, were used at z = zo, ¥ = £¥0 and z = zo;l't‘
mirror boundary condition was used at z = 0 and a simple fixed ionospheric boundary con 01 (l;:)l)l
was used near the earth. The MHD equations were solved on a (Na, Ny, N;) = (180, .-.1.21 ,8 7
point grid. The spatial mesh size was Az = Ay = Az = 0.5R, and the time step was Atﬁ-a- 2:51{:
The physical domain of the calculation is given by z; = yo = 20 = 30.25Re and %o == l;ots o.f

Quasi-steady state magnetospheric configuration will be demonstrated with sna.p‘si o o
typical simulation results for two different IMF conditions: (a) incoming S°“tl_’.ward:l_l_ 0) 0
ward IMF, Brayr(t = 0) = 0 and (b) imposed southward and dawnward IMF, Bmﬂf‘( -; %) 2100-
In both cases the orientation and the magnitude of the IMF are same and are ch_osen.as -
and Brarr = 5nT. When IMF was purely southward, a symmetric plasmoid i:'ol'm*?d m the noon-
midnight meridian, which was composed of closed loops of magnetic field lines. This was due
to the formation of a near-earth neutral line. When the IMF had both a,.southwa.rd and a
dawnward component, a plasmoid was similarly formed, however it had a finite B; component
even in the noon-midnight meridian. The magnetic field lines had a helical structure connected
from dawn to dusk and the B, component became larger than the other components near the
center of the plasmoids. Near the magnetopause the magnetic flux ropes are aligned “1°f15 the
x~direction. The width of the flux rope is about 6Re. The magnetic field increases .Wh‘le the
plasma pressure decreases inside the flux rope. As time elapses, the bundled anfl twisted field
lines at the edge of the plasmoid are disconnected from the earth as tail reconnectlf)n progresses,
and the plasmoid composed of helical field lines begins to propagate down the tail.
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NUMERICAL ANALYSIS OF COUPLED HYDROMAGNETIC OSCILLATIONS
IN PLASMAS WITH FIELD-ALIGNED INHOMOGENEITY
S. FUJITA1 and V. L. PATEL2

1) Kakioka Magnetic Observatory

2) Division of Atmospheric Sciences, National Science Foundation, Washington, DC

Coupled hydromagnetic oscillations in the magnetospheric configuration with
inhomogeneity across and along ambient magnetic field 1lines have the same
physical properties as those of off-meridional ducted waves in the upper
ionosphere when collisions between charged and neutral particles are neglected.

Numerical results confirm that_the enhanced coupling occurs at frequencies of
the Aalfven normal modes even when there is an energy absorbing boundary. The
enhancement of the attenuation at the frequency of the Alfven normal mode is

intensified when field-aligned distribution of the fast magnetosonic wave is

similar to that of the Alfven normal mode.

(10" %km™1).
. !
:q:’ 6 Tabh--
'8 Normalized correlation between the
o
ﬁ SI— field-aligned distribution of the
o
8‘ 41— electdomagnetic field disturbance of the
8 ) Alfvén normal mode and that of the fast
9 |
g magnetosonic wave.
3 2
§ T ,
] .
2 1 frequency (Hz) correlation
0 | I e 2 e e e TP,
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Frequency dependence of the spatial
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attenuation coefficient of the ducted

wave (magnetic inclination = 40° and ~~CTTTTTTTTTTToTTTTooooooosmes
off-meridional angle = 30°). Vertical

bars denote the eigenfrequencies of the

alfvén normal modes.



P — 22 3 The Facility of HIPAS (High Power Auroral Stimulation)

A. Y. Wong, S. Minami, T. Tanikawa, Y. Nakamura, UCLA/UA HIPAS group
UCLA Osaka City Univ. Tokai Univ. ISAS

The HIPAS (High Power Auroral Stimulation) is located 30 miles east of Fairbanks,
Alaska. A purpose of HIPAS experiment is to investigate the ionospheric response to an in-
tense HF power radiation from the ground as an active experiment (Fig. 1). Here we intro-
duce the present status and future plans of HIPAS experiment. : )

As one of the transmission style of HF heater (1.6 MW, CW, 3 MHz), audio frequency
modulation has been conducted in order to perform an effective VLF radiation in the
lonosphere. An HF Doppler measurement and spectrum analysls of received echo coming
from so-called transmitting two tone HF wave have been done as diagnoses to observe the
fonospheric modulation. The method operating together with two digital ionosondes for this
expelli:ment is discussed (Fig. 2). Observations of the heated region are also conducted by
satellites, ’

In 1989, another extremely high power HF heater system (100 GW, 7 MHz, Pulse/AM)
has been planned to be installed at the facility. The electric field of the radiated wave 1Is
high enough to ionize neutral particles at the resonance region in the ionosphere. Even the
major auroral electrojet itself will be fully modulated by the artificially ionized particles
(Fig. 3). Applications of the HIPAS experiments are going to open a new era in ionospheric
research.

FROM PASSIVE TO ACTIVE -
IONOSPHERIC RESEARCH R

—__ TONOSPHERE

REFERENCE
FREQUENCIES

ARY )

RECEIVING SITE HULTI-FREQUENCY
. TRANSHISSION SITE

—'\
Aurora T : 1ath
. ‘I Fig. 2  Principle of the fonospheric modulation
: Radio study using an HF Doppler system based on

Array T T T multi-frequency transmission. .

Natural

Flg. 1 To modify patches in the ionosphere
18 an exciting active experiment for
the upper atmospheric research.

A — \
EXTREMELY LOW FREQUENCY COMMUNICATIONS

Electrojet [

Radio
Frequency Modulated
Magnetic

Fleld

Fig. 3 Tapplng the electrojet would-
introduce many applications paying

attention to the behavior of the
lonsophere.
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Spatial Structure of Turbulent Fluctuations Observed in the Magnetosheath

Masakazu Takami!, Tomoyuki Iliguchi?, and Susumu Kokubun!

1. Geophysics Research Laboratory, Tokyo Univ.

2. The Institute of Mathematical Statistics, Tokyo

The turbulent fluctuations of the magnetic field observed in the magnetosheath by the satel-
lite ISEE 1 and 2 are quantitatively examined by the Fractal analysis. It is shown that the
magnitude of the disturbance in the magnetosheath show a tendency to maximize at the lo-
cal time of 08:00~11:00 where the nominal IMF encounters with the angle of 8p, = 0°. The

several indices characterizing the turbulent fluctuations in the magnetosheath are schematically
illustrated.

Hagnetosheath (BA{EM S L8 ¥) D EEBHIBH W %+ A¥—BRREld, ZORKTREL LRIBOR NI,
IRBETHOFRFRLL T, BB 7 Yo—F, AT 2 MSHPoOISIIRHTTHN (BRUEYHH) oftth
WRCLIAHSERNBAERO T — 2B, SRR, L 35BHK, BAKBOT XX —WRFTEL, RBRHI
THEBRBRIEXF 6L, LiLkss, BHR EROLRERET S,
R L3770 —FREOBMUBEORCH T, XHH FRATCRBHHEROBALLELE, 757 2005
BEBCIIFRL 7S AVEALBORRC+ bt 0o BONRT—AR) PARIFEEOLBEY X 2T, BifF
MeAzey —OHBMSERCELV, f>C. Wi BEOVTORBERTVEY,
ROBFEHNER (EFA) ORERVRBRICK W HIE o
Eh3byThHsh, MSHOILLARBEH ORI B H W ,
RERLEAYHALPEEhTVEY, TOEBE, FEE 1) T. Higuchi, Physica D, 31, 277, 1988.
BB hoFER b 25 —BOLRIFFEENL 2) T. Higuchi, in preparation (Phisica D), 1989.
hokZbizkd, 3) @0 et al., &%¥£81, SIEMIATFHA
o4}, AhPRRTI7IF47E L THERRE
hikvsrarBRoFrELERE, BRTIOH hoil
BYRH53F%E (ME75 2 2 AR EMEE) #81,83E%
$LoRHBLE, 75272 NRITOFAKIX. MSHhob
BRIAOLSHERERPEETE SEMMAEN (AT —
AR PAERDZIEDHEFELRADIT—2BNPRW)
BRADAT—ARY PALOMBEN, HiEAT -2
PARRDIZERLERBECHETEZDIZ LTS,
BKARX75 72 NVEITEMS CREL L LBBEIS S
DERECHLTIToh, BIFCHALEF—2RAT
WEISEEIRE->TELhRE4 ¥ LIRIHzOBHE T
—2Cdd. BIFHEROKHCIIYMSHOBMBELD
ZMRBCOVWTUTORNSERLI L - &
BEvEAGR (3P EIWLT) oflhik, Yo—x ,
NsBIEREELTWS, BORAEBKBVTIE (1/16 .l In GSE coordinales
Bk, S3PHUT) HEHOIMFEYa v JEIMNEHT ’
»3 &5 Hi® (parallel shock region) T, 7ot v M1. SBifEbhkISEEIoEFAL S ay YEEOH
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Rumi Nakamura' and Takasi Oguti?

'GRL, Univ.

of Tokyo,

2RIA, Univ. of Nagoya

By using a simple electric field model including time and space dependence,
we calculated analytically the azimuthal distribution of the source region
of theinjected particles at the substorm onset. We showed that the observed
electron flux and the en-ergy dispersion can be explained not only form the

broad distributed Injection
region near the onset meridian.
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Simulation of charged particle motions in realistic magnetosphere
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nodels

and the effects of a corotating electric field

S. Takahashi and T.
Faculty of Sclence,

¥e have developed a method of
spheric models and compared the
of the magnetospheres.
and examined
models.
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three-dimensional
flow patterns
We estimated the pitch angle
day-night asymmetries of
¥e also estimated the effect of a corotating
keV electrons under the condition Kp = 0 model and obtained a significant
with and without the corotating field at distant regions of the
discuss the relationship between the extent of the corotating

lyemori
Kyoto University

trajectory tracing with realistic oagneto-
of protons and electrons in two such nodels

dependence of the trajectories of protons
flow pattern between these two
electric field on the trajectories of 1.0
deference between the
nagnetosphere and
electric field and the trajecto-
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CALCULATION ON THE SPATIAL FLUX DISTRIBUTION OF ENERGETIC PARTICLES
INJECTED DURING A SUBSTORM.

Yoh. lkebe! Masaki Ejiri?z Takeo Yoshino'
'Univ. Electro-comm. 2National Inst. Polar Res.

¥e have calculated the spatial flux distribution of energetic particles which were injected from the
tail region at substorm onset. As an application, we made a simulation for fon flux energy distribut-
lons associated with “nose’ event measured by Explorer 45 several hours after substorm onset in the

dusk sector of equatorial magnetosphere. The calculated flux energy distributions are found to
reproduce the observed “nose’ flux structures. '
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AURORAL OBSERVATION AT
GODHAVN (GREENI.AND)

e [] .

. .
Masaki EJIRI Takeo HIRASAVA
¢ Faculty of Engineering, Takushoku University
»+« National Institute of Polar Research

Kazuo MAKITA  Hisao YAMAGISHI

Several instruments including Fluxgate mapnctometer, ULF detector, VLF detector, Multi beanm
riometer, All sky TV camera and Photomcter vere installed at Godhavn, Greenland. Observations
vere started from September 1988 and ve cxamined several months data. It vas seen the polevard
expansion aurora in the midnight sector and sun-aligned arc in the morning sector. It vas also
found a transpolar aurora in thc pre-midnight scctor and a bright aurora in the morning sector.
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P—330 Oscilative variation of ionospheric electric field after SI event on February 9, 1986

I 1 2
Satoru TSUNOHMURA, Masayuki KUWASHIMA, Syoji KAINUMA and Takshi KlKUCHI3

1 Kakioka Magnetic Observatory, Kakioka, Ibaraki, 315-01 Japan
2 Communications Research Laboratory, Koganei, Tokyo, 184 Japan

3 Hiraiso Solar Terrestrial Center, Nakaminato, Ibaraki, 311-12 Japan

Oscilative variation of ionospheric electric field after SI event at 1748 UT on February 9, 1986 is
examined on the basis of one second values of geomagnetic fields at Kakioka and ten seconds values of HF
Doppler frequencies at Kokubunji. In Figure 1, reproduced plots of original data are shown. An SI occurs at
1748 UT with a sharp onset. The range of the whole variation reaches up to about 90nT. Oscilative variations
with the period ~ 150 seconds can be seen in both records after the SI. This oscilative variation with too
longer period than Psc3, cannot be regarded as geomagnetic pulsation.

In order to check the phase relations for this event, expanded plots for time are shown in Figure 2, where

differences of data for ten seconds are
ORIGINAL OB

described. E-WEST is the deduced westward

H I J N -’/\\«/HL_ electric field calculated from geomagnetic
0 o N ['SONT variations using simple relations of ijono-
Y\\ A spheric conductivity assuming that the vari-
Z‘ ’ . — 1 \_‘_1 ) ations of H and D components observed on
2.5MHZ i A"HM"A'W' g ™ B the ground are fully caused by ionospheric
S,OMHZ por -.\,‘-..,,minu'\yww - /j\"'“/\—vxf pe— ]Z-UHZ currents. From the fact that variations of
8. 0MHZ ot Aot o A an . HF Doppler frequencies and E-WEST are almost
anti-parallel, it is suggested that the

1740 1800 1820 1840 1800

86/ 2/ 9 wun electric field inferred from the variations
Figure 1 Variations of geomagnetic fields and UF Doppler of HF Doppler frequencies are due to compres-
frequencies for the SI event on February 9, 1986. sional mode IIM waves excited in the magneto-

sphere by the solar wind pressure variations.
DIFFERENTIAL DRTAR
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Figure 2 Time-expanded plots
1740 1800 1820 “of ten seconds differences
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of data.
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GLOBAL DYNAMICS OF ULF MAGNETIC PULSATIONS
OURING 7-14 FEBRUARY 1986 MAGNETIC STORM

K. Hayashi. T.Yamamoto. S.Kokubun. and T.Oguti¥

Geophysics Research Laboratory. University of Tokyo. Tokyo 113, Japan
* From April 1 1989. at Rsearch Institute of Atmospherics.

University. Toyokawa. Aichi 442, Japan :

Nagoya

Dynamic characteristics of magnetic pulsations during a major nagnetic storm was

investigated based on a global network data detected by 20 induction magnetometers put
in sub-auroral. auroral and cleft latitudes. Clear storm-phase dependencies i
occurrence. simultaneity, extent and tempo-spatial dynamics of beslo °h°ra°tefis:ics
of Pcl-5 ULF pulsations are demonstrated by using improved dynamic spectral displays
-on power. sense of polarization and axis-orientation of polarization ellipse.
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HF DOPPLER OSCILLATIONS DURING A LARGE GEOMAGNETIC STORM

ON FEBRUARY 6-8,1986

S. Kainuma, T. Ogawa, T. Katou, H. Nojiri, M. Kamata, T. Kurosu, M. Kawahara,
M. Kunitake, S. lguchi ( Communications Reserach Laboratory )

Using IIF doppler (HFD) data obtained from a HFD network operated by Communications Research
Laboratory, we report observational results of the ionospheric oscillations associated with a
large geomagnetic storm on February 6-8,1986. We observed (1) a sudden change of HFD associated
with SSC at 1312UT on February 6,(2) large-scale TIDs which are also detected by the MU radar,
and (3) a HFD pulsation with a period of about 2.5 min triggered by S| at 1748UT on February 9.
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LONOSPIIERIC VARIATIONS IN TIE PERIOD RANGE OF DAYS TO TENS DAYS
DEDUCED FROM TIIE IIF DOPPLER OBSERVATION ( 2)

Katsuyuki YABE, Yasuo YOSIIMURA, Takashi SIIBATA, and Takashi OKUZAWA
Department of Electronic Engineering, Denki-Tsushin University

The IIF Doppler (Ill;‘D) variations of JJY 8 Hllz sky wave observed at Chofu, together with the
horizontal component of the geomagnetic field at Kakioka and the foF2 at Kokubunji, from Jan.
to Dec., 1887, have been analyzed to obtain both the auto and cross spectral estimates of the
ionospheric variations in the period range of 2 to 60 days. Main results of the present anal-
yses are as follows: (1) Lhe IIFD data contain several dominant periods in the range of 2 to
10 days and around 15 days, (2) these dominant peaks are common among either the three or two
kinds of the above data, and (3) solar-rotation period, about 27 days, has not been detected

explicitly from the IIFD data.
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A SYNOPSIS OF DECENBER 1988 SUNDIAL CAMPAIGN

H. Inuki. H.Hinakoshi. T.Kikuchi.

S. Fukao. and CRL Sundial Group

(Communications Research Lab. ) (RASC.Kyoto Univ.)

¥e have observed the ionosphere during the period of December 3 - 12. 1988
by an ionospheric chain and NU radar. lonospheric disturbances associated with
the geomagnetic bay on December 4 and the Sudden Impulse on December 12 are
observed: (1) On December 4. the phase of the N. DAKOTA signal advanced by
98° as observed at Inubo. and spread-F and scintillations were observed during

06 - 11 JST in Okinawa and Yamagawa.

(2) On December 12. an abrupt frequency

decrease of 0. 4Hz followed by an increase of 1Hz was observed on JJY signals

received in Kokubunji and Hiraiso.
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THE SOLAR ORIGIN OF THE GEOMAGNETIC STORM(1988.11.30)

. 'y
F.lomita. S.Isozaki, Kk.Ohobu. S.Watari, K.Sebata. M.Tokumaru, asgic-KOJ'ma
C.R.L.., Ministry of Posts and Telecom., *R.I.A.. Nagoya .

The geomagnetic storm on November 30, 1988 was analyzed for its possible solar 0Hgi)?ﬁt-znt:f;:i’ecl: (I)}:s
ae as follows:-(1)The effects of the solar flare activity are scarcely impossible. @

co-rotatineg high-speed region or coronal hole is possible. (3)The effect of the disappearing filaments
can ot be denied. 0
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20 GHz IONOSPHERIC SCINTILLATIONS DURLING A GEOMAGNETIC STORM
ON NOVEMBER 30, 1988

I. Nishimuta, T. Ogawa and H. Minakoshi
(Communications Research Laboratory)

In association with a geomagnetic storm commencing at 0800 UT on November 30, 1988, iono-
spheric scintillations (2.5 dB) of a 20 GHz radio wave from the geostationary satellite C(S-3
were observed at Yamagawa (31°N, 131°E), Japan. These scintillations were ‘simultaneous1y
accompanied with the VHF and 12 GHz scintillations on other geostationary satellites, ETS-2 and
BS-2, respectively, and also with the abnormal increase in total electron content due to the
well-developed equatorial anomaly and the range-type spread F on ionograms.  We infer that
these peculiar 12 and 20 GHz scintillations were caused by very saml]—scale irregularities 1in
the F-region which were produced by both strong electron density gradients and storm-associated

electric fields.
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TONOSPHIERIC DISTURBANCLS OF NOV. 30, 1308 :
LONOSPHERIC  SCINTULLATION AND TOTAL ELECYRON CONTENT GBSERVED AT LOW AND MIDDLE LATITUDES
BY LIS-11 136 MHz BEACON

P —37

Hisonitsu Minokoshi, Ichizo Nishinuta ond Hiroto Mitsudoze
(Comnunicotions Research Lahoratery)

The iunnospheric disturbances during the geanagnetic stors of November 38, 1980 were investi-
gated by using data of ionespheric scintillation and totel electron content obtained by the ETS-1I
beacan eaperisent at the latitude chain of 4 stations in Japan. The wost rearkeble stord effect
was severe ionaspheric scintillotions occurring in association with sudden enhancesents i0 total

electron content in the lower-nmiddle latitude region centering around Yamagawd ae N, 131° E
geographic, 20°N, 162°W geovnagnetic).
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SEVERE IONOSPHERIC SCINTILLATION EVENT ON NOVEMBER 30, 1988
AND A ROLE OF EASTWARD ELECTRIC FIELDS

Takashi Maruyama and Satoshi Okamoto
(CRL/Wakkanai Radio Wave Observatory)

Severe ionospheric scintillations at frequencies up to ~10 GHz were observed associated with a
magnetic storm on November 30, 1988. We analysed scintillations at earth stations spread over Japan
in connection with the variation of the background ionosphere derived from the data obtained fron the
CRL ionosonde chain. At most of the stations scintillations began between 19:30 and 20:00 JST.
Tonospheric virtual height (h’F) and critical frequency (foF2) varied anomalously during the night.
A close exapination of the data suggests that the sudden increase of eastward electric fields
which started at ~19:30 is a leading cause of generation of the irregularities through the EXB

instability mechanisnm.
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(E(ERED
TONOSPHERTI DISTURBANCES OF NOV. 30, 1988
- GENLERAL PFEATURE OF [IONOSPHERIC
DISTURBANCES OBSERVED BY DIGISONDE 256 -

Serji 1GI, Hisamitsu MINAKOSHI, Mikitoshi NAGAYAMA, Hisao KATC and Tetsuo TAKEUCHI
(Communications Research Laboratory)

The shinchure of Lottomside ionosphere is investigaled using ionograms of both digital ionosonde (Digisone
256) aml 9B-type ionosonde during Lhe period of jonospheric disturbances of november 30, 1988. Besides main
traces salellile traces hegan Lo be observed al aliont 1303UT and abruptly disappeared at 1703UT. '!‘ can be
thoughl from Ihe ionogram reduction lo electron densily profile that. lhe observation of the satellite traces
were due fo e estreme till slructure of the jonosphere. During the period of this event, small-scale
structures showved downward propagation.
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SCINTILLATION OBSERBATIONS BY NNSS SATELLITES ON NOVEMBER 30,1988

K.Ohtaka, M.Kunitake, and T.Ogawa (Communications Research Laboratory)

During the gecmagnetic storm started at 8hUT(17hJST) on Nov.30,1988, ionospheric scintillations were
observed at Kokubunji by means of 150/400MHz radio wave from NNSS satellites. Two dimensional map and
latitudinal-time plot of the scintillations show that(1)the northern boundary of scintillations extend
to 49°N before OhJST on Dec. 1, (2)the northern boundaries in the western region (<135°E) remained at
41°N until 4hJST, while these in the eastern region (>135°E) did not exceed 36°N after 2hJST, and (3)the
latitudinal ranges of the scintillations became narrower, with increasing east longitude.

Nov.30~Dec.1,1988 satellite path
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P—a 1 GEOMAGNETIC EFFECTS OF THE HALL AND PEDERSEN CURRENT

FLOWING IN THE AURORAL IONOSPHERE

fohru Araki and Kristian Schlegel (Max-Planck-Institut for Aeronomy, D-3411 Katlenburg-Lindau, FRG)
Herman Luhr (Institute for Geophysics and Meteorolgy, Technical University Braunschweig,

) Mendelssohnstrasse 3, D-3300 Braunschweig, FRG)
Correlation studies are made on relationships between ionospheric currents calculated from EISCAT radar
data (ion drift, electron density and temperature of ions and electrons), and ground magnetic
variations observed at 7 stations of the EISCAT Magnetometer Cross. The data used are 5-min averaged
values taken every 10 minutes during 24 hours on July 28-29, 1987 when the eastward and westward
electrojet were well developed in the afternoon and early morning, respectively. Two coordinate
gystems called B-and E-frame are used. The B-frame represents the ordinary geomagnetic coordinates
wvhere the geomagnetic north and east are taken as x- and y-axis, respectively. In the E-frame, the
direction of the horizontal electric field in the ionosphere is parallel to the x-axis so that the Hall
current always flows in the positive y-direction and the Pedersen current in the positive x-direction.
The correlation in both frames are examined for the x— and y-component of the ionospheric currents and
the corresponding magnetic variation on the ground. The correlation is highest for the y(Hall)-current
and x-magnetic field in the E-frame and lowest for the x(Pedersen)-current and y-magnetic field in the
g-frame (see figure below). More detailed quantitative analysis is made by taking into account the
dependence on the direction, latitudinal location and non-uniform distribution of the_current- The
contribution of the Hall current was estimated as 0.56 nT/(A/km), when its center is above the r:::'l‘
gtation. The Pedersen current also makes contributions of 0.14-0.20 nT/(A/km). The results of fzr
gnalysis also show that the nighttime level of a quiet day is a suitable choice of the base value
the geomagnetic variations in the auroral zone.

EISCAT : 0800/28 — 0800/29, July, 1987
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field (eastward jet) and the crosses for the southward field (westward jet).
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CHARACTERISTICS OF MID-LATITUDE ASYHHETRIC DISTURBANCES AND THEIR RELATION
TO LARGE SCALE HAGNETOSPIIERIC CURRENT STRUCTURE

T. Iyemori (Faculty of Science, Kyoto University)

The longitudinally asymmetric geomagnetic disturbances during several major storms are analyzed
using the data from 10 middle latitude stations. Both H and D components are used to derive the
* asynoetry indices. The amplitude of the asymmetry in Il and D is found to be in the same order of
nagnitude indicating that the field-aligned currents (or the return current of the auroral
electrojet) mainly contribute to the mid-latitude asymmelric disturbances rather than the partial
ring current. The local time variation of the asymmetry is analized and the relation to the large
scale magnetospheric current system is discussed.
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Dst index derived at WDC-C2 (4 stations) is shown by dotted line with H-SYN (10 stations).
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The spectrum of magnetic field excited
by artificially-triggered lightning

|. Nagano®, S. Aiba*", M. Makino~ and T. Okada™"®
*Kanazawa University, °“Kanazawa Institute of Technology
***Nagoya University
In order to initiate the lightning artificially, twenty-five rockets are launched at !:Jhis!nku

mountain near Kanazawa during the period of Nov.7 to Dec.10, 1988. The wave forms of magnetic field
excited by the triggered |ightning were successfully twice observed at the distance of 3.6 km away
from the launching site, which consisted of several narrow.pulses. The spectrun of the vave ford
wvas below 300 kHz. And a spectrum of the radiation field vas estimated using a solution of
Maxwell’s equation. The intensities of the radiation fields vere an almost constant in the fretufencv
range of 3 kHz to 12.5 kHz. We will discuss the freauency dependence of whistler wave amplitude
observed by S-310-18 rocket on the view point of the above results.
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P —aa On @he propagation of LF whistler-mode waves deduced from
conjugate measurements at low latitudes

Y.Tanaka and M.Nishino
Research Institute of Atmospherics, Nagoya University

Whistler-mode signals transmitted from three Decca stations(Biei,L=1.54,85.725 kHz;
Akkeshi,1.51,114.300 kHz; Wakkanai,1.61,128.588 kHz),Japan were measured at multiple
observing points in magnetic conjugate area around Birdsville(L=1.55),Australia.

The whistler-mode signals(85.725 kHz (A . =f /fHeq=0-32), 114.300 kHz(0.40),128.588 kHz
(0.55)) observed in the conjugate area indicatéd a remarkable frequency dependence of
the occurrence ; the signals were detected only at 85.725 kHz and not identified at
114.300 kHz, and they were never detected at 128.588 kHz at any observing points. Such
the difference of occurrence between 85.725 and 128.588 kHz cannot be understood from
the calculation of the transmission loss in the lower ionosphere by means of a full wave
treatment. Non-identification at 114.300 kHz may be due to the heavy attenuation of
signals while penetrating the ionosphere down to the observing point(Birdsville) with
wave normals at large angles with respect to the magnetic field. Hence, these results
from the conjugate measurements have demonstrated the ducted propagation in field-
aligned enhancements of electron density. Also, direction finding results at 85.725

kHz may support the ducted propagation, indicating the ionospheric exit almost parallel
to the magnetic field through the observing point.

At magnetically severely disturbed times, the whistler-mode signals appeared
almost continuously during the nighttime, and they were intensified by more than
20 dB. The intensity increase of signals are due to improvement of propagation
conditions and/or wave growth caused by interactions with energetic electrons.

On the other hand, measurements of VLF whistler-mode signals were carried out
at the conjugate point(L=1.93) in South Australia of the VLF transmitter in Eastern
USSR, simultaneously during the LF observation in 1984 and also 1986. However,
the intensity increase of the VLF transmitter signals was not identified. For
the signals at 85.725 kHz, the energy of resonant electrons becomes about 570 kev.
High energy particle measurements more than about 200 keV by Exos-C satellite have
demonstrated the enhanced particle precipitation ‘less than 1 MeV centred near L=
1.71, but no positive correlation is found with magnetic activity(Ky) (Nagata et al.,
1988) . These suggest that neither improvement of ducted propagatign such as
enhanced formation of ducts nor increase of high energy electrons of 500 keV order
occurred below L~ 2 in association with magnetic disturbances. Furthermore, no
positive correlation of natural whistlers observed at L=1.55 and 1.93 was identified
with magnetic activity during the observation in 1984 and 1986, which also suggests
no effect of magnetic disturbances on the ducted propagation.

While, energetic particle measurements by NOAA satellite have demonstrated the
increase of energetic electrons of 30 keV in the low latitude below L ~ 2 after the
maximum depression of main phase of the severe magnetic storm, as is accompanied
with the development of Dgy (Kikuchi, 1989). The occurrence(total duration per
day) of the whistler-mode Decca signals observed during 57 nights in 1984 at Birds-
ville indivcates the highest correlation with the magnetic activity(3F K,) on one day
prior the occurrence(Nishino et al., 1989). In fewer cases in 1986, the similar
correlation has been identified. Hence, it is deduced that the intensity increase
of the whistler-mode Decca signals at magnetically severely disturbed times is
attributed to the wave growth caused by cyclotron resonance interactions of ring
current electrons(~ 50 keV) injected into the low-latitude magnetosphere below L~2,
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Spectral broadening phenomenon of OHEGA signals caused by wave-wave interaction

S. Shimakura', Y. Chiba', H.

llayakawa? and T. Ondoh®

1. Dept. of Electrical Eng., Chiba Univ,
2. Institute of Atmospherics, Nagoya Univ.
3. Comnmunications Research Lab.

OMEGA signals data acquired on ISIS 2 satellite at middle latitudes in Augast 22, 1984 demonstrate

the existence of a spectral broadening effct. The present paper suggests that nonlinear interaction

effct between OMEGA signals and power line harmonics in the ionospheric plasma generates the spectr-

al broadening phenomenon, based on bispectrum analysis.
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Pitch Angle Distributions of Electrons and Protons Observed by CHZORA Satellite
at Lov Latitude Zones

K. Nagata, T. Kohno", H. Murakami®", A. Nakamoto'*,
N. Hasebe, J. Kikuchi®®, and T. Doke"®

Faculty of Engineering, Tamagawa University’
*The Institute of Physical and Chemical Research
**Department of Physics, Rikkyo University
"Faculty of General Education, Fhime University
""Science and Engineering Research Laboratory, Waseda University

Pitch angle distributions of precipitated electrons (0.19-3.2 MeV) and protons
(0.58-35 MeV) observed by OHZORA satellite at low latitude zome L=1,6-1.8 are shoun.
The electron and proton intensitics are greatest at pitch angles maximized near 90°.
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Fig.1 Observed pitch angle distributions of precipifated electrons and protons at low
latitude zone L=1.6-1.8. Error bars show the statistical counting errors.
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Local momentum transfer processes in AMPTE release clouds
as seen in 1D hybrid simulation studies and IRM in-situ data.

S. C. Chapman:,l M. W. Dunlopzand T. Ter:asawa1

1) Dept. of Geophysics, Kyoto Univ., Kyoto, Japan.

2) Space and Atmospheric Physics Group, Blackett Lab.,
Imperial College, London, U. K.

As part of the AMPTE(Active Magnetospheric Particle Tracer ExPlorers) 1
mission, lithium and barium clouds were released which were sufficiently
mass dense to strongly perterb the ambient solar wind/magnetosheath
flow. The initial photoionization process produced sufficient
densities of release plasma that a diamagnetic cavity was observed

by the spacecraft from which the releases were performed, the IRM
(Ion Release Module), which was initially located at the releaseé
centre. A key property of these release clouds was that the ler
spatial/temporal scale of this strongly perterbed region was smalle
than, or of order, the Larmor scales of the various ion species.

One dimensional hybrid simulations have been used to investigate the
Process of momentum transfer between the oncoming protons, and the
release ions, (most of which were created within the diamagnetic
cavity) which takes place locally via the boundary layer structuré
that forms at the ‘cavity edge. The simulation results show that a ich
well defined, quasi-steady field and plasma structure evolves in whic
the bulk of the release ions are moved en masse by a snowplough type
Process. As the boundary structure moves into the release CIOUd’that
'gathering up' the release ions, it crosses the IRM locatiom, S° he
the IRM samples the entire boundary structure. Features in both t
field and plasma bulk parameters, and detailed ion kinetics which 1
define the boundary structure in the simulation results are £ound 1nnal
the IRM in-situ data. When set in the context of the three dimension=-
release geometry, the momentum transfer processes found in the one
dimensional simulation results are also quantitatively consistent

d
with the bulk motion of the release clouds, as seen in ground base
optical observations.
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EXOS-D data analysis

1SAS is linked to the Japanese PI facilities

through Lhe electric network, and provides on-line archival of all the

EXOS-D dala as well as the difinitive attitude/orbit data.
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One of Lhe unique poinls in Lhis system is a real time
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display of the scientific data al ISAS,

Handl ing
Data handling and analysis systems for Lhe satellite EX0S-D have been

"QL plots"”, and their bardcopies sre dislributed quickly to the investi-
galors in Japan for the use of Lheir extensive study wilh respect Lo Lhe

interesting phenomena.
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Ground based data analyses of VLF onboard EXOS-D (AKEBONO)

Masayuki YAMAMOTO" Yoshiliko ITO! Yoji KISHI' Iwane KIMURA! Kozo HASHIMOTO?
'Kyoto Univ. *Tokyo Denki Univ.

VLF instruments onboard EXOS-D involve a wide band receiver(WB), multi-channel analyzers (MCA),
’ Poyl.lt'lng flux analyzers(PFX), ELF band reccivers(ELF), and a vector impedance analyzer (VIP). Most of
the instruments yield PCM data, whercas WB provide analog data which are recorded by a digital tape
recorder. In this brief report, we introduce the way of ground based data analyses.
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Fig. 1 An example

TR TR o
of QL PLOT of VLF observed by

EXOS-D(AKEBONO) on March 9th, 1989.

Fig. 2 An example of power spectrum of MCA from
12:20:45 to 12:23:15 on March 9th, 1989.
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10N MASS SPECTROMETER ONBOARD EX0S-D SATELLITE

N.Kaya, T.Yoshioka, T.Mukal, E.Sagawa and LEP team
(Kobe Univ.) (1SAS) (CRL)

The EXO0S-D satellite was successfully launched into a polar orbit on February 22.
The lon mass spectrometer (IMS) was installed onboard the EXOS-D satellite in order to observe
encrgy, mass and pitch angle of ions precipitating into the auroral reglon. The IMS has a very
high time resolution of 2 sec, because it can simultaneously obtain both distributions of mass
and pitch angle of fons. The electronics of the IMS was confirmed to function perfectly by the
test soon after the launch. The high voltage will be applied to the analyzer and MCP in the
latter part of March. The initial observation results will be given in the presentation.
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FIELD-ALIGNED CURRENTS DETERMINED FROM THE MAGNETIC FIELD OBSERVATIONS
ACQUIRED WITH THE EXOS-D SPACECRAFT

s s

R. Fujii , H. Fukunishiz, S. Kokubun® , K. Hayashis, S. Okanoz, K. Yumotoz, M. Sugiura’,

Y. Tonegawa®, F. TohyamaS, M. Natori® EX0S-D MGF Group: | Nat'l Inst. Polar Res.,
2 Tohoku Univ., 3Univ. of Tokyo, 4Kyoto Univ., 5Tokai Univ., ¢ISAS

Magnetic field observations are successfully conducted on the EX0S-D spacecraft by a triaxial
fluxgate magnetometer. The experiment objectives include observations of field-aligned currents
(FACs), magnetospheric currents, and ULF waves. These observations, taking full advantage of the
unique combination of various instruments are performed to achieve a better understanding of the
electromagnetic coupling between the magnetosphere and the ionosphere. This paper reports upon
deduction of FACs from the magnetic field observations and charcteristics of FACs associated with
magnetic storms occurred in early March, 1989.
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Poynting flux measurement of the auroral kilometric radiation

by EX0S-D (Akebono)satellijte

A. Morioka, H.Oya, T.Ono, H.Miyaoka, T.Obara
(Tohoku Univ.) (NIPR) (ISAS)

The Poynting flux and polarization characteristics of the auroral
kilometric radiation are measured by PWS (plasma waves and sounder)

experment on EXOS-D satellite. The source region of the AKR and the

propagation mode of Lhe wnves are investigated using the initial

experiment data.
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Developmenl. of Lhe lithium ion gun for electric Field measurement
onboard Lhe EXO5-D salellile [ AKEBONO )

Y.-l.Kohno, K.Tsuruda, l§.llayakawa, and M.Nakamura
(LSAS) {MPI)

( l;.:::(l)'!\—)l\ :'.(.'\|.v.\.|‘| i_l o, l-‘“l‘ll(‘hed on Fel. 22, carries an electric field detector
Pothile 1ot sling of lwe independent instruments; EFD-P ( conventional
Qronp b e ‘|""'”'"'l"° }  aml EFD-B based on the Boomerang technique our
iilhim.‘ Toreveloped For Lhese several years. We present the newly dev?.lol?ed

’ Voion gan, A constiluenl of EFD-B, which has capability of emitting

500 i i
50 ul\. ton heam with Lhe divergence of a few Lo several degrees at 6 W of
cleclrice Powe -,
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Preliminary Report of BC Electric Field Observation by Double Probe onboard EX0S-D Satellite

Uhada T. (RIA, Nagoya Univ.). I.llayahawa, K.Tsuruda, A-Nishida, T.Mukai, S.Machida,
T.Obara (ISAS). K.Maczawva (Nagoya Univ.), Y.Tanaha (RIA. Nasoya Univ.), M.Ejiri.
A.Kadokura (NIPR), Y.Murata (ISSP. Tohyo Univ.), Y.Kancho (Tokyo Metropolitan Univ.),
.S Mozer (UCB), G llacrendel, amd M. Nakamira (IPE)

The double-prolie clectric fietd letevtor onhoard FXO0S-D sabellile has staried lo measure {he
0C static electric field in
sensors on 4 March 1989, Some peeliminary resnlis of VXB clectric field in the plasmasphere.
nalural localized electric

will be reproted.

the masnetosphere aml ionosphere since the successful extension of

ficlds outside Lhe plasmasphere and other types of electric Tields
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ATHOSPHERIC MONITORING BY RAMAN LIDER (11)
: PRELIMINALY RESULTS ON WATER VAPOR MEASURMENTS
Y. lwasaka. M. Nayashi ‘

Waler Research Inslilule.Nagoya University

Raman scalttering elfect was used to monitor atmospheric water vapor
which was important constituent affecting on radiative energy balance,
atmospheric atomic-and-molecular processes and so on. Water vapor content

observed with the ramann scattering lidar at Nagoya was presented.
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Ground-based optical measurements of the atmospheric minor-constituents

Iwagami, N.
GRL U Tokyo

, Murata, I., Ogawa,

T.

Atmospheric minor constituents are observed with a 50 cm solar-tracker plus

1.5 m double-pass monochrometer
solar spectrum, absorption lines due to

so on have been detected.
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THE DEVELOPEMENT OF METHANE MEASURING METHOD BY USING He-Ne LASER.

KITA, Kazuyuki, Naomoto IWAGAMI and Toshihiro OGAWA.
Geophysics Reserch Laboratory, University of Tokyo.

Methane, the most abundant reactive trace gas, has various effects on the
atmosphere. In order to grasp. the behaviour of methane, it is necessary to
measure the methane concentration with high spatial and temporal resolution.
For this purpose, a new method to measure methane is now being developed. In
this method, the methane concentration is determined by the absorption ‘of He-Ne
laser light (A = 3.4um) due to methane.
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PRESENT STATUS OF DEVELOPMENT IN DATA ACQUISITION AND REDUCTION
TECHN1QUE FOR VOYAGER2/NEPTUNE RADIO SCIENCE OBSERVATION IN AUGUST 1888

E. Mizuno, N. Kawashima., K.Oyama, S.Sasaki, °T.Hashiba

(lnstitute of Space and Astronautical Science. "Nippon Electronics Development)
Voyager 2 spacecraft will encounter Neptune and its largest satellite Triton

in August 25, 1989. After the closest approach to Neptune by 28,183 kom. Voyager
will be_occulted by Neptune and Triton. when precious radio science data will
be acquired at Canberra. Parkes (Australia). and Usuda (Japan). In Usuda. 1SAS
uses 64 m parabora antenna and an open loop receiver with 40 kHz bandvidth hi
digital data recorder. We have received Voyager 2 twice in last year “51“% this
system. and are going to receive it for 6 times at least before encounter to

verify our system. This paper summerizes how we are analysing the test-
receiving signal., and its reésult.
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ESTIHATION OF THE TRANSFER FUNCTION FOR INFRASONIC WAVES BETWEEN
THE GROUND AND THE IONOSPIIERIC NELGITS CAUSED BY EARTHQUAKE

Nobuyuki TAMAKI, Yasuo YOSIIHURA, Takashi SIIIBATA, and Takashi OKUZAWA
Department of Electronic Engineering, Denki-Tsushin University

IIF Doppler data, together with seismic data, have been used to attempt deducing the transfer function of

the atmosphere for infrasonic waves.
nique, "SOHP1 method”,
HHz sky waves.
response characteristics of the seismographs.

The funclion is estimated by applying a novel spectral analysis tech-
to the up-down component of the seismograms and Lhe IIF Dopplerograms of both § and 8
We have dealt with the infrasound in the period range of 10 to 40 s, being restricted by the
The result shows explicitly an experimental evidence that the

atmosphere acts as a low-pass filter for the upward-propagating acouslic waves.
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Fig.1. Example of the reconstruction of the IIFD
trace with the sum of NAHISO (element waves).
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GHOST IMAGE SIMULATIONS OF. AURORAL X--RAY
SOURCES AT BAI.LOON ALTITUDES

M. Kodama ™ and K. Ogura**

* Department ofr Physics, Yamanashi Medical College
** Physical Science Laboralories,College of
Ilndustlrial Technology, Nihon Universily

Diffusion characteristics of auroral X-rays propagating through the atmosphere
have been investigated by means of a Monte Carlo simulation. It is predicted
that the auroral X-ray image at balloon altitudes is occasionally accompanied
bY a spurious ghost image in the zenith when an auroral X-ray source near the
Zzenith is viewed by a collimated detector inclined with respect to the zenith.
The ghost image is enhanced with increasing zenith angle of the collimation
axis. The nmagnitude of the spurious contribution also depends on the
atmospheric depth and the threshold energy of the detector.
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DEVELOPMENT FOR 2D-IMAGE PROCESSING OF CNA
USING PERSONAL COMPUTER

. . * * * . 2]
M. Nishino, M. Satoh, Y. Tanaka and H. Yamagishi
*Research Inst. Atmosph., Nagoya Univ., **National Inst. Polar Res.
Dynamics and spatial scale of auroral radio absorption associated with the
substorm expansion phase have been investigated with multi-narrow-beam riometer
(Nielsen, 1980, Kikuchi et al.,1988). We develop a real time 2D-image processing

of CNA by the use of personal computer. 2D-images of CNA are obtained from
l16-channels waveform data which are simulated with real CNA observational data.
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VARIOUS POTENTIAL SHIFTS AT THE PROBE
AND ROCKET IMMERSED IN THE SPACE PLASMA

Yuzo Watanabe
(I SAS)
Characteristic time-variation of the SHR resonance-frequency was observed by

‘the impedance-probe onboard the S-310-18 sounding rocket,

JST on January 26, 1988.

launched at 11:00:09

This variation was interpreted to be due to the bijags

change of the probe-rocket system in the space plasma. Various potential shiftg
which were observed at middie and high latitudes were presented and discussed.
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Development of Online System Using Microcomputers Network for Long Base-line
Decameter Radio Wave Interferoaeter Observation Stations

M. lizima,

S. 0gi, H. Misawa, H. Oya and A. Morioka

( Tohoku Univ. )

An online system using microcoaputers network has been developed for the long base
line interferometer of the Jovian decameter wave observations and named "Jupiter
System”. This new system offers a high security communication function, user and
system managenents and a convenient operation environaent needed in online

processings. By using Jupiter Systeam,

flexible and real tiame reaote controls of

various functions have been provided; and the observation system has been arranged to

be manageable by a few persons.
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