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A Program for Automatically Solving
the Dynamo Equations by
Bullard-Gellman Formulation

Masaru Kono
Department of Applied Physics, Tokyo Institute ol Technology

A Computer program was developed to solve the kinematic dynamo equation automatically. The
algorithm used is that of Bullard and Gellman (1954); i.e.., (1) to express the magnetic or velocity
field by a sum of toroidal and poloidal fields, (2) to expand these using spherical harmonics. (3)
to integrate out the angular variables and obtain scalar differential equations, (4) to apoproximate
differential equation by difference scheme. and (5) to solve the resulting matrix equation as an
eigenvalue problem.
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Lo E>T. COTu o3 a2EMTICR. AN
LLTREEBOR L RENOMKOEBHKRKE MRS
BloRFBME T ES L hiT LW (Figure 1)o <O T B Y
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CONYERGENCE OF EIGENYALUES OF A KINEMATIC DYNAMO MODEL
Takahiko Endou and Masaru Kono
‘ Tokyo Institute of Technology
It should be noted that the usual three-term central difference expression cannot correctly

express the radial functions of magnetic fields higher than the third order near the origin.

This is because functions of the B-th order behave as AB+! when r is small.

Taking this into account., we developed a different numerical formulation. The obtained
eigenvalues are sometimes quite different from those obtained by the usual procedure.
This means that eigenvalues are greatly influenced by the behaviors of radial functions near

the origin.

Noting this effect, we will discuss the convergence of eigenvalues of a kinematic dynamo.
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Statlstical Properties of the Rikitake Two-Disk Dynamo

Masayukl

lloshi and Masaru Kono

Department of Applled Physics, Tokyo Institute of Technology

We investligate the behaviors of the Rikitake two-disk dynamo system. The
amplitude of oscillation in this system grows monotonically with time and the
reversal of current takes place when the pcak amplitude exceeds the threshold
value. The growth rate of amplitude 1is extraordinary large for the last

oscillation before the reversal.

Therefore a slight difference 1n amplitude

becomes very large Just before the reversal. This 1is where the apparently
random element enters the system behavior.
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Minimum peak value of the last oscillation before a reversal
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FLUID MOTION IN THE EARTH’S CORE
BASED ON AN a®m-DYNAMO

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 dynamo action in the
Earth’s fluid core. Fluid motion in the electrically conducting outer core should primarily be
responsible for the characteristics of the Earth’s magnetic field. The estimation of fluid motion,
however, would be very difficult without any assumptions. In order to estimate fluid motion in
the Earth’s core, we assume that the non-dipole magnetic field observed on the Earth’s surface is
generated only by the interaction between a strong toroidal magnetic field B'l*; and convective
fluid motion vgn.

A strong toroidal magnetic field BT‘; is generated by the interaction between the dipole mag-
netic field Bgo and differential rotation vro (w-effect). Here we estimate differential rotation from

the balance between the effective couple due to angular momentum transfer and electromagnetic
couple, and derive a toroidal magnetic field.
We assume poloidal velocity field as

,

@&T(r Yurc(Hecos md + wp (1)sin md)P,, . (cosb)
\Y < i dé? (umC(t)C mf(t) 'n mq)) nm
STE T ar Wn os md + ;- (r)si 30
1 d&7 s mPpm
BASRER (ug“(Dsin md — 1y*(r)cos md) <in®

where P, is an associated Legendre function. We use a secular variation model, in which
periodic fluctuation has been introduced to the amplitude of the standing and the drifti'ng non-
zonal fields, to calculate the velocity field. The magnitudes of u7°(¢) and uj;*(¢) at a certain epoch
are then derived for a reasonably assumed radial function £7(r).

In Fig. 1 we show the velocity field on the equatorial plane, seen from the north pole, flt
epoch of 2000 A.D. It turns out that the motion of P, ; type seems to be dominant. However, in
Fig. 2, which shows the velocity fields on the meridional planes for ¢ = 0°-180° and ¢ = 90°
270° at the same epoch, the motion of other types seems to be contained. Tl}ls res'u!t may be
attributed to the effect of a strong toroidal magnetic field in the Earth’s core in addition to the
effect of rotation.

2x10°m/s 0

Fig.] The velocity field on the equatorial  Fig.2 The velocity fields on the meridional
plane. planes.
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-Effects for Generation of the Geomagnetic Field
-----0rigin of the Geomagnetic Field Based on the MHD Approarch

Hiroshi Oya and Takayuki Matsumura
Geophysical Institute Tohoku University

Origin of the geomagnetic field has been investigated on the bases of the
electromagnetic induction equations using the computer simulation technique. A new
effect called X-effect here has been discovered; the effect is caused due to
coupling between the column flow in the core and the poloidal field. The X-effect
can effectively give interpretation for the correlation between the geoid anomaly
and the deviation compnents of the geomagnetic field from the dipole component.
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TINE-DEPENDENT BEHAVIOR OF THE HAGNETIC FIELD EXPECTED
FROM A NODEL OF CONVECTION IN THE OUTER CORE

Ayano Kitamura, Masaki Hatsushima, and Yoshimori Honkura
Department of Applied Physics, Tokyo Institute of Technology

The Earth’s magnetic field is believed to be maintained by a regenerative process due to

the interaction between the magnetic field and fluid motion in the Earth’'s core. Uno

(1972) examined non-steady state of the B-G-L model. In this study we investigated time-

dependent behavior of the magnetic field under the condition that the velocity fields are
kept constant. In particular we used the velocity fields given by Matsushima (1988) for
the case of non-steady state. It is found that the velocity fields lead to divergence of
the magnetic field, but this is obviously due to the condition that the velocity fields

are constant. We conclude that the velocity fields are strong enough for the maintenance
of the Earth’s magnetic field.
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DEFINITION OF A NEW ECCENTRIC DIPOLE FOR THE GEOMAGNETIC FIELD

Y.Sano and M.Sugiura Geophysical Institute, Kyoto Univ.

It is generally believed that a coupling mechanism or mechanisms are operative between the
earth’s mantle and core. Some of the geomagnetic parameters are expected to correlate with the
variation in the rate of the earth’s rotation (LOD: length of day). HKahle et al. (1969) reported
that the westward drift velocity of the eccentric dipole correlated with LOD up to 1968. They also
reported that the westward drift velocity of the eccentric dipole lagged behind LOD by about seven
years. We investigated whether or not this correlation persisted after 1970, and found that the
westward drift velocity of the geomagnetic eccentric dipole was still in high correlation with LOD,
but no time lag was detected between them, as we reported at the last meeting. This supports the
hypothesis that there exists a strong coupling mechanism between the earth’s mantle and core through
electromagnetic forces. The dipole moment vector of what is generally termed the eccentric dipole,
however, has the same direction and magnitude as those of the geocentric dipole. Its position is
determined from the first eight terms of the spherical harmonics coefficients (SHC). Therefore,
according to the conventional definition, the position of the geomagnetic eccentric dipole and its
westward drift velocity do not depend on the higher degree coefficients than quadrupole. Thus, a
question can be raised if the eccentric dipole adequately represents the actual geomagnetic field.
Yukutake (1973) pointed out that the east longitude, 8, of the location of ‘the eccentric dipole is
approximately equal to s +tan™' (h,' /g€, ). So the westward drift velocity, B, is determined
essentially by the two terms g;' and hy! , independent of other terms in SHC. If the eccentric
dipole does not adequately represent the actual geomagnetic field as a whole, some alternative
representation is needed. We present the definition of a new off-set dipole moment by making use of
all the terms in SHC. In this approach, three components of the dipole moment vector as well as its
location are determined by a nonlinear least squares method. We will call the newly defined dipole
moment the "LSM dipole”.

Yle place a dipole moment M=(Mr,M@ ,Mg ) at the point d=(d,B8,a ) in spherical polar
coordinates, and expand in a series the magnetic scalar potential of this LSM dipole, with [Anm,Bnm]
as its SHC. These are readily calculated by the formulas given by Hurwitz (1860). M and d are
obtained so as to minimize the quantity

~M

f= E.mr.»z, [(gm-am)® + (hr-822?)
n=\ "m0

where W, are the weights, and N is the truncation level. In the following analysis we investigate

three cases, namely:

(1) wy =41 (2) wy = (nen)-

W2 ntl
'g— (3) W, = nt! | __ﬂ_)
() 2ne) Yo
with a=radius of the earth, r.=radius of the earth’'s core. In these three cases, the quantity f
should be taken as meaning (1) tﬁe average intensity of the residual field on the earth’s surface,
(2)_98‘1’3 a8 in (1) but on the surface of the earth’s core, and (3) the total magnetic energy of the
rt.emdual field integrated over the total volume outside the earth’s core, respectively. The LSM
dipoles calculates from the ten time-sequential SHC models (DGRF1945-1975, MGST(4/81), DE(6/87),
IFH?.F1985) are located 5-20 degrees southwest of the eccentric dipole position, but they follow
similar traces on the map (Fig.1). This means that the position of the dipole shifted considerably
due to the higher terms, but that the time-variation of the position is still controlled mostly by
the quadrupole terms, the other higher terms having only small influences on it. These small
effects, however, make the correlation coefficient between LOD and the westward drift velocity of
clgM cllipole smaller than that between LOD and the westward drift velocity of the ordinary eccentric
pole.

REFERENCES:
L.Hurwitz, J.Geophys.Res., 65, 2555-2556, 1960 e
A.B.Kahle et al., Nature, 223, 165, 1969
T.Yuku.take, J.Geomag .Geoelectr., 25, 231-235, 1973 20 %ﬁo
o
” Yo
Fig.1 Longitudes and latitudes of the position of s % %
tl.le eccentric dipole (O) and the three LSM *x
dipoles ((X),(*),(+) for cases (1),(2}),(3), 10 + X
respectively) during 1945-1985. * "
. Xy e .
* x
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The Analysis of Geomagnetic Secular Variation
by Means of Spherical Coordinate Rotation
Yukiko Yokoyama
Earthq. Res. Inst., Tokyo Univ.

Gauss coefficients of the spherical harmonic series are obtained by expansion
of series around earth's rotation axis. In this expansion, orders of Gauss coeffi-
cients must depend on the coordinate system . To remove this disadvantage, we
rotated the coordinate system and determined the rotation axis and angular velocily
for ecach degrce, so that the magnetic ficld makes a single rotation. It has
resulted in that the rotation axis deviates considerably from the north-pole. This
means that magnetic ficld has an movement not only in the azimuthal direction but

also in the mervidional direction.

BEBAR. BB E2RL T30 MKREENOEHLY CRMBEMULAEA 7 AR EAL
3, CORLDBAOPIRILBUEBEIATHY .. BRULEEBKI RO RABEKFLLELD
ER3. . MICB>rBEUNORISOTNREIRCR>TVS., T T BEEFR
FEHEUVCIEEOMOMOVCHELRNUE TS E R B xh,. BAETABIER &> Th
BOMBCHMUTHLRERA2BICENENTS 3,

SEIE. SLMBRMEELUTH—OBEEEE X . 19456 5 1985FE EF TOSER ORI
DF —% (DGRF. IGRF) 2L, COWBMEL*BEEIHcRET I 2HA L, F D
KBEAOKGFHE BT rHK. BENRBGLAVHBOFAY2AUES TA-AEEBER
UTWBERELR, EEBEREE LV Y ARKEEHLULVHORMV B LAZS L. BB
B3P RCOHERBOEEEELRE LU L. ERETRERT. RV EHEHSLEY
SRRV T ATV I ENAINS. COT L. BIBLRARLIVZEASA TV RBEAR
DY ELF G TURL. BEHEANOYE L3 L2RFULTVWE EEREDLA S,

Table Coordinates of the rotation axes and
angular velocity

degree | colatitude|longitude angular velocity
(¢ ) (°E) (°/5years)
2 77 309 -0. 5
3 30 177 -0. 4
4 34 3 56 -0. 6
5] 8 2 156 -0. 6
6 29 161 -0. &
7 10 174 -1. 0




1 — 1 o LOWER BOUND FOR THE ELECTRICAL CONDUCTIVITY
OF THE EARTH’S OUTER CORE

Yoshimori Honkura and Masaki Matsushima
Department of Applied Physics, Tokyo Institute of Technology, Tokyo 152, Japan

The electrical conductivity of the Earth’s outer core is an important physical quantity control-
ling the hydromagnetic process within the liquid outer core which is responsible for creation and
maintenance of the Earth’s magnetic field. The conventional method based on electromagnetic
induction by external magnetic field variations is not applicable to the core because of their
insufficient penetration depth. Here we show that a lower bound can be imposed on the electrical
conductivity of the outer core from fluid velocity fields derived from non-dipole magnetic field
data and also from consideration of the possibility of dynamo action sufficient for the maintenance
of the Earth’s magnetic field.

In the non-dimensionalized form of the induction equation, the magnetic Reynolds number R,,
controls magnetic field behavior. R, is defined as R,, = ULV where L and V denote the charac-
teristic length and velocity, respectively. So far we have estimated the velocity field with con-
stants, [L = [y = 4nx10~7 H/m and o = 3x10% S/m. Since L ~ 10® m and V ~ 5x1075 nvs, R,, ~ 20
This value is comparable to eigenvalues for the steady state in kinematic dynamo models [Bullard
and Gellman, 1954; Gubbins, 1973; Endou, 1988].

The electrical conductivity of the outer core is not actually known and hence the velocity esti-
mates should depend on the choice of 6. We now take o as a parameter and examine R,, for vari-
ous values of ©. Table 1 shows magnitudes of fluid velocity estimated for various values of . The
decrease of velocity with increasing electrical conductivity is understandable if we note that non-
dipole magnetic fields calculated for any values of ¢ must be corisistent with the observed ones. It
tl;r;;s out, however, that the product of ¢ and V strongly depends on o, resulting in different values
of R,,.

From the viewpoint of steady dynamo, we may reasonably claim that R,, must be larger than
10 or thereabouts as was the case for various kinematic dynamo models [Gubbins, 1973]. If this
condition is imposed on R, Table 1 implies that the lower bound for the electrical conductivity of
the outer core is 1x10° S/m.

It is rather surprising to find that our estimate of lower
bound is nearly the same as the values which have been pro-
gosedGso far; that is, 3x10° S/m [Bullard, 1949], 1~6x10°

/m [Gardiner and Stacey, 1971], 5~10x10° S/m [Jain and . L
Evans, 1972], and 2.7x10§ S/m [.]Iohnston and Stren[s, 1973]. of the electrical conductivity.

TABLE 1. The magnetic Rey-
nolds number for various values

This agreement may indicate that the electrical conductivity o (S/m) V (m/s) R,,
is well constrained and it is the order of 10° S/m. In fact, 3 3
Stacey [1972] proposed the upper bound of 10® S/m from 1x10 1x10 1
consideration of the condition on the amount of heat from the ~2x10 8x10™* 2
core to the mantle. This in turn imposes a constraint on the 5x103 5x1074 3
magnetic Reynolds number; that is, larger than 10 and 1x10? 4x1074 5
smaller .t}}an 100. This range seems to correspond to the 9y104 3x10™4 7
smallest eigenvalues for the steady state of kinematic dynamo 5,14 2%10-4 10
models [Bullard and Gellman, 1954; Gubbins, 1973; Endou, 5 -4
1988]. 1><10S 1x10 10
The realization of the smallest eigenvalue implies large- 2x10 8x107° 20
scale features which we expect to appear at the onset of 5%10° 5%1073 30
instability in a spherical shell like the Earth’s outer core 1x10° 4x1073 50
[Chandrasekhar, 1961]. Accordingly, fluid motion is also 1x10% 4x1076 500
expected to be of large scale. This is consistent with the pat- 151010 4%1077 5000

tern of fluid motion in the outer core derived by Matsushima
and Honkura.
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PLEZOMAGNETIC TENSOR COMPOSED OF TWO INDEPENDENT PARAMETERS

Yoichi SASAIL

Earthaquake Research Institute. University of Tokyo

ZLOTNICKI et al. (1981) and BONAFEDE & DRAGONI (1986) proposed a
fourth-rank  tensor formalism for Llinear piezomagnetic material. The

simplest is the one consisted of two parameters (stress sensitivities).

which is an extension of the ordinary piezomasnetic constitutive law. It is
shoun that such relationship can be easily obtained by starting the uniaxial
compression test throush SASAI’s (1980) method of the principal stress axis

transformation.

BWE v VRIHEOBRER ISHeBoME Y& LT, i@
BRERRO L OMNEHNTVWS ¢
A3—” = /36 J;,” } (l)
a7t =~12p0 I
HLIITE, EBHRAIZL »TEBALTHS( B BIE). =
nE—ROIBHRBITHEIE L 12 2303 (SASAT 1980)

aJ = %J?T’f (2)
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RBRLE. Py, it BOF V0 THY, SIHORSNS 5,
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aJ; = (P owdiy +2R 6Ty )
EVIZONNRFARXTRBEINSBAGRERVE, ( Yoty »
JOBEMERLEE LTS, Thi@ LT sHITHEK

PPE T = BPRIGT R TT )

R=2p, P=-%R=-3p (0

ER 5,
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’ 0
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»Bo5hn 3, ZLOTNICKI et al.ri){??:ﬁti
P=f, B::E(@—@) (11)

THEAHN B,

ZLOTNICKI ot al., 1981, JGR. 86. 11899-11909.
BOMNAFEDE & DRAGONI, 1986, BolL. Geof. Tear. Appl.. 28. 251-26
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ON THE SEI1ISMOMAGNETIC OBSERVATIONS AT

TATEYAMA IN CHIBA PREF. (PART 2)
S. UTASHIRO
SCIENCE UNIVERSITY OF TOKYO

Measurements of three components and total intensity of the earth's magnetic field
have been carried out since Jun.,1985 at Tateyama on the southern part of Boso peninsula.

Several moderate earthquakes occurred within a distance of 100km from the Tateyama

station during the period from 1985 to 1987. The largest earthquake (M=6.6) occurred

on Dec.17,1987. The seismomagnetic effects were studied using the magnetic data at

Tateyama, Kakioka and Kanozan.

FPEYHLBEWRAOTFTERBLGCH 2 AMNBEHAEZMLUHAER (IHM®LWBKRK)
5 it B SO

BWIHBBR3IRAWEA 7 I v 225 - +rRBAGE T ¥
WERBLTI,PLY3FELXEALAL. BAURESBEE F - 2 -
H2¢1AFXBECPROMENBELPCIBOOEZAWNVTTF
WhHE. XREAMBREHSIA(ATR S 2H. EERS 1 4) %
BLEO2TWVWE ., 7ol yRAFGEODVWTERHEERW OB
NPV ZTODHALEZFE 1 0moAR2ITEOEBICRE B %
KF-f%-of-tAwWTABBAWEIF>2T WS . X LR AH
TRACESI3ImoABREI T 2O LB LI D0 RESB %
HBAUEHF>T e, STHBM., EFL. AXBHBEMLBIEEAE
KHEBLTWE2OTHRAAELLUSDI BRSO L 28 F13
BoTHBMBELOWTH LB LELBRHBRAZTOA2ORKT R
BABEHE . EFLELTRELUOELARSORKE RD IS
WROBEEBRELAL ., ELTCEBL. BB, BEFLoXRMEEZ
NRBLARL, BEOBUNETCOKRE L BT IIBEM6 1 4
S3NCRBELMH¥EG. 9. BHERIELEBHRM . 2280
NRBLBM62%12A17THFM1 1B 084 LRELM
TERA+AERWCRAOEL 70km. KF. Bl . T2
BUNBREADOBB T H272s. ChbDMEE R UM% 614
WTEBOBRHEGORLBBEOVWIHLIBET 5.

BHFULUALRET . BLREFARBBSoOL L HF R CEL HILE

)
o
-7
1
& 3
B A+
» 6
B 15
— &
2 33
A
3
M w
6 A
k m

3

N AR

~

» 6 .
THEES
THHEK
CHHAXD
BHRL. NXBoHBASAEEEAMLTITEDARKRFHBRABAIN . B 4 10 = B
L EWF &9,

T X
P
4
{4
¥/
{-’
<
3
]

-
-

H
A
9
H
5 1L
6 .

AZOoOETIAATAIARA

R O M
brom mg
AN 3 g
Eom
h & h
1 Om
» R
it —
]
3k

-
-

&

G @ A
S - REBoEIREESC

B OB ™R
T Rm-F N

W=
x 1t
LA ]

S ~®R S+

<

)
(e

1]

FE S RERAA

S F R B

~

2

~



I —13

[ )
(FTKTR)

BHCHEBYACAZRBHEORL L ERORRRD L OBE

(ERRZE
(FR#ER)

Relation between Time Changes of Transfer Functions and Seismicity, at AZAI and KAKIORA

Satoshi FUJIWARA* , Norihiko SUNITOMOwx

*Faculty of Science, Kyoto University

Transfer functions for conductivity anomaly at Azai, northeast of Biwa Lake, show unusual changes

Southwest Japan (Fig.l).
(Fig.2).

wiCollege of Liberal Arts and Sciences, Kyoto University

in relation to seismicity in

Similar relations between transfer functions at Kakioka and seismicity in Kanto region have been found
It is considered that seismicity have a relation to tectonic stress changes.

We consider that time changes of transfer

functions are probably caused by those of resistivity in some regions where resistivity is sensitive to tectonic stress changes.
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RESULTS OF THE APPLICATION OF THE VLF AND ELF ELECTROMAGNETIC METHODS
AT IBARAKI PREFECTURE

J. Oubina*, Y. Ogawa"*, H. Toh*, J. Segawa®, Y. Fukuda“

% Ocean Research Institute, Tokyo University.

¥% Geological Survey of Japan.

An electromagnetic survey was conducted at the Higashi Ibaraki
Terrace from the eastern foot of the Tsukuba Mountain extending upto the
coastal area. The profile lengths 40 Km along latitude 36°14° N between
140°10°E and 140°33'E longitudes. The purpose of the present studies is
to get the idea of the shallow resistivity structures in the area and
their relationship with the geology.

The 1D analysis (figure) showed that, there are two resistivity
layers in the western and three in the eastern part of the profile.
Along the whole profile the bottommost layer was found to have the
highest resistivity ( >1000 Q m) and it slopes downword towords the the

"-eastern direction. This layer is correlated to the pre-Neogene basement.

In the western part of the profile, the less resistive (50-80 Q m)
topmnost layer extends right upto the pre-Neogene basement without any
inhomogenities. This layer in the eastern part is underlain by a layer
of lowest resistivity (3-10 Qm) which extends upto the pre-Neogene
basement.

The results will be a reference for the future surveys which will
be carried out at the same latitude, extending over the sea area, using

the Magnetometric 0ff-Shore Electrical Sounding (MOSES) method.

w
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PRELIMINARY REPORT ON COOPERATIVE INVESTIGATIONS OF ELECTRICAL RESISTIVITY STRUCTURE
BENEATH THE CHUGOKU AND SHIKOKU DISTRICTS OF JAPAK

Research Group for Crustal Resistivity Structure
Ichiro SHI0ZAKI" Yoshifumi NOGI' Satoru YAMAGUCHIZ Akira OHKUBO] Takeo ICHIKITAY Katsumi YASKAWAS Satoshi FUJIVARAY Norihiko SUMITOHO®
1) Division of Environmental Science,The Graduate School of Science and Technology,Kobe University, 2) Teikoku Women's Junior College,
3) Faculty of Science,Kobe University, 4) Faculty of Science,Kyoto University, 5) College of Liberal Arts and Sciences,Kyoto University

In order to estimate resistivity structure beneath the Chugoku and Shikoku Districts, Cooperative
observations of electric and magnetic field variations have been carried out. As a general feature,
most of the induction vectors for the period of 128 min point to the west-south west, while they
point to the northwest at shorter periods in the Chugoku District. On the other hand, in the Shikoku
District, they point to the south-south wvest or the south, which is almost normal to the trend of

the southern coastline.

In view of different directions of induction vectors betveen these regions,

it is not possible to interpret resistivity structure vith a tvo dimensional model.
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CONDUCTIVITY ANOMALY BENEATH RYUKYU ARC

Yasue Kaneko(a) Yoshimori Honkura(b) Shoichi Oshirpa(a)
(a)Hydrographic Department of Japan (b)Tokyo Institute of Technology

Three component — geomagnetic observations were done at six sites on the
ocean bottom in and around the middle Ryukyu Arc and a site on Okinawa
Sima island. Vertical profiles of the electrical conductivity beneath
Ryukyu Arc were estimated from these data.
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DETECTION OF THE ANOMALOUS “GEOELECTRIC FIELD BY BAYTAP-G

Mituko Ozima, Toshio Mori and Hiromi Takayama

Kakioka Magnetic Observatory,.Japan Metcorological Agency,Meteorological Research Institute

By the use of the program BAYTAP-G, the hourly values of the geoelectric field which were
collected at NTT, Mito were analized. The observed values were separated into four components,
that is, tidal component, response to the gcomagnetic field(X,Y,Z) at Kakioka, trend, and
irregular component. Except for the interval of the big geomagnetic storm, the induced
geoelectric field is completely extracted and "anomalous” change in the geoelectric field(if
any) could be successfully detected by this method.
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MAGNETOELECTRIC OBSERVATION ON THE ATOTSUGAWA FAULT
- THE CHARACTERISTIC OF EARTH-CURRENT VARIATION INDUCED BY
LIGHTNING DISCHARGE -

M. KOMIYA', H. SAKAT', T. NAKAYAMA? and H.DOI2
1:TOYAMA UNIV. 2:DISAS. PREV. RES. INST., KYOTO UNIV.

In the observations of earth-currents, the lightning discharge causes the short-period fluctuations
in self-potential. Such the fluctuations might be useful for the investigation of apparent
resistance of shallow depths underground. We have been studying the self-potential at 3 sites on the

Atotsugawa Fault and 1 site along the Toyama Bay.

At the each site, self-potential was observed in

the two dependent directions (NS and EW). Several fluctuations caused at lightning were identified
at each site. The preffered directon determined by N-S and E-¥ components is nearly orthogonal to

the strike of the Atotsugawa Fault.
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MEASUREMENT OF GEOMAGNETIC FIELD BY AN OCEAN BOTTOM PROTON
MAGNETOMETER AND COMPARISON WITH THE FLUXGATE MAGNETOMETER

Kin-ichiro Koizumi, Jiro Segawa, Hiroaki Tou

Ocean Research Institute University of Tokyo

An Ocean Bottom Proton Magnetometer was developed and installed at the
sea floor south of Torishima Island from July to September 1987. The meter
provided the data of total magnetic force at the intervals of 2 min for 78
days. The data from the proton magnetometer were compared with the data
from a three component fluxgate magnetometer installed close to the proton
magnetometer. It was found that the change of total magnetic force obtained
by synthesizing the three components of the fluxgate magnetometer showed a

drift of about 10nT during the period of 78 days if compared with the proton
magnetometer.

WRT Sy 20— | U OFIEVGIR 57 —
S VIcEEYSEHNTI 966IFEL VMR L)
SRBAONDMHEEITo-TV S, T E TRICHL
T3ENERIT-H.. 1. 2EBNETES T
—YRBAICENTERMPHS, 1987HETAHAS
O~9H208%Tt¥7803M. 30° 57. 3~
N. 140° 39. 3" E. RKiZE237 0mDliK
THEMRANEBHCEBULL T 59 7 AWK

BEAEHE A M ITON LD THEY 5. : i RIS
ELCEPEIRERY . X, E2WC 7o b > Dy Tl YEGHTE )77
BNHOEHBEIETRT . A L DR ==L
mER7A IR (900X 1000X 1500 mm (F X)) T bv AT 7 PSS
4@@1743?@ﬁ51¢&%?%tb1@@b L ﬁfau;ﬁ_wy G o)
TV3, Ly4— (t2AYALE) L1042 FD R S & 8 4 BN
H5AHIEADR. AMP. K7 —HOA>TH N Al S OBP NI
BMEFBLW. N7 —SORROBEREY % ',%&ﬁ)ﬁ? 1S5 rﬁ?#]}
BAEI1. SmdRUTHB. 70 YEAHOR oo Paessend SamahIERSae sl G
BEHBO. 7TATHIHWEL. 1secTH%. Il 9=

0
EHEE AN —EO#EMIET. 343 rBOik
HKHTIETH 3. ABHENITONLTI IV I AY
— U C3IYATDOLOT. ZORAHE
B, AMPOtL Y Y —0DFEEEZ 1. 5m#L. &
VEERIBETHETES LSRN ALBHDT
5%, 3. 7ar YBHitE. 739V Rr—
FPUBANTHES DR, XL Y. ZIELY P —F A i
LFIERL. 2OERHB8084 Ty LD AR
DTH3, 01t BN OVGEMEE. 7LD -
DIBMOBMENEE>RBDTHEHN. O
KV TI39y 2y — b RIBNHOIRER+HTET
HE3Z MDD,

R gem
ALy

‘::p'.’p-—lnq- f
1RSSR

s —- E TR S )

E3 7Oty — 7359575 —}



I —=20

SEA EFFECTS ON GEOMAGNETIC VARIATIONS
IN THE JAPANESE ISLANDS

P. Tarits* and Y. Honkura**

*Laboratoire de Magnetisme, Institut de Physique du Globe, Paris, France
**Department of Applied Physics, Tokyo Institute of Technology, Tokyo, Japan

Price’s thin sheet approximation is not applicable to complicated three-dimensional structures in
which vertical leakage of electric currents is expected. Also a severe problem arises when the effect
of self-induction is critical. Electromagnetic induction and/or conduction in the Japan Sea has been
found to be a typical example of such a case. Any two-dimensional treatments without proper esti-
mates ‘of the effect of the Japan Sea are not obviously justified for profiles across Northeastern
Japan, Central Japan, and Southwestern Japan.

Here we show the result of estimation of bimodal electromagnetic induction in a non-uniform
thin sheet, using the method proposed by Vasseur and Weidelt (1977). Our model consists of three
layers. The top layer is a non-uniform thin sheet characterized by the normal conductance of 16500
S. The second layer of 0.001 S/m extends to the depth of 80 km. Then a half space of 0.1 S/m
exists below it.

Figure 1 shows the distribution of in-phase induction vectors for the period of 60 min. Since
computed horizontal magnetic fields are small on land, the horizontal magnetic fields at the location
shown by the star symbol are used for calculations of transfer functions at other locations. This
figure clearly shows that the coast effect along the Japan Sea coast diminishes considerably. It is
unlikely, therefore, that a two-dimensional approximation holds good for the Japan Sea coast.

Fig. 1. Distribution of in-phase induction vectors for the pen'od of 60 min. The l.morizontal fields at
the location shown by the star symbol arc used for calculations of transfer functions at other loca-
tions.
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ELECTRIC CURRENTS IN THE OCEAN INDUCED BY THE GEOMAGNETIC SOLAR
QUIET DAILY VARIATION
Masahlko Takeda
Geophysical Institute, Faculty of Science, Kyoto Universlity

The ratio of the amplitude and phase difference of the spherical harmonics of the
magnetic potential between the internal and external parts of the geomagnetic Sq field is
obtained at every one hour universal time from March 1 to 20, 1880. It is found that the
phase difference in the P.' mode Is small when the external current vortex 1is above the
Pacific Ocean. This suggests the effect of the currents induced in the Ocean. On the
other hand the phase difference in the P32 node shows an irregular UT variation pattern.
This suggests that the effect of a part of the internal P32 or higher mode magnetic field

is induced in the inhomogeneously distributed oceans by the external P:' mode, which has
the largest amplitude.
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Fig. 1 UT variation of the ratio of the amplitude (top) and phase difference (bottonm) of
the spherical harmonics (left: P.', middle: Ps®, right: P.®) of the magnetic
potential between the internal and external parts of the geosagnetic 5q fleld.
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MAGNETIC ANOMALY AND CRUSTAL STRUCTURE
IN THE SOUTHERN TIP OF BOSO PEMINSULA

Toshiya Fujiwara , Hajimu Kinoshita , Rie Morijiri
(Chiba univ.)

Magnetic survey in the southern tip of Boso Peninsula. Kanto, Japan was
conducted in conbination with gravity and seismic sounding. A magnetic
measurements on board of DELP 1988 cruise revealed a westerly continuation of
a conspicuous magnetic bump along Mincoka ultrabasic belt which seem to be is
a sort of folded sheet detached from topmost part of oceanic lithosphere and
accreted to the peninsula, in Early Tertiary.
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A schematic pattern of magnetic

Fig. 1
anomaly trend of the surveyed area.

Fig. 2 Close up pattern of magnetic anomaly, unit in nT. Also shown a marine magnetic

varfation along ships track of DELP 1987 cruise (Isezaki, 1987)

a distribution of ultrabasic outcrops.
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GEOMAGNETIC ANOMALY ANALYSIS OVER THE SEAMOUNT, A DISTANCE
OF SEVENTY MILES TO THE SOUTH OF THE MINANI-TORI-SHIMA.

I — 23

ll.1shikawa, N.Den, Y.Tomoda, H.Aoki, S.lizuka, Y.Misawa and M.lIshikawa
Faculty of marine science and tecnology Tokai University

The geomagnetic survey for the total field intensity was carried out over a seamount to
the south of the Minami-tori-shima. In this area, the features of geomagnetic anomalies show
strong regional variation as follows ; 1) negative anomalies are distributed in the major part
of the seamount, and 2) strong negative anomalies are predominant in the marginal part.

The summary of the result is: 1) the directions of declination and inclination respectively
of the induced field are Dec.=-60°, Inc.=-40°, and 2) the size of magnetic body corresponds
vith the topography of this seamount.
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Contour interval is 500m. Contour interval is 100nT. Contour interval is 10(X10"*)CGSemu.
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A Result of 3-C Geomagnetic survey in the Eastern part of the Japan Basin
(KH86-2 and HT87-6 cruises)

N.Isezaki, K.Shima, 1.Uno, C.ltoda, M.Furukawa, K.Sayanagi, M.Nakanishi, K. Tamaki
(Department of Earth Sciences, Kobe Univ.) (Ocean Research Institute, Univ. of Tokyo)

The detailed geomagnetic surveys were made in the eastern part of the Japan Basin in the
Japan Sea. (KH86-2 and HT87-6 cruises) . Three components of the geomagnetic field were
measured by a shipboard three component magnetic meter (STCM). At the same time, a
conventional proton precession magnetometer was used for the measurements of geomagnetic
total field. Using these data, lineations were identified more precisely which will present valuable
suggestions on spreading tectonics of the Japan Basin.
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I—25 Transect of the Philippine Sea along 25 N

Shigeru Kasuga, Yasue Kaneko and Sigeru Kato
(Hydrographic Department, M.S.A.)

The Hydrographic Department, M.S.A. has been conducting sea-bottom

surveys by the survey vessel "TAKUYO" at the seas south of

the Main Islands of Japan. This report summarizes geophysical

results for nine boxes transect the Philippine Sea along 25° N(Fig.l).

The survey tracks were laid out -every five nautical miles interval.
Depth sounding with a multi-narrow beam swath survey system(Sea Beam),
single or multi-channel reflection profiling, 3.5 kHz sub-bottom profiling,
geomagnetic and gravity measurements were conducted along the survey tracks.
Bottom sampling(dredge/core), heat flow measurements and bottom
photographing were conducted at the sites
of special interest.

The survey results were

compiled in the bathymetric map, magnetic G AT Y,
anomaly map(Fig.z).dnd free-air gravity map.
Magnetic results show several chains of
prominent anomaly patterns along the ridges,

weak lineated patterns of Sikoku Basin

-NZ|
7 g

Giieiomees

and a quiet zone along eastern part of
the Ryukyu arc.

Kyusyu-Palau Izu-Ogasawara Izu-Og;sg:g;a
Ridge . arc Mk

¢t SCp 3

27°N

Fig.2 Total geomagnetic anamaly map.

Contour interval is 100 nT.
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Mesozoic magnetic anomaly lineation sets
of the northwestern Pacific

M. Nakanishi, K. Tamaki, and K. Kobayashi
Ocean Research Institute, Univ. of Tokyo

We present the new magnetic anomaly lincation map of Mesozoic age in the cntirc northwestern

Pacific. There are two general lineation sets;

thc Japanecsc sct bctween the Shatsky Rise and Japan

Islands, and the Hawaiian set in an area east and south of the Shatsky Risc. These scts arc jointed in a
magnetic bight. There are two magnctic bights in thc arca. Onc is sitvated to the southwestern of the
Shatsky Rise and the other is situated in the northeast of the Shatsky Rise. The lincations of the former
bight correspond to between M25 and M23. Those of the lalter correspond 1o between M12 and M.

Twenty fracturc zones are revealed in the northwestern Pacific by analyzing bathymetric data in

association with magnetic anomaly data.
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MAGNETIC SURVEYING AND REMANENT MAGNETIZATION
MEASUREMENTS AT SEVERAL ARCUEOLOGICAL SITES

I — =27

R. Kato , ll. Sakai and K. Hirooka

Faculty of Sciences,Toyama Univ.

The magnetic survey using the proton magnetoneter was applied to prospect the baked earth

in archaeologicalfurnaces of Toyama Pref. and paleolithic remains of Miyagi Pref. Duringthe
nagneticsurvey, the proton sensor was set at the height between 0 and 50 cm which is lower
than the former studies. At the each site, discrete samples were collected for the
paleomagnetic study. The magnetic anomaly obtained from both the proton survey and NRM
intensities of discrete samples showed the goodcorrelation with the area of the baked earth.
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HOW TO DETECT PAST FIREPLACES IN PALEOLITHIC SITE USING A PALEOMAGNETIC METHOD
H.MORINAGA'. K.SUGIMOTO?, H.ICHIKAWAZ, H.IMAMURAZ2, H.INOKUCHIZ. H.KUB0O?.J.FUJITA?,
H.YAMASHITA4, K.YASKAWA?
tGrad. School Sci. & Technol., Kobe Univ., 2Fac. Sci.. Kobe Univ.., 3®Board Educ.. Hyogo. 4lleian Mus.

Past fireplaces were detected through NRM measurements of soils collected from the surface of
paleolithic sites. On the basis of results from a bonfire experiment on a soil surface and magnetic
investigations for natural fireplaces of two archeological sites, three criteria on nature of soil
remanence were get up to detect the past fireplaces which were not able to be recognized with the
naked eyve: the pemanennce is (1) relatively strong in intensity. (2) fairly stable both in intensity
and direction. and (3) sometimes unique in direction. Past fireplaces must have situated in Lthe

vicinity of sampling points of soils satisfyving these three criteria.
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ON TIE Js-T ANALYSIS OF
GEMBUDO DISTRICT,

llaruo DOMEN

Institute of Physical Sciences,

ey PR A G Matuyamea Tevevsed Basalt o Js- T

MATUYAMA REVERSED BASALTS FROM
HYOGO PREFECTURE, JAPAN

Fac. of Educ., Yamaguchi University

Since 1928 as Matuyama discovered the natural remanent magnetization of Gembudo
basalts towards the opposit direction to the present geomagnetic field, few rock/
paleo magnetic studies had been carried out. These showed that the ferromagnetic
rock-forming mineral is Ti-rich magnetite having a Curie point as low as about
120°C. The present author has also performed the Js-T analysis on the similar

basalts from the area nearby Gembudo cave.
irreversible even in vaccum of 10-3 Torr.

Js-T curves obtained by this time are
The obtained results are also compared

with those of other basalt samples from Japan and Iceland.
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ALTERATION OF TITANOMAGNETITES AND ITS RELATED MAGNETIC PROPERTIES
IN THE NOYA GEOTHERMAL AREA, CENTRAL KYUSHU, JAPAN

FUJIMOTO, Kolchlro1 and Eiichi KlKAWAz

1:Fac. of Sci., Univ. of Tokyo 2:Earthquake Res. Inst., Univ, of Tokyo

Influences of hydrothermal alteration on titanomagnetites and magnetic
properties of two pyroxene andesite lavas in the Noya geothermal area were
investigated. Chemical Composition of titanomagnetites easily changes in response to
the changes in environmental conditions. Most of x-values (ulvospinel mole fraction
in magnetite-ulvospinel solid solution series) lie between 0.25 and 0.35 for
titanomggnetites without indication of low temperature oxidation or hydrothermal
alteration. Titanium migration due to hydrothermal alteration results in decrease of
x-value down to 0.0, whereas iron loss due to low temperature oxidation characterized
by maghemitization results in an increase of x-value up to 0.5. The x-values show
gragual decrease with increasing alteration temperature (maximum at about up to
3007°C). Hydrothermally altered titanomagnetites characteristically contain small
dots, blebs and lamellae composed of rutile and sphene.

The main carrier of magnetization is relatively Ti-poor titanomagnetites.
Magnetic susceptibility and intensity of magnetization have lower values in intensely
altered rocks because of the decompositiog of magnetite into hematite and pyrite.

Curie temperatures increase from 520 to 580°C according to the increase of alteration
temperature.
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Histograms showing the
decrease of x-values with
increasing alteration tempera-
ture, which is inferred from
coexisting alteration minerals
such as montmorillogite
(<130°C), chlorjte(170-200°C),
epidote(208—300 C)» and actino-
lite (>300°C).




I —3 1

NRM INCLINATION

S NI FRRVASS AR S Dl BN D (7 2 f o

CIR)RR {38 i 40090 ) 1020 118K A il ) 13

AN e CHORMSTEAE) /b (L (L Mm)-ODP ILEG1T 1 & My & —~-R

The 500-m gabbro section drilled on the shallow(720m) east wall of the A-II
transform on the S¥W Indian Ridge apparently represents an uplifted section of
lower oceanic crust.Extensive shipboad magnetic properties measurenents have
been carried out for the first time in such rock.The extraordinaly core recovery
(87% of total section drilled) allowed representative shipboad magnetic
properties measurements on all majol

intensity,

gabbro petrologies, including remanence
stable inclination and susceptibility.
Paleomagnetic intensities are variable generally in the range of other
gabbros but up to >2.5 emu/cc in some of the Fe-Ti oxide gabbros.
susceptibilities average about 100x10 © cgs. Haiural remanent inclinations are
generally steep and about equally divided between reverse and normal,
stable inclinations are reverse and average 65 % 15°. The theoretical

inclination for the site is -52",indicating that the obtained stable inclination
value is slightly steeper than expected.

median destructive field,

oceanic
Magnetic

whereas
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K-Ar DATES OF THE TANZAWA TONALITE (IT1)

Kazuo SAITO and Ilkuya OTOMO
Dept. Earth Sciences, Yamagata Universily

Newly determined 12 K-Ar dates for the Tanzawa tonalite show a bimodal
distribution. The Omatazawa samples yielded the ages around 10 Ma, whereas Fhe
other samples, most of which were sampled in the northern part of the tonalite
body, were dated around 4 or 5 Ma. No significant diferences were found between
hornblende "~ and biotite ages. This result indicates either 1) that the body was
formed about 5 Ma (immediately after the collision of the Tanzawa body) or 2) that
although the body was formed more than 10 Ma, rapid cooling throughout the body
occurred about 5 Ma.
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I — 3 3 AN APPLICATION OF NORTH SEEKING BACTERIA TO THE ROCK MAGNETISM

M. FUNAKI', H. SAKAIZ and T. MATSUNAGA3

1: National Institute of Polar research. 2: Department of Earth Sciences
Faculty of Sciences, Toyama University. 3: Department of applied chemistry for
Resources, Tokyo University of Agriculture and Technology.

The natural remanent magnetization (NRM) of natural rocks is measured by
astatic, spinner or SQUID magnetometers. The NRM is a value of integrated NRMs
of individual magnetic grains in a rock sample. Although the Bitter pattern
configurations indicate magnetic minerals and domain configurations on the rocks
under the reflected light microscope, the magnetic polarities can not be
determined by thisAmethod. If the magnetic polarities of those grains can be
identified, they give useful informations for rock magnetism. We have attempted
a new technic for identification of the magnetic polarities and the directions
of their lines of magnetic force of fine magnetic grains using characteristics
of the magnetotactic bacterias under microscope.

Blakemore (1975) first described magnetotactic bacteria which swim toward
preferable south or north directions along even the weak (10 PT) geomagnetic
field. The bacterias in the northern hemisphere have a characteristic to swim
toward the S pole (north seeking bacteria). We introduce an application result
of the north seeking bacterias in order to identify the magnetic south polarity
of two selected iron-nickel (Fe-Ni) grains from St. Séverin meteorite.

The results indicated that the bacterias are sensitive magnetic senser to
detect not only the S pole in the grains but also the directions of line of
magnetic force radiated from the grains (Fig. 1). The magnetic coercive force
and the remanent coercive force can be measured by the bacterias under applying
steady magnetic field. Probably these methods can be applied to the terrestrial
rocks having relatively strong natural remanent magnetization. Namely the
magnetotactic bacterias give useful informations for rock magnetism and
paleomagnetism as bio-magnetometer.

Although it is important to use the north and the south seeking bacterias
in order to clarify magnetization structures in detail on the surfaces of
grains, combination method with the south seeking bacteria (Fig. 1) and the
Bitter pattern (Fig. 2) analyses appear the complicate magnetization structures
on the Fe-Ni grains in St. Séverin; the magnetic S pole was formed along limb on
the surface of sample A; the S pole at upper part of the grain and the N pole
across the center and at the left side of lower half of the grain were formed

for the sample B. These complicate characteristics are the cause of difficulty
for understanding of chondrite magnetism.

100 ym

Fig. 1

Trails (perforated line) and swarming regions (dotted area) of the north seeking
bacteria of sample A.

Fig. 2

Crystallographical struqtures and concentration regions of the magnetic fluid
for sample A: K: kamacite, T: taenite, dotted area: concentration region of
magnetic fluid, shadow area: unvisible area by the passing light microscope.
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CORRESPONDENCE IN SIRM BETWEEN CORES AND CORRELATION BETWEEN SIRM
AND '3C/'2C RATIO -- A POSSIBLE EXPLANATION BY MAGNETOBACTERTA

Nobuyuki NAKAI, Takaharu SATO and Kazuo KOBAYASHI
(Nagoya Univ.) (Niigata Univ.) (Univ. of Takyo)

It is shown fron the magnetic measurements of the two deep-sea cores, which are only
500 ko appart each other but have different sedimentation ratio, that the variation in
Saturation Isothermal Remanent Hagnetization (SIRH) intensity is almost identical. It
is also shown for the cores that the SIRH intensity and '°C/'%C ratio are inversely
correlated significantly. We show here a possible cause by magnetite precipitation by
magnetotactic bacteria for the appearance of those relations.

BEFEATLENGBME W22 AQOFEMBEIEAMERRB. KH-73-4-7 & KH-73-4-8 1=
WT, HE2HRBRLATL. BRLABZOAGCHALNEOBERE@ME L T & A, LB MM
SEDWIAZMRHEOMBABIc 2. AROHERRBEANILEN 5 525, 2 M= 1t
BERRBMOAGHEAN MBI 23, <SH BBLEORREBRICL T, UL 2 MR

EELHERELLBAGD, MASHERTHIEL SIRN) AEOHBOHEET A, iR,

BWEZHBERLTHAEET 5L Fig. ] CRTEIILECOBMATHED TR ~ L AT
TN EMicnork, cORMARZHE. CAGOHERKBIZIOWTOWMT I & v it
Uﬂéﬁib\fzﬁiftfgg@gg (Sato, 1982)  HHMMOIT H » =, k. Chsorhehok
REBICBEWTE SIRN b B R G A ABELSEAMERLTWE, T, Zh 6o KR
BEOWTE., BEEWO ARSI NBEMEO T VA YA PR TFASLZ 2T W5 = e pmah
T W 3 (Yoshidag Katsura, 1985), o= cTit. ChO6DOBHE. KNI FUTIZ L 2 MHELDO
ERCE-> TH-WicEMT 2BAaICo> W TBRET 3,
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T. Sato, Nature, 300, 518-521 (1982).
5. Yoshida and 7. Katsura, Geophys. J. R. astr. Soc., 82, 301-317 (1985).
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Figure 1. .variation in saturation isothermal remanent magnetization in the two deep-
sea cores, KH-4-7 and KH-4-8. The depths at which the correspondence between cores
is assumed are indicated by .
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LONG PERIOD GEOMAGNETIC SECULAR VARIATION DERIVED FROM TWO DEFEP SEA CORES

Takaharu SATO and Kazuo KOBAYASHI
(Niigata Univ.) (Univ. of Tokyo)

The correspondence of the variationin in SIRM intensity between the two deep-sea cores ( Nakai et
al. in this meeting ) enables us to cxamine whether the secular variation of geomagnetic field is
recorded in the sediments. The variation in NRM/SIRM correspond each other in most part. The corres-
pondence of the variation in declination is also found for the sediment in Brunhes epoch. 1t is shown
that the secular variation with wave lengths of 0.02-0.10 My had occurred during 0.38-0.70 My.

BRYERKHEM O THBRREZ(LEPARD 2D 12, EWR LA TREL B ORI £ A 528D
HB. TCTR. HAIAVLMHMMIEAEEZWEREL 2L & MUFERAML (SIRN) BETEHHIEDT L
W—BET L EIEGEE AR RH KH-73-4-7 & KH-73-4-8 2 oW T RER(LAFTANE, HRABEIHAEL
Res12bhmb6d SIRE A—HUEMRBIZOWTIR. SFELIIHT, it & TEELE,
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F k. &7 Yoshida & Katsura (1985)i2d > T, RAMLOEL A HUEBEDOT T2 Y 4 b FIzEH-> T
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THE PALEOMAGNETIC RECORD OF UNCONSOLIDATED SEDIMENT CORES FROM LAKE KIZAKI

Katsumi YASKAWA®
Kobe Univ.

Chizu ITOTA®, Fumiyuki MURATA**, Hayao MORINAGA® ", Hiroo INOKUCHI®,
* Fac. of Sci., Kobe Univ., * Grad. School Sci. & Technol.,

Five unconsolidated sediment cores from Lake Kizaki, central Japan, were obtained using
an improved pneumatical piston corer with the aim of producing a secular variation record of
the geomagnetic field. The flat layering of core sediments observed in lengthwise splitted
halves indicates that the corer penetrated into the lake bottom at right angles. After 15mT
alternating-field demagnetization, declination, inclination, and intensity logs of the cores,
without the upper part (one or less meter), are excellently concordant with each other.
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Magnetostratigraphic Problems in tLhe

middle Miocene

Nobuaki Niitsuma, Akira Hayashida and Toshiaki Takayama

Inst., Geosci,, Shizuoka Univ, ; Lab, Barth Sci,, Doshisha Univ.; Dept. Geol., Kanazawa Univ.

Two ways of magnmetostratigraphic correlation have been proposed as oceanic magnetic

anomaly 5 to (1) Chronozone 9 and (2} Chronozone 1l

The two ways of correlation give different

magnetostratigraphic time tables., We checked the time tables using the drilled sediments from

the Owen Ridge in the Arabian Sea during ODP Leg 117

The latter gave better correlation between

sedimentary facies and sedimentation rate based on the time tables,
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A MAGNETOSTRATIGRAPHIC STUDY OF THE UPPER CRETACEOUS 1ZUMI

GROUP IN SOUTHWEST JAPAN

Kazuto KODAMA and Katsumi SHIN]I

Department of Geology, Facully of Science, Kochi University, Kochi 780

A magnetostratigraphic study of the Upper Cretaceous lzumi Group in
southwest Japan established a magnetic polarity zonation which matches a
geomagnetic polarity change during the early Campanian to earliest
Maastrichtian. The sedimentation rate estimated by a continuous magnetic
polarity record amounts to 0.7 to | cm a year. The extremely high
sedimentation rate suggests that the basin was formed under a tectonic
control, possibly a left-lateral motion of the Median Tectonic Line.
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PALEOMAGNETIC STUDY OF UPPERMOST CRETACEOUS - PALEOCENE NEMURO GROUP,
EASTERN HOKXAIDO
lideo UCHIMURA and Masaru KONO
Departoent of Applied Physics, Tokyo institute of Technology

Paleonagnetic measurenent were made on about 250 sapmples from Nenuro Group in
eastern Hokkaido, and paleomagnetic directions were obtained from 28 sites. We
exanined these data on the basls of the reversal test, and obtained three

rellabie foroation mean virtual geonagnetlic poles. From a coaparison of the

apparent polar wander path drawn from these YGPs vith those of the Eurasian and
North Aoerfcan poles. wve suggesl a counterclockwlse rotation and northvestvard

aigration of the eastern llokkaido in late Cretaceous to Palcogene.
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Fig 1| Eastern Hokkaido
Study area is shaded.
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Preliqxinary paleomagnetic study on dozens of andesitic rocks of the Takad-
ate Formation was done. 2 K-Ar ages were reported by Uto et.al.(1884) for 4
rock sampleg of the formation. Several oriented rock samples were collected f-
rom the 4 sites where ages were measured. The formation has a thickness of th-

e order of 100m and wide range of age distribution should be expected, which o-
ay allow us to study paleomagnetic direction on the volcanic rocks.
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PALEOMAGNETIC STUDY OF THE MESOZOIC AND PALEOZO!C FORMATIONS
IN THE ASHIO MOUNTAINS

Kimio HIROOKA, Hironobu SUEMURA and Akira TAKEUCIII
Fac. Sci. Toyama Univ. Fac. Liberal Arts, Toyama Univ.

Paleomagnetic study of the Mesozoic and Paleozoic formations in the Ashio
Mountains which are considered to be the eastern extention of the Mino-Tamha
belt. revield that the sedimentary formations show a very shallow inclination.

This fact means that these formations were deposited at an equatorial
region, migrated to the north and accreted to the Japanese Islands at some time
after Early Jurassic.
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Site Name N D I a 95 K Formation Geological Age

AM 4 7 144.1 10.0 25.1 14.1 lzuru F. Early Permian

AM 6 8 -56.2 0.9 33.3 33.3 Adoyama F. Late Triassic

AM 10 9 -39.7 7.5 7.7 45.3 Aizawa F. Late Triassic ~
Early Jurassic

AM 20 10 168.8 55.7 2.5 381.9 Aizawa F. .

AM 22 7 9.3 61.6 6.9 76.6 Hiroto F. Late Cretaceous

AM 23 13 30.7 64.1 11.4 14.3 Sawairi Late Cretaceous

Intrusives
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Constrainls on the Timing of Lhe Formation of the Cusp

in Zonal Structures Inferred from Paleomagnetism of the
Chichibu Quartz, Diorite
Masaki Takahashi* Saloshi Nomura**
¥ Institute of Geology and Palcontology, Faculty of Science, Tohoku Univ.
** pepartment. of Geology, Faculty of General Studies, Gunma Univ.

A mecan paleomagnetltic direcclions of D=3.4" , 1=64.4° , @ ¢5=5.1> , obtained
from 21 sites, indicatc a teclonic Lilting of about 15° to the north, but no
tectonic rotation ol Lthe Kanto Mountains since Lhoe Chichibu Quartz Diorite was
situated (6~7Ma). These palcomagnetic data signify that the cusp in zonal
structures had becn formed at. lecast. in  Lhe Late Miocene. Furthermore, this

result implies that it is hard to expltain the cusp formation as a result of
collisions of the Tanzawa and lzu Blocks.
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Wi Lk, £/, BRE(1978,1984) L 2L ALK oMENhFEUNMICELEL L, HmEile-
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RABAZIABhTWS,

A MEL-ERNBERKRALAMOEHIZHH L. 5.87, 6.59Ma(UENO & SHIBATA,1986) o Bt KA R
gEINTWVWD, BENBREDOEALBOMBLMOEEREEMS DI, COEFOFREAXRAEL .
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HEIUVEBLAERBTAATH200 OcTRBIHRAL =,
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TIHING OF ROTATIONAL MOVEMENT OF SOUTHWEST JAPAN
INFERRED FROM PALEOMAGNETISM OF THE YATSUO GROUP

Yasulo ITOH
Departaent of Geology and Mineralogy, Kyoto Universily, Kyolo, Japan

Paleonmagnetic survey was made on Lhe carly Hiocene Yalsuo Group in Lhe
eastern part of Southwest Japan. Togelher with previous dala reported from the
Yatsuo Group, tilt-correcled reliable palcomagnelic data show thal Lhe declina-
tion values systematically shifl from casterly to westerly deflected ones in the
upper part of the group, suggesting thal the Yatsuo Group, which is correlated
to magnetic chron CS5C and C5B, was formed before and during Lhe coherent clock-

wise rotation of Southwest Japan.
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I —4 5 prellmlnary Palneomagnetic results from Jingle geosyncline
in ShanXl, North China

-
Z2.Zheng , M.Kono

X.Y.Zhu

= ‘l'okyo Institute of Technology
»» Instlitute of Geophysics., Academia Sinica

Shanxl platform is in the North China
block. Some palaeomagnetic Investigatlions of
Shanx1i formations have been reported by
M.¥W.McElhinny, Jin-Lu.Lin, X{-X1.Zhao and
aothers, but they are stili far {from
sufflclent bLoth In quantlty and quallty to
understand such a complicated problem as the
evolution of North Asian tectonlcs.

In october of 1987, we performed a
comprehenslve sampling of more than eight
hundred core samples at 42 site covering the
ages from Cambrian to Jurassic both of the
1lmbs of the Jingle geosyncline(N38.6 E112.0)
in Shanxl (Flg. 1). The domlnant rock types
in the sampling area were sandstones and
limestones, with mlinor amounts of shale.

Laboratory investigations were carried

out with cryogenlic magnetometer and
demagnetlzers at Tokyo Institute of
Technology. So far, 13 sites (7 formatlons).
which cover Cambrian to Jurasslc, have been
measured. Both stepwise thermal and AF

demagnetlzatlon technlques have bLeen used. In
most of the samples, AF demagnetization was
not effectlve: more than 890% of original
remanence remalns after gom’l' demagnetization.
Thermal demagnetization was effective in
every case. Some samples were heated to 690°C
and some to 570°C when it's amplitudes became
less than 10% of the origlinal. We applled
stepwise thermal demagnetization to every
slte, and AF demagnetization to the sites for
which Lt was effective. For each site, we
tried to obtain at least six well-behaved
results(cores). llowever, in some cases we
could not obtaln enough data because of the
unstable behavlior of the samples,

Unfortupately, we found only one
stable remanence direction by these
demagnetization experlments. All the samples
( Cambrlan to Jurassic )showed a north-and-
down direction whlch 1s not slgnificantly
different from the present geomagnetic fleld.
The dlrectlions for the two 1limbs are the same
before but quite dlifferent after the tilt
correctlion. Obviously, thls Indicates the
Cretaceous or Cenozolc magnetic direction.
+hough the remagnetlzatlon effect was very
strong. we see that llnear extrapolatlion of
the demagnetization dlagram does not polnt
zero. 1t may mean that a different component
of magnetization exists at very high
temperatures. We would like to 1investigate
thls component by a more sophisticated
experlments,
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PALEOMAGNETIC STUDY OF THE INDUS-ZANGBO SUTURE ZONE NEAR LUASA

Jun KADOI'?, vasuko INOUE'’, Shobu FUNAHARA'’, Fumiyuki MURATAZY, vo-ichiro 0ToFUJI'’

1) Fac. of Sci., 2) Div. of Environmental Sci., The Grad. School of Sci. and Technol., Kobe Univ.

Triassic to Paleogene rocks wvere collected from two routes across the Indus-zangbo
suture zone in an attempt to discuss the deformation of the suture zone due to continental
collision. Triassic sedimentary rocks adjacent to the suture reveals a large counter-

clockvise deflection in declination (D=-74.6").

The Gangdese batholith has westerly

declination value (D=-30.7"). Velded tuff in the Lingzizong Formation more than 50 km

apart from the suture shows northerly declination (D=20.8").

These data suggest that

significant tectonic deformation has occurred exclusively in the narrow 2one of 50km

along the suture.
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PALEOHAGNETIC STUDY 0OF EASTERN TIBET AND SICHUAN REGIONS

vasuko THOUE'?, Jun KADOI'®, Shoubu FUNANARA'®
1) Fac. of Sci., 2) Div.

. Fumiyuki MURATAZ?, Yo-ichiro 0TOFUJI'®

of Environmental Sci., The Grad. School of Sci. and Techno!., Kobe Univ.

More than 150 oriented samples were col
along Chendu-Lhasa road to determine the def
region. Reliable palcomagnetic data were ob
1=51%),and Pa-shui (D=-1°, 1=33°).
from the adjacent blocks of China an
Indian Continent is restricted to th
basin and that (2) the Sichuan basin
unit since the Cretaceous.

lected from Cretaceous red sandstone and granite
ormation aspect of the eastern part of the Tibetan
tained from Ya'an (D=2°, 1=29"), Markam (D=48",
Comparison wvith the expected paleomagnetic field direction
d Asia suggests that (1) deformation due to collision of

e Tibetan Plateau and does not propagate to the Sichuan
and Yunnan regions have been comprise a single tectonic

W F Xy b EE DM Y. o Lk, I ET8MbA. EM TS A, N
WM S 3. MOV 52 010K - TE M. HETIONA. H29BAT D
T. b¥ »W200km DWW . 3 25 kM AP WRELU L.

nEhd. THhUBBKREKCSE S h 28R % F R EIW-SDWTTIE. FOLD TEST £ 8 &
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AKKEW. PIS0Halc B L itk Wb h T w 2 Bdltnrbhoth, EM. NTETU. 3K
(Tapponnier el al..,1982148) . & WF 1 #% 1 . MRIEX-_&xRILETd» 2 B3HEITH X
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EZABbhd. RF XY LXK R T % T 40=2°,1229°( @es=10.7") T M T
tREBMHRM ST ELBAENLE LT, §0 4D=48",1=51°( @es=10.8"). NTE T
AOBMRE B &>, D=-1°,1233"( @9s=23.9")T & % »
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1987 RAILGUN EXPERIMENTS A7 1SAS
M. YANAGISAWA, K. SATO, A. YAMORI, M. KAWASHIMA (ISAS)
H. SASAKI (Musashi Inst. Tech.), Y. OHNO (Sagami Inst. Tech.)

Abstract - Refinement of the railgun bore by the reamer machine has dramatically increased the
performance. No leakage of plasma armature in front of the projectile is obserbed and the velocity
up to 3.7 km/sec is available. On the impact of the polycarbonate on the aluminum at 3 - 3.7km/sec,
coils were set around the target to measure dB/dt. No signal was observed at the impact and the
upper limit is 30 nT/micro sec.

198 7THK (BMAYL) OFATR. HOMELEWEDIITFZT - T—2F v — (RIBEDOKEICH -
TRENRL, RBHAERY. RABEHTEN) o0, MAKLDAICBITLES 2D PENEL RS &,
hybrid-7-vsv— (RERK#M5) Tlt. TOBEAhaC . HAENECZB L 2B~ (1),
SH. FOOHEENADGHABIER. X6 (- V)—v—HRATENEIELTIEDICLE, TRICLIERE
H1OBHTRY . KRBT vy T LTWEDMNbME, £, F—vFr— %20~ RNKARI D y —
bridwiz 4BLTFAXT - FATDABLEVDISAENEWDOIIFAKIEN, TROMRRMTH 3,

ARHT,. 3—3. Tkm/sec. 1gDHYH—HA( FRIFKE TN S 2 — Ll EHR ¢ . BIBTRE.
BBEBHEIALTRULE, 24012, BE3 cm. 50080bDE. 10cm. 20%0LDE XA
Dn510-20cmidBLI3KABRALE, cheh., IMHz Rl FoRIBEfIzxfL. 1000nT /mV,
2ORT/mVOMANAEHRE, 55, RRBBREIWFTIT->%, SER. ImV,/bitoFsyLxe
JoTERRUENEZIES DR SIEF BN, HEHIZLBe jectod gasnRi. A
f$®ﬁmz)*5v)‘t§§:b\of:f:d)t.'abﬂ5. RBE. AEZHhTOER., SEORI DR TWEGHRIRTOERB .3

ELTM%.%RTT%E?D—&—&EZCE¢9
2% i

CLI)MR. 8. B, XTF. A%, Be2m - MAMHK - MRBEEES (EMAL) THMIE, P—26.
1987,

49
3
0%
3 o
L]
L4 [}
2
R & g "
E L] L]
£ M
§|. 4
s e
Y a
.1, :
o e
3 o ] °
0 - 2 B
0 3 4 6 8 10
charging voitage (kv)
Figure 1. The projectile velocities are plotted Figure 2. A crater made by the impact of lg
against the charging voltage of 6pF capacitor polycarbonate projectile at 3 kam/sec on
banks. The open stars correspond to the round alupinua. The diameter is about z.5 cm.

bore-plasma armature experiments. The solid
one is for "the hybrid armature shot. The
others represent the experiments With the
square bore guns.
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RADTOACTIVIS ELEMENT  2%A1. AND THI- FTONTZATION DEGREL TN CTHE PRIMUTIVE SOLAR NEBULA

Toyoharu Umebayashi
Facully of Science, Yamagata Unive rsilLy

There are two kinds of observationnl
radioaclive eclement. 267 the solar nebula: (1) gamma-ray astronomy . 2)
isotopic anomalies  of metcorites. Both ecvidences suggest that Lhe 26 | was
generally prescent in Lhe solar nebula with the ratio 267172771 = 5% 107 Using
this ratio we calculate tLhe ionization rate by 26A1 and Tind that 267 hoecomes
the main source for ionization in Lhe region where the surlace densilty  oxceods
about 300 g cm~2. Because tLhe dissipation ol magnetic riclds is very elficioent
in this region, t(he f{onization by 2é6A1 can hardly rcecover the coupling of
magnetic ficlds wilh Lhe nebula gas.

cvidences for the existence ol the
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A CAPTURE-PROCESS OF MICRODEBRIS IN SPACE

Kazuo Yamakoshif Akira Fujiwarffand Takayki flirata

fiH

#Institute for Cosmic Ray Research,Univ.Tokyo ##Dept.Phys.Kyoto Univ,

An effective dust collection mechanism is proposed.
This catching device is available for the cometary coma

hypervelocity dust impact.
sample return project.
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RECIRCULATION OF ENERGETIC ELECTRONS
IN THE JOVIAN MAGNETOSPHERE

M.Fujimoto and A.Nishida

The Institute of Space and Astronautical Science

Pioneer 10 and Pioneer 11 have detected the strong dumbbell

type anisotropy of electrons, with energies of 50keVv - a few MeV, in

-the Jovian middle magnetosphere. To explain this observation, and

also, the prevalence of energetic particles in the Jovian
magnetosphere, the recirculation model has been proposed. This
model consists of four processes; 1) ordinary cross field diffusion
conserving first and second adiabatic invariants, occurring all over
the magnetosphere, 2) weak pitch angle scattering in the inner
magnetosphere, 3) cross field diffusion conserving first adiabatic
invariant but not the second, occurring at low altitude portions of
field lines, and, 4) pitch angle scattering in the plasma sheet.
The third process, which only those electrons having relatively
small equatorial pitch angle experience, is able to bring electrons
outwards without serious loss of energy, so that it is expected to
produce the effects mentioned above. Here we have carried out test
particle simulations using Monte - Carlo method, to evaluate the
efficiency of these processes as a whole quantitatively. We have
taken appropriate values for the parameters in the first two
processes, and assumed weak pitch angle diffusion to be occurring
within the region of L < 12 , strong pitch angle diffusion in the
plasma sheet. We have also assumed the source of isotropic
Maxwellian electrons to be at L = 20 , the location modeled as the
inner edge of the plasma sheet. The results we have obtained show
that, having turbulent electric field with the intensity of 10 mv/m
at low altitude region, it is sufficient to produce dumbbell type
electron distribution in the middle magnetosphere, and, power law

spectrum at high energies in the middle - outer magnetosphere.
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Measurement of Polarization of Jovian Decametric Radiation

Hiroaki Misawa, Hiroshi Oya, Akira Morioka and Sho-Ichi Qgi

Geophysical Institute Tohoku Univ.

Polarization measurements for Jovian decame’f.ric_: radiation were made 1in
quantitative wise by detecting the axial ratio within an accuracy of 0.1,

to investigate the generation mechanism.

It is shown, after detailed

investigation, that the results contain the effect of lot;al reflection f{:‘om
the ground. Precise axial ratio is obtained by compensating this reflection

effect.
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AN ANALYSIS OF LONG TIME POLARIZATION CHARACTERISTICS
BY JUPITER' S8 DECAMETRIC WIDE SPECTRUM OBSERVATIONS
K. IMAI, H. MURAKAWA

Department of Electrical Engineering, The Kochi National College of Technology

An analysis of the polarization of Jupiter’s decametric radiation during the 1986 apparition of Jupiter over
a spectrum of about IMHz was made using a newly developed dynamic spectrum observation system The right and left
hand polarization components of the dynamic spectra observed by a spectrum analyzer were recorded as an analog
slgnal by a data recorder, digitized by an A/D converter, analyzed by a 16 bit personal computer, and displayed as

a color coded spectrum by a color display. In this report, we discuss the long time polarization characteristics by

these systems.

1. UaIc

FefSIE. ARRT A X — VEISBIER E AT 5 RN £15 3 TMERIHIRE LT, BRSO BR U £17-
T3, V2 ZOBE. 2 1. OMH z #hilak URitPg (1MH z) WEAHESBINS 2/-0ic, AEEPIRm s 25Em
BROBEIALERAIAND b I 4 - THILH—THEL. BESNETF—FE16EY b -V IAVREYNF—TEDY
AF397 - ARI RS LEFGRL. LTI DTH 2. 46, REBHROUEIKBOILNSHSSVREZORE VS &
SR FHHH>IFE. S OIEIHRITHIEN T — 5 ORI 2 A S OB EMHEX N DRTTHEOT. ZducHE
LR Rz W TS T 5. [ #-5va-¥# |

2, Bty AT 4 : cn2 cn i lcn 3
_ R/LIS 1 Kiz Y W)
PEROMYIE I 2K DITo TN SEgiEIc/SYaY - PC—-9801 BRER I LPF ]
UV2 1kt AT LRIR L. Oy 284775 45M1IRT. (0] fe =200z
A/ DERENIART A A — MVBULGEHRIBH AR Y kS5 AF — &2 12HEE4 M
4 ROV I FRORAMA— IR X h B & oo Tnd, ZOBSHEENIC
FRERERUIRATES X058k LTEY. 1kHzDY VT

A2 2R | A DAY

) VST B 0 HIh B RIUTIDT — 2 DAHHFAGEL 72> T35, AM/SA | DMA | DMA TR
WD, ZOR - LIEOKEE %15 — I BHIMICIEE &, ZOIHIRE ( Sl ki
FAFIvY - ARV RFL) ENT—F A ATUARRUT. B 513 Pe-smuvH
SHkE LTV D, ZOBE. AUV OHF—FoRiE4 09 6 11 6ARS ,,,_,.,L,H
hB3DT. H5—2— K% 15BfMRIZ LItk YUIGRLT WS, 640K 7 F X400 F » k
4096 P16 R

3. SR
HEO L A KBRTDOBE. H5—U 374 9 VF4 RS
LA QNS 8 OBMALO M—Ffs D FoR LAY T e o
0 SEFECHRBUERT Y AT AIKEY, 3405450
LB L AENBRORBEASE LRI RT3 2 Hallike
Y. REIOEFSKEBAAEORYI AR & s 120
BER1E. 19864E9HATHDI o - BREFOMT. =03
SMOT—-4 2 RAMRY. LHEARBERS AL TESY. BOHR
DXERHFLEEE. BROATRERSIIR RV EHADHAS,
DL uFHTE. (D 2HMHO>VTHITV. = SICHIRTF—
SRS T RIS OWT ., FATHET S,
BHEIE 1) Sk - A AFENT7 0 BIETREID. (51
2) 49k - TR : A48 O HIL T-RKr. 48 ‘. . S P . "
3) 4 : AFSH8 IR TR, 105 Tl 1986498 7HDEKARY rF4H. 3NMHDFT—4T
LRSS, TR MRS IS

1 AR ARY b5 LMHTY AT 4
DT IHLTITS L

FOLA D0 e



A

BB BA T

¥ )V Z T Ak O £ E R

i1 8 £l #
L it

NUMERICAL MODELLING OF THE FORMATION OF FIELD - ALIGNED POTENTIAL
DIFFERENCES ASSOCIATED WITH THE CURRENT-FREE PLASMA BEAM INJECTION

Naoki TSUNEMOTO and Tsutomu TAMAO
Geophysics Research Laboratory, University of Tokyo

Making use of 1D particle code, a numerical modelling study has been made to clarify the transient physical
process for the formation of electrostatic potential differences along a field line, in conjunction with injection of
a current-free plasma beam into the background plasma. For the case of small ratio of beam to background
densities the global potential difference in a mirror magnetic field configuration is taking place to accelerate the
background electrons downward so as to maintain the currentless exiting flux with the penetrating ion beam.
Whereas a localized positive potential pulse with a large amplitude is excited at the beam front for the case of
medium beam density, which is consisting of stably trapped background electrons to yield an electron hole. We
need a huge simulation domain to describe the self-consistent physical response of the background plasma to
such medium beam injection and to obtain a corresponding global potential difference.
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oIa—s PLASMA INTERFACE PHENOMENA
AURORALDOUBLE LAYER FORMATION

Yuji Inoue

Dept. of Computer Sciences, Kyoto Sangyo Univ.,
Kamigamo-Motoyama,Kita—Ku,Kyoto, Japan, T-603

In the Magnetosphere, there are stratified dis
sma layers have different Properties with res
mass flow,and magnetic field. The stratitication
ng magnetic shell surfaces. The transitio
referred to as "plasma interface". as see
the plasma interface occasionally becomes
this situation,hot protons behave quite di
although electrons carry out their adiabat
orbits,but execute the non-adiabatic motio

of electrica} charges and the flow of electric currents in the plasma interfaces.
These give rlse.to the ilmportant effects on the acceleration of charged particles
and the generation of various plasma waves. Thus,the analysis of plasma interfaces

and their associated phenomena may increase our understanding on the physics of the
magnetosphere and auroral phenomena.

tinct plasma layers. Adjacent pla-
pect to plasma temperature,density,
of plasma layers are typically alo-
n layer between different plasma layers is
n in discrete auroral arcs,the thickness of
close to the Larmor radii of protons. In

fferently from electrons. In other words,

ic motions,protons cannot follow adiabatic
ns. As a result,there arise the separation

As an example,the formation of a double layer is discussed for the electron beam
acceleration which is responsible for the excitation of a quiet,thin,and discrete
auroral arc. The analysis is carried out with respect to a simple model where plasma
and field stratifications are stationary,one—dimensional,and straight. All the quan-
tities are functions of only single coordinate perpendicular to the magnetic field.
A plasma layer is filled up with hot protons and relatively cold electrons. These
particles invade from the plasma sheet. This layer is sandwiched between two cold
plasma layers. As a model of the dawn-dusk electric field,a general uniform elect-
ric field exerts upon the plasma Stratification so as for the Poynting flux to flow
across the magnetic field ang plasma layers. :

As a result,double layers can be formed at both boundary interfaces of the hot
proton plasma layer. The electrostatic potential of the double layers amounts to
10 KV provided protons have the average kinetic energy of 10 KeV. This pair of the
double layers developing along a magnetic shell can be easily converted into a dou-
ble layer along a magnetic field -line due to the increasing electrical conductivi-
ty across a magnetic shell toward the ionosphere,as already suggested by Kan,Lee,and
Akasofu (JGR.,84,Aug.,1979).

The followings are the necessary conditions for the formation of pair double lay-
ers along magnetic shell surfaces:

(1) The invasion of plasma sheet plasma consisting of hot protons and relatively
cold electrons into high altitudes where the collision-less approximation is valid.

(2) The Poynting flux caused by a uniform electric field of large scale such as
the dawn-dusk electric field.

(3) The plasma stratification is Steep enough to cause the non-adiabatic motions
of hot protons in the background of the adiabatically moving electrons.

The proposed mechanism is an efficient converter of hot proton plasma energy into
electron beam energy through the intermediator of the Poynting flux of a large scalLe
electric field.
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Using the DMSP-F7 particle data, it has been found that the
region of auroral particle precipitation in the post-midnight sector
is divided into three regions with characteristic precipitation
patterns.

As shown in Fig. 1, the poleward region (Region [I) 4is charac-
terized by occurrences of inverted 'V' type electron precipitation ac-
companying depletion of ion precipitation. The equatorward region
(Region III) is characterized by simultaneous precipitation of ener-
getic ions and electrons. Intense ion precipitation usually occurs
only in the poleward part of Region III. Region Il is a transition
region from Region I to Region III, which is characterized by stable
precipitation of energetic ions and structured precipitation of low-
energy electrons.

The all-sky TV camera data at Husafell clearly demonstrate that
pulsating auroral patches appear in Region III. The time resolution
of the DMSP particle data is 1 sec. Therefore, we can study one-to-
one correspondence between precipitating particles and pulsating
auroral patches. It is found that low-energy (<300eV) electron
precipitation spikes often occur with a close relation with pulsating
patches. An example is shown in Fig. 2. When the satellite encoun-
tered a pulsating patch at 00:29:45UT, ‘an electron precipitation spike
was observed. Therefore, it is suggested that an intense wave-
particle interaction process is occurring at the edge of pulsating
patches.
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LATITUDINAL EVOLUTION QOF SUBSTORN ACTIVITY DEDUCED FROLI AURORAL LIOTION.
GROUND MAGNETIC FIELD AND ELECTRON FLUX VARIATION AT SYNCIRONOUS ORBIT

Rumi Nakamura. Takasi Oguli and D.N. Baker
(GRL. University of Tokyvo) (NASA 7/ GSIFC)

Aurora TV data. ground wmaguctic ficld and electron flux (30 keV- 300 keV)
from synchronous satellite are analvzed in order to study the relationships be-

“tween auroral latitudinal expansion ( poleward as well as equatorward) and

injection signature obtained atl synchronous orbil. 28 injection events obtained
at 4 actlve days during the GADC campaign period are related to the auroral ex-
pansion and associated wmagnetic havs. Il is shown that the time difference
between Lhe arrival of poleward boundary of expansion front at high latlt|_|de
stations and that of the parlticle al ~ynelronous orbit depends on Lhe locatlion

of the onset region. i.e. source region.
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MOVEMENTS OF AURORAL STRUCTURES IN THE DAYSIDE POLAR CUSP

T. Oguti, and GaDC group

U. Tokyo, Kyushu U., Kyoto U., Takushoku U., U.B.C., U.Vic., S.U.N.Y.,

U.0slo

Movements of auroral structures in the dayside polar cusp region are examined

using TV data of auroras obtained at Ny Alesund,

Spitzbergen. Fast ion drifts

measured by the HILAT satellite are probably identical to the fast east-west

movements of the local, dayside, auroral expansion fronts.

High velocity zones

are limited in small(<tens km) latitude ranges.

HM@#X7WWMXER#B@W&%@
Km%énﬁliw¥—®EE®AUD?§
O\%®§%TEH®ﬁx7m&MﬂﬁﬁE
ZIFATWS,

ﬁMOﬁXTQ&?Mfymwxﬂmm%

EﬂﬁﬁﬂT\ﬁﬂmvTZb—Aoﬁmﬁ
ﬂlﬂ?%%h%ﬁﬁﬂ%@btt&%b(é‘iaéo ¥
t\cwmofyﬁwxwmﬁﬁﬂkmbr
mmﬁmo$nkuyb%maﬁmwni—
B35 expansion>, BB OPIiN—Z p 22 ¥
ﬂ@ﬁtﬂ:&:t%ﬂkﬂBhTh6o~
ﬁ\QMM®vﬁib$~xmwvmm&m
T, FTE EURE 5% B 2 BS & 1 7
avaxoszWMénrw5o

:wm%QMRMEﬁmwﬁﬁﬁﬁ%me
ﬁién\h<om®%7ww§$énrh
5w\uaﬁnmﬁo%@%%oa¢mmm
HOREMICFR LT W3, 5, Sandholt
mnx7ﬁﬂmnnm&gvome;7s
wax\fxyFU7b\mmbﬁ%ﬁ(w
ﬁ)mﬂ%tﬁx7i—u§t%mﬁbxﬂ
ﬁ&?mﬁXTi—uiﬁmkwﬂbtﬁﬁ\
a. #i‘l-?“]"J\and)miﬁ&:oh“Cbl&')
PFHIOMEBTWS,

MMLWEGMME&nw%oﬁkoﬁm
. WA (#(10kn) IZRRXH 238w
WishmoA4+ s ry 7 b (¥ko/sec) & =
nnm%btm3&§Mz7~womeﬁ
&7~ﬁm(h?n%ﬁﬂ)®ﬁﬁvﬁ6o
:oxaaﬁmwa@%\mﬁ‘m%xmw
m&wﬂmnxrmi—05WMKﬁm?6
:tﬁ%@%wt%ienﬁw\:nsﬁh
H¥p SFTE LEDISITMMLTWBIDNI
DWTREEAFRVGORTWE W,

ANRTIE. kMo hTaEs Lic—%
FALEDT., A—uSHGE oMM m o)X &
A3 T FEDFME%EDPIEL < it
L. A—US KUY T Mo k> THRTHBD
wWHE 1% 5,

BEAZX 7 0F —a SiaEi Mot
IR, EE. HGVBE WEDRKkORY T
FAMIEKRDH WY, A —oSHiEOINL
WErH. BETOSF Y FY T Mopisd
LB, B —O 5 O/ NBEOIE Ik
IMRWHILHH DI ETH 5 LhHEEhH
Ho LIPL., TOWMEIIZLILLINY T RE
WEMFUEE< . TrL S expansion & front @
METHBEIICHREX 5,

Expansion front i & & FDHEMIZHED
A—O0IWHEDO R YT P REOF—0TD
BEICHILL—HL BT 2L (B
WA front) | T D2idAH expansiond
AL > T &K 5 S i REt 2 BT
SiTCTH Do

Dec.31, 1984

MYALESUND

10:00 10:30UT



0 Ao s - ZXTX B _ EwlAY R DS

oI—9
= — O S 3§ 6 W B2 oD HERE
Th£8 M =R IR FERR
HE it ot Rif K & 1 0 il X

AURORAL EMISSION HEIGHT DEDUCED FROM THE
SOUNDING ROCKET AND GROUND OBSERVATION
M. Ejiri H. T. Ono T. Yoshino
NIPR NIPR U. Electro-Conn.

Okamura

U. Electro-Comnm.

The sounding rocket S-310JA-8 vas launched from Syowa Station in Antarctica on April 4, 1984 at

18h 27n 01s (UT) into an active auroral arc during a substorm expansion phase. Auroral particle

(electron) energy spectrum, energy range being from 16 eV to 14.4 keV, shovs an inverted-V type
popoenergetic peak around 5 keV to 10 keV vhose stopping heights are around 100 km to 120 km in
altitude. Onboard suroral TV camera (VAT) with an FOV of 53.4° (M) X 33.9° (V) took an auroral

ipage dovnvard form the rocket. The digital CCD auroral TV camera also took an auroral image from

the ground. These tvo instruments gave a stereoscopic viev of an aurora, that is, an object of

auroral light emission vas measured from tvo different observation points. This paper is to show

one exanple taken at 165s after the rocket firing, vhere the rocket vas at the altitude of 186 Im.

Figure 1 illustrates a particle energy spectrum, an abscissa being a logarithmic scale of an

energy in keV and an ordinate a logarithmic scale of a differential energy flux in electrons / (df :

s. str » keV). It is recognized that there is a monoenergetic peak at about 5.6 keV. Auroral images

taken from the ground (left panel in Fig.2) and from the rocket (right panel) are depicted in the

gane grid of a coordinate of MLT and magnetic latitude, vhere the auroral emssion height of 115 lm

is assumed, This value, i.e. 115 km, is the best estimated altitude of auroral light enmission,

vhich gives the best agreement of auroral images of both instruments. It is noted that the stopplng

height of 5.6 keV electron is approximately 115 knm. Another evidence to support this conclusion

comes from the result illustrated in Fig.3, which shows a relation of PHO/VAT with PHO ; PHO is an

apparent emission rate measured by the photometer (PHO) at 427.8 nm and VAT is an illuminance of the

center portion of VAT image area vhere the PHO vieved. This suggests that the most part of this
auroral emission consists of 1 NG of N: (427.8 nm) vhose emission height is around 110 k. It is
nov developing an algorithm to obtain an actual height distribution of the volume emission from

these data, vhereas this paper assunmes the plane of the constant height of the aurora.
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RELATIONSHIP BETWEEN AURORAL LUMINOSITY AND AURORAL ABSORPTION
OBSERVED BY THE SCANNING-BEAM RIOMETER AT SYOWA STATION, ANTARCTICA

3

Syuichi IKEDAI, Hisao YAMAGISHIZ and Takashi KIKUCHI

3Communicat::l.on Res. Lab.

1
Univ, Electro-Communications zNational Inst. Polar Res.

The relationship between auroral radio wave absorption and auroral luminosity is studied by
comparing scanning-beam riometer data obtained at Syowa Station, Antarctica in 1985 and 1986 with
optical auroral observations at the same station. Three categories are found in their
relationship, 1.e., (A) auroral luminosity and absorption are both strong, (B) notable aurura with
small absorption, and (C) large absorption with 1little auroral luminosity. (A) to (C) correspond
respectively to active discrete auroras, quiet arcs, and diffused auroras. These features are
qualitatively understood with the difference in the energy spectra of precipitating electrons in
the each type of auroras.
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FEASIBILITY O F MAGNETOSPHERE IMAGING
K.TSURUDA, T.OGAWA

ISAs GRL U.TOKYOD

Feasibility of taking photographic images of the magnetosphere has been
studied. In order to make the Ragnetosphere wvisible,tracer ions which reflect
the sun 1ight effectively are to be distributed in a target region.

Since the density of tracer ions is kept as 1low as possible, we have to
look for atomic species which satisfy the following conditions ; 1) slow
photoionization rate. 2) large scattering cross section for the sunlight after
being ionized, and 3) small atmic number.

A model mission will be presented and variations to it will be discussed.
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LOCAL PRECIPITATIONS OF IIIGII INTENSE ION FLUXES (II)

Nobuyuki KAYA, Haruya MATSUMOTO, and Toshifuml MUKAI
{Kobe Univ.) (Kobe Univ.) (ISAS)

The ESP instrument onboard the EX0S-C satellite (OIIZORA) observes local precipitations
of high Intense fon fluxes below 10 keV. 211 data of the ions found during all the
observation periods are examined on correlations with magnetic local time, invarlant
latitude, Kp index, energy, pitch angle, etc. It turns out that the ions are detected
all over the auroral oval. However, the lons precipitating in the region from the cusp to
the morning sector have higher energy and lower pitch angles than those in the night region.
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IlON ENERGY--MASS SPECTROMETER
wilh a wider field of view

HIRAIIARA Nasafumi Toshifumi HUKAI Toshio TERASAWA
%] ] 22

*1  The Institute of Spacs and Astronautical Science
#2  Geophysical.Institude , Ryoto University

A new ion energy-mass spectrometer

is proposed for 3-D analyses of the hot plasma composition in the magneto-
sphere. It has a wide field of vieu

simultaneously with high energy, angular and mass resolution, by using a
so-called orange pass spectrometer. Therefore cur INS consists of a poloidal or spherical energy analyzer and
the orange mass Spectrometer. Here we examine the characteristics of this INS by the detailed calculations.
Although by rough estimate the electric field of the polaidal-type is nearly similar to that of the spherical-
type, its electric field by the configuration is expected to have a better focusing action.

GEOSOMHUAL, 7 7B. BABICH 50+ sV -HRANE (1MS) Itkamfnt. 73 Xvoll
k. BROMNOED, BB H>TETWS, BABROMRNT I AvoOBNO DI, 3RTIMOMELLETH
N, EWILEMNGOAME T ERIUEEL I M SR F: Luna, REODE TS, MAME (22 ¥— HRt. AL .
DBEE, WWAGE MIEEM. WiwF -y IREIFNZ, Mfic#HR I 5 IMSiEEE, MBRIEREIATHWEW,

L A Lo eFERSRAMRTHEARGNET. chix@5McEN. IKWIRFMALI2 1 MSHERIREW
PEBITWA, F2E. WEHRBLAL¥-F0Bic L 5WRle., A Lryiick s —BlliBe. MFNENSTHICR
ZRIENFERAEORTH DS (CORIZSTFRICRBL S5/ jMBEIH 3 LEME I ET S, ) . LR AR
p¥— (5KeV) IZHMLTEL5%. FRIL, AQmizy LT 22804, EhThffofrdrr—an. BRAMOMR
FAEMRLEDBOTH D, —MIZ. ALY IRWY LM@HM (Qe) . MFUNHTHRIAM (Qa) ON2HERD (Qe
=20a), HIZOIMSTE. @AM (Q) IhAnwDT. Qa<2<Qe2RBRIMELTH A TOENH. Z0
WELTWEWED, SMMBEG LZEDZONM LW, CoREFMBIEDH. T2AN¥—-FHELLT. REAPLEES
grfus ¥ EEN Y, TICBZTRENR EREEME XSS LTZRIRBEZUES5THFR T, Ko ¥ Alzin
¥—flRE. FEFFREOTAFMARGR TRV EWO T, FLULWIGHAISA Twigd 2 e, (MILZRMAIRES
e, BERUIEWE MDD, ) v _

BLEORICHOL Y AR, HAVIRE L L ovmepilagick). COAMMPSNORFRES. BIUROR

CHRIBENS T, RIEE (MCP) B 5, conitik, IEWREFNTT S A2 MEMHHKS IMSORIOEDI,
HETH55,

MCPpP

energy analyzer

He?*
He'

A oultigap spectrometer using several wedge magnets,
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A Laboratory Evaluation
of the Magnetospheric Configuration Dependence on Bz

by
Shigeyuki Minami1 and S.-I. Akasofu2
1 Department of Electrical Engineering, Osaka City University, Japan
Geophysical Institute, University of Alaska, Fairbanks, AK, USA

A simulated magnetosphere formed as an interaction between an intense
magnetized plasma flow and a magnetic dipole has been examined as part of a
continuing series of investigations. In particular, we are interested in how
the solar wind parameters control the formation of the magnetosphere. The
first quantitative evaluation was made in terms of the energy coupling
relation from the solar wind into the magnetosphere by Minami and Akasofu
(1986). The plasma content stored inside the magnetosphere evaluated by the
summation of local luminosity indicates a strong IMF Bz dependence.

Here we now focus our attention on the configuration of the simulated
magnetospheres with different Bz values taken by time exposure photographs
shown in Figure 1 (Minami & Takeya, 1985). Due to an effective trapping of
plasma in the magnetosphere, the magnetospheric boundary can be determined
clearly. As shown in Figure 2, we define four parameters in evaluating the
magnetospheric configuration. "Meridian length" is scaled as a geocentric
distance of the cavity boundary crossing the dipole axis. "Cusp length" is
gcaled as a geocentric distance of the cavity boundary at the cusp latitude
direction. The dependence of these scale lengths on the IMF Bz are plotted in
Figure 3. A statistical result of cusp latitude made by Newell and Meng
(1987) is consistent with our analysis. These experimental evaluations are,
in a sense, complimentary to data by actual space observations.

REFERENCES
Minami, S. and Y. Takeya, J. Geophys Res. 90, 9503, 1985.
Minami, S. and S.-I. Akasofu, Planet. Space Sci., 987, 1986.
Newell, P.T. and C.-I. Meng, J. Geophys. Res. 92, 9066, 1987.
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PREDICTION OF RELATIVISTIC ELECTRON INTENSITY AT SYNCHRONOQUS ORBIT
Tsugunobu Nagai

Meteorological Research Institute, Tsukuba, Ibaraki 305, Japan

Near-earth space is suffered with galactic cosmic rays, solar
particles, and trapped energetic particles. These particles not
only pose a danger to human beings in space but can also
damage instruments on satellites and space stations. The
intensity of these particles varies greatly. It would be a great
boon if we predict the space environment, making a "space
weather forecast" just as we make weather forecasts for the
earth. Numerical prediction models, corresponding to
general circulation mode]s, will inevitably be developed, but
our knowledge of various physical processes in the
solar-terrestrial environment is still very incomplete.
Therefore some empirical formulas are useful as a first step
forward evaluating the predictability of the space
environment,

The synchronous orbit is extremely useful for terrestrial
applications and it is consequesitly the most densely
populated orbit in space. Large numbers of high-energy
electrons are present near this orbit and they show great
variability in their flux. The energetic electron (energies
greater than 2 MeV) flux exhibits a regular decrease-recovery
response to individual substorms on the nightside. When we
examine longer term variations in these electrons, it is found
that the electron flux changes with geomagnetic activity quite
regularly. The electron flux diminishes rapidly in association

SUPERPOSED EPOCH ANALYSIS
ELECTRON [FLUX (CHXSTER%SEC)
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It

Dst (T)

_209 L L L 1. 1 1 1 L il 1 1

-5 -4 -3 -2 -} 1 2 4 S 6 78 910
RELATIVE TIME (DAYS)

Fig. 1. Superposed epoch analysis for .
electron flux, Kp, and Dst.

with an enhancement of geomagnetic activity (storm) and
then increases. The flux becomes higher that the pre-storm
level and its peak occurs approximately 4-5 days after the
enhancement of geomagnetic activity . These characteristics
are presented in Figure 1. .

Linear prediction filtering is a powerful method for
obtaining input-output relationship. Applying this method to
this study, we use the daily sum of Kp as input and the daily
average (Log value) of the electron flux as output. The
electron flux data are those obtained with GMS-3 in
1984-1985 (433 days). The effect of the diurnal variation in
the electron flux can be climinated by using the dall_y
averages. The impulsive response function is presented in
Figure 2. This function form is consistent with what we can
envisage on the basis of our observations. Plots of observed
electron flux values (this line) and predicted electron flux
values (thick line) are presented with daily sums of Kp in
Figure 3. It is clearly seen that this formula successfully
predicts the electron flux behavior. This method is just a first
step towards a complete “space weather forecast"”, the results
are promising enough to indicate that predicting the
"weather" of the solar-terrestrial environment is an exciting
new enterprise that will yield important benefits to mankind.
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Fig. 2. Linear prediction filter relating Kp
to electron flux at synchronous orbit.
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Fig. 3. Comparison of observed electron flux (thin line) and predicted electron flux (thick line).

Daily sums of Kp are also plotted.
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o — 1 s Field-aligned Current Signatures in the Near Tail Region

VI. Source Regibns of Large-scale Current Systems

S. Ohtani and S. Kokubun

Geophysics Research Laboratory, University of Tokyo
R.C. Elphic and C.T. Russell

Institute of Geophysics and Planetary Physics, University of California

It has been generally accepted that ficld-aligned cur-
rents play a significant role in magnetospherc-ionosphere
coupling. In our previous study, we have examined field-
aligned currents in the plasma sheet boundary layerby us-
ing ISEE magnetometer data. Figure 1 shows the magni-
tude and direction of field-aligned currents observed in the
near tail region, projected on the X-¥ GSM planc. Farlh-
ward and tailward currents tend to he found in postimid-
night and in premidnight, respectively, i.c., the distribution
18 consistent with the region 1 system. It is also apparent
t‘hat' current intensities tend to be grealer when the satel-
lite is closer to the earth. This tendency can be ascribed,
at least partly, to the convergence of magnelic ficld lines
toward the earth. In the present study, however, we exam-
ine the dependence of the currenl intensily on the radial
distance in detail and disscuss the characteristics of large-
scale field-aligned current systems.

_ The importance of the distance from the carlh in ficld-
allg_ned current signatures in the magnetotail is explicitly
demonstrated in Figure 2, where in silu current inlensitics
are plotted against Rxy = (X, + Y %) Roughly, it
appears that the intensity increases with decreasing Ry
1a both cases during geomagnetically disturbed periods
(Cfcmes : AE > 300) and during relativcly quict periods
(circles : AE < 300). This increase may he parily due
to th'e conversion of the flux tube toward the carth, as
mentioned previously. However, the most significant is the
difference in the dependence on the radial dislance with
geomagnetic activities. Although there is no apparent dif-
ference in the current intensily in the region Rxy > 15 Re
b_e_tween for AE > 300 and for AE < 300, current inten-
sities during disturbed periods arc olwiously larger Lhan
those during relatively quict periods in the inner region,
Rxy < 15 Re. The solid curve represcils Iy =/ Rxy,
where o is the maximum value of Jj- R2xy-among 38 observa-
tions beyond 17.5 Re. This curve is cousidererd Lo denote an
estimation of maximum current intensily al each distance
on the assumption that there was no fickl-aligned current
generated in the near earth region. Turtherinore, the de-
pendence on the radial distance as 1/Rxy-, which roughly

ALL AE ' . 10mam

+20
YGSM

corresponds to the flux tube convergence in the azimuthal
direction toward the earth, would cause the overestimation
of the current intensity because of the actual field config-
uration stretched tailward. Nevertheless, there are several
points above the curve in the near earth region. All these
points were obtained during disturbed periods, AE > 300,
while the circles are all distributed below this curve.

The ‘above results lead us to the following interpreta-
tions:

1. There are two field-aligned current sources with re-
gion 1 polarity: one is in the region Rxy > 15 Re, and
the other is nearer to the earth, Rxy < 15 Re.

2. The distant current source persistently exists and
the current intensity is almost independent of the ac-
tivity of the magnetosphere.

3. The near-earth current source is associated with geo-
magnetic activities and is dominant in the region Rxy
< 15 Re when the magnetosphere is under disturbed
conditions.

[mA/Im]

40— ——————
O: AE <300

S 4 AE 2 300

30 |

25 |

20

15 |

10 |

[¢] 5 10 15 20 25
RXY [HE]

Fig. 2. Field-aligned current intensity versus Rxy. Intensities
are in values at the current sheet crossing. The circle and cross
represent the current sheet crossing for AE < 300 and for AE
> 300, respectively. The solid curve represents J 1=« / Rxv,
where a is the maximum value of J-Rxyamong 38 observa-
tions beyond 17.6 Re. This curve is considered to denote an
estimation of maximum current intensity at each distance on
the assumption that there was no field-aligned current gener-
ated in the near earth region.

Fig. 1. The magnitude and direction of the field-aligned currents
at ISEE 2 efacecraﬂ. in the near tail region, projected on the
X-Y GSM plane. Here we have picked up cases with a current
intensity larger than 3.0 mA/m.
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Field-Aligned Currents

Caused by the Magnetic Merging

on the Tail Lobe Field Lines

S.'I‘aguchi1 M.Sugiura1 J.D.Winningham2

1. Geophysical Institute,

Faculty of Science, Kyoto University
2. Southwest Research Institute

Field-aligped currents observed at the highest latitudes during northward IMF
have been associated by several authors with the polar cap convection caused by

the magnetic merging on the tail lobe field lines.

However, field-aligned currents

equatorward of them, which are often identified as region 1 currents, have not

been associated with this polar cap convection.

In this paper, on the basis of the

observations by Dynamics Explorer 2, a model is presented in which both of these
field-aligned currents are associated with the polar cap convection. This model
explains the directions and distributions of field-aligned currents near the
dayside cusp. The calculated current densities are also consistent with the

observations.
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Impulsive Magnetic Variations at Dayside Magnetoshpere

H.Kawano, S.Ohtani and S.Kokubun
Geophysics Research Laboratory, University of Tokyo

K.Takahashi
The Johns Hopkins University Applied Physics Laboratory

Abstract. Magnetic field surveys in the dayside magnetosphere by AMPTE/CCE have
revealed the existence of impulsive magnetic variations mainly on the late morning side. Their
time scales are generally 4 to 12 minutes, their amplitude being typically 6 to 16 nT, and 25
nT at most. Somq of these impulsive variations detected with AMPTE/CCE are also observed
with measurable time delay at synchronous orbit. Correlation analysis indicates that the radial
propagation velocity of the impulsive variation considerably differs from the azimuthal velocity.
The simple line current model will be used to explain the directional velocity difference.
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Kslimation of Parlicle Drift VYelocily in the Wagnetolail by Using Lhe
Magnetic Field Model : Applicalion Lo substurn FAC Systen
Nozomv Nishitani, Shinichi Ohtani, and Takasi Oguli, GRL (Univ. of Tokyo)

the drift velocily of parlicle in the magnetotail is calcelated by using Tsyganenkn & Usnanov ex-
ternal field nodel plus dipole ficld. The drift is duskward for ions in the near-earth and dawnward
in the region GSH X < -14 Re. This resull indicales thal Region 2 current system is spatially lo-
calized in the near-earth, and the magnetic signalures in the nagnetolail is largely affected by Lhe
location of satellite relative Lo Lhis currenl systen.

BABBE, MM L TOY T X b — ol MINCZ7Oy FLEHODTEH D, +D00 &, — W54
SHRXHOBY &L Tikcurrenl wedge nodel DS iiif 1M & Ch . HABBRICEWTHRIAEAME K E -
THDH. LU, 2TCOBNICUEEL line currenl TWEIDWLELS bbb, TRICESBARFEYTIFDF
BUITEAIbIITCTHELRL, BEMH 2w, Y72 rOKMRAFrC—-FmE (A THH.

ABHACREFNVBYE N CEB FORY T BBl TR+ SCHED, SRICEDIL Y ERTOBIIC
PORILBEONEBISRBHEALHUL LS LAaD S J D Region 1 WHRERIND LMFZR D5

T35 B, KRR RY 7 FOBRIcEDRegion2®)i
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Fig. 1 VB, B versus GSH X end 7. The sign is positive for ouvtward (lailward),
and negative for inward (earthward).

fig. 2 Drift velocity versus GSM X. The sign is posilive for duskward, and negative for dawnward,
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An MHD Simulation of the Dynamics of Magnetic Flux Ropes and
Plasmoids in the Magnetotail

Tatsuki Ogino
The Research Institute of Atmospherics, Nagoya University

We have studied magnetotail dynamics by using a three dimensional
global magnetohydrodynamic (MHD) model of the interaction of the solar
wind with the magnetosphere. In particular we have modeled magnetospheric
dynamics during intervals when the interpianetary magnetic field (IMF) has
both a southward and a dawnward component. We have run two cases. In
the first model, the IMF initially enters the simulation region with the
solar wind flow. Dayside reconnection is followed by tail reconection in
the near-earth plasma sheet and the formation of a plasmoid. The hot
Plasma is confined by the closed magnetic field lines of the plamoid.
There is almost no By component in the central part of the plasmoid. Late
in the simulation a second plasmoid forms. This plasmoid has an enhanced
By component at its center and resembles the 'flux ropes' observed in the
tail (Elphic et al., Geophys. Res. Lett. 13,648, 1986). In the second
case we initially imposed the IMF throughout the system. In this case
tail reconnection leads immediately to the formation of a 'flux rope' like
structure. This flux rope is smaller than. the plasmoid in the previous
example and has a large By component at its cénter. The By component in
the 'flux rope' is much larger than that in the IMF. The 'flux rope'
grows and propagates tailward as the simulation progresses.

B
Figure 1.
X % i, : Configurations of the
30Re N (O 4
2 Rk & magnetic flux ropes

in the noon-midndight
meridional and equa-
torial planes, and
the cross sectional
patterns in the taill
for the second case
with an initially
imposed IMF, where
By = BIMFecosé,

B, = BrMF°sine,
BiMF=5nT and 6=210°.
The By component is
enhanced up to -20nT
at the center of the
magnetic flux ropes.
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Heating of Ions by Cyclotron Subharmonic Waves

Toshio Terasawa
Geophysical Institute, Kyoto University

We investigate a subharmonic-resonance interaction process between ions and magne-

tohydrodynamic (MHD) waves propagating perpendicular/oblique to the average magnetic
field. This interaction occurs at the frequencies,

w=ki VI = Q;/N

(N= 23,..) (1)

Although the possibility of subharmonic interaction was pointed out twenty year ago
(Smirnov and Kamenetskii, [1968]), it has not been well explored to the author's
knowledge. We have found that this interaction becomes quite effective in strong tur-
bulence (6B/B, >0.1) such as thosc found in the magnetosheath and in the storm-time

plasma sheet.
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A Study of Wave Insl.abi_lil.ics driven by ComclLary Illcavy lons
Hirotsugu KOJINA?T, Yoshiharu OHURA? , Niroshi HATSUMOTO?',
and
Bruee T. Tsurutani?t- 2

1. Radio Altmospherie Science Conter, KyotLo University
2. Jet Propulsion Laboratory, Califl. Inst. Tech.

We have discusscd the plasma wave instabilities driven by cometary
heavy ions in the previous presentations. In the lincar dispersion
analysis, .we have clarilied several unstable modes. By hybrid code
computer cxperiments, we have shown (1) Lhe inversc cascading process of
the excited high frequency R-mode and (2) the lTormation of tLthe shell-
like velocity distribution funetion by the low Froquency R- and L-modao
instabilities.

Based on Lhe previous results, we present a thcorctical analysys.
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Summary of the processes involved in
the cvolution of wave-particle and
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ACCELERATION OF ‘T2 SOLAR WIND OBSERVED BY IPS AT HELIOCENTRIC DISTANCES
FARTHER TIAN 0.1 AU - II

M. Kojima and T. Kakinuma
The Research Institute of Atmospherics, Nagoya University

We studied radial distance dependence of the solar wind speed on the basis of IPS
observations. Data obtained in a high speed strecam of V>600km/s are plotted in Figure 1, and
Figure 2 is for a low spced stream of V<400km/s. It is clearly seen that the solar wind in
the high speed stream is getting acceleration at 0.1 to 0.3 AU. This implies that, if a MID

wave is contributing the solar wind acceleration, its damping rate is small and can propagate
long distance only in the high speed stream.
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THE SOLAR~WIND MAGNETOSPHERE INTERACTION AS AN MHD DYNAMO

AND ITS A-~C EFFECT (I)

S.

Faculty of Science,

Shibuya
Yamagata University

The dynamical penetration mechanism into the earth’s magnetosphere causes an MHD

fD-C)'dynamo (e.g. Willis, 1971 ; Akasofu, 1974).-
inertial force acts as an inertial drag on the solar wind plasmas.

In this mechanism, we infer the
In this report

we calculate and discuss the effects of a pulsating current in the low~latitude boun-
dary layer which is induced by an A-C dynamo, which is added a time-dependent term to

the term of a D-C dynamo.
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oa—227 Quantitative Analysis of Turbulent Fluctuations
in the Magnetosheath

‘I. lliguchi and S. Kokubun

Geophysics Rescarch Laboratory,
University of Tokyo, Tokyo 113, Japan

C. T. Russell
Institute of Geophysics and Planctary,
University of California, Los Angeles, California 90024, U.S.A.

R. P. Lepping
Laboratory for Ertraterrvesirial Physics,
NASA/Goddard Space Flight Center, Greenbelt, Maryland, 20771, U.S.A.

Abstract. The irregularity of turbulent fluctuations both in the Earth’s , Jovian and Sat-
urnian magnetosheaths is quantitatively examined by using a new technique on the basis of
the fractal concept. The fluctuation in the magnetosheath shows the different behavior across
the characteristic time scale of 5~6 times as long as the period of the proton gyration in the
satellite frame. The characteristic time scale normarized by the proton gyro-period is found
to be almost common to three plancts in this study. As for fluctuations within the time scale
less than the characteristic time scale, the anisotropy between the transversal components and
the components parallel to the mean magnetic field is eminent in the dawn sector, but not seen
in the dusk sector.
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KELVIN-HELMHOLTZ INSTABILITY AT THE MAGNETOPAUSE:DEPENDENCE ON THE

SOLAR WIND SPEED

Akira Miura

Geophysics Research Laboratory, University of Tokyo

Dependence of the K-H instability and its effective viscosity on the solar wind speed is
investigated by a 2-D MHD simulation for a realistic model of the magnetopause. The subsolar
region of the magnetopause is stable by the large magnetic tension force. The effective
viscosity by the K-H instability becomes small in the far downstream of the magnetopause by
the large compressibility. The dawn and dusk magnetopauses are most unstable to the K-H

instability and most viscous by the instability.
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Fig. 1 Pressure distribution (left) and density
distribution (right) of the saturation stage of the
K-H instability for three different sound Mach
numbers.
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oa—=29 POLARIZATION CHARACTERISTICS OF Pi 2 MAGNETIC PULSATIONS

IN CONJUGATE AREA AROUND L=1.2-2.1

K. Yumoto, T. Saito, T. Tamura; Onagawa Magnetic Observatory, Tohoku University.
Y. Tanaka, M. Nishino; Research Institute of Atmospherics, Nagoya University.
M. Kunitake, K. Nishimuta, H. Mitsudome; Yamagawa Obs., Radio Research Laboratory.

In order to establish generation mechanisms of low-latitude magnetic pulsa-
tions, we carried out the magnetic conjugate observations at Asahikawa (ASH;
A=142.20°9, $=43.979, L=1.55) and Onagawa (ONW; 141.48°, 38.43°, 1.30) in Japan, and
at Birdsville (BSV; 139.33°9, -25.839, 1.55), i.e., the conjugate point of ASH, Dalby
(DAL; 151.20°, -27.18°, 1.56) and St. Kilda (SKD; 138.50°9, -34.70°9, 2.11) in Austra-
lia during the period from 20 July to 16 September, 1986, and further at Yamagawa
(YMG; 130.62°, 31.20°, 1.19) in Japan and at Daly River (DRV; 130.72°, -13.76°,
1.19) in Australia during the period from 20 July to 24 September, 1987.

From the analysis of these conjugate-area data, polarization characteristics of
low-latitude Pi 2 pulsations can be summarized as follows;
(1) The phase relation between H-component Pi 2 signals shows an in-phase oscilla-
tion in the both hemisphere, while that of the D-components shows an out-of-phase
oscillation at northern and southern stations as shown in the figure.
(2) At lower latitudes (L X1.3) polarizations in the H-D plane switch statistically
from right-handed in the pre-midnight to left-handed in the post-midnight, where the
polarization senses are defined with reference to the direction of the main geo-
magnetic field. Whereas at higher latitude (L=2.1) left-handed polarizations
bredominantly appear in the midnight sector.
(3) At lower latitudes more clearer changes in the polarization ellipse in the
northern (southern) hemisphere maintain a primarily NE-SW (NW-SE) orientaion in the
pre-midnight to NW-SE (NE-SW) orientaion in the post-midnight éector.
(4) The horizontal amplitudes of the Pi 2 pulsations at SKD, BSV, ONW, and ASH were
a weak function of the geomagnetic latitude.
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AMPTE/CCE SATELLITE OBSERVATIONS OF Pi BURST IN THE NEAR-EARTH
MAGNETOTAIL

Sakurai. T! » S. Kokubun? and K. Takahashi3

l1: Department of Engineering, Aeronautics and Astronautics, Tokai
University .

2: Geophysics Research Laboratory, Tokyo University

3: The Johns Hopkins University, Applied Physics Laboratory

Pi burst accompanied with large-amplitude, irregular oscilla-
tions was observed in association with substorm expansion onset
in the near-earth magnetotail by the AMPTE/CCE satellite, which
has a small inclination of 4.8 ‘and an apogee of 8.8 Re. The Pi
bursts which began abruptly were observed at the satellite on al-
most all substorm events studied and the bursts occurred near es-
timate time of substorm onset which was identified with onset of
ground-based Pi 2 Pulsation at Syowa station. The events were
studied when the satellite and Syowa were located in the same
magnetic local time sector from 1900 to 0300 MLT.

Concurrence of onset between them is quite good. Occurrence
probability of almost simultaneous onset, time lag less than one
minute, attained about 40 Z of 110 events studied during two
months of May and June, 1985. The events appeared almost simul-
taneously showed astonishingly quite similar oscillation form be-
tween the satellite and the ground. The occurrence probability
became smaller with increasing of time lag. However, for about 30
Z of the cvents studied the time lag exceeded more than five
@inutes., This larger time lag might be due to ambiguity of onset
°f Pi burst in the magnetotail and /or Pi 2 pulsations at the
8round-based station, Syowa.

All of the Py bursts observed in the magnetotail accompanied
Principally compressional oscillations. There was also transverse
component, From examination of oscillation form, the events can
be divided into three types. The first is a large-amplitude os-
cillations Superposed with a large~amplitude, high-frequency
activity. The second is unaccompanied by the high frequency
activity. Both types have a significant compressional component.
The third is 4 Pure transverse oscillation. The pure transverse
oscillation ig quite rare, while the compressional oscillations
occur during almost every substorm.

The €ompressional oscillations occurred in association with
abrupt development of dipolarization of magnetic field at sub-
storm onsget and lasted about five or seven minutes. Immediately
after termination of the large-amplitude, high-frequency oscilla-
tions the longer-period compressional oscillations took place and
continued about 10 or 20 minutes. The large-amplitude oscilla-
tions accompanied DC-field purturbations in azimuthal component,
which appeared as g development of substorm-associated, f