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Sakigake took the closest approach to comet Halley with the
distance of 7x10%Kkm at 4" on 11 March 1986. Around that time, Faraday
. cup on board Sakigake continued to measure solar wind parameters such as
bulk vqloclty(vb). ion deﬁslty(Ni), ion temperature(Ti) and plasma flow
direction(@).

One set of plasma parameters was obtained every 64 seconds. The Y
component of the solar wind velocity (in solar ecliptic coordinates),
Vbsine ., was analyzed in order to get the dynamic spectrum, and the
result during the peri.od’fromhzoh on 11 March to 3 h on 12 March is
shown in Fig. 1. As is seen from Fig. 1, after 22h on 12 March the
spectral powver increases at around the cyclotron frequency of H20+.
This implieg that plasma environment

is under the detectable influence of

comet Halley still at the distance of
7x106Km from the nucleus. The highest
spectral power appears around 23h40"1 2h
on 11 March. The specdtral amplitude
around 23M40™ on 11 March is higher
than that at 3"50™ on 11  March 1h
although the distance from Halley at
23"40™ is larger than that at 3Ms0™. oh
This "me'ans that the disturbed plasma
region is asymmetric 1in spatial
' 23h
configuration. =
Spectral amplitude versus mass r
N o
per charge of the lons are calculated EE 22h
by using the interplanetary magnetic >
om
4
field which was measured 25
[« =
[ = 21h
gimul taneously: This result shoys gE’
nwvm
that there may exist the ion
+ 0.1 0.2 0. 3 0 Fnsuz?ch
= . X . .4 . (cy
cyclotron waves of CO° (M/Q=28) and 600. 0 300. 0 200.0 150- 0 PERIGD 19E¢:
+ . + DATE 860311 WINDOW POINTS SO
co,” (M/Q=44) in addition to the H,0 FILTER 20(z) TIME INTERVAL 1.07 HMIN
(M/Q=18) ions noted above. Figure 1.
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1-8 The Radial Evelution of Enhanced Scintillation Regions

1 2 2
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I-16 3-D Ray Tracing of Z-mode waves

K. Hashimoto®*, W. Calvert*®*, and R. L. Huff**

*Tokyo Denki Univ., *#Univ. of Iowa

Three-dimensional ray tracing of Z-mode waves have been performed to understand
Z-mode observations by the Plasma Wave Instrument (PWI) on Dynamics Explorer-1. 2Z-
mode emissions are commonly observed in the frequency range from just above the
plasma frequency cut-off of whistler-mode hiss (fp) to the cyclotron frequency (£a),
within the region where fp < fu. Also observed are the Z-mode emission seemingly
associated with the auroral lkilometric radiation (AKR), just below f; and near
auroral field lines (source region of AKR). The ‘Z-mode emissions are sometimes
~observed near frequencies at less than 10 kHz far from the source local time

(21LT). This means that the waves must propagate long distances.

The 3-D ray tracing was performed under the same magnetospheric model which
includes the plasma cavity as used in AKR ray tracing (Hashimoto, 1984)., waves
started near the local fy at the auroral field line (invariant latitude of 70¢) are
damped in short distances. Ray paths are usually calculated until propagation takes
very long time because the wave frequency is close to fy. Waves started at lower
frequencies, e.g. near the local f, propagate longer distances before their
frequencies become closer to the local fx, where the propagation velocity becomes
very small. Off-meridional propagation is essential for these waves to be obgerved
far from the source local time. Emissions near f, rather than fu explain the

observations well.

References:
K. Hashimoto, J. Geophys. Res., 89, 7459, 1984.

S. D. Shawhan et al.,, Space Sci. Instr., 5, 535, 1981.
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POLARIZATION CHARACTERISTICS OF Pc 3 MAGNETIC PULSATIONS
OBSERVED AT LOW-LATITUDE CONJUGATE STATIONS

K. Yumoto!, T. saito!, Y. Tanaka?, J.W. Lynna, F.W. Menk? and B.J. Fraser?

1; Onagawa Magnetic Observatory & Geophysical Institute, Tohoku University, Senda1
2; Research Institute of Atmospherics, Nagoya University, Toyokawa 442

3; Electronics Research Laboratory, Defence Research Centre Salisbury, Australia

4; Department of Physics, the University of Newcastle, Australia

In srder to stimulate both our theoretical and experimental research on low.
latitude Pc 3 magnetic pulsations, we carried out the Japan-Australia magnetjq
conjugate observations at Asahikawa (ASH) in Japan and Birdsville (BsSV), i.e., thg
conjugate point of ASH, Dalby (DAL) and St. Kilda (SKD) in Australia during thg
period from 20 July to 16 September 1986. The station distribution is summarizeq
in the table. The DAL and SKD sites are located at the same latitude and in the
same meridian of the conjugate point (BSV), respectively.

P —

STAT 10N GEOGRAP lg LCONJUGATE l;ﬂ L=

From the analysis of these conjugate- Asauikawa  142.2000 43,9722 1.5
station data, occurrence and polarization BIRDSVILLE 139,3333° -25.8333° 142,1845° 43,9486 1,55
characteristics of low-latitude Pc 3 Dawy 151.2000° -27.1833" 158.4427° 44,1303 1.560
ST.K1Loa 138.5° -34.7° 143,23° S3. 44 2.105

pulsations are found as follows;

(1) The largest amplitudes occur at the highest latitude (SKD).

(2) The H-component amplitudes at BSV in the winter hemisphere are larger than those
at ASH in the summer hemisphere.

(3) The polarizations at all northern (southern) stations switch from predominantly
left (right) handed in the morning to predominantly right (left) handed in the
afternoon. Where polarization senses are given by a view looking down ontg
the earth in each hemisphere.

(4) However, the switch from LH (RH) to RH (LH) polarization at the northerp
(southern) stations is not always occurring near local noon (see Figure 1).

(5) The major axis orientations in the H-D plane change from predominantly NW-SE
(NE-SW) to NE-SW (NW-SE) near local sunrises (sunsets) at DAL and BSV in the

winter hemisphere. 380 uT Dn 2n Hn . in 8" . Iy
25/). ASH m//% .A
The results (1) BSV I % 4. LjL
and (3) suggest that ‘86
a hydromagnetic wave ASH
resonance in this| ™|ew
interval was occur-
ring at higher lati- ” ASH _ 1| B & -
tude than at SKD (L =| | BS¥ i | | L] I'-I L
2.11). The H- 3n Sn 7n 9n l:ln . 13n ‘*.Sh 17n 19=
amplitude asymmetry ‘l- "-"‘ ‘“"-l‘R Locar Tine M

(2) at the conjugate points and the abrupt changes of major axes (5) at sunrise and
sunset cah be explained by a transmission of compressional Pc 3 mode into the lowser
ionosphere. The local time when the polarization reversal occurs may be associated
with the distance from the subsolar point, where upstream waves could be most
intense near the streamline of Opy (angle between the IMF and shock normal) = 0°




I -2 5 Relationship between the IMF polarity and Pc 3 pulsations
observed at conjugate pair in the day side cusp

Y. Tonegawa, H. Fukunishi, L.J. Lanzerotti, C.G. Maclennan, A. Wolfe
(Tokai Univ.) (Tohoku Univ.) (AT&T Bell Labs.) (CUNY)

We report occurrence and polarization characteristics of magnetic
pulsations in the Pc 3 frequency range (20-80 mHz) observed at
South Pole and its approximate conjugate location in the northern

hemisphere at Frobisher Bay, Canada. Cross spectra of the H and
D components of the magnetic field are calculated every ten
minutes during local day time for July-September 1985, - It is

found that occurrences of Pc 3 pulsations are controlled by the
polarity of the interplanetary magnetic field which is inferred
from the magnetograms at Vostork Antarctic Station. For the
towards sector (IMF Bx>0), the occurrence probability of spectral
peaks in the frequency range increases at South Pole comparing
with that for the away sector (IMF Bx<0). Inversely, the prob-
ability decreases at Frobisher Bay for the towards sector. The
polarization of pulsations is dominantly right handed along the
field line at both stétions, and it seems not to depend on the in-

terplanetary magnetic field polarity. Posgible energy sources
and propagation mechanisms of the Pc 3 pulsations will be
discussed.
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FYELD-ALIGNED SCALE LENGTH OF AURORAL DOUBLE LAYER

Takashi Yamamoto (Univ. of Tokyo)

The field-aligned scale-length L, of auroral
potential structures appears to range observa-
tionally from "localized" on the order of tens of
Debye lengths (Temerin et al., 1982) to "extended"
up to 1 RE (Mizera and Fennel, 1977; Sharp et al.,
1979). The condition which controls the variation
of the scale-length L, along auroral field lines
has yet to be determined by observations. Theo-
retical studies of the scale-length L, have been
conducted by numerical simulation techniques.
Wagner et al, (1981) showed that the V-potential
structure varies from localized (L, - 10 XA D) to
extended (L, >> 10 Xp) in the presence of back-
scattered primary electrons and hot magnetospheric
jons. Yamamoto and Kan (1985 ) carried out a
systematic simulation study of the field-aligned
scale-length in one-dimensional double layers
along converging field lines. The potential drop
¢, across the simulation model is applied and
maintained externally, The ionospheric plasma is
cold denoted by T;. = Tg.. The magnetospheric
plasma is hot denoted by T;, ~ e¢, and Tgy, - 0.1
e¢,. It was shown that the double layer scale-
length L,varies from "localized in tens of Debye
lengths to "extended" over distances much greater
than the Debye length. These results are shown in
Figure: (a) double layer is localized (L. ~ 10
Ap) if the backscattered primary electrons are
absent with Ty ~ Top -10 Ty, =10 Tge = 0.1 ed,i
(b) partially extended (L, ~ 100 X p < system
length) if the backscattered primary electrons are
present but the magnetospheric ions are not suffi-
ciently hot, i.e., Ty = Topy = 0.1 et ; (c) fully
extended (L, = simulation system length) if both
the backscattered primary electrons and the hot
magnetospheric ions (Tyy - e$,) are present;‘and
(d) fully extended as in (c) except that the
system length is doubled. A simple physical
explanation of these results is possible. The
maximum electric field in a double layer is pro-
portional to the positive (or negative) space
charge inside the double layer. The potential
jump ¢, thus would have to scale with (Epax/2)

L,.. Since the backscatterd primary electrons on

and J.R. Kan (Univ. of Alaska)

the high-potential side and the hot magnetospheric
ions on the low-potential side (called the trapped
particles) can reduce the space charge created by

the counter-streaming electron and ion beams,
maximum electric field Ema

the

x ¢an be expected to

decrease due to the presence of such trapped

particles. Therefore L, must-increase according

to ¢, = (E;au/2) Ly if the potential jump $o is
maintained.
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Abstract--- The purpose of the present paper is to present the statistical characteristics of
mid-latitude VLF emissions (both unstructured hiss and structured emissions) based on the VLF dataA
obtained at Moshiri in Japan (geomagnetic latitude 35°N; L=1.6) during the period January 1974 -
March 1984. Local time dependence of occurrence rate and the association with geomagnetic diSturba?ces
have.been studied for both types of emissions. Both types (unstructured and structured) of mid-latitude
VLF emissions are found to have definite correlations with geomagnetic disturbances. Then, the time
delay of the emission event behind the associated geomagnetic disturbance has enabled us to estimate
the resonant electron energy for VLF hiss to be ~5 keV at L=3-4 and that for structured VLF .
emissions to pe considerably larger,such as ~20 keV at L~ 4. Combined considerations of these esti-
mated resonant energies, theoretical electron drift orbits and the local time dependences, allow us
to construct the following model to explain the experimental results in a reasonable way. Electrons
in a wide eénergy range are injected during disturbances around the midnight sector, followed by the
eastward drift. Lower energy (~ 5 keV) electrons tend to drift closer to the Earth, resulting in
the.dawnSide enhancement of VLF hiss within the plasmasphere. Further,these lower energy electrons
are allowed to enter the duskside asymmetric plasmaspheric biilge and to generate VLF hiss there.
On the other hand, higher energy electrons (~ 20 keV) electrons tend to drift at L shells farther
away from the Earth and those substorm electrons are responsible for the generation of structured
VLF emissions around dawn due to an increase of plasma density from the sunlit ionosphere. Howver,
such higher energy electrons are forbidden from entering the duskside of the magnetosphere and so
We cannot expect a duskside peak in the occurrence of structured VLF emissions, which is in agree-
ment with the experimental results,

Further details haye been found in “"Statistical characteristics of medium-latitude VLF emissions
(unstructured and structured): Local timé dependence and the association with geomagnetic disturbances®

by Hayakawa et al,, Planet.Space Sci., vol.34, p.1361-1372,1986.
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Abstract. Low-latitude ionospheric
disturbances, which were characterized by severe
scintillations in the C-band range accompanied
by complex dynamical behavior of the low-
latitude ionosphere, were examined, taking into
consideration previous results. From the
analyses of foF2 and h'F data, these disturbance
events are found to be characterized by a two-
stage process. During the first stage, which
starts during the magnetospheric energy storage
process before the onset of substorms, h'F
begins to increase simltaneously at all
observing stations due to eastward electric
fields penetrating from the magnetosphere. At
subequatorial stations, increases of foF2
follow as a signature of enhancements of the
equatorial anomaly. During the second stage,
values of h'F increase again, indicating &
motion from north to south, with no increase of
foF2. In this stage, dynamical effects including
neutral winds become important, as well as
electric fields. In addition, it is shown from
the analysis of one year's data for 1978 that

the occurrence of disturbance events as
presented in this paper is a general feature in

the evening section under the condition of ring
current developments.
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INITIAL INCOHERENT SCATTER OBSERVATIONS OF THE IONOSPHERE WITH THE MU RADAR
W. Oliver, S. Kato, S. Fukao, T. Tsuda, T. Sato

Radio Atmospheric Science Center
Kyoto University, Uji

I. Kimura, A. Ito T. Saryo, T. Araki
Department of Electrical Engineering Geophysical Institute
Kyoto University, Kyoto Kyoto University, Kyoto

The MU (Middle and Upper atmosphere) radar of Japan has recently begun ionosphere
observations using the incoherent scatter technique. We describe this radar system,
compare its incoherent scatter capabilities with those of other incoherent scatter
systems, and present some initial observations made with the system.

The incoherent scatter observations include both power and spectral measurements.
Pulse-coded power measurements yield 9.6-km range resolution for electron density
measurements in the E and F regions. Multipulse measurements in 4 pointing directions
are used for spectral measurements in the F region, with a 2-pulse scheme (38.4-km
resolution) employed to measure Doppler (drift velocity) and usually a 4-pulse scheme
(14.4-km resolution) employed to measure spectral shape (temperature and velocity).

We present results of two interesting geophysical phenomena observed by the MU
radar. The first concerns the ionospheric response during the very strong geomagnetic
storm of 6-10 February 1986. The figure below shows the electron density behavior
versus time and altitude as measured by the MU radar during this period. While no
effects were evident over the radar during low and moderate levels of magnetic
activity, several hours of propagating wave activity were observed to commence near the
time of a sudden evening increase in magnetic activity to major levels (around 18 LT on
7 Pebruary). Time lags in the density behaviors observed in the four beams indicated a
wave with 420 m/s velocity and 2500 km wavelength travelling in the direction 20
degrees west of south. This wave activity was followed the next day by the development
of a very high-density, low-altitude F layer, with ionogram records indicating even
larger densities in the south of Japan. We speculate that this unusual behavior was

Prf.'gduced by the transport of ionization from equatorial regions by the fountain
effect.

We also observe frequent instances of F region dynamo activity over the MU radar, .
with highly correlated plasma drift motions parallel and perpendicular to the magnetic
field lines. We show several examples of this behavior, including a case observed
during the night of 2-3 December 1986 when the ionosphere drift remained virtually

horizontal. These and other ionospheric phenomena observed with the MU radar will be
presented.

6-FEB-1986 22:14:44 - 8-FEB-1986 09:53:33
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Marked wave-like structures are sometimes found in the upper tropospheric and
lower stratospheric winds observed by the MU radar (see Fig. 1). Two such
structures were simultaneously observed to have a downward phase progression during
May 7-10, 1985; one with an apparent period of 22 hrs and a vertical wavelength of
2.3 km, the other with a period and wavelength of 44 hrs and 1.1 km, respectively.
The two modes are analyzed by assuming monochromatic waves.

Since inertial gravity waves are elliptically polarized, polar diagrams of
horizontal wind velocity is fitted by an ellipse in a narrow height range of
approximately 1 km thickness. In the same range the vertical wind is also fitted
by a sinusoidal function. By using the linear relationship of gravity waves the
various ‘wave parameters are determined at the range center. This procedure is
performed successively at different times and height ranges.

For the 2.3-km wave the deduced intrinsic period is 12-15 hrs and the
horizontal wavelength is 300-900 km. The horizontal and vertical amplitudes are 4.
and 0.02-0.05 m/sec, respectively. The propagation direction is upward and
southward, perpendicular to the jet stream. The Brunt-viis81l8 period calculated
with the deduced parameters almost coincides with that determined by a nearby
rawinsonde observation, showing the consistency of the present analysis. On the
other hand, an intrinsic frequency of 3-8 hrs and a horizontal wavelength of 30-130
km are obtained for the 1.l-km wave. Although the propagation direction cannot be
determined with the same reliability as above, the apparent period of about 40 hrs
is obtainable if this wave is assumed to propagate in the same direction as the
2.3~-km wave.

Similar waves seem to exist irrespective of intensity of the jet stream. Also
the apparent wave period in. the present observation varies slightly with height.
These facts suggest that the waves are not generated by the jet stream but near the

ground.
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Fig. 1 Vgrtical p;ofile of the time-mean meridional wind (right),
and time-height section of the fluctuating wind component around the
mean value (left) observed on 7-10 May 1985. The wind is filtered by

a Dband pass f%lt.:er with pass band of 1.5~4.5 km. The wind direction
is defined positive southerly (northward).



n-31

THEEKEBATE SRR

BEEEHDENNT A - —DFH

WA @ #H R

BH BB mE &

(B A+ EIREBAHAREL Y ¥y —)

BEOBRHMRICE N IE., B
GBRENEHNROBEIZITE 6 ZML T
JEHEMRBE L HBR ALV YRIZER B2
thkEoTHREEN S, F/-MUL—%— |z
SO3hMBEBRMATIZ. AEBEAN 1 OMIER
ORUBHBIZEDZIV F *x— F vV v HIEN
LBARMETHAREAMA IO -, 20
EEEMBEBHDBEOBRBACEERE &S LW
pYMEBHBOBIHIC X 3 5 ik W 0%k
FEhTWSE, SEFE~IE. “TheBhHhito
BRWRUCEBSELOME 28I E6R3
ct EMLLT. 1986%F10H1 3~
31HI1 9 A M Db M B P HERMMEIT-> =,
BRARXEFMRUEXHALO® it - W -
BH-@ifmOoSE—ALZRAWIT., SEHDO8H
MH1E6HEFTCEREL . BRERTIEFEIZIZOD
RaAT@O N EMEEHDIEONS A - DS
Blo2WTRE T 5.

fiheo@EolicthiF, ERAMD
(M) BHBRHAIBANICEB I I2HEDKRE
BARYoEBEELMEHMFMICR@BER™-
fiAten, RE@irEBolk»LsAKAME
ROBZoLHHED, AMAUTROBNE %
BWTEAO2RUMTYRAEFOIZIE T 0T ¥
{VEBhA2MAEHDBIZOWTRIFEZIT-
e Bl KEREzOETEEILOHZRFY
SLTHRT. SMENEMBIZDN T RN K
HEH LTI LTEN., ZOHBIXUBTME

ead oo aa by gl o oo ba ol

LELEUELS BLEL LI BB

N
N

1

N

o

1+ o
.

o

Y

@
4]
(2]

MERIDIONAL WIND (m/s)
L~ B

L JLRLALL B AL ALR LA BLAL R AL LA
-20 -10 o] 10 20
ZONAL WIND (m/s)

@1 19861 0H20H9~11H8®
EIYHREOKRFITS L, @R EHRA RIS
B~24knsBRELET BSNY FINAY
ANy —FBLTEGN -E, LRz
MAILHEA X7 AY T A LE28R%

Ry, BROBFIIERE (kn)E FTI,

E(ARANVNXF—LmE) ZEBOMBEHRDAT
HHEILHIMh B, HHERIZN 1 3knT H
5, COXRFIYSLICHAZ7 4w T4y
$AH5LTCHABAWI 1FMXB R X6z
SMERELOUNEBELHEL T DRDKE
ERAFEIPEFEMETHSIBI b0 5, B2,
ikkErnFhlSHMoBAEATHRRGNAEZL 6
MOMBEBHBRIECOWTRDAKEERE [
CARAMoIESHAERT. KEER L™
MWRAFELE2RL., AEREZE®RIT IO
BERITBEWI XA I 2, E2HAKAM
28~ WModboraBL Twas, F@EM
TRCOMItTa—REOXHAKEMSEIMN
WHEAEMIBRBIARTEDD, ThicowTd
HETBIFETDH 5,

E

OCCURRENCE
a
{

10
INTRINSIC PERIOD (hr)

M3 H2:HEAMMizBohTRERBHBED
MR AMEO S .

OCCURRENCE



n-32 A RE MR D E LT Ji B o B 1S 22

HE JE s = £ 1l AN
(M EX -HH) (Fh W) (50K - M)
I. it Caic

MhEoBBMAICES RERS £ oL hnd, L. &©=w -k uitin-
BTﬂ@fiﬁbﬂb"Fﬁﬁt@iBﬂ\ 0D trinsic frequency T H 5., 7. BéLo
BREGMWEOARABTROE B X 5% Wik oM &K
EE%5XTwW3 (Lindzen, 1981; Matsu v' == (if /o) u’
no, 1982; Holton,1982) , -“DW HB X w' == (k/m) u’
EENREBEIAKRORE I, BBHHNE ' =i (k / md) 6,u’
rHFRERLIEZOBENM AT 5 & & i THEx BN 5.
RETHFAREREN K snEWERAEL
TWw3 (Fritts et al., 1984) , M b i m . [T SR I i A N b 14
RE>THRESRIFRERB I, & E NTRDEBMERZ M > T, MiIcEo
Y7 - OHAREESBANYF v —FY Y THRINEBOBEMMTBTORNY F v —
ROBRP R LN EWFARELBNFT X & Ky o8 ERD B L
&?ﬁm‘:ﬁ!5ﬁﬁ$fid):ﬂmﬁf55 {1-(uo/C)cos ¢ }{1-(Ff/ & )=}

ritts and Rastogi, 1985), = = T & . R ;=

(uo/8)2{sin? ¢ +(f/ @ )?cos? ¢}

KBORBROBEW (0>Ff) MAHBTHR
ET 2L BT W I RBERRER D W %5, REL, E=0/ kTHN. FE,
TEHLTB 3. 861z, BbhrE Rz Re {u’} =uocous ¢
MULV-—Y—RizmBEReuBLTh EB &, uo>0, ¢ =k x +mzu -0t
MBS X REORERDWTRE T TH B,
5. HERARERH(IO /I 2)<O0DE &
RETDBIOT. TOEMIT

. ANDHBicEZ3XKADEE Uo

AADOEBERET 5 HAH 2RI =17
TYRARAIUBREM ., MBDE D =% D
DEBHEE 25 L, v U

(l- — cosg¢g) <O
Uel F AUl —fvt 4 lp o2 €
- A % B, CITHBLZUYAE 26200

ve' +0 Ve’ + Py’ =9 BolRERIZTEL>TIEET B LT EB

o KOO Ficx 3 5 ik @th oo 48 B
p.'—g—g=0 (c=w/ k) VYK (U) Ok & &P
FOMEICLH>DTIEFIEDAEITHLEZEND 58

6" + 06, +8.w"’ =0 ETH B MEAREE ., AR I HB

ULt Ew. =0 HMEIC L > TIFO NI 50 O H & H KA

D o THM AL ENFEE S 506

e b, B ECHLTEHH TH38, EDOFAIRRI>S TCTFTREVET

a’ =acexpli(kx+mz-owt)) MMl REELMEOWMERS 2hicb L

FHRETHIECMEBMODBICN T 59 8N & TSI B iz 3, X640, ¥MEiZo
e Nk WTRBRBHABECBRETIPETH 5.

(&7-F?2)
— 88—



E R # Al

I
Ll

It

i

MULV—% — 2 &k 3

n-33

e |

N $£
#H®
B K
H &

EHRnoL EE | #52 DHKo ;M&m
B MRy dole ox§:4asmn
YN OEmEE Dow &mwbrﬁwha
568+ WWB =Zoo 2 1oneo p
BEONPL €K@ Semi :oaaan1n%
WEIRNIR smoek HoHERNe ! O
g I N vERY a~rmmﬁnnm
NMivaoHds woR Bos ek,
Hoswx ® KEOM Ro (ENLS | i B
myrRYSH ~FE OO OB :bn_%mﬁ
E sttrdx B E¥ %v.msfnﬁm
ioULeIw RNEE SKEDND smﬁmﬁ
BESES ROBE KuHOoBH 3 .
W Ehrl ENE~ tﬁsaxﬁﬁm ]
srEMNPE BEEN SEBOUERK OE
MPHGENRE S B OUUHMBER- m:r
SHRK RR EOE CRsEERR, W
AWHBmVHE BHKKLCS _satmamnr¥
LIRS R WRM I ;ﬁﬁﬂﬁ:oaﬁa
#:6_h®~ eQEn _nﬁsaﬁzﬁmﬂ
BHpngE,sy HweH 5&T@aﬁ\r &
FREHZ NN RHRton I:MT?k»b&b
BUXBER&SP D mmtv_mbm85_&r
BrowiEnwl &Laaaﬁnmiﬂsnfﬂ\
B | B0 mmsmﬁblaﬁ:35m<o
M&:ﬁba:g“EMZﬂ&¥ﬁﬂy;QMAE§L
FEABNPO s&ﬁoaym?aT.ﬁEkﬁ
WREE >N ﬁﬁz_oyaﬁm&hm&:m
HEESW | v SR~nNE &z?»ia.mo
UBRKHKDE HHOHBERSEEY HMogh
@Y AR ?T»&@fmiﬁrénb #
RENXERYR NOEE|INKS 77béﬁmﬂ
I KRPRBEe®X | KRESHMKIZ)OLNW  H
AKNBEHYO #2ﬁ:§w6u7»&mra
FHEEE | N e mu Y yomran&
SMT&-Z‘-@E&?&«E apbllk-hulvﬁl/hl.
N T HRADODWE oW SR T.EWw‘xu_
B HBPYH CMOE HNUROBFW .o
HEURRNGY | O&8® SEE!WI ol H
S I MR x—REe wRito VN v D

100

S0

eastward

———

-50°
EASTWARD WIND(m/s)

BREOBMBEITa 7y VOHRR

™TT

110

100 +
70
60
-100

%=

(W})IHOT3H

,18,1021-1027,1983.

100

PPy

S0

NORTHWARD WINO(m/s)
Rl ERILBRBMTELGNL

PR Y

~northward

.A.C.Riddle and B.B.Balsley.The Poker Flat,Alaska,NST radar

~S0

28 DEC 1986

as a meteor radar,Radie Sci.

Avery.S.K.
100
Esm
70
B0 T
-100

B1

BEYR
DHARIE



n-34

Observations of Fronts with the MU Radar.

Peter T. May, T. Sato, S. Fukao, Kato S. and Tsuda T.
Radio Atmospheric Science Center, Kyoto University, Uji, 611 Kyoto

Recent observations of atmospheric fronts by the MU radar of Japan will be
described. The capabilities of the radar facility and associated observational
equipment for such studies will be described. The features of a front with an

assocated rainband will be shown.

The MU radar is capabie of measuring all three components of the wind field
from . an altitude of about lkm up to the lower stratosphere. The height resolution
of the radar is 150m and the time resolution of the wind soundings is the order of 1
minui:é, The accuracy of these individual wind measurements is of the order of 2
ms-l in .th.; height range of interest. Other facilities available at the radar
observatory include an automated rainfall counter, a radiosonde station and a
receiver station for GMS cloud photographs. A weather radar will also soon be

operational at the site.

An observation of a frontal rainband will be shown, in which the peak
rainfall rate was over 25mm/hr. The vertical motions associated with the rainband
will be described. A complicating feature of the analysis was a strong radar echo
from Precipitating particles as well as from the clear air. The wind field around
the front will be described and compared with 'VHE radar observations performed in
Australia. It has been suggested that these radars can detect frontal boundaries by
regions of strong reflectivity associated with large potential temperature
gradients. While this has been demonstrated for upper level fronts it will be shown

here that the frontal boundary can only be seen by the wind shifts, because the

refractive index of the clear air in the lowest few km is dominated by contributions

from humidity.
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0-36 Solar type He and Ne in diamonds

Ozima, M. and S. Zashu
Geophysical Institute, University of Tokyo

Because of inertness to any known chemicals and of stability against high temper-

ature in low oxygen pressure environment which is likely to be met in the mantle.

diamonds seem to be an only promissing mantle-derived material which can retain the

original trapped mantle noble gases. In order to infer mantle noble gas state, we have

been investigating noble gas elemental and isotopic compositions in more than one-
ht_m_dred diamonds from various localities. Owing to extremely small amount of noble
gases in.diamonds, we have so far been successful only in measuring precise isotopic
comnositions of He and Ne in some diamonds. Within our experimental uncertainties,
heavier noble gases (Ar, Kr, Xe) are indistinguishable from atmosvheric ones.
In Fig. 1, we compiled all JHe/%He data analvsed in our laboratory. Data also
include those obtai‘ned, by Berkeley group(l). Other tynical terrestrial materials are
3He/4He ratio in diamonds extends far above those in the other terres-

also compared.
= 1.4x10"%). being

trial materials and even exceeds He-Ar or nlanetary helium (3He/%He
close to a solar helium (_3He/4He = 4 x’10—4) . Since there are no likely sources for 3He
production in the mantle except for a primordial one and therefore 3He/"‘ll-le ratio only

decreases owing to radiocactive decay of U, Th, we suggest that nrimordial helium in the

earth was a solar helium. : The supposition is further sumported by discovery of solar-

like neon in one Australian diamond by Berkeley group and in Zaire diamonds by us.

Fig. 2 shows neon isotope data obtained for Zaire cubic diamonds for which we ap-

pPlied a X-Ar isochron dataing (2). Neons in these diamonds are clearly non-atmospheric,

l.:ut close to a solar neon. Spread in the isotopic composition disolayed in the three
1sotope plot (Fig. 1) is attributable to contamination of varied amount of air neon.
If the earth trapped meaningful amount of solar tvme noble gases as infered from
helium and neon isotopic data in diamonds, this has far-
reaching implications on the state of primitive solar
nebula. For example, we must consider seriously possi-
bilities that earth accreting materials in comparatively
small size ({ cm) were once subjected to intense solar
wind implantation or primitive solar nebula had noble
gases similar to those observed in the solar wind but 12
not planetary noble gases as generally assumed.

(%) Honda, M. et al., J. Geovhys. Res. (in press).
(2) Zzashu, S. & M. Ozima, Nature, 323, 710-712, 1986.
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ASSESSMENT OF THE BOUNDARY LAYER MODEL OF THE
MAGNETOSPHERIC SUBSTORM
A. Nishida

Institute of Space and Astronautical Science, Komaba, Tokyo 153

ISEE-1 and 2 observations have demonstrated that at the distance of
about 20 R_ northern and southern borders of the plasma sheet are
important Eransport regions of the magnetosphere. . Since substantial
quantities of particle and energy are transported earthward from the
distant tail along these borders, this structure may ‘play an important
role in the substorm physics. Suggestions have been made that the
features which have hitherto been taken as signatures of the formation
of the near-earth reconnection during substorm expansion phases can in
fact be interpreted by spatial movements of the plasma-sheet boundary
layer and hence it suffices to consider reconnection at the neutral line
in the distant tail. TFor such suggestions (which we may call boundary
layer model of substorm) to be valid it is necessary that the earthward
energy flux in the boundary layer is intensified during substorms, since
substorms represent a significant enhancement in the amount of energy
injected to the inner magnetosphere and the ionosphere. However, past
analyses of the boundary layer has not found any relationship with
substorm phases, and it has to be said that the boundary layer model
still lacks the most essential supporting evidence. In this paper we
have analyzed the ISEE-3 data obtained during one of its tail traversals
at the distance of 80 R to further examine if the plasma sheet boundary
layer shows relationshi to the substorm phenomena. Data of energetic
protons in the 30 to 36 keV range, magnetic field, and thermal
electrons are used. It has turned out that the plasma sheet at this
intermediate distance shows many features which are different from
observations at about 20 R_, that is, it does not have a clearly
definable boundary layer ahd the flow direction can be tailward almost
as often as it is earthward. The reversal of the flow direction from
eaxthward to tailward occurs in association with the onset of the
substorm expansion phase and is accompanied by the southward turning of
the magnetic field. These observyations are consistent with the model in
which a neutral line is produced in the near-tail region inside 80 R
temporarily .during the expansion phase but contradict the idea that Ehe
neutral line exists only in the distant tail and that substorm features
in the tail can be attributed to spatial movements of the boundary
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A PALEOMAGNETIC RECONNAISSANCE OF CAMBRIAN TO PERMIAN
SEDIMENTARY ROCKS OF THE OKCHON ZONE IN SOﬁTH KOREA
Y. Otofuji*, K. Katsuragi*, H. Inokuchi*, K.Yaskawa*, K.H. Kim**,
D.S. Lee*** and H.Y. Lee***
* Dept. of Earth Sciences, Kobe University, Japan
** Dept. of Earth Science Education, Chonbuk National University, Korea

*k*k
Dept. of Geology, Yonsei University, Korea

Paleomagnetic measurements have been carried out on Cambrian to Permian
sedimentary sequence of Korean Peninsula (Hambaeksan basin in the Okchon
zone) for tracing back the paleomagnetic field change down to the Cambrian.
The Hambaeksan basin consists of the Choson and Pyongan Supergroups, which
show the synclinal structure. Sixty eight samples in 24 sites are collected
from both sides of limb of the synclinal structure. Almost all specimens
show the stable behaviour with respect to the alternating field
demagnetization up to 50 mT and the thermal demagnetization up to 400 °C.
Paleomagnetic measurements show that the sedimentary rocks from all the
strata are normally magnetized and that these directions (D=-12.2°, 1=55.6°,
ass =9.9°) are along the present geomagnetic field direction. The
application of the fold test shows that the sedimentary rocks were
magnetized after the folding (Fig. 1). These evidences indicate that the
original remanent magnetization acquired during the formation of the
sedimentary strata have been overcome by the secondary magnetic component
with blocking temperature of 350 °C to 400 °C acquired after the folding:
Estimation of paleomagnetic direction of the period pbetween Permian and

Cambrian is hampered due to the presence of the stable secondary remanent
magnetization.

AF DEMAG';‘(ZO mT) THERMAL DEMAG.(300°C)
N

Before

Fig. 1 Equal-area projection of
directions of remanent magnetization
of Choson and Pyongan Supergroups in
Hambaeksan basin before and after
correcting for bedding.

(left) : Directions after alternating
field demagnetization at.20 mT.
(right): Directions after thermal
demagnetization at 300 °cC.

After ]
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AU<10emTWEHNO 0 COEBELREICEE - R,
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XEERA -73.6 ° -28.8 ° -46.9 ° -36.1 ° -8.2 °*
MEHIRA 8.2 ° 28.8 ° 49.1°° 39.4 ° 24.0 °
X Kk 4.0 (24.5) 7.7 4.6 11.8
¥ ass 38.1 ° (25.5 °) 13.7 ° 25.4 ° 18.3 °

REXREIVERUATIBEOBELFOLIEOBRARMLBELIMRIRIALSULTEY., BEELEROKEZL
TIBFIECRENKEL<RoR, TOLBILOTHRHBEATILEM MLV, MDFEBE~9mTHS16m
TEECRS k. REXRICIVEBIARTIROBRTRILARNOKIELHELVR, 2O ERRAMIT LY 1318
DEGAUILOBERUVEEEIRNT AL UVAHRBNEUD S RZERBRUTVWS, . BYUESITFOKERI.
REX (R OBETHIBEPORGHYHBEFNHREL VLI EEZRL TV R,
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2 K ¥ H 5

ARLBEBEZ YV E Y L— rOEHEICIDEARMC{IMENLEBBIXoNATVE, 20
WO FEERTHRF-—FLEEOEREREZRDZ I L. W7+ » ¥ =7+
OEBE:2EA 2L, BEEXNWBHRES A2 &0k, LML, FRICKETIHERR
EZTI22o0ULHARBENTEHESS (AP - HiH; 1966, #EEIEMN:1986). & LW ERRAE
MEzhATh, SAFEFRARRBHVWICERZGDENSPLBCOYTREBERER
RL. K-ATHRZAELDT. 2082 43ET 3. :
KREEBAPOPRLBEELZHAVTHELALAK-ArFREXR1ZRYT., BEBos
%bﬁ&t#\%b<an54bmbfao\ﬁﬁMEmmHCdﬂamwote
EEED (1986) . ARRF—F B hoB38ro B 2ERL. BRALEER%:
RELTEZNZThOK-ArERZAEL. BEFACHLTRIN0FE. BEB LT
uSWEﬁoﬁﬁéﬂ%LTwéoﬁ%ﬁbﬂ%&mcwﬁﬁé\%Wﬁl%ﬁﬁ%kb
50" CEEOARAMBETCH AL, 550" CEEETATXRIFILEY 2HBRN . fib
K-ArFRZRL. B0  CEELLSTHIDTAr2RFLEDIEEENEVER
EFRLTWVWAEHEBHEL &,
SEBONAEK-ArFR T 600 F EEEEDLIDEIN0PFERE (XU ZzhhHwn)
BbOD2O2DIr =T Fond, BonxERZOIOZEEEIMN(1986) & K&EX4R
WRBZOH, BIRBI»SFLBLOLITRFEWNLZERERLIR ST 10005E L 6005
EOEREROBHBILLIZLEVSEBEIEAN(BoEHRTANTIONEhot, REYE
FOKEHEBXLABL W L A(23EZ2:. FVERZIIEZEZAATOES XBATH S a4
BmHH s,

S&. BB OPFLEBIEMIT —EEEMEEERR. ‘°Ar —-*TArgEk

oLy
£ s

BLIXAATOHREEEITSF Do
Sample No. Hineral K:0% ®Ar rzd. ©Ar 2R Age (Meae)
(10t ccSTP/g) (%)
86040601 Hornblende 0.205 6.31 90.0 9.5 1.8
]10.5.“:1.3
0.205 6.91 89.1 10.7 1.8
86040602 Hornblende 0.205 10.40 73.9 15.7 +2.1
]15 Izt
0.193 10.49 69.7 16. 8 2.3
86040603 Hornblende 0.193 5.08 §8.2 £.2 1.8
]5‘6 =1.1
0.183 N 91.0 5.0 =1.3
86040604 Hornblende 0.121 3.68 89.5 g4 2.8
86040605  Hornblende 0.157 3.4 89.7 6.7 2.3
86040607 - Hornblenge 0.157 2.1 94. ¢ 5.1 2.2
86061501 Hornblende 0.169 3.30 89.3 6.1 =22.2
86040618 Hornblende 0.21%7 £.35 88.3 6.2 2.0 -
Jssqa
0.217 3.83 2.5 5.0 =—1.8
“©Ar rad. :radiogenic ©Ar
“@Ar ate tAir contaaination %Ar
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KBTI > THMT BT E BB > Re UD U, 2 & - THEOKEANORBCEFRENR SR ZOEDBDORE
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P’—-l 0 INTERPLANETARY DOPPLER SCINTILLATION OBSERVATIONS OF "SAKIGARE"
IN FEBRUARY 1986

Takashi Watanabe (Research Institute of Atmospherics, Nagoya University)
Haruto Hirosawa, and Zen-ichi Yamamoto (Institute of Space and Astronautics)

1. Observations: Interplanetary Doppler scintillation (IPDS) responds to solar wind
speed in addition to electron density fluctuations, roughly the product of solar wind
speed and electron density fluctuations (Woo et al., J. Geophys. Res., 90, 154,
1985). We analyzed IPDS observations of SAKIGAKE in February 1986. The heliogentric
distance of the spacecraft was about 0.84 AU, and its longitude was about W57° on 10
February 1986. The radio signal generated by an Earth-based cesium clock at the
frequency of 2.11161 GHz was sent back from the spacecraft to the Earth at 2.29315
GHz. A 36-bit frequency counter at the 64-m ISAS deep space station in Usuda was
employed to measure the Doppler frequency. ‘The standard deviation of fregquency
fluctuations are calculated as the daily IPDS level at a sampling frequency of 1 per
minute for time spans of 20 minutes. The contamination due to instability of the
cesium clock (about 3 X 107°Hz) is removed.

2. Empirical Modeling: High level IPDS was observed for 3-4 days from immediately
before the onset of high geomagnetic activity on 6 Feb. We determine the empirical
models of the interplanetary disturbances in association with three intense solar
flares assuming that the IPDS level is proportional to the product of the plasma
speed and the degree of electron density fluctuations. We also assume that the degree
of density fluctuations is proportional to R™“ where R is the heliocentric distance,
The plasma speed of an interplanetary disturbance is expressed as

Vv = VvMAX (R/RO)~PE cos M(L-FL) cos N(B-FB) + VO (1)

where VMAX is the initial plasma speed at the apex, RO is the heliocentric distance
from which the disturbance begins to decelerate, DE is the exponent, (L,B) are the
longitude and the latitude measured from the Sun-Earth line, (FL,FB) are those of the
apex, M and N are multiplication factors, and VO is the ambient flow speed. In the
region between the Sun and RO, we assume that the plasma speed is (VMAX+V0). It is
necessary to assume also the radial thickness of the shell of the ‘enhanced plasma
speed (DR). The degree of electron density fluctuations within the disturbance is
assumed to be NDE times higher than the ambient level. The level of IPDS which is
expected to be observed is calculated through the integration of the product of the
transverse component of the flow vector and the degree of electron density
fluctuations, along the line-of-sight of SAKIGAKE.

The predicted time variation of the IPDS level is shown in Fig. 1 with daily
IPDS data of SAKIGAKE. The parameters assumed in the modeling are also given in Fig.
1. We cannot check the model for Flare 6 because of a data gap of IPDS observations.
It is concluded that high level IPDS observed on 5-7 February 1986 was caused by
subsequent passage of solar-flare-associated interplanetary disturbances. This work
also showed that the degree of electron density fluctuations within the disturbances
was about 10 times as high as the ambient level.

2 5

0.010 TTT T
B

IPDS
(H2) »

o L LA

3 4 S 6 7 8 9 10 1 12
FEBRUARY 1986

il Ll 11 1 Ll

FLARE M DAY UT VMAX VO VAFT FL FB M N DR DE RO DNE
2 2 4 07.68 1500 355 400 +25 -03 1.5 1.5 0.4 0.7 0.06 8
5 2 6 06.42 2000 400 430 +06 -064 1.5 1.5 0.4 0.6 0.08 8
6 2 7 10.57 1000 S00 S00 +20 -10 1.5 1.5 0.4 0.5 0.06 8

Fig. 1. The standard deviation of Doppler scintillation (IPDS) of SAKIGAKE in Hz
(bars) and the predicted IPDS level (a solid curve) in early February 1986. The
prediction is made using eq. (1) and parameters given in this figure. The occurrence
time of each solar flare is indicated by a vertical broken line.
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o ol/2
N NbQ F

anelectron density at a base level

Q =£ogxp(-Z/H)+EHe+exp(-Z/‘lH)+£H+exp(—Z/lGH)
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