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I-11 High energy tail enhancement of Thermal electrons, plasma irregula-

rities and electrodensity increase over Uchinoura

Koh-ichiro OYAMA and Kunio HIRAO
Institute of Space and Aeronautical Science University of Tokyo

Electron energy distribution of thermal energy region (0.1 eV ~ 2 eV) was measured
in the lower E and F region in 22 January, 1978 near the focus of Sq current system.

The measurement showed remarkable enhancement of high energy tail of energy distribu-
tion in the midst of “hot electron layer” which appears at the height of ~105 Km in
winter. Rather weak enhancement of high energy tail was also found at the heights of
130 ~ 150 Km. Intense plasma irregularities were detected at these two high energy
prevailing heights. Wriggle structures which might be due to vibrational excitation
of 02 were found in the energy range of 0.3 ~ ] eV at the heights of 118 Km ~ 137 Km.

Electron density which was simultaneously obtained by means of RF plasma probe
was ~50 % higher than average midlatitude electron density in all E region (90 ~ 160
Km). Data to be shown are send harmonise components of probe characteristic curve
which covers from 90 Km to 350 Km. (several of these are shown in Fig. 1), electron
temperature probe data and electron density data.

"I'"}'ﬂ‘l!l’ i
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oQo!

AMPLITUDE OF SECOND HARMONIC COMPONENTS uA

0.c00!

PROBE POTENTIAL V

Fig. 1 shows the semilogarithmic plottings of second harmonic components
of v-i curves at the height of 128 A 250 km. Note remarkable wriggle
structures between 0.64 ~ 0.96 eV in there curves. Also note that curves
of 141.1 Km and 149.2 Km have excess high energy tail.
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I..I 5 Theory on Effects of Resonance Scattering Conversion of the Planetary Radio Waves

due to Turbulent Plasma (II)

Hiroshi OYA and Hiroshi MIYAOKA

Geophysical Institute, Tohoku University, Sendai 980, JAPAN

Theoretical formulae have been developed for the calculation of the energy conversion rate of the
planetary radio waves under the two conditions of the plasma irregularities expanded both in parallel and
perpendicular to the magnetic field. For the case fp/fc<<], where fp and fc are the plasma frequency, and
the electron cyclotron frequency, respectively, there is a channel where the wave number E; of the R-X mode
and the wave number Ko of the L-0 mode indicate very close values each other. A large scale irregularity

of the plasma distribution that has the characteristic wave number ?m, then, makes a resonant condition,

KoK, K-

For the spectrum of the irregularity that takes a preferable peak value near at iﬁ“i, then, the very
large conversion rate of the energy from the R-X mode to L-0 mode takes place near at fp or fc; the conver-
sion rate, for this case, approaches to (N,/No)zlnkw2 where N,, N, and k, are the irregularity density,
background density and the parameter to indicates broadness of the spectrum in k-space when tnhe spectrum
function is assumed by Gaussian distibution with respect to the wave number En_ The theory gives a basic

understanding for the planetary radio waves emissions for the condition fc>>fp, The original plasma wave

Z A
waagpv: S maTa ey
Wava A5 CONVEVLCu

is genarated at *the Tocal upper hybrid frecuency; that indicates Fo8L Tor £/ 0. This
into the escape mode that can be emitted into the interplanetary space, at the portion where the wave
frequency coincides with the local plasma frequency i.e., f:fp. The calculation indicates that near f fc’
the conversion rate is largely controlled by the characteristics of the irregularity and can be expected
only under a special condition while the conversion at f=fp is constant and indicates steady feature with-
out dependency on the characteristics of the irregularity. The results suggest that the Jovian hectouetric
radio waves, long decametric radio waves with frequency lower than 5 MHz, and the auroral kilometric radio

waves are resulted mainly by this conversion process near at f:fp, and the Jovian short decametric radio

waves can be attributed to the nonlinear scattering near at f-f .
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Figure 1. The maximum portion of the conversion rate versus frequency for the field-aligned irregu-
larity case (kmlBo) with f =2.5 MHz and fc=25 MHz, for the following two cases; a) wide

k-spectrum (kD=62.83, k,=314.2), and b) narrow k-spectrum (k =ku=6.283).
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1-39 study of the temporal and spatial variation of the VLF chorus activity

at the time of SC and SSC
* * *
S. MACHIDA, T. OGUTI, S. KOKUBUN, K. HAYASHI, K. TSURUDA
%k *k
T. KITAMURA, O. SAKA, and T. WATANABE#

Institute of Space and Aeronautical Science, University of Tokyo
* Geophysics Research Laboratory, University of Tokyo
** Faculty of Science, Kyushu University
# University of British Columbia

In this report the authors will present the temporal and spatial variations of
the VLF chorus activity during the disturbed periods in the pulsating aurora
campaign.

We expect the close relationship between the VLF chorus at the time of SC and

SSC as was pointed out by Morozumi [1965, 1966] and Hayashi et al. [1968].

Majour points of interest are;

1) SC and SSC effects on the intensity of the VLF chorus

2) SC and SSC effects on the center frequency of the VLF chorus

We are also interested in the spatial (latitudinal) distribution of the chorus
activity.
3) Latitudinal dependence of the onset-time of the VLF chorus

4) Latitudinal dependence of the intensity of the VLF chorus

5) Latitudinal dependence of the center frequency of the VLF chorus

Simultanious observations of VLF and ULF waves in the multiple sites
distributed in a line from Rabbit Lake to Lucky Lake (almost the same magnetic
longitude as Saskatoon), Steen River and Rankin Inlet are avairable to study

the latitudinal dependence of the chorus generation.

References
Morozumi, H. M., Rep. Ionos. Space Res. Japan, 19, 371-374, 1965.
Morozumi, H. M., Rep. Ionos. Space Res. Japan, 20, 326-328, 1966.

Hayashi, K., Kokubun, S., and Oguti, T, Rep. Ionos. Space Res. Japan, 22, 149-160,

1968.
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I"5] On the Observed Signatures of Reconnection in the Magnetotail
(1) Statistical Study of High Speed Plasma Flows
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1—52 On the Observed Signatures of Reconnection in the Magnetotail
(2) Intervals of Southward Field and Tailward Flow
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THE CONVECTION ELECTRIC FIELD MODEL AND ITS KP-DEPENDENCE

M. Ejiri
National Institute of Polar Research in Japan

Abstract. Large-scale electric fields in the magnetosphere, represented by
the scalar potentials of corotation and convection fields, are examined in order
to interpret both plasmapause positions at different local times and energetic
particle penetrations inside the plasmapause observed by the Explorer 45 (S®*-A)
dc E field measurements and particle detectors. The Volland-Stern type convec-—
tion electric field is assumed: E = -V$, and ¢ = ARYsin ¢. A uniform dawn-dusk
convection electric field which corresponds to an exponent (y) of unity is not
consist with the observational data, but the Volland-Stern model with y = 2 more
likely represents the convection electric field during the hours of electric
field increases during magnetic activity. In the time-independent case the shape
of the plasmapause does not depend on the intensity of the convection electric
field, so that by using two plasmapause distances at different local times along
the S? outbound and inbound orbits the shape factor y of the convection field
could be determined. The average value of y for 45 cases was found to be 2.4.

Also, Kp-dependence of the shape of
convection electric field is examined.
Statistically the observed data by a
least square fit give us a formula

Y = 4.176-0.519 Kp.
This means that as Kp decreases an
equipotential contour around the plasma-

pause becomes more circular and shows
more uniform potential change at dawn
as the radial distance decreases,
which is clearly shown in the Fig. 1.
Fig. 2 and Fig. 3 are statistics

of the plasmapause shape and an ener-

getic particle penetration distance

as a function of vy = 2 or 1. See
Ejiri, M., R.A. Hoffman, and Paul H. Fig. 1.
Smith, JGR, 83, 4811, 1978.
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1-56 Substorm Onset and Field-aligned Current at Synchronous O rbit

T. Sakurai and R. L. McPherron
( ©kai Univ. ) ( uawa)

In this report we will describe observed characteristics on Pi2
onset and field - aligned current at the beginning of the expansive
phase of substorm events recorded at synchronous orbit. From our studies
on a lot of cases of substorm events both on magnetically moderate
and more disturbed conditions the following results have been obtained.
e subtorm phenomenon starts with the beginning of a tail-like
field configuration, which is one or half an hour before the first onset
of Pi2. And followed by the rapid growth of field-aligned currents,
the first onset of Pi2 occurs. About 5 to 10 minutes after the first
onset of Pi2 the simultaneous several kinds of phenomena such as,
onset of another Pi2, rapid disappearance of field-aligned
current and the successive field dipolarization occur.
These observed characteristics lead us to the following conclusions;
1. Pi2 is an initial transient of the field-aligned currents which
divert the tail current through the ionosphere.

2. Another Pi2 occurs associated with a rapid recovery to a more
dipole-like field change.

3. ™ese phenomena occur successively at the beginning of the expansive
phase of magnetospheric substorm.

4. Field-aligned currents could be used to detect the onset of the

expansive phase of magnetospheric substorm in addition to Pi2 events.
P12  ONSET —- FIELD-ALIGNED CURRENTS
Al 1IE BEGRINNG OF SUDITO DXIANSION PHASE

SEFT 11,1974
2nur
-T0 AT
v - e -00
2 -90
D 10
© o \- o
l > - 80nT
Sl 70
Sy ; (1)
o o' |-
Br
100
il —, ~ |1
" ~1 [10n7
L R §
w
D} P
§ ! i 0 ~ 4 [ ] Lo
..... Py PEITES n " P Sy E
g 23 00 o 02 03

2 ;
75° West Local Time
Pl2- SUBSTORM ONSET A



I-57 MAGNETOSPHERE DYNAMICS BY PARTICLE-FLUX VARIATIONS AT SYNCHRONOUS ORBIT
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(II) MuLTIPLE-SATELLITE STuDY
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H"55 A consideration on non-migrating tides

S. Kato, F. Watanabe and T. Tsuda

Ionosphere Research Laboratory, Kyoto University
Observed diurnal pressure tides on the ground consist of two components, one being westward-travel-
ing wave and the other being standing wave. Stratospheric diurnal tides, which have been recently

observed, seem to possess very short vertical wavelengths. The present paper attempts to show that
these peculiarities, which are inconsistent with classical tidal theory, may be due to certain excitating
sources which is localized and fixed to the earth. Such sources can excite waves of higher harmonics
with shorter vertical wavelengths than those of principal harmonics, only which are considered in classi-
cal theory.

The adopted model heat sources are those which are limited in extension both in longitudes and
latitudes. These sources are expanded into Fourier series of 40 wave nurbers in longitudes, each term
of which is in turn expanded into Hough function series of 20 equivalent depths in latitudes. It s
found that, inspite of inequality of Hough functions of each wave number in the opposite sign, the stand-
ing waves are mainly generated. But the perturbation tends to spread with height. The effective
vertical wave length is about 10 km, consistent with observation.
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The stratospheric sulfate particle layer discovered by Junge and his co-worker about
20 years ago (1961) has been a subject of considerable interest to atmospheric physics.
For the mass balance of stratospheric aerosols, many investigators pointed out that the
loss due to evaporation of HZSOA gases from stratospheric aerosols, and production (
influx) or loss due to particle removal processes such as sedimentation and eddy
diffusion were essential factors near cﬁe top of aerosol layer, then the upper altitude
limit of aerosol layer is probably due to the evaporation of sulfuric acid gas from

aerosol particles ( Hamill et al., 1977; Toon et al., 1979; Turco et al., 1979).

Here we should like to discuss the evaporation rate of HZSO& gas from the aerosol
particle, and balahce of sulfate in the stratosphere on the basis of the vertical change
of size distribution function measured using various technique. In figure the vertical
profiles of the value, N(R :>0.lS)Mm)/N(R;>O.2%)Km) are summarized. All curves

suggest that the evaporation processes is noticeable near the top of particle layer.

The balance equation of mass is approximately expressed as following form under the

stationaly state,

; 3 dn 3 dN 2
— G(R) —— i =
%qvf iv( Ded§' ) +S Rem-=z + div(\RV_ . (R)dN) 0
AR AR AR
where Deddy= eddy diffusion coefficient, G(R)= growth rate of particle with radius=R,
Vsed = sedimentational velocity, S)= density of particle.

It can be estimated the rate of each individual processes using the vertical change

A
of size distribution

function of ‘ 25— | A
| e 4
aerosols. Our | ~r {
estimation suggesté 20 b—
that the rate B
of acid gas ;g 15 -
. 3 ’——_ﬁ_%
evaporation near ’g :
.2 . |
30km is about H o
2, 3 10 L < 5
2-1.8x10" /em~sec | 1 2 p :

and this is Number'of particles with R > 0.15pm

Number of particles with R > 0.25ym
comparable with 2

influx rate of sulfate from troposphere.
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In general, the OH rotational temperature is determined on an assumption of thermal inten-
sity distribution

J = CszJexp(-thJ/kT), (1)

where the symbols used have the usual meanings.
We refer to the peak intensity of the rotational line contaminated by the adjacent lines
as the pseudo-line intensity. A pseudo-line intensity 13 of the j-th line of the OH band will

be expressed by a linear combination of its true intensity IJ and true intensities of the

adjacent lines as

1= E a1y (2)
where the coefficients a,,'s depend on the photometer used and the field of view adopted,

32
irrespective of the rotational temperature.

Under the assumption of thermal equilibrium, we have, from Eqs. (1) and (2),

I, = JVJexp(-th /kT)/Za (-heF, /xT). (3)

% Ve
Now, we assume that we have obtained by a certain method, a few pseudo- -line intensities
and a first approximate temperature T of the true temperature T. (In this case, it is possible
that the first approximate temperature adopted is an arbitrery temperature between 150 K and
300 K.) To determine the rotational temperature, we use Kvifte's or Shagaev's method, as a
calculation method. Substituting T into Eq. (3) instead of T, we obtain a first approximate
intensity IJl of the true intensity, which corresponds to a pseudo-line intensity of interest.
Then, we can calculate a second approximate temperature T2 from the comparison of the first
approximate intensities of the rotetional lines. Substituting T, into Eq.(3), we obtain a
second approximate intensity IJE' In this manner, the approximation is repeated until the
sequence of the approximated temperatures converges sufficiently.

The pseudo-line intensities of the Pl(h), P1(3) and P1(2) lines were obtained from the
height of peaks of those rotational lines. The linear combinations were obtained for the
field of view of 0.47°, considering the conditions of the photometer assembly used;

I'(P1(2)) = 0.15691(P, (2)) + 0.0337I(P,(2) + 0.0LSI(P,(3)),
I'(Pl(3)) = 0.1887I(Pl(3)) + 0.03951(P2(3)),
(P, (B)) = 0.26991(p1(u)) + 0.0177TI(P, (1)),

where the true intensities are given in rayleigh and the pseudo-line intensities in mili-meter.
The sequence of the calculating temperature was judged to be converged when the difference

between two successively approximated temperatures, which are obtained by a comparison of the

intensity of the P (8, P (3) and P, (4) lines, happened to be less than 0.1 K. It is found

that the seventh-approximation has indicated the sufficient convergence for our data of about
10, 000.
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When the intensity of an OH band increases or decreases very rapidly
the true rotational temperatures from the OH band are difficult to be obtained
obtained, if a spectrometer or a photometer of "sweeping or scanning" type
is used. Because, during the sweeping of the resolved emission lines of the
OH band, the intensities of the OH band changes fairly unless the sweeping
time of the spectrometer is sufficiently short.

When the intensity of the OH band increases rapidly, the calculated
rotational temperatures exhibit apparent fluctuations. Figure 1 shows a
most rapid or exceptionally large increase of the OH(6-2) band intensity.

A computer simulation was performed to examine the dependence of the ap-
parent temperature fluctuation on the length of scanning time for the rapid
intensity change of OH(6-2) band seen in Figure 1. Figure 2 indicates the
result of the computer simulation. Considering the results in Figure 2

and the rapid variations of rotational temperatures reported by Shagaev
(1974) or Armstrong (1975), it will be proper that the field of view and
the scanning time should be selected to 0.47° - 0.7° in diameter and 0.5 -
5 min respectively.

References: Armstrong E. B., J. A. T. P. 37, p.1585, 1975.

Shagaev M.V., J. A. T. P. 36, 367, 1974.
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Table 1 List of the correlations, the correlation ~cefficients (r),

the data numbers (N) and the time lags for the observation

Correlation coefficient (r) and data number (N)

55 Intensity

i Correlation (a) Spring (b) Summer (c) Autumn (d) Winter Time lag

r N r N r N r N

1 0H(6-2):0H(8-3) | 0.923 54 0.922 85 0.969 166 |0.924 193 6 min
2 0(6-2):0,(0-1) | 0.459 74 | 0.L464 139 |0.380 166 |0.491 193 11.5 min
3 02(0—1):Na.D 0.510 81 0.287 139 |0.632 156 |0.591 198 5 min
L OH(6-2) : NaD 0.721 7% |o0.350 130 |o0.721 158 | 0.6Lk 193 6 min
5 5577:0,(0-1) 0.385 83 |o0.811 141 | 0.%00 166 |0.909 199 20 s
6 5577:NeD -0.274 80 |-0.047 143 [-0.049 158 |0.609 193 20 s
T 5577:0H(6-2) -0.288 T4 [0.161 143 [ -0.274 170 |0.39% 200 20 s

—148—







-1 AR 3t 2 5 AE E i s AkEs o B

BEHN, AERiL, FTARAE, A3~ (A KR3L)

1?2 7P2% 11 A1 268 ¢4 rah i duals it L. Pefilie Hrel
. Th1I2EY . Ko SQUIDHEAUEBCH T - I FLXBHECh. &) FE
o B OCARAMAER AIE S H St o T HR/E D,

FIfko 7= 9 9 43S Z R /A BAT KB T BB, o T . 2e&hT o total
Field 18 tB2KNEF o JE— ko MY £ % 7 P inducing Field eKELTH 3 £9 L AL

BT XAC XD, ARAT S AR +5~1 504008590 EXELL . AFHABR O BRI
EAvE., 2OMAR T TFIIRT.,

© REMRFOEL, BTS2 T AR er+0.2~—-0.2°m123 ) ( Fdsn
ek ) | RSB E980 X LA O 2+ 20°~—-200 Mg 3 (IR, .

@ FOE S #zith, CoHEIT—Ta) (BA@Y ). £E9RRXTRHILLTO5
PARIR B3 %, —F500BFt—Td)(N-W), £oxxzt20"~t+TOKR
b s,

®@ WIsFihieAmIT, 60 S nticayaEfi2Te &L,

STT. €=o0 12 FAIBIE, lel=] TAFHLKCRERY €>0 3REFIrAY, €< 0 U

YA VT F3. Fr, 6=0"awfE, 6=+70AKFL, H=-70385=Y
%3,

SOES T, FMjo ¥ FRoF ML TO o FEH LS = L&, BIBAAKEO kF
B A F M FlRe s FERAIICRALTN D, B, FOE> HEith. AL
RO BIVITK 9 < (i, cALMMB PRS2 Rictst oo, L.
source field O itk B0 Aob ERFTIAIL IR, HARHFETLEHETHA
BOYBFEFT IS v e in. RULEATOMAT LT35> S B B3 b3,

~ 149 -



(1

Stz B2 U BRI Hf

1 H2 ¥ 7 3 BR3P o ULF ( Pe i)

45 b h T v 3 a0,
¥,
IroL T AL, fe RE
AT F - r. BNa 4 A (4 BB
fEar o 5
1)

A3RE v Fr 8k 4 -
R<¥Mirg 3. 29 -
A, FIBAY 3 EBhofog > BRACHEIEE F
2) vﬁﬁ?§[i 200° =

Vo HEE. s o Rl smn3 g HEBS 2

TARER k5 03 Bl 2 B 22 EY TR
RE. 4By £~ 2 p 3
3)

A2XANT P WIEBE L.

4

o meo WE 3. &P, Newcostle 75 ¥
M ou.

2 IR U SN

1=

R R
L3P oo kR (R

&3[&/&&210°-§?ﬁ"7

o BT

AeReye M Eimas»Warr FFEATIT ot X 23,

g o
it /%
F r
S
&

[ESN

N7 ALY BT AR ko E
o 2Ny k Vo BB, @A v A< AR AR kT w3 s
it e 7% e 273 Yo MEs Fq.
T BB (L=15) . Newcweile (L=1.3) & Hobant (L=2.6) = 3 v 2 B4 - ®BHME A

¥ v

1 HZA UL F o Morphological Study
W EIEE i 5 A % o HE4e
Ft B EEEE o

42

% F.

BEIT T 5% MEE: ¢>71

a R

PAME AR s hob Pt WikFr o 2MBEE - B X o B R ofoavo aprr o KRR
A tha s F R T AL
- PP E - EAE

Q£) v W E L ot fta
$h5 o0 Bz F2AES @ Eo FAr
$ 7 F) Fs-lT%ﬁ?ﬁ;j‘:I: 3 o K25
3 F ¥ 2 P,

ieo 3 AR o §4 T 5 v 72 A N7 L
BEarsBEREALEBL. %o BEIXR:
r 4 EAR L ERTCOCEL)),

a Ted o Hitfo 31t 2 5

Lt 2. 3 F MM

Z HM Teriodic Emission » AR~ h 3 o K

T ) B R o Hobat © 13 2k B e HEHREIT & Bl o 18 » Unstouctured %1 1 4R
by o —HpEEBRT IS LA,

D TREB o Pl 13 Dt o recovery phase PR LR RAT s (F2) .

:""S n;i”,s
A.

LT T

At T BMARRE AT 5.

rl;mma. Bk o

5. fa pud 17 Plasmapause 35 /2 C L~ 4 ) 203
mﬂi/,y_.
BR8] [ A PO

C.

PHE Hobawt prraf x o H A58 2 3.

F2 /%

HM Peviodic Emission o At = .

BAER v A8 s 3 Pl (HM Periodic Emission ) 13 Plasmopause #74f Plaomasphana o cold
wrrent o protom o AR T > 2 BY 3 on- yclotnon, wave < .

s o F 2R A AaThy 3. 2RRA

TSt pneBAo skl - FE 7 o774 v § o 2R 50 3RER £

Wk T FF aksy e

Unsirucdunad P 1 g FAY - ALAlx kA . Nevcastle ¢ Hobadt o Bla P 1 383 Hto R 5 304
R,

Y A abaea £,

=

£ TR

shis g >zl

Tz '3Ta 3T e 7o e T T s W TR

—150—

s B A - R
B T -

285 Fb h 3,

DCEVELOPMENT OF RING CURRNT (Ds1) PCI OCCURRENCE

i;_hml SIS IR Y 4 —

I Ll ik?

ypmg—ty .I.L—Il»l‘ L—. v .-.L—j

T e TR N n e e NS
Arai 19ty

g 2




IH—3 1 Ha ’-% YL R @ MMP%o(ozxcaﬂ Skmha,

@) EHAE 2 203 Ao 4¥

AR Ak EGEF GAM H (esRRARMAT)
B mst BB AE FRKD (R EFRAT)

Pe 4 o4ty a3 Me (RS0 ot 7854450, F 0 @RI A RFFE = P aEE
AL t 73 e gAY sIEH T hTTE ( Sats,1969), P A S b, FJLCL.ZMM;
5 anadysia v (T /9773 9 —G Bz 5w T Mi o4 Xt (>yo) » BF 9 55
(MMB) 2 > Ut A1 & BE P #4R E A2 ¢ @3a e pAlom sh tu3, M1,12 srox
MMB 1= &133 Ped QG5 » L A MAGME TNT €0 & &L I3 BRI R F322
A, BmME v A g HRT B B B S,

Mi. ¢ 2E Lhuaild., sro /2 ¢dn3 R4 BRI E9 483503 MMB g XAr ©F
LT B 6912 o e u > v dh 3. Kohubun (1970)13 3K 1: &3 Ped 1213 U<ib9
subtype Y BG FI IR MM T 03N, BAE 2B RoRAW Y LT /977 - 1978 9 RGF
I2h s 7 SFonavar LA 2h3 Pod 2 (2 o sw&;tyfc_/; GBI L rz2NE, X9
R, SF0o 9 Pcdiia 359 Jroup 12 AL Th3.,

(] H%J}L%aamwc chorua  oevert B Y1113 R I E) i 99 < RAho So fo LALE EHS.
Bz 99<, ®IC EMAL QA 0.3 0.4HF ALY,

(2) Perrodic emisaion Coevent BL L\ BAh o 090, ABRT BE c1uId. MME
2R3 Ped event Bz I Hicg 3, B SETR 3 TRMIL
BALE S, EN@BMIIZ 07 vorHy L B,

(3) Oxhens

'-@2_.!; FPouodic emisarton t Hg;//lwu?hc)b\‘c horuas 9 F-x v(-ta}\ow- g 44 SR i
R %t dchomatic 1o ML, Pevodic emasvtantd HRIE E o Pl o AMx léli_'lfi‘l“i k

7, 2 P‘(.MMO\PGUAC H 3 @%&/_‘)f& 7«7}~42‘ml ¢ " ‘ '
- 1 HM Periodic Emisston
EFE M, A et B AR TS, ) Peiicale Emes)
= 707
> 3
¥ 6o . o
= 5o x4
&
m & <0+ %
=
= & 10
5 20
“ 0 3 [] [] 2 5 8 2 L
i 2
= "‘
53”" HM Chorus
w “
©300
Ezso-
i 104
S200
(S
0 @50
3
z'OO— R
50 -f
00O 02 04 06 08 10 12 14 IG"!B 0 22 24MLT I I o

OCCURRENCE TIME

—151-



-4

Mini-substorm = £ > 1% B B HAP20> world- wide & 2 &y 425 e

WEREE - Brdx 8w & BUxk-  SBRE
(Bt - ) (BFHr - )

B2 B N CIEER o BREVEBNS. 5 X A L% 2 substorm time oL L 222
EIN 2B, 25 VAR substormB LGB = k> 2 BE LR SEIBILITE 2 & 3 or,
LHTEIT = =0 substormBWBE O RBECARBREMB=0ANL 2 1< (S 5 F 28X 35
5, HBEGRVZHFR 3 @, BBRF 2 FRESXWE event EHELH L 2. F
EORBEE2L, £o model ERECHEBEEENMOEL 2 WX BEHNRI . = o Il
Sil - = substormar4d: PR R ICHE A mini-substorm 2°d% 3. Mini-substorm ) 2% 6%
FTOMREE 1RCET T, = ABE |IT substormk L 2 ) signature FE 24> 2 113 py,
EIRBRECHEAR It BY A LB B2 — B substormk S 2 2> D 5 (1 HABE L 2
V3. L7l B8R Pi2 E/4 > ¥ \\ S M pini-substorm AR 2 & U . jambo-
substorm I= = € B > % @A pi2 & F> 2 ordinary magnetogram EZ'Z &> = U @y H%3
L=3%5. ZamBESSE2M|S 6o = Pi2 0) world-wide U IHEBAPHEEBBA S 1= (= &
E&hodess -y =53,

SABRMERMBLZ, BEFo “URTLA’ BEAMA 20 SIS BRE L =8 By
mini-substorm = 4%, 2 WS N EA% B EHA Pi2 oyworld-wide & FZBrYFIE I oo 42 THEFME
EFSH=Ta b itBo @002 03, %2 B0 -aBmECHT 3 L RNS 20
B¥zAY. F3 B3 ¥ @ power spectrumE W I, CPEMIIMZIER <o Pi2g tp
2. =& #E= noon (=T 11 meridian 25EETE (Syowa) 124 (E#é1E (Hermanus) (2=, 2 9w
SHERHFES N En = B2 s 3. S5 F& (U 23, vorld-wide &L o Hipis
BESS =L 2 mamsswdtene i3,

=152~

= DEC 11,1978 DEC 11. 1978
i T g B
=2 ot | > T T 7 oot Vet 7} R
| G 8] | Elrofomcmir | | wlonfm At
343 a 3 ' I \\/\\,
ol e e W B i | O TN [
s = % ==l b5 o e .t\"/&\ﬂ;:“}%
5125 i Qe R T T£11.§
éégg - i 2 | delialndi L
il x E .
oz o~ 1% a w
g;‘ § E'\IJ/"\V\ 10%yV ’5: = a
ol & s ey | g 1 7y
H ] | = B e t
3: _— oty | o < t |
. %‘.”, i I h’"“' i HE e —l | >
b sy o 9aWR o ! 50 14nuT 10 20 _30‘ <
' )
= —_\/\' L E FIG. 2
18 il V5 N e
-0
& 0:8\,.!7..!97!‘ LN 2 3 g FIG. 3
FIG. 1



=5 IBrHEE R s 3 Ped WAkED o 45k

i f RH3

(RBKR:- =)
g oo WA = kYA A ho WWILT » A AT o R MI Sz RN 7
7% 3. Wi o BRT -~ WM LAY 3 o IR ANKTI 0 191207 £ X AR 2R 3
ETE B 3. S@AMLHARL AT S-6 TR o mle s THME T R Bk

[ 2
2w 1iLE 43, TYPICAL Pc4 MAGNETIC PULSATIONS OBSERVED BY ATS-6

]

s

REM L ETRmIE (9T 5 %3 R AL o
Aol xRET. 2o ATS-6 PR YT I .#,A_.WJA
13243 35° & ( BLGHE A-23) -_ b WMMM“#:%W N :
ABA 103.7° ) eafL, i | ST R NP £ P TSSRpe S 8 T
% o cedansipicey ( Kpid) 1
114k b T monochromatic it P4 t ’,!.me,‘,,cw
LM ¢8R G LRIk 2. %t 0 ! e it
—) ST KR 2o SR, . e e e e e e e

ITHBMGITe LS TE 3.
1) 2215 Tdh 13 main magnetic field
AL EEEERTR 5 Yradial

z
o
Ao REe &AL . :
2) =0T~ 20 MLTurAGA =
“« e - e 200
e, )_ﬂ’iﬁl‘i 4a I60ﬁj:{.i§ g wss-nosr \f_p O PERIOD — SEC
AndRACL A F6 Kp =3
IARBMAE IV RO (B 2). RS
BB R A E 33 Pog R ERHA Bl
WMo ok u8REM AT LOCAL TIME DEPENDENCE
B w18 &8T5 3. OF Pci PERIOD
BR TR %04k L) O E TR Y ATS'6  AUG 1975
At, To 53 Rkt re L5 1[5 (NuareeR
0
% resomance mede 2 33 3 71— Ry TN
- SE N S B —.—,—.—ffri-#lﬂj ——Lu:lj;’:::a—r—-—f?—”ﬂ'g‘
160 ! e
1 -oa
140 b s = %
= 2w v ° o
J 2 ca 3
w 120 :2’-“- AA om
s 3 ve b 20
8 100! ..v %00000
5 % o'.- a0
o
80 * 3 "- [
AL g
5 T
0w nh:.l\‘) * :]
o™ foadp )
LqEJ_J_LﬁL_l_JIUlBlllllel‘llllo %
L.T. (HOURS)
= 2



HH"G Pulsations in Total Columnar Electron Content

(BRIE E (TR )

K. Davies ( NOAA / ERL / SEL )

Radio signals from the ATS6 beacon received at Boulder reveal small-
amplitude, quasi-sinusoidal fluctuations with periods in the range of 10
to 50 sec. Visual comparison of these data ( 116 events for Oct, 1974 -
April 1975 ) shows a good correspondence with the data of simultaneous
geomagnetic pulsations at Boulder in two-thirds of the cases for which
Boulder magnetograms were available, but it does not necessarily with those
of magnetic pulsations on ATS6., Spectral analyses, by the maximum entropy
technique, were also made on sample records. The principal results are:

(1) The occurrence rate of the events is higher on magnetically disturbed
days. (2) The maximum likelihood of occurrence is around 21 UT ( 14 LT ).
(3) The dominant spectrum peaks of the radio fluctuations and geomagnetic
field on the ground generally coincide. Cases are found also in which
temporal characteristics of the spectra are essentially similar. These
results indicate a close association of the radio fluctuations with the

Pc 3 - 4 type pulsations of geomagnetic field on the ground. It is sug-
gested that the radio fluctuations originate mainly in the F - region

ionosphere, while some of them could be due to plasmapause effects.
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III-— ]() Propagation of VLF waves through the equatorial anomaly.

Yoshihito TANAKA and Laurent CAIRO
Centre de Recherches en Physique de 1l'Environnement, C.N.R.S., France
The propagation characteristics of artificial VLF waves( NBA, 24.0 kHz ) through

the equatorial ionosphere have been studied by means of data obtained on board the FR-1

satellite at 750 km altitude over Latin America. Large latitudinal variations of the

vertical component of the wave normal generally appear in the evening at geomagnetic

Iatitudes of 10° to 15°, and they also appear on most of the passes examined at night
at latitudes of 5° to. 10°.

No evidence in favour of ducted modes has been found in the experlmental data cxamlned,

neither in the evenxng nor during the n;ght.

Ray and wave normal dxrections of the VLF waves are computed in the fxeld-alzgned

equatorial anomaly models. The latitudinal variations in the evening are due to

large negative latitudznal gradxents of electron density associated with the equatorial

anomaly, and the 1at1tud1na1 variations at night are due relatively small density
gradients. The computat;ons also predict that there ex;st two_ ranges of latitudes
in the opposite hem;sphere where the downcoming waves penetrate the lower ionosphere,

due to negative latitudinal density gradients, and so reach the ground. This may be

the propagation mechanism of " daytime whistlers " observed at low-latitudes ground
stations.
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M-21

OBSERVATIONS OF THE SAR ARC IN CURRENT SOLAR CYCLE

B 5 E€— (et ghRem), T.5KM (SUNY Albany )

Observational results of two distinct SAR arcs are presented.
The measurements were made at a field station near Albany (42.7°N;
73.8°W), New York with a multicolor meridian scanning photometer and a
6-inch high-resolution Fabry-Perot interferometer on the nights of
September 25/26, 1978 and March 22/23, 1979.

The results obtained from the September arc include the following:
(i) the growth rate of intensity of the arc was very rapid, the time
constant measured as 20 minutes; (ii) the average southward drift
velocity was rather fast, v = 240 km/hr or dL/dt = -0.28/hr, and
(iii) the temperature within the arc showed an increase of about 200°K
at around 2.7 hours after the appearance of the arc, while no other
enhancement of the temperature was observed during the observation period.

The March arc was unusual in the fact that: (i) the arc was
observed during rather subsided period of a storm when Dgt was around
=20y, remaining almost constant, and (ii) substorm activities were seen
in magnetograms during this arc event, and the peak intensity of the arc
as well as its position exhibited an oscillation concurrently with

magnetic activities.

—169=



m_ 22 MEASUREMENTS OF NIGHTTIME THERMOSPHERIC TEMPERATURES
DURING GEOMAGNETIC STORMS

B F & - (Ricr-mmhlar), 75 ki (SUNY Albony)

Nighttime thermospheric temperatures were obtained from Doppler line
profiles of the OI 63008 emission observed at a field station near Albany
(42.7°N, 73.8°W), New York.

The measurements were made during both geomagnetically quiet periods
when Kp £ 2 and storm periods in May, June and July, 1978. The temperatures
obtained during quiet periods are consistent with those calculated from
the MSIS model. However, the temperatures measured during three geomagnetic
storms accompanied by.au:ora showed large enhancements above the guiet period
value.

The temperatures under disturbed condition were highly variable with
time. During some occasions, the time rate of change of temperature was
as large as a few tens of degrees per minute. Moreover, the measured
temperatures show enhancements starting around the quiet period value before
local midnight. These features seem to be noteworthy since the geomagnetic
indices show continuously disturbed conditions for considerable periods

prior to the observation.
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IH_55 Location of Jovian Decametric Radio Sources Based on the Magnetic Field

Observed by Pioneer and Voyager

Hiroshi OYA, Tetsuro KONDO and Akira MORIOKA
Geophysical Institute, Tohoku University, Sendai 980, JAPAN

The location of the Jovian decametric radio waves has been studied being based on the theoretical
Studies (Oya, 1974) using the observed magnetic field by Pioneer 11 and Voyager spacecrafts. The guideline
of the calculation is given by the theory that claims the conversion of the electrostatic plasma waves into
the L-0 mode electromagnetic waves through the region where the wave frequency coincides with the plasma
frequency. The initial work is carried out for the assumption that the energy source is injected into the
region with higher than 80° defined by the dip latitude given by GSFC-0. model. The results have indicated
that the calculated dependency of the CML defined by system Il (1957) indicates clear coincidence with the
observed system I dependency of the Jovian decametric radio waves.

In the present paper, more detailed analyses have been carried out for the separated energy precipit-
ation model i) Io plasma torus, ii) Plasma sheet oval and iii) Polar regions with magnetic latitude higher
than 80°. The calculated probability of the occurrence of the Jovian decametric radio waves reveals the
clear separation between A and C sources as has been given in Figure 1, for the case of the calculation
for the southern hemisphere. This separation gives the interpretation on the observed separation of the
system II dependency between A and C that is given in Figure 2.

The higher frequency component is possibly scattered at the region where the wave frequency f coincides
with the local electron cyclotron frequency, fc; the results suggest that the effective conversion of the

radio waves takes place in the direction perpendicular to the magnetic field even at f:fc_
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PEESATNE LETA LT3, KER 72U L 048R ETableliz A L 1e. KB/E @0.01 pprsx T

o445 ppm L TIADY Y ERLIIH . P20 Vo COEHLL T KE/EZ iR .

® Ar2Ar: A NXECFAOTWALIUERBOME . BRECERE LIZO ¢ BIL 734 247
72 13 2348 PS-b ¢ PS-w LEESILDEABIL . BEL 2L K BB 1 ECAPDATE LT
212, 015343 /E D71 Y EXF W, BERC2000°C (=38R FT 3L . 05 XBI=2ZIZ)
7774 FILLZINZ03APE(IEZT A LIS, T 2304 (2 g00°C , 2000°C , 2100
CaZPIIE 1T 5 13 0Y, 800 °C ¢ ALK T M IArd, FEILFLER 0 63T L7 . K D ANEE
RES LR-bMI. 2000CTQAFBILY <, BLALNY 7777 7 FLRsECH
213, 20 LY@t 5, 20000 LA T AICArSs, A2 ENT UTIR Y LE LT .
Table 1 24 L fow

4) K-Ar#4X : Fig. 1 1=PremierZE 71 Y E 2 F 9 “Ar 3K 720y F X7, IL¥WH
K KEZTL#HP-3P-4FHL 1 PS-b L(2(T—F4EL (29 3 Ke&aykup-12p-
2HLHNPS-w ik ZEMr o KIKETHI. P-1 e P-2EABe KT V1<, 51223
EORIUI PS-w GArE W H<CHI E52 2003 0. 200 % §088 YArt S 4t
MILeH 2 o mns .

Fig. 1 CEHE 1T Sc= 70288 0rFLuBRPA- s 3020 %27, AoEis
GITREA DT c 0348 T 3¢ . 2 0 FICWEI51BEF (20 3 . Premier Kimberiitesa vh4 5 4%
BIR251BECH3 9 T, 452 055 % Kimber|ites @& o FL 123wt 248 % > L Pre-
merd4A Y e Fod% e §3cEi-9FLCHhYy, 7-90EMrERING,

ko ® PSoy

qable 1. K and B T natural diemonds from Fremier Mine, S. Africa (101-\5 Eb7a) F_'g__l
8 o y P
gample Weight(g) K(ppm) hOAr(lO_Vc:c:S'I‘I’/E) Remark T:Ch /8 -3
pP-1 0.135 0.013 0.1 Without inelusion *
p-2 0.150 0.43 0.2 With inclusion (garnet I
and/or graphite) 50
P-3 0.161 Ls.1 72.0 With inclusion (garnet
and graphite) 30
p-b 0.172 L .00 31.7 With inclusion (graphite) I
FS-b 0.109 0.82 31, 3 With inclusion (sulphide?) FP-1|
PS-W 0.105 1.80 103.0 Without inclusion oy E=21 g

1 1 -
10 20 30 k0 50 K(ppm)
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MAGNETIC CLASSIFICATION OF ACHONDRITES

fakesi NAGATA and M. FUNAKI

National Inatitute of Polar Research

A magnetic method to classify stony meteorites into 6 groups of E-, H-, L-, LL- and C=chondrites

ahd achondrites on an Ig versus Is(Ol)/IS diagram appears to be sufficiently reasonable and useful,

where Ig and IS(O() denote respectively the total saturation magnetization of a meteorite and the satu-

ration magnetization of its kamacite phase alone. (Nagata and Sugiura 1976, Nagata 1979 a,b). In

the magnetic classification scheme, eucrites, howardites and diogenites are put altogether into a single
g g g

group which is characterized by the smallest value of Ig ranging from 0.1 to 0.6 emu/gm.

Table 1

- 1. ;

Achondrites (emus/gm) 15(X)/1g

YM-692 (Di) 0.19 0.40
YM-74013 (9 0.17 0.37
YM-74037 («) 0.22 0.38
YM-74097 («) 0.32 0.29
YM-74136 () 0.038 0.40
YM-T74648 ( «) 0.20 0.29
YM-75032 (~) 0.042 0.05
ALHA y

77256 () 0.16 0.17
YM-T4159 (Eu? 0.061 1.00
YM-T74450 (« ) 0.22 1.00
ALHA- ;

7605 () 0.076 1.00
ALHA-

27302 (») 0.012 1.00
ALHA- \

78040 () 0.083 0.79
YM-7307 (Ho) 0.53 1.00
ALHA-77005

funigue-aci) 0.085 1.00
EERH 3.14 0.95

77257 (Ure)

New Antarctic achondrites including an ureilite and a
unique achondrite have recently been magnetically analyzed.
These 16 achondrites magnetically examined are petrograph-
ically and chemically classified into 8 diogenites, 5 eucrites,
| howardite, 1 ureilite and a unique achondrite whose parent
planet looks likely to be similar to that of the Shergottite.

Very little has been known so far in regard to character—
istic features of metallic components in achondrites. It has
been reported (Duke 1965), however, that Ni content in metals
in basaltic achondrites (eucrites and howardiles) is very
small, being less than 1 wt/ in eucrites and less than 3.5wt%
in howardites. Based on the low Ni characteristic of basaltic
achondrites, Ig values and ratios Ig(X )/lS of the 16 achon-
drites have been determined to distinguish the basaltic achon-
drites from the diogenite group. Results are given in Table
1o

As clearly shown 1in the table, ratio Is(o()/IS in eucrites
and howardites is unity or close to unity, which means that
the Ni-content in metals is small, whereas I4(XX )/1 in dio-
genites ranges from 0.05 to 0.40, which means that more
than a half of metal is Ni-rich plessite.

As for ureilites, they can' be characterized by the anomalously large wwalue of I, which indicates a
high content of metallic component.

References

Several more data of ureilites could e newly added.
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& T4 FRICZT 45 1) A< (F2)

ARMEANR MA 11220 1)< » 08B E i, —RUSIA I3 N 24 b LR & BRG
MERIBNRKMETF->MIY L A= F4 7 V=22 F54 F BFTPESNRMEFD.
SERE Allan, hills TREGREAR IMBaT— T« T ) —I>F34 F ( & o
H, 9471380 L8 W3 ) awh S, BEREIEAT K v - LT85 v #rTe
Ze SA 7 SATVENIME CEHMR 2 ~3mam ) 1T 70 CAEAREEEITRL), 2 D7

WAt

SHS3M@EAT - aNRMIZ, SGU I B IR L KA FHLIMDE
1338 C (¢ ML T, @3 2c0 (e I TRRTH3. NRMuZRBTo Hysteres:s
B, RISF IR THES. 3Ts - THHIT 0R v 675 %, FRE%C L, 54
M) €S C,e5c ¢ ITPMEREMNMMIRI I, =B A Kawac/te HEEREIE > 21
BUEEI IS, 2 ov S NI EP M AT TN Uiz,

SIS AREREERE . 2HARAA TSR IL— WSFEATRMEFS T > K v—Iup %
BENN . FART R BT TeBC A3 L T O T2 T8 RPDREIS, \C& RT3 CifZT 3.

A=TATN)=A>KZA Lo NR MIFFRERL LD S, FEAATHBENT ) ¥
T AF D4 [féha $HE GIVE E ESANOND |, 5G9 &85 S BT TR N L e MR MY
FBELDD B H - T EPUIHE LR R N VRN T 31T CH3. T
Allom Fétcq (46) BBT M Sa 2 LEZHEFTH ), * HfER TEC THES 3,

Magnetic properties of three Chondrules.

NRM Is 1y Bo Mgk
No. 1 | 6.98x107° | 3.78 0.08 90 1805 3.25x107°
No. 2 | 7.23x107° [ 1.40 0.03 89 2430 1,70x10°°
No. 3 | 1.17x107%[1.62 0.12 210 2500 2.10x107°
Unit emu/gm emu/gm emu/gm Oe Oe emu/gm/Oe
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]]1-66 Matuyama Reversal iZ f’ﬂ T A 71”-; JITR. ’fg ‘fif Iz 7 v °C

o

e A ke

awa R -HE - ATE

FAd ML=, BMERELEN sreE R - 2:66&';1’.? ExBvINiT =5 - 27

vz nEmZS F LE Ve a = LaY § /’\@'TX ’F‘«U-II\I.‘L_E']'ﬂz:p"lf‘fz-r""\
s A ME - HMaF = mcz‘n—fﬂ— “umeaNRMaRF - 72 & aeX
A RRM LT3 TR, Thbs 749 vyv —AkKE Y NKP‘\J\-{—J;’?qE' K & ¢ 7o FTr
ko, ER NRMo FA@ArRMITIVvEP sia Lk (&L 4 590, S S
<, MLBTEFEOE®RNT LA 25 NEMEFEPE )T &t AgagmT 2
LW Es AT F B

A RS

ks, AP ONRME-wT 0B AMNER (@) r 1 aEer T

P

<
TN IFRS T, HIRFE s B0 b TS NRMHL, TH0547HDE), A AR A
I(P) LT¥htr -~ k.3 ._«-:,.,‘_l REZe, IErSnFEREANPKRS, | ~fFBcH- F
A, RRENZEK TR LYW, LEF . T, LEEN70% F &) R N R
MAE AR, TN FmeR 2z rnnsii- £,

Az NRMAs) vapP £xKa 5 & pelanty Class " Peitic (- 2y, &
AV A (E £ 2) 7 fT, NRN*’\*"\ﬁﬂ‘% T WL, V‘“‘ P( cES vz ), =
CH O 2BFR L AT L L MTRAFHRE R AR, TITO, Va PRFAR, ER
HONRKMEIE (FB)) #0, MPABFRGECEL £(HRReE § 17 pR A@ES
i33YE 36N Lt (T E4 (&,

£ L
No. of Polarity
Samples D(E) I(D) k a”z Long. Lat. 81225
Normal 19 10.9° 46.7° 13 10° 94°w 78°N -III*N
Reversed 19 178.5 -46.4 78 4 148 E 82 s +III*R
(Anti-Podal -1.5 46.4 - - 33 W 82 N -I1-N)
DA /A - tSBIREE (R K- 9n5) BB G- Trenag A (AR - et D,

"L-
wa K XE .5.‘,"—{-3{;‘-‘}'{_21(;:“,zl~|!e(l‘)'l‘|) :n{ﬂr FaW L EELET AT T wm AT
T3 TERLET (M) 2 G ek R g vzr‘m"'n‘i‘ﬁ »

My

2RH

:.
e

2) 2 AR TeW e d ko2 B LR,

?) Domen, H., 1979, Bul. Fac. Educ., Yamaguchi Univ., 29(Part 2),11-19.
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73 moment o EERb T 0o THENDL, 1 L‘ﬁﬁ
» Sampling siTe = B 1> T dipole YA » B v AL T

-67

V.OM(x10™ Gem?)

Inclination (*)
-60 -0 -20 O ] 10 20 30 <0

VERY FE= IR K EE o B av excursion ¥ Hifh o B 7 P
% XNV S PRI dipole THERT 28 OB TH U % ool o
VDM e BEE ey b S e FRINE, ) A b

B Ko THEIUE 433¢ o0 TH oX 2 1 VDM oM
ORI D O T eEMhERRL T B30I, Ff H 1 4
EHL T —Ea)cABRANWIILEL To 3b 1) T} £ Fi iy
oo TREISERNFYF L MRS 5T wiT °’§ . ,,n
o uTH3IHew. tt 2 JRR oL 20EMAY o y ;”‘
LTEF oo § W40 1253562 0 dipole (58 d e e
I Mo) b Samrlin siTe n XFieiHnrr2 oﬁ— cenTered ) "g “é’ :‘:::
chole (3 M) EXE A Mt MoX I3 ¥ (g reff- gt : N
cenTered dipole o v T s b osl3 ($ERLILE -

TolRo §H 1 bEHENFoNns. 0TI TN,
MY R e L TRIREE plot T 3 £ | off- contered
dipole & K-F 1= ForFII Tt moment 0 X33 2
‘?\Undipa/c n moment 1SH LT B 05 1058 B 7%
252, Ti#HMlsmusIH>WRITLEUYIE
B2t 35,

2 dimensional model

Neorth Pole

Fig 10

155y, 7
VDM=—2-Fr (1+3c0s°])

F. total intensily
r: the earth's radius
1: observed inclination
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FiE, BREE, BRFA
B - 2PE

Brn 3T/, BB, 7/ )V NFFRFFAKXCEDHF T ILAL » SHBAY W
HMREzED TRr 2, A Puehswr 8 BRERNE L 7 vV T HLEWG rAERE L £ o
He73. LELRRRNES, FOEAR(NT) 2f£5¢, §- oW v, £Bos
En < r = RBEGE sENBIEL T oMo 3L LRI Z TR T O T £ 2 3
MTZTV3I . THERLT, NRMo 5 AR 2T NBAEK $8h 473 L, ML ¥
I EBPoFRTEBL VI PLrfo FUR, FABHEI oAU RzI M, B
BihoZNr ko> TRIINRMo ATHIEHSNIERRLTL L -1 A = < »Fa0
s3I, Lr L ZErERETSTH 5 5.

cofE s, o A~ G (B]L) LETIRGEO 42 Sites T4y s 001>
%{ﬂ%:}%klf:. T o P TREANRME L >EAE 27 Sites TfI3 e o f@T B - £,
Atk toNRMo F893 1 (Decknation) 3B L1 ERATRITHI ZRAGBTFREL N
RMEtL- RSk eRT. RiRiEZB (20 0~7004) ROBEEZNR Mo 280 13 p%
~ 167t emu/ ar oLV EE b E3 3, ASikk O3 2 I I,

HLEARERE > FREK=- Akre SHMERERRS X/ 00~/ 20 Ma o ¥
rH3 0T, AELPMot ot BEXINI, NRMEB A Normd T8 3 9, o 4
b h=fRF - po B @R T S TEME (700, 197, 111 Ma) 113 Revense n W25 | 1 3%
BrBReR R, FavRMao THho bRk NeT555 »Blofss Ripcs s,

Blenes »ads5r, kLhttnSBRBRAFH B, KT 2008 59«
sx iz, FOEApOITD) = &3 5F« -5 15 v,
Kernz-o@am B, C, PrASIWY 4 v, 4
E, F, GrES3SPEINTHI. ¥ F5oNRM» 59
FOED=9(°, 1=22, B¥ Ao N %D =4y 1
=5i°TH3o,

cofER el ko XU TF M5 D45 S B < By
rERAVE=XERL TV ~xBwEni3. Jf/zn,: 2 AE R <
HoHs3rw R, 2o HWRoMBEH= > 2 ZR 1o
1.

B2 EEIDR TR TIARMTNL » N RM

ek 0 * WH \%] (Decb‘nu’ln‘on) TH3Ia
B oo NRMo F195
D=62°, 1 =55trsy,
. < Ak, el st < eiF B @
v ' @ép o Data 2 5 pk piath s
: B @E B A~ o R

) TRNTVILHEB IR, RE
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M-71 WH BRI} T o b 55 (FB)

\]r?"k,*llmﬂa};—
RELE wRAZN

PRBEZ (MTLOWBa, “rr:o@matilsn BEHEHHE
1RV 22 8F9| B 2B B, L3 CwiAfdl. 7an129"F
(% TawT27 )2 nal, GBI AR htet @R LD 127

;I'f,ﬂl ﬁt%/’a _q:g ’0*‘(/7 “30 MFH, 7‘[:/1—77":7 7 = 27"“'{, =>0) ﬁ&'f- /l:ﬁ?’s
KA Ty s N HIA, Brezh A5 F-91 3 33-L13. Ya 77k=9

At MPR 33 v FG v £3. AW fan dThadbes? 99 P HRdte
", by L BAT AP TRV, $4+5a%BAt AE B (5WASE,

-2t ML’*'-"I’RW)"?W'/Z'WD,, Z2pan. Er ‘ff—r«\z'é
N khF (wht3 HFEE) TG L. 4410 P
(47 /60D Je-mva FEPB Py )- % ikif25 7 e LT §1 .

§%. W BLE s LnTh $aiT T, FRD

ZE2AL BR(TFLAR). thdaTFrsicqln
l= ¥R ET RUE % )1 53,

(1B e A1 mEa mﬁ«rﬁ k14 33 §te2h
594 FBE A TR

Mean magnetic direction(®)

Site No. of ODF Before correction After correction ko Gy (°)
samples Incl. Decl. Incl. Decl.

* 4 13 100 42.0 0.9 7.3  -41.5 61.0 * 5.4
] 8 9 150 62.8 31.6 22.8 -20.7 73.3 6.1
1t 9 6 150 36.6 -0.9 -8.8 -27.1 26.9 13.2
16 13 200 20.6 =137 L 7 5 | -8.4 7.8 15.9

18 12 100 8.5 10.3 -27.2 25.0 27.3 8.5

1 1Y 50 46.5 -67.2 66.2 -72.3 T574 1745

:l 3 9 100 -13.2 -59.0 -5.6 -60.1 10.8 16.5
h P 11 100 2:1 =115.3 45.3 -40.0 5.8 20.9
e 5 7 200 3.7 -32.7 21.3  -30.5 13.7 16.9
6 10 150 -13.0 116.3 -11.7 -20.7 1254 A5.1
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[m-72 Ashto Ly F Fx —k o SRS

Bea— , % AL, BHE K
- % R - 3L
BEnd 2B ocRHa T —9a3med. sy L0, Rp %@ 0579 2 348
/43 ;’ﬁém‘\;%ﬁﬁélﬂfﬁl: En s, ¥93 8$li’fﬂﬁ%f§l:ﬁ/ﬁ LTuk 362 xh
o RS0 Bukghaffdpst v~ HEE fr—Fb v H o7 o bedding correction 150 Tf
s B . h uef){fi}i £.% i 'f,%ﬁ X4 F ISz, TR SO ;‘—K & ) Ro
ThE MER4RAR I 3 L O 8 F g 1Ea "E veg=wh» L% FEHMEBE T DT
CHFohr h3». OBBFEBHMET- It LTRALRIFI o Q=RFo s
B v - k. k- 3-e-nola gReuese o, gt B erd . a3,
t4 Bo sRBAFMN b0 LT £53 GEAFREB e ASII ARG Ly 4
Pk, M ittt eiho 3REELB T fo—b . R BRBRE %45
#u‘ﬁ&ﬁ&gh&tihsBmku>£+qvwn+k5#$-10&@m$$§&
FTH =% 4 BT vrh o3 WieMmarane), 59 K.+ 3 REBR. RERRE
2¢, 2B 4k iy, BERRE 40 L ZRRAE 2y o H 20T H3, BT 2w 9 X Yy
S ek W s 0T, K SREAR (Rzeontbeote) cK 3 IHF RMET I L REL X
BB ARSI L, 1o 2L, Hegaza 2R L e Ry A ilifta MRy
(MDF=TonBo0c) LRMsAL F 18 @ & $» 2 L &L ko B EARGR A K MWF=Sote < 5 o v Hik G &
ool 3V F R 1H » k, R& Fv—hk 248 FR, B Ertin®3 v ARy £
R4 Lo t, moadoole 1 T 20830k gy A gL 10 Hikiha 43 %4 Ryt =3
bo nzmo dpan . Heth Eodn T R4S, ERTE L LERR AR Rk
BometiHedo eHHKLT 500 BR»S REH T
L BebR v btk beddgBE K oty 2R T TR LR, Db L 1. AMigho
R E eI FFoFHAHh AWt 2 s Ko 303 $HBE LT L e FEINo203 04 v N,
B B ARMFA LR L., =0 294k BHL kaBined) . HF ¢ a0 3% «c BIUF 0
WRMELE 4 3. Noamlli ¢ Nopyfpvzo k RHE IR ERTA. T 0 A dthe x Big .
bedding. ® L BRO%: 1" Wiz A& Fik FH$3 . N.2T0 B whBferit Lz 03, RI3Fp
< hak 2 HI B RR g e HIBRo S8 0D e %213 M3, 3—uy. 4 Ko
=% 4 o - 4 1 & Reverse #9901 4. 4 R0 B R &5 &5 # Novmal /Reverse 24 3 4 (& %
BB, SARF— 043813 k. 1. BAAMo ERPA EMERR . R 2 4,
MAbh e Lz VRERaSm 3 pdteohto, 3. il oR-Reko vz L 5449
MAELE LN KL, A, 2 804 v h 32T v Ho T2 & BRI-LH a2

::ibt‘cnsi:y paleo- v 4‘1‘ 1 Q& ‘g{ n dg '&. 4 4 %L
B _‘\.Q,' Rock type fA(oe)N (emu/q) D I ags k lat._ ”3 =
2703:04 red bed tuff 200 8 3.25.107% 22,7 -4.6 2.3 585 2 0
- /—'7
2710 red chert 400 5 1.85-107% -41.1 -45.7 14.8 28 27 Ps [ m.,\\
30N
2711 red chert 400 3 4.69-10:2 97.5 0.5 23.0 30 / >
2712 red chert NRM 8 1.96°10 89.4 -20.8 8.7 41 5710
Mean 91.7 -15.0 9.4 25 8 / o \
2713 red chert 200 2 7.01-10:; -147.1  20.3 \
2714 red chert 200 2 8.95-107/ -150.6 21.9 20— — S o liD
2715 red chert 200 2 1.28-107° -137.1 130.6 o [ g
Mean -145.1 24.3 8.0 71 13 L /
2716 red chers 200 2 2.13-1078 -108.8 22.0 /
2718 red chert 400 2 1.79-10_% -101.0 25.1 . /
2719 red chert 300 1 4.21-10_¢ -82.3 35.4 N\, 271315 ! /
2720 red chert 200 4 2.16-107° -104.9 44.4 9.4 96
~ e

Mean -102.4 4.4 9.6 30 19 - .
= - B

— 220~



M-73 B+7 &0 BHHAS0 8 c=20MBE

Gap Bty 1riehey. sSREY, BR#HLY Ma gt
XERLEEERUR FENEHE wERLTERERNR UL
BoFNr B 1r3ewdBiATa BREEVL <y, #HEa AR 2 | > o fuiewt
fiofFe CO0XRNETRLEEn 23 aBBR 1 2u 2V 3, T2{53Fn 2 3< 9
RXWL 0 orginel dara & v, WAT o criferia: ¢ 3 §,5 (e &5 2155 A = sie Crode unit
or formanion) VN LOSGFE, T he FA( 2 PR 6§ 2RPk i g 3 m‘om)"w"fole

Lok L e, D seaddar veriznion EBROA | 2 RECKET I o, Y RBR LS 3
Or(;:nkl deto Ve 211 2 2v4 sifs 0 B dAe BT S 2 RiREY v oY v AL C (B
S, 'Tﬁ-‘\fﬂfff']&’f Tz Z & o\, (i(um(m.ﬁf/ [oa»l anomal ; mfveedtate dinaions E £hizas

TRITEHE ta \Ji*zﬂééo 2 BB, ®BKH| 4 Tapeh B 2 2 date points o Y P
N S ¥IZCUNoEB TNy ENN 2 f;ulmajnwu Palc e RKhd., fhinwmtad—fifyn
A lowl movments v- &3 L Bad. t 53LAMAEFH v a0 EEZRZL tilting correction o s
TAw ta@ lafy T,

SOSOTREALEFEGAEEBRERETIICHALB B2, 2R CAMHE MY
BH LRI 3 nn -y 8933 Tt rmer. g2 Pm—(_mmeous Pdeonajnw‘c date t A
Hle:e S5 9gB35aREroR0aBmaBon e, 0) HmRBAE, FHiewo-X
RPlehr< Lt BFRUBINTTURIC (2 ex b 53, A KT, MABS LGF G
She Y L3, ) BRRodobFigty, 24, Bk, .cﬁi\’m:g{w;% 3 C
KD 7 KEAAT 203 4 L g gh 3, 9 BAOBELREFAHTIAT
S 2o o BT WEE BN K3 &, 2 h v &3 FfuBa DERMS o B e EY
Y hoadae, BFBERLARNY " #( < 5§(&Lup d) A-mam\.mmsmwﬁ
mow ot 17 (owwr HMiocenc J.-L??fl;ﬁ | v-&A3 el ¢tk y%g,;\;,.(\g,nj‘,‘ﬁ?g);w
©) PRPFaADEAUEIBETCAZE b, Rrdnn Triwsstc w 53 TAFE v
il l v NFER K Sunsstc v F R o C, < 625 2ER | 2 Crimeows -FPBERE w
weld Ut L BT LT A3,

LEBT I PUACHIF Thitqg Ko AheRa smIv) u2idAd 53, 36
2T E BN L5 a I RER e RiAcf 0 g .

Paleomagneitc poles for Korea and Japan

Area Yo Ao Age N* A ags*  k* D*  I* ¢
Korea 37.5 127.0 K 17 67.6 204.1 10.7 12.1 28.6 58.4 39.1
SW. Honshu 35.0 134.0 K 10 45.9 196.1 6.0 66.7 56.9 61.1 42.7
Kitakami 39.0 141.5 K 6 52.1 51.8 8.8 58.9 -45.1 49.0 29.9
Abukuma 37.4 140.8 Ku 4 72.0 62.4 18.0 27.0 -22.9 58.2 38.9
SW. Honshu  35.0 134.0 Tl 9 55.6 217.4 5.3 95.9 41.3 51.1 317
NE. Honshu 38.6 139.8 T1 2 53.4 16.9 & 2 :31.1 27:) 14.3
SW. Honshu 36.0 136.0 1.Mio 3 74.5 243.0 22.9 30.0 17.8 £0.6 31.3
NE. Honshu _39.0 140.5 1.Mio 5 84.2 198.0 14.5 28.8 6.6 60.9 41.9
N*: number of sites. ags*, k*: Fisher's parameter for VGPs.

D*, I*: D and I calcurated from mean VGP. ¢: paleolatitude.
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