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7 BEESAAROBBTIHE Upstrean Havel DEH
e oA, ®E T
(mEX. I)

OO OREE T, BEH Magnetosheath T @ BI2ZE) (0.01~0.06 H2) D ERFBIFHEIC
DVRTHAN, TORLEMIME L T, MegnetosheathiT B SHRHARFH (T >T)Y KEIFE
FEUFEAGNBIEERLEZ, LALass, EPRSERTRMNENS Pc3—4 FOIK
s, RXBBENS A -5 (Vsw ,8%x8,Brugp ete.) OHEBRBEIY. T O Source &L T,
Upstream Wave B HIF SN TS, IE- T, TOZSZE TH 3 Hagnetosheath®d Source &
L Td., Upstream Have OFLFIXHFZIL/z> T 5,

SO, IMP-5 OEM TO Magnetosheathit B 3BT — & (2,568 ) &, BEERARE
#BEL T Explorer-35 (AAOMNEWE) OBIBF — 5 (828H) 2 AT, Upstrean Wave
& Magnetosheath® BIBZE L 0B E2HESM I Lz, ABRISXIF-% (EH. BH.
BE) LT, 18@E (Interplanetary data book& V) AW, B T2, Upstresn
Wavek Magnetosheathd BIZZTE) % EiEHM T 5 ® TIX72 < . Watanaba and Terasawa (1984)
Takahashi et al. (1984), (1984) It E-o THVRONERBEF LS TFME
3 Upstream Wave® fAIBM % R» T, I N S &Magnetosheath TRAMEIT N FARREELR
Lito TOHREX. A1 BRU21CRT, 8naid. Bow shock normal vector & IMFE @Y3F
A, WMo fs X Upstream Have D ZMEF )L L D R D= AR T, Hegfobs I Magnetosh
eathTHAMNSNTABRNTH 3, Upstream Wave 13, — 8- 8 ne< 50-60". 373 Hquasi-pa
rallel shock TEELRP T VI LHELN T3, B 1. BBEFNIVRDLFRBLEX
—HULTEBY., ¥/26n8<60" THS I &>, Sourcek L TUpstrean Weve EFA BN 3,
H2TW, EFNVABBLEESN TV &t 5 Z A SMA 272D . Magnetosheath origin& &
Abh3,

Yumoto et al,

(HZ3M) Takahashi et al., J,G.R., 89, 2770, 1984.
Yumoto et al., J.G.R., 89, 9731, 1984.

Watanabe and Terasawa, J.G.R., 89, 6623, 1984,
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I —11 Dormant Neutral Line within the Distant Plasma Sheet: A New Substorm Feature

A. Wishida, M. Scholer, T. Terasawa (ISAS), S. J. Bame (LANL),

G. Gloeckler (U. Maryland), E. J. Smith (JPL) and R. Zwickl (LANL)

Basic signatures of reconnection in the Earth's magnetotail are the southward polarity of
the magnetic field and the tailward flow of plasma. Analysis of these signatures has led to a
wiaely accepted view that reconnection occurs at two places, namely in the near tail (radial
distance R : about 15 Re) and in the distant tail (R : 100 to 200 Re)' The former is transient
and sutstorm associated, while the latter is a more persistent feature.

This paper reports that there exists one more kind of reconnection in the magnetotail.
Figure presents ISEE-3 data obtained at R of about 80 Re. Starting from the time indicated by
the vertical 1line, the field inclination (G) turned deeply southward demonstrating that
reconnection has taken place earthward of the observing site, but, unlike reconnection
signatures documented in the past, the flow speed (E) did nct increase. Count rates of
energetic particles (A and B) increased, however, and the energetic electron flux peaked at the
time of the deep southward turning of the magnetic inclination. Start of the tailward flow was

recorded about 30 minutes later (E) when the tailward directed ion anisotropy (A) was also
detected.

Reconnection signatures of this (A)
kind are observed quite frequently when 100 |—
ISEE-3 was earthward of about 100 R, ISEE-3
but not beyond. Our interpretation is i (-0 18, 9)

as follows. A neutral 1line of the
third kind is produced somewhere
between 40 R, and 90 R,. Tailward flow 0=

PROTONS
from this neutral line cannot develop ¢ 30-36 keV
as it is blocked by the backpressure .'E,l\jii-“kﬁﬁﬁ—
from the distant neutral line. This
neutral line is almost dormant with (B) ELECTRONS
regard to the generation of the fast 75-115keV
tailward flow. Then about 30 minutes 10
after the initiation of the above, the
near-tail reconnection begins and the s
blocking effect of the distant reutral (C) of LOG (DENSITY)
line is overccme. The onset of the G ——— e T T
i 7L LOG (TEMPERATURE)
tailward flow correspcnds probably to (DJ & . e )
the onset of the substorm expansion sl
pnase as identified by the near- tail (E)soo FLOW SPEED L‘f
600
observation. We heve also found by ‘DDENW h\'w-vhw
. _ 200 hamlon oy Mw ~
simultaneous ISEE-1 observations that (F)27o

aropP I FLOW AZIMU

the plasma sheet at R of less than 15 no—\ WNF J\h,\fmj Lq bﬂr""’k
0

Re expands when the strong tailward -90 Iy

flow disappears at R of 80 about R_. 90F
Thi - e ¢ t‘e (G a5~ FIELD INCLINATION
is supports e associaticn o he
. - i s | Lk M
plasma sheet expansion with  the -90 '
substorm recovery phase. 6 ¥ 8 9 10 i
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AURORAL PARTICLES AND IMAGES OBSERVED BY SOUNDING ROCKET AURORA 1,
2, AND 3 AT SYOWA STATION, ANTARCTICA.

Ejiri, M (NIPR), 25th JARE (Japanese Antarctic Research Expedition)
rocket team.

The 25th wintering party of Japanese Antarctic Research Expedition
has been assigned to perform three sounding rocket experiments using
S-310JA-8, 9, and 10 rockets. Installed instruments are

VAT : Visible Auroral Television

PHO : Photp-multiplier

ESP : Energy Spectrum of Particles

NEL : Number of Electrons (Impedance Probe)
LP Langmuir Probe

TEL : Temperature of Electrons

GA : Geomagnetic Aspectometer

HOS : Horizon Sensor

..

Main objective of this campaign is to clarify the causality between
auroral particle energy spectrum and its images of auroral emission,
corresponding to various phases of polar substorm activities.

Three rocket have been launched successfully and named as AURORA 1,
2, and 3.

launching max. substorm
time (UT) [altitude b - phase

AURORA 1 (19840404 192701 202 km|active aurora(~30kR) break up

AURORA 219840503 221410 204 km|stable arc (~ 2kR) pre-break up

AURORA 319840528 231713 209 km|diffuse aurora(~2kR) post—break up

VAT gives the auroral still images of 100 X 100 pixels
( FOV : 53°%30° ) every 6 seconds, and ESP observed particle fluxes
of 32 energy steps every second. Quantitative relations of these
two are presented, as well as clear differences between different
auroral types are also discussed. PHO measures 427.8 nm emission
intensity giving three different altitude profiles of the emission.

The authors express their sincere thanks to all co-workers for

their valuable contributions to this campaign. All data are available
at the National Institute of Polar Research in Japan.
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IF =208 TIME SCALES OF EXPANSION AND CONTRACTION OF THE AURORAL OVAL

H. NAKAI (Makino High Sch.), Y. KAMIDE (Kyouto Sangyou Univ.), and
D. A. HARDY (AF Geophysics Lab. Hanscom Air Force Base)

The auroral oval expands and contracts dynamically in association with variations of the
substorm activity and of the interplanetary magnetic field (IMF). It is widely accepted that
the Bz component of the IMF primarily controls the location of the auroral boundary (Kamide
and Vinningham, 1977; Hardy et al., 1981). The correlation coefficients of the equatorward
boundary of the auroral oval with Bz, however, is rather low, falling between 0.4 and 0.7 in
each nightside local time. MNakai and Kamide (1983), using DMSP auroral imageries, showed that
the aurcral boundary location represents an integrated effect of IMF variations over several
hours. Our purpose in this paper is to examine quantatively the dynamics of the auroral 'oval
in response to detailed IMF variations.

We utilized the Auroral Boundary Index (Gussenhoven et al., 1983). It is derived from the
equatorward boundary of the precipitating electron observed in the evening sector by DMSP/F2
and F4 by being projected to the midnight meridian along the averaged auroral oval boundary
classified by Kp. Thus the auroral boundary index can be regarded as the equivalent equatorward
boundary of the auroral oval at midnight.

The expansion and the contraction of the auroral oval is able to be represented by the
2arthward and the railward movement of the inner edge of the plasma sheet, respectively. It is
assumed that with change in the polar cap potential drop, the inner edge of the plasma sheet
moves earthward or tailward until an "equilibrium' condition is satisfied. Here, "equilibrium"
is defined as the plasma sheet inner edge being coincident with the zero energy Alfven layer
(see Harel et al. (1981)). The shape of the Alfven layer depends on the strength and the dis-
tribution of the magnetospheric electric field. Ve assumed' that the zero energy Alfven layer
&t midnight (L,) can be expressed in the form; L‘\=Cf@p;1/ ° (1), where 2 refers the polar
4P potential drop being related to the solar wind parameters by @pcnao+al BsVn (2), where
Bs=-Bz when Bz is negative and Bs=0 when Bz is positive, V is the solar wind speed, and a factor
> indicating the compression effect of the magnetic field in the geomagnetic sheath, is defined
as 12 nT/B when the magnitude of the IMF (B) exceeds 12 nT, and is replaced byn =1 when the
FALlo exceeds unity (see Reiff et al., 1981). In (1) and (2) @, &, ajy, and a; are constants.
Before the equilibrium condition is reached, the inner edge of the plasma sheet moves toward
the zero energy Alfven layer given by (1) and (2) through variations of BzV. We assumed that
the rate of the inner edge movement is proportional to the distance between the inner ’_c_adge(al}ft) L
e Ze%0 energy Alfven layer; d L(t)/dt =(1/7)(L,-L(£)). Then ve obtain L(E)=(1/) ] Lye - §
iLse (3), where vis a time scale of the inner edge movement, and L; 1is a radial distance
of the inner edge at t=0,

We have used the auroral boundary index from January 1, 1978 to May 1, 1978. Using the
least squares method, we found the following resulzs: a) combining (1) and (2}, th%?’radial distance
of the Alfven layer at midnight is represented by LAFZ'S-_*S.?:(IO—}BSVJ}/hOO + 7.6x10 (4)3
b) the time scales for the expansion and for the contraction of the auroral oval are 45 minutes
and 8 hours, respectively. Using (3) and (4), we could predict variations of the;auroral boundary
index. A correlation coefficient between measured B, et {'( "”‘J';L]“-L':\— p
and predicted boundaries is 0,85, Figure 1 shows an 3 “Bi ‘}'* il
example of variations of the predicted auroral oval = .,.,_}__ e A
position (a solid line in the lower panmel) along with ; “_ mh
the values of the auroral boundary index (closed e [
circles). Variations of the solar wind parameter
BzV/400 (nT lm/s/400) are shown in the upper panel, L ) o | Fis. bl
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A note on compressional components of Pc 4-5

H.

An effect of the ring current on the compres-
sional magnetic component of Pc 4-5 is discussed.
It is also suggested that there is a structure
which is common to cijht events of the compres-
sional components observed hitherto.

We believe that observable hydromagnetic waves
such as Pc 4-5 pulsations in the magnetosphere
are most unlikely to be purely poloidal or purely
toroidal. In general, the Alfvén and fast modes
couple each other. The standing oscillation of
hydromagnetic wave in the magnetosphere may be
described in terms of the orthogonal dipole co-
ordinates (Jyu,dﬂ. where J=sin:E¥r, constant
along a dipole field line, and/u=coséyr2, constant
along an orthogonal trajectory of the dipole field
line. (r,B.?] are the spherical polar coordinates.
The magnetic field of dlpole is given by B=Be,
where B=(M/r3)(L + 3cos 9) and M is the '
dipole moment. The unit vector €. is along the
dipole field line. The wave electric field E under
infinite conductivity is given by E=-y X B,
where v=09§/2t is the velocity of the wave, and
Eis the displacement vector. We assume that the
wave has time and azimuthal dependence of the

i(wt - m$)
form e and the effect of the displacement
parallel to B is negligible. The electric field
parallel to B, %M, is assumed to be zero.
the form of } to be

5= LDMN/A«B,\@‘“ b ()

where D(Q}q is function of ¥ and u.

We assume

The boundary
condition which D(J,}O must satisfy is that D(v)u)

=0 at the surface of the earth (r-R ), that is

zzcos @ = £(1-R 9)1/2. Introducing a new variable
given by L(ﬁ_p):ﬁ‘f[p(m;vm]0{,2) (z)
where

P )= BIABVILIM AR,

we have from the linearized equation of Faraday's

law f.) :(’:'”‘/hgnB) Iy pm)e Mwl=mg) o
5 < (B/h) V) (T80T
By = [Eml//l.u ""‘Yb)(-s/‘.’/“ T(Vule Jwr-mg)

([su t—m

Bu=(=cm/nghy J([(3v)B/B7) 1va)e M(&)
Bw(*/h«h_,w(t/t B @or/s e ™ ™ )
ﬂ = [—\ m/ﬂjl‘u) L(Gﬂ—,' \/) ‘)".] J_ ¥ ‘;"‘) E e 2 (%)

where we use - £=0 to obtain ¥_ from (1), and
3%/t +7- (fov)=0 for §i. FYuis unperturbed mass

Murata

Department of Physics, Hyogo College of Medicine,

Nishinomiya, 663, Japan

density, fb=fét¢z*°' and is perturbed density.
Three components of the perturbed magnetic field
h, . hﬂ
The polarization of the coupled

Bl are (B, »%u Ba ). , and hy are the
scale factors.
modes may be discussed using (3)-(8). In the eq-
uatorial regions where the ring current is located
(typically at radial distances beyond 4-5 RE)
during the main phase of magnetic storms, the
background magnetic field may deviate from dipole
one. We can easily estimate an effect of the ring
current on the compressional magnetic component.

We put the magnetic field due to the ring current

Jo to be BJ, where BJ must satisfy 7 X B —/ubjo

and VGBJ=0. Then the compressional component is

represented as (3/ov (_Bo Bg) 2: -
Bu = v 5o 7

where B°=BD+BJa, By is the dipole field intensity,

and B In the derivation

JM
of (9), we use the similar method to those of (3)-
(5) using (1), where B in (1) must be replaced

with By and total magnetic field Bp+B; must be

is the u component of B

considered in the estimation of Bw. If J,=0,
we have from (9) _ (3/9\?) LB:‘;) e

Br= — o O 4
which is also derived from (3) and (6). Near the

equatorial region, (?faQ)BDZ:>O is usually satis-
field. When the ring current with appropriate
intensity is distributed in the magnetosphere,
(9/2v) (B_B)=0 in (9) is expected at some point,
that is, Bu=0 there. Then (2/2V) (B Bp) > 0 or
(2/dv) (B BD)<_0 is also expected at other points.
This ring current effect may influence the polari-
zation of waves.

For the compressional component of Pc 5,
Barfield et al. [1972] reported one event at the
ATS-1 satellite near dusk. Five events were re-
corded by the HEOS-1 satellite between 8 and 12 RE
[Hedgecock, 1976] (one is near dawn) .

For the compressional Pc 4 pulsation, Hughes et al.
[1979] reported two events at ATS-6 near local
midnight. Using above cﬁht events, we check the
polarizations of (By, %M) under the assumption of
first odd mode. It is suggested that the pulsations
of all cases are observed at the condition of
(3/2¥) (ByB,) >0.



I =66

BT KBt BRAEA .,
colol plaoma ) 107 T plama oheit 2% 53N
dN1 BB A & (N~ ) e, Enof -
I ke, B | ) XBRA B L Lavka g U T
5 7GR 0K 0 i ARl
BEER VI vat o Ly ND.,

C G LAZ ( Chow, S Low
1956) 12, HBHRBF 0 B1E% 717 8
B2 0V UBIBEATH b L b 11 E < Ko
UL he R, Tatks - 7 — %184 R
VOOV COLAB A4, B11 7 ot BF
(Thompeon 1981 ; Mocehon 196 ; Kemmek
b Grune 1966 ; Frimaen, Dazdeon &

1966 ; Bowma 197/) 12 & Y 4 U
13060 BAARLA o A (Kornel
‘/?«?gm 1966 ;7 Yopma 1966 ; Fadele
‘ 7 Swoony & Yy 1940 Mourka K

P20 970 5 Nomikowa, k Momalit 1997)
%féifﬂ’(:‘f?ub, Lal. 440
BEB IBL AR o b flo1 57, » Ay B
i@‘?'ﬂﬁif:!‘f?tﬂjua . GF
TDIA R T~ R LAMA o fif
EEUBBIERS v vh Lyt B

é;? wa,

2 TIL. cold plaoma L &8} A o
;ig&kf LS TP TR
s GBI CGL AR AL %o

VT o el BT L 1. s
BB~ otel ¢4 55 .

M IR CGL 5B 184
N2V L L. BERE T o /4 o 1410R
440 b by Magwellion 19 M2 1Y &
DI ML BBAA o bt 7\ b Doy

RELY. R Bou S BANRLB s
N € 0iRa Bshia 0 hoal Yur 17 Gl

:§¢ LIRE L BBl Bo 1B B A %

PRBEA . Ra [4 1) 1,
v H .

H G2 ~ o0 284 A o 0B %

Ein er, &l G-
ARG N2
V’o‘faayf‘f' (&c*a)‘*zbi)]/g-f‘ (CG“FCIJ‘JCJ)V#

~f'q}‘z(c[/‘f‘5tf20(z)’/'z+ w¥e. = 0

LT, V=w/t, ou“r—o)/ﬂf, A A
vath roka L ERRT Hh. AL
Ro—€; 2 RHAEHRT L. =0 2
Rt 711 2k R 048R (Kats, Tagine % Tanulli
1966, Abnadam— Stnaunon 1967) 1< — A
P

6=0ordrig,

i = (- 2oz (' 2252

¢ =5
Lt 7By R e A MR o TR
vE R o KRB ESFZ D, P=T/2 9
LA,

V2= (f+2)

v o)y BRERRIEE & AT IO

i Gy s
ALAE (N0), B ©), 1
V. BAMNL v RBaga 0 BTG (Re) *
AuwilFti . TIE. ﬁ#ﬁ%ﬂq'ﬁé@
L REGAIRI ~ o Al 0 O 014 SRR
% LR W

A

Vi) w N *t‘ |

] ]
b} s =t L)
= = ] i ehiQ
~3 N ‘
Vi f— e .| T
-~ 1 \
R 3 |
N\ - B L gy PEp— " \h‘
X e
I__:) : \ r\’&-i_ﬁ% A
\ : ey
_____r.____\-— e’} (d)
‘0 -
7 ) a i
' Nl & i /}/,,. ,_)/‘-:&
. — s e
7
ol NN
j— ! 0 i0 Tl 72
| “\r g



I-67 ZRBEE X1 L 5 UL F R o L

B A, ] B—
AT A

B4 A BB 11 HBRAR o cold placma ML T plasma Mol 4N 6 ENL M An
HBEF (nnlom™, E~ofl—/tor, S /) #BET 2 S eai ol b, 2
nGBEF o thteaN UL F Héha lrdx it ¢ GBS 2T 0 L ﬁff— o % %
BIF A BN ULF Bbha o1 Rz 488 oo Cand oA TRE L 2. AHE
12 csll plaoma pEBELANRANT b 2 v 12 d Y ULF Gpavmied WBn o L E9H Y
mred b,

BF 1 Ro CGLABATLDLIN Y 3ot . RERET 0 FF7IBREF b
bi-Mozwellion DB : L Vb4 N 5 ZBEF ms4, 2V hvo b L #. R
AT BANRE 210 00K o B o 0 feat Yux FBGL A L REL . AR
A eBr., Bsdpmngllamdid. Ko Loty sns,

6 2 : ¢ ,
(7-3“% + K“(ao-fk“a,,)c-%%) + K“(émk’é,)% + KPco = 0

LT AT ARG T uku s AR, K=RY/8T, t—te a R KA %
K= 0 BB 712 . 2R 0@ R (fats, Tojore & Tanddli 1966, Abpahan—Shauncr /767)
VR fuhser TRE A mimey FREE KRR FHEGT L d e £ G 2 LN
fm7 (7 0 %o

v A2, 47> 4+ ])

L7 PUBAR LA 7R a R RE L 1R B LEH
AL BB DL T o BEM BRI forehee T IE L mimen TRR AL
FRA 10T A~ PR 5 o0 R Ml FEI AT BERL)  HEE
F 0 BRIEAYE W cold plaoma ¢ HBEF BEA L 2L 1Y) BBY a fpRE v O U
LF Béhavtikd M5 coxdomet] .

B, @) s

A Cdr/;521+ u)./‘}rz"'" (5
2 0.2
/ 0.1
! / 2 0 0.1 0.2



I —68 T

ER-4-FY) 7 EoEN
XAZ- @ & - 2A 3 (Rk %)
IIHEE RF - 494 LP5eof SAL — 5@

R TWAAERSBLE SN T2, ¥ olh
Bl <l BREE TS L<E s G40
T2, BEX GBS b
TRE - (M~B0) 2 e EF LU S, B
B = L SN N REoT A o, 2
PHKE OB E N E N ~ 4 TSP Tl
A R S R AT
Fl3k, 6| BBomR g, Bt
VRN 1. Bsficdf —Hhs . wE w b
SEDHRIEEREE 1y ofthraEs
2:8bur, X:ihgy po Y-y
i&r{&&%ﬁ%ﬁa ofEAMEEB-E T |
=H ko F3gk 42

%Lm%i%{:ﬂﬁl ol T R
KA5-R5vy. 1,58 Thit<s 2 b
DTE=E RBREA £t s £
BX o~ VR F vy, | SAL St
TIPS e A WE LB
e G A R T SAL s T
PRRITMD ALK £ 18 2 (8=8/B.)

(& &)+« )58 = (x]5A. )

(%’;; +(%-V)2+/3]SA_,_=[Y]S§ (2)

AR R B EEY T B SEA T £ . BRR
cEEsszr $nd Bl R s Ak
(. 83 =BAR< 2.

« SBoWHE "B A A v -
Ly A %jVa;SBrz/c, &,
taxpy o b imE e,

Tiwa-
- i i

Lo X ?ﬁ’gﬁ@?% -

HIEFRBING,

(MY BE, - 73 == 'E;‘fﬁ.lf- oy R N
S —v e i BEL ¢ IRERL R B E e IR
Hyr FlEsE1< £ " B,

RERY 75 X =R = & EAMHE TH 3,

Gil) AW <13, w# - 3E -t = d
D ARNERE R E ey IR AR B A E 4E
N, YRR e AT EAEE Y 5 b o E
A tiE2. . <. AR R
sk, 83, , WL SE, T 1F 2 AR s A< 4k
ke 3,

MEtHes D . Al iRk
5o 27V EH T AN (), (2) FH
ey <A 3. A, Lo
ez nd ko,

W
Bk -Hebas axon  (71) 4C§£§§Ti8‘° 0P -
VEARIBEE - gt = % . - Sda (RAERER)
oEIEA L T 3. %o EEQ s
ffiﬁ,ﬂit%!f—_mh\’[rﬂll z A
2. BT % odlhht W~ 2,
0P
$P — AL FiTi-v E
° P\ '\7'“1,—‘/550'&‘15,; 3Ez 1= \r
I o o =13 §E x B, N T -—-ﬂj‘—%E
F 7 hE3a, ma-wk R AL N

E-HMEeH3y 75 202
3EMR A B d kB
FPCoRE TR

AN=-RA "

'é‘xv —S/J

T e %—1\@ 3B

Ne¥

—168~—



g e Sabstorwe » onsel# =22 b Js pe) 8y 2 TPRP 2

LagMe 2w T

fn ihoE IR 7 FR]
( rp j;k;}'\ ,&/3}3’&.{‘3\) (, &X%‘E%\

3200 o400 0500 nsnn

o
-
&

)

TTT T

s mw-hl--— ﬁ \hgl[ﬂ' %ﬁa—'}ﬂhﬁw

F3
nRUG <3 9711 FDR[T SHITH XCDHF{-/
1.0

[
o
o

o
=
o

FREQUENCY (Hz)

o.2c}”

0.00 bl
0200

0300 0700

L.T. H.H)

0.60 2 ; , o #-

0.40

FREQUENCY (Hz)
Pl

0.20

0. 00 St b Yoty el ]

AUTO POWER HUSAFELL ULF H

0.80 T T T T T T T T T T

0.20F %

FREQUENCY (Hz)
s

0.00 =
2000 2100 2200 2300
AUG. 6. 1977 U. T. (HOURS)

£ wm

5
a
S

@ FAT 1> 7 iu%("]?&){
B =53 Forl Swith(p=673)
& dw T /?ﬁiiJ ILE Swb-sTorm
2 cnact Bg‘ = ek /I.R__‘E‘ﬁ )
Lp RP (cd~a, 05’)1+r=1 2
IF50ER, b L3 S ¢ EFR B L
ko ( Fig. fon)

SR EA SubaTorvrs

FEx foitr-ac o /;Aa.ma > enAet

ﬁ%}‘—j; tail Fietil o PP rg- R

Flek, Ezauys o B3

£° T mofet et Lo
;_,L’;c(’Y'c”J’b W T & 3

0800 Fl-jl ,;& & -ﬁz_a—’?f) F e ;3/—]’ 2 2

L(,g{b-ut_o"?’l./ = 3:157@,,3');15{

tf-pw X3 AWF%L%
#7)\ u;‘i‘\r'fi")}:—_ﬂ
K 3

Sluie su T, p3iedre & B4
cH? H'Lm.ad»eeg £ T G652 H)

LR B Rk 5[0 be ke v T
"AHFL R (Tig. 2)

@Efﬁ L s e Scutﬂa—ﬂ:{‘dr Y
9 onact ey b % pLid
SEUED O)IPR_P Lj}t\ﬂbr‘ﬁ&jﬁ‘L
Tud &h\ﬂ)}ﬂmﬂ—ﬁ?f*

_a$n~ 0% Tenw
Qcht‘T'\n W @ IFR}

§kt/’*§x iyl B
B oo Bl]h-") g %zf[‘_ﬁ_L“Cf"Kﬁ
EEX:



§ =y

ULF ., FE 81800 BA1% (2 )

WA — Mrescd, tR 67, FERE (nA8)
Ao E(BRBR), BT T(FXER), TR BIE (RRILGTF) | AUV 2u-7°

RERARE(ULF)II. BR7HE
FERI 207, tE-0F GaHEF-
L, FORBET L LTI T T HGNT 2
Fe L2 . K284 8H87 EEEAT
22N TIZFTRERARLLIF. — Ba
2o (BZFRIF)ER0TEKILSE o
BREEBELOTI . L 4 LER AT
LR TEEE ol 4372 (ULF )
WRAT 502201540 2 #0( . B
BEBr 58 F¢ 6EE AR 2L 2
C3TRMELAIwE N2 E 3 503, ¢
m?s‘imf_uz(zw%o)zﬁa’fﬁak
VER-BLIF@R Ak FE T, F
ﬁﬁﬁ_ﬂxt‘ﬁﬁmm‘ga:zw"l‘fﬂ
ZETH A .

STLEBREHE, T2t mAE v D
IHEREA BRAECE LRI ) N
*\‘Bﬂ‘ﬂrﬂ"-s-u.ﬂcmmﬁ@ﬂlz
Ay F5BII e NGB . fk Ly~
5& (7« VA3 E®m (A2 %3 -,
RS 6 et 1 ol TR <
TTéjfgﬁT—w),ﬁ¢§$&(7

“ZFIG L), N4 & ¢
fﬁf\?ﬁ%ﬁ&) )aaaug.agiuyitzv\’
TEINE.

’;44:,,,,-75_ e gy, 9T
RS ol r 8 S en g B, 5 5 o
RIGTNEEI N, 3H s @Az mesL
B, 9 HoBr 57 2 820 e o .
ML LSMEE 5> 25085 2+ » 7°L .
ERBOL a2 T L =8 5 a8,
REEEF. RefE (7965 2 G188 ) 218
FEFGEaF 5703,

ﬁ]&ﬂg#ﬂg}_?—ﬂ.z-‘ﬁ Efﬂﬂﬁfi aF 0 zfa‘;’ﬂ
RPE t8h Nk 5 aiFh 7 a K
EHEE#2TEnE. Bubwr R EE
r~:ha77vjmnx - > E A B R
Szl TEER MR e BB E
ot GIMFfA o8 hE 963 28
PERE). BEter, FREFE-Be

foweFEzvhdpxin - >389 vady
ens BT g,

P @ )Bp )9 AaBE -7 ETT
», BE HEnS a P3A 12 3" F Btk
Z%‘C‘cﬁ 38V, /3 TR » S BN [P R
827 3 a R IFE

HRR.GUR 219885 1 /19 O M -=-=» )13905

« ARFIDIFLY
1720 oHLY
(LU 11

e
| 1 1E

00 DI' 0203 0N 05 C6 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
| -

AREm BT, BhFEle s 7 - 7 50D
Blzasnial"3F3»., LVd27
&2=53 ek cABBY)) =T -5 (SEBUR],
ZaR FE 20 km) LB 2. (3p2/8)

i AT
., HAROUR " 7 < RAY DATA >
1988 1 /21 T 1 B1 B eee-s»

I g
e |

i Poinats- P KPR

’ | ™ P =g
TN
5!!\"{!] .

i ot= 3 30
1ees 1 721 3t @t @

!

|
. il
i i
1 g i.
FRA TNl AT -7 2, ERen &L ~EK
Li:sszaéj%wxiﬁuﬁg 131 25"
P2Lw ¥al-y- " BFLp7977T
—~%Klzuszen, —RFARERz %<
MBeBAc3&d> 1= Bhd,



KE|AE . HEcKAEL GRiElRD .

I—-171 BRI (BA) (T#0F 5P IREMAE S 7 HHEEBIEEO R
AFIE 3% EE N (RRTERRER)
MbER AR TR INS Bl ZiEm (B ) - HiRE (KA

k) - KEE (KRY ) -3I5 (CBI ) @4 Hhds (E 1) Thhid
ARBAWAL TH Y. HED KBEHRMIEOHEEOF
—7ABONTV A, T2 T BB S 5Pc IIREHNHE
EEARTER GHRHE, NREBlomsEss) wo0
TEBENESESEERAPENEOREZ T—HT 52 EHET
LTH7,

EFF—puzonTili~cb, L, BRI ED
BEZE L DATEEIHOOTHL 2z &) W EE%Eo
AREPAFEO 7 4 VP —ICE > THELLT S, B
B RS £ 2] BRESL O TPe IR OIZIFRE ORIT
FAEWV, MEOHIEO S &£ TH S N MR R BT
DiILEEHBNSE,

(1Pc 1EREHHHEALARE (MB )

OARBRSY (EWE) L8k,

O%% (Nov,Dec.Jan ) % { HEHLHE= (May, Jun,

Jul ) wBign,

CHflic2 B LEMNz A0,

(2)H3EE (MB-CBI, MMB-KNYDF —# hSKi)

O 5~6 dB71000Kkm (B4 2) , 77 L3R

DEMKEL,
@A v b 7R (222 b LO TP

=de
e o

S TiES

R ey p— B | (M H2)
i | x| BH| 2 ®
B |0.7410.75 | 0.48 | 0.4
M |0.75]0.73]0.70 | 0.50

L. KIBEIHEL MO SZ LT — & FADS
CHSDEMNAREL,

A I R s s v R L e T

ERVEb0TH S, EEBUERCHET 28R ERT &

(R HE R R S IR o 21k,
Ozt
Bl L BEIEA S L,

AEBEHERLUTAS (, BATITAS N (BICR

ED .

#BATEE. D LUEHMETOWRIEHEEN—FEN 5P 15k

APPSR & —FT 3,
(2SR ot

Bprmiic s (HBELES - ALGEHELHTE (2 &

OH 2R T & HCiREmNe—%T 5,

(34 » b 7 Ak

© ABEE HA B | (B4 H2)
=6 | &) H| %) H
=M |0.030.20|0.33 | 0.38
#M | 1.24{0.57 | 0.56 | 0.26

& - TF— 2 HOBLABEIHRES P OLFITEE

—E¥ 3,

%ﬁabggﬁgmﬁmklmﬁmﬁﬁ%ﬁmyar&%
2ol
AT 78 © EAU ST - 720

[CEOMAGRETIC_LOCATION]

01> ‘@2 (x)
&R e
wE, R85 BE
o BV (B
ok,
2R A2
| =R,
B35 e
S VinZit
m l MUg MEMAMBETSU KAX  KANIONA >
™ it =R (R
CBI/MMB 1976=-77winter KNY/MMB 19768-77winter
T 'l T E T —?—f
E L == x ¢
E / 8 ;
o i = :
o i - f—
10} 2 —f= 10 @ ," -
a R ° H e
9 J'l i
sk J:" — &} 3
e S —
| B T
0 0.5 1.0 1.5 0 0.5 1.0 1.5
L1l



WE IS5
(II—1~11—75)



I-1

»

BAEE . TREE - w2 R
+ ®ARK

B 1983 g 12tTh R
BIC-LAREEBRY
S ZEBHHOSHB BRI b=, 702 F
BESARMTAH»ME, BIHFT -9 2R
TIMMAONBRELH>LIE NI,
FT-9RABR

(L) RIC-4ABRRIERBRITFYMEILN
EEB. PIC-4 2R¥WH D12 VLFEH
HERITHNE, 20 BB O VIF B 0sE®m
13,

(W VLEHFHhBEE G, = » LILO HERE
FRAUBECARICE 3. (@1

(b) VLUFSBEh Z A7 kL. B x6571213 1
fH -7 BLS . A8 HMEC TSI
%y CHREEI®PRALR/RYFI 7D F - 1V
SFHEEL D (TypeA), EEL. DR
ErmEREIMEAE T THRIOBRLTOIH
Z13, 1.3 KHR R3EUC -2 FBHTEY (
TpeB), 1kHz O BWBEANT O - F - 17>
Fizn>=Z2N7 kIL CType ) PRREI ¥ A
U3 . (B2

(C) VLEBFhNFEIE I, I T - 4B Z v
A30IBERICTI,

YLF Intensity - Floting Probe Yoltoge

SEPACEER T 13,
2EREHWEIIH

nr e -
¥
8
8

)
(R

@1 D2
(2)BIC-4LLBRAT7ITINRBSR
Blzr9MEI MREEH. @3 0 - 4RNE
bR 72 AT ENE LEMIT, VLF R
FhELHF BB ERBT WE . VLFIZELSE
BlA, RIC-4REL PO VLFEE LIS

SEPAC RENBIT - AL L3 RDMR

FadaEmee . sraxt kuma g

¥ FREPTR A

Afelm, BIEBRA7 S I I FRILEBTFTOV
LF :8Th3EE 233, I=. VLFEDHN R
MEI M IRiIOmsec £k B 0. HFEIETHO TR
3.

(@) HF WaHBIRIT, R 7 2 T L En
Bk, 3faiy omsec o 2 RERT AL
3. 20 1T RBL 2R omMmENEFRMEMK
ITHRIA IO msec TH 3.

G 1R800 HE BTHIANT L L. O
ARHBBR IR, 22— — - N>
FHBEEL> 2U3. 280 RHF #EH 2

N kIR, 700~ Q0O kHz iz - 7 B E
2 (@3

(COHF BHER I, B3I~ 4F:RIR
ZHiRERITCRBS

o (L]

mj e oo ° pp7-2-17

BE _:_..__:I-:-{%ig_:_'__._‘___E:a 5KV, 20004

] 3 l MPD-Flre Ec

B RBIC-ARNBTEHRMNT UE VLF =R
B, BESROUEBRETIZLE, 71T
3, BERHABABTHLLIRRBTISIE,
RITHAE 2?7 FILG. 2~3kh3 T 13 K%
THUNETRI®STHI Y, SRBDBOTFHE
t2ZAIT, BREBDSBE AN L
tL-2UELERLZL 3. VLFED
R EBRBLOKTZTIEI, =+ FILEER
BE™YO0- 7ERTEI3 2 LTRBVTE
3. REDHoTTHIHTERT 0 THIIR
HI3b. THERBRAOETHRE. B
PEFXrEIuBLRTCRIIEFABR?
D=2+ FTFILF YRS HIZT, 7= VLF
TLFIHL-209%, &3013%BITE
FEkiE, LI TWIR-Fa >0
G-kl 1HELELERAZIS NI D .
T, LILOBBRILO EFHo"F 0 F 3 VLF
EI L L7lMIMI, LEOFSIT. F
Y I00 VWUFE OBe VIFEHIE. BE®R
FNHLOBE I3, RERARN XL
LTEMTFI 2L thy, B



=2

SEPAC 2B T Tl 71 A M3 1=

L i vk SO R
ZRRA, makE TEAET AL WRERS AMEE" Tx 8%

SaK,* FaEm
AN-27TLRHESEPACLE
TRONEPEATHHZE (L LT
L foomsee ) TERB XN E AR 1= ¢
TH)TIARERAHHRE(Z18)
FonwTBMLE, —nREE. B
NRSLEAPE®: X 34248 A,
ﬁtﬁ%t%ﬁﬁ.ﬁ;tﬁﬁiﬁw
T ERRNEX A = TLEEH L
L CVIASnThK
TROBBEEFQEANAT. 6
MENTY. NAZNTL T AV EER
: fi(N-r: l4>t'm/$ J N:'. %m[sj SYVAHE
) <7 3 "7°37:7~§ BB E
21“39%77_CVI¢%§LE
Lz%fsfqﬁmmtﬁﬁﬂﬁﬁ
L EY-“@?(;' SN AN,
2 #Kﬁ%p$3f5fﬂﬁﬁﬁ&
%@%ﬁ TOXR LM LRI 0.5
e TUERE£L . T 2L@NET
a3 kLT
D/ﬁﬁﬂﬁf‘c“%’rg EE; T 2558
(Uﬁﬁﬁ.f3f1mlﬁ%
) Yﬁ&‘%ﬁﬁi\%ﬁqs"
\2) DRA RS g 1 3
B LESAME v AME st LE
YoEF Ry, pEgay x
ETRESROXETAE RS A £ %
3. SENRE: - b or=v 048
@%&<ihtnnsu
{tﬁixf3f7¥§"mm_f
TXCROVES -y Siﬁaé(é‘tﬂ"iﬁ’g
HRANERE (T WERZE U 4\ 3,

=8

Pressure 1078
107°
=7
Probe L 01 5r
Current
(uA) 10
5 -
o . . ! 3
Probe 10
Bias (V) r
—10

L L - AW
Time(50ms/div)

F1H

Gas Injection
Status

MAGNETIC FIELD LINE
GAS PLUMEZ

PLASMA STREAM

SCATTERING REGION

P

WAKE
PLASMA /

PLASMA PROBE GAS INJECTOR

g3
FO-9A-1
L ]
— 10f
<
2
€
[+}]
E
=)
(&) 5f
[«4]
a
<]
o FO-6-1 FO-4
FO-9A-2 e °
FO-6-2 @
-L I L
0 5 10

Calculated Current (uA)

38



o SEPACK% B S M E - ATFs XK

AR 7 BLATIER
R AR ﬂ@ﬂam. B AR -, ARz, BEga’ KRR
Fom G@ERT
V23 SFARACTINISEPACE
g Spaﬁ& EA'Dt:r‘iJT.‘t‘_nta with Particds 5______&7
A cce—fvz,a:tm YTEES T8 P D(e—n Gas Plume |\ 1
3 ATFRE ) 8 &
xﬁf 3. f{szﬁg‘zm. SEPA
1 M"fﬁ,,,\.‘;gk &
v AR Fe L7 :,
£ =n ( %RV (e,
TVoxX=

SEPAC o

Gas Seivd
W

Injector AR

\
A\
PICPAB \\\::\
Electron Beam \\“‘
*a

>

)
R VMR A 5; Q-mn <.
] AT - & ,'\"I;i,-f = —'L\/;(_\ Accelerator 5
PRI e
727 L - ‘ﬁg_;b——-./\
' i.’éﬁ_c wf: e 2R FA 311.,&
l—/ar,l(,p A o\‘vf:/\fil.‘ AN T 07
TR Y haAaELEBZ N D
%%:g:u'ﬂb’\\zv}«#ﬁ-a%’-}(_??
Foien St « caM, w

=N
?\‘-s«
A

%*
%

=3
-\ Z
X~
dr ﬁm\
;s

- . o
s

»

bl

3

{

D

%

n

o~

7\

b

A\

~ ay

-

w Tlyaf
a

=)

~

e

(7
=
e

e

7%1
o
7
P

T
3

=
7
Y
<
.
Y
3 e v P
S0
U
9+
[
-5
A
=
=2y
=

"
,ﬂ. r’]?rf-;k-")?-o) ‘7373\7’:%
. lf/tv/f*i_fd A het eleet ren 95431 ( 2
VoA LT DG 2R B P
10°
pﬂ‘/ﬁ?‘]’ﬁ'}'l'&f r._zfi},z\, 52 ko7 ol
e BP0 AELN AE S R 3 4 a8
ﬁ%"'? ] fﬂ L If;rjf‘\i'?\ﬂ;\\ kS JT = il ok ) o VLFAGC ]
Lo - non $07 8 9TAE ©RIZLGy - Wy L
AEE A3 wive s 1 2 FA ] Mer 4
3k wf? 05k D A5G A FHE B AA -y i

L (O [ xe /cc 27T B DA REY B o e
# FTE‘EJEU h 2 f’\ 2 "2& :rj p‘]#iﬁ”,,_ 1) 4’ vl ;fl::e "g]
J'_ft/\ - \,pu'l y A /% 13 3 x /f"?/-.aw\, 3 X gf;ilm;:‘a e

/cwx(, Z"Tnf} BP D.ﬁ%i"z ‘5%?;?‘_0\”; Status 3 e A
AL T AT Do AIELAR0R erfuT Tinetse
HaT S 7"’ "")ti oM '}'{"En-‘” a2 @
HAFL B gk k0 k-




et SEPACER AT R a5
n ’
n BEFT LR
x NE . FAEER, 2 A miiR B 7, ~RNARAL
¥ gH
7\/\‘— s 7 F [LK e A "';' 7‘.;“5;%\2: -z, AXIS

\a. = té ?_ mfﬁ[a%%ﬁ‘é 'H?IT, é\h veloclity

vector

CIHHING, Fo- §¢eoFifn 3 &
FEL-TL R 2R F 1 Bk F kS0
T €713  xBREBHY L ¢ . FabRy2S
7 ARA CEO% Lo 20 BHAERE N7 F
:Lmtmﬁ%f{vkwaﬁfmaﬁﬁ% LT
S A2 KR. 5APAMEP O F —' g — 0"
82 8% Ty AR, 27 -5 24
IvT’b"?'aﬁﬁ\{a{‘axi}ﬁt%A%fﬂa
BB 9 R T’ £5 4% 7a -
TR T2BA. v CpREEE T
RE S horlR | 20 302050
1 Z\Aﬁﬂimﬁﬂm\ AT AT T e R
O THREE A g 2y R0 7 5 -
1‘\7;%&“757\[4'./\\‘/77"3‘/ s 7 MR =
AABRRY 0 gra0, P )= 7 4 80K wEmz T

-

ROLLING

el

Z-‘ 7 :f{'éﬂ . LA %’]ﬂ}? F W = i
> g ; gleMNT 7 -
A ‘?7!_- . :&I‘ VLFBES :“% [ rr—r"]' [ I\j‘\f|

AL B2 %2 EA 70 R M A

A‘I-T Tt Eﬁ%@@%‘{@jﬁ_%\ﬁ;m ,?:iz‘r-o"‘ 0-78 == A

i‘“}i:’,‘.””ﬁl“frxix%lzar»b*?f 5 e el e

@iiéﬁ?‘;ﬁ]a%% (1A "‘féf%;ﬁ-%’g — " Time Umin/diy)
= *"igﬁﬁf’aﬂqz 558 ¢ F2 3R

7 l:z;ﬁngEL 2L iTE bk R ¢ | 1;#77:7 L

T L EEEERe S sl 5 1 <

e - &R EF o KA1 5

Bﬂj‘- IJ,\ Flf <, L f’.g-%u:/éﬁt%’f @.“ﬁfﬂ N 7+50_ Gas VELOCITY PERPENDICULAR TO B(km/sec) 7

2R CEEBALNL R e oS x & es®®®

o P igf: f-ﬂ.&ﬁt’&'ii 17" 7\&/‘? i+ 7 I T . *E

N> 2l REA (NS < 9.3 kenfee) & 1] A 730 N b

%k‘ﬁ("%ﬁmﬁrﬁliilﬂ@\‘1’w7"\‘/7ao "

BRREA pdae g, AR Y g ’

z%‘i L 3 -:_'r:, n:‘f-\iﬂzt\ S Kﬁiﬁv,mi‘!

2L KBy s oy | ‘ﬂf!ﬁ‘ T

2k yees

7.00

i i Ffre € 2imE 1 1 7 W [re 06T TReEme6 T e aige T 5.0
b ?-ﬁdﬁf?ﬁﬁﬁf}u(f%/ﬁ FCH R;/-E'@n{- 2 TIME tmin)

= 7 =7 & FOAHE 2 3 13 wod C o Bl & >3 RE

TR S TUHe) TRIB T 7 0 b s



|

-5 SEPAC REIARA T » AN-2 Ve bl o R
ABAILE ¢ /Ly b EEEE » AR
A LA, SEPACHTAIE

’\"-X:/T’l‘/l/ﬁ:ﬁ?-n}\ub -v"‘-‘l“-ﬁ?c/lzﬁﬁi'n’i:‘cnll f/'(’ILl'l/Eﬁ-'lJ:ﬁL
TIAZBIHBIT I LTEE USRI,

v, SEPACH 5t B n— =t L IERTh RTHAEH > T -9, KB ET
rhA R AELEEARRAToRBI AT ML, BANT b oS MoK EHA
ARy PEAREEAARRFEL LI N RCnsRIRET T, FTET, SEPAC

| |
\ : 1\_
e - . . l\_'__../ ‘[ A

b= ]
N

. e ]
|
-2, 3000+
= == == s =S =
16335 oizs oiEr 1853 R 16:70
2.0 3.0 [x) D] 3.0 2.3

T

FT-In-2oB/MEARAL LT XA L RREHaTF-Fo—B1THY, 55Mm
Srb om0 I PN LEK L, RAM ¢t WAKE w4 9E L A E R n 1w 3. ¥
23UI3 R AAANT YV Y LM LR EEIPRIFS AL NI, Z R, 15
ke ) 7 b =Y3 2>ahonfEg o > TLuns,

Brranr 3., o &3ABA, ek =m Tl wdur, s~x383MULE-bE
AF -0 4R LT, 5 A, o T -9« oMHREA~IHANEIF LT

(B

) w



=6 S~$20-T2F 47~ 2 ¥ (8 1557 8) oz s

Ba -, 20 E, PAT EA
(% & F 5 87T %77 )

W2 TR S AR R 0 IS AT RS 2 & w13 FRTE T ira
TIRS A GBE I - o i ﬁ?&a&r}:hfai AR L, 2L ~aE T T
THIR DR s4T 7 327wd, £ 3, §-$R0-7 2 K EIZX>T
'T@%Eﬁ%&ﬁt-m’éf\;%‘iufm ceovrirc, BMABEHRzIrL-T-4b 3
T VI {A-eiBAT3 . 23 Ad NEEE i2RM L EE2RBLFE R 102
T3 1B Mk s Q&u N youiAr E-nndRB A 7 0T FIRIED = Mo
TEETI,

‘}

B L

'i]|1

”\O'm‘?if%mirgem.a»mM,,a 35T hH k. BTS

') U b BB L A Fre-a t @O HIRTI S EWTIINE AL FL
T3 b \Q‘;'—,‘_Am}’f_\. 9 ,%‘-E 3‘]‘,53_' 3% ‘

) t'-’—\liiﬂ'ﬁ.—’y.’f‘,fgi}?&qk~ ,ji,\ﬁ% e e o = MEAE 2T T v d v ﬁ”)

PR e R G5t ey T 13 NE M,

32 R e f—r_ﬁj}.E1i¢’]13,t,\gq(%1ﬁﬁq|’| $'fiﬂ‘5'ﬂ\al::¥.5ﬂ\f;-‘n\.j
R NEF 5@ 0y @Th ac B o3 \,, 2 v A aisiz 3 .

) —ﬁm‘:mw- S e G 0 7T fy-.Lr, @z Lagrngzz--aay;f?s,rsrr
NTFTCW Lz 25 spiargam, :aFfyRLA@ 0 @Pp 3 37 (Lo %>77) W

5 13<1EF0g 3 01 5 o

Veon 47 o pn L AL R 15y e q;}a‘?\)m»,;‘ai,afﬁy yh 1 TiPpn o R A ,_"3_1 .
u\ﬂ_)’y'&‘s—z,rdmn\gm

ﬂgmq,%,q BN L E @Y, D AE L) 129w 7 @ B2 < BEZE. v e N T
¥ ok ”I-Fi\uzua?arimqqﬁq: b) @ b2 %7 R0 T A, ATe o AN
fﬁ’ﬁ'h‘}%?m‘mu‘c*“ﬁLr—r— EFH b3 AE AT
(NI r_:,)q,rﬂg,;i\mxh_“l.(lg‘ W v aT 1 T M AR N/A v 2 AV Mo T=

BEOSSMRALk £ n

%’&_%%B’\@ A3, (el L | oo L AX ¥R
My N Mo mek 26 0 A
= D AR :

2) -4 30
TR T Big TERB T
3 I RE
&) I\KE\#GTT
GLES 7 S P G X oV S
T ‘| g30te FEPIT T
S ? | o
'Pﬁl!!.ET | —t— T L=
2tc, i A



=
X
%)
i
vy
: ¢ i x
. .
|
=3
J\0
B
Fr
9
R}
o
Sm
oW
B

S E-Be%-F-YREA
« F8%& )

$-62c-1%3Br )i {roc-betBor@8BHNE(EHD) cHBF L
BRCAB2r v 2 sERTCRE TS .

Be»RBrnhHae-9- shBH e A>T -Fct Ly, E-LeBBHvRERD
feflazP i, B)Ze- L, 68 l%}ﬁ‘l&,a#’)a«?:. 3tk BRERN A € -
Lvws-34 29 effAnweE-LaABBERBRiBE0cc (58, R a-34 279
£F2vilzn. Z’Qﬁiﬁla?&ﬁi\%;?&\(Pd)-ﬁ%{f§:~,}~f"j,’iﬂh‘|’ar}3it:"'a¥~
A 2) e7a., 782 (cL ) vhiw=C(Y-2)®cleus 930, B

| ﬁ tEA L o e, ol w 7S A F )9y IRGET RS A N ua -,-'Jtn,fﬂﬁ]
v53ded). PRS2 2A0 2B E<ED NN a0 5 E 5 RS,
‘ 31—.?&%)3—9 »5J0w TKh cBYE G (Y- Z)tf)f)falsﬂ“?_fﬁ'ﬁé;r_ .QC\)E]‘}%‘-
‘ C-LhaBBRRrs24. YR£Laise-b, 28203/ €5 F o 8=
| 4‘?\%\ h‘"~ Y- QJf%%él*—ﬂﬂﬂFi)f_?a%t Y, 220@ARoEr-FHFI B L4 >
1 afaYiz% E’l?‘,%nQ‘S51)‘»’5n3+é"f%l:*af}j‘d'-f)j‘"z"ﬁ(@"u); 72

# 2 BR T - Qitﬂnz (‘T"g)Zh?}-ﬂ@tﬁiqj“ﬁf_ﬁlllzj\’iv Ha2<n., g9 ¢
LEZR N3 3= 53 )4 27A08»rH B8 212380. 91 wwdisdzed
TE-1a BT R = vE FF np D, a3 zy EBARAF -3 a"‘.@‘%%i%é‘-—
L<%3%29BA2H->935n3. Bhrskz2FoFH widdn BEEBq L3 5.

HAX= 74|40 ATI1385 - M_IN= 1?95 AT 17 TOTAL= 5392.

33: 6. 168 DET1-B 4113 pl1li1o00110110 CLK= 3

MAX= 82 AT 1386 MIN= -38 AT 490 TOTAL= 111 MAX= 18]

Blw B2 vn J42c-72381 ~Blxexb3.



= S- &0 - JERABNA A AMAFFK 2 e - LT

S -820-75K - 7 3EHBE(EMD)
T 2% a2 50 40 AN1RMATL
Koo 2% a4 A 24173 ) RFATT
RN R 3 S [N SN 14 1
It - bgFgal gy-BinsL
TAEWY TobleR3, —aa4 75 4L
LTI T Deleclor (F4 4 - o AT AL
NIRRT o i v by
A A= Do rsiier 71 1 A T A%
[, Deeclor /|, 4ot 1= 44 ¥4 2,
Deteclor 2 43 PEEE R & 2 3 L . D
(RREE e N Tt 2w Ll
Ty ke 1 owdk ,q SR Y 1)

T2 hmdpamios @e - 77.
glf\iaﬁ"’i (i § TR Lty (4T
(R S REY & A \F 5310
’”%ﬁ?ﬁﬂibhtﬂgﬂ'?h
5. O NET ST W17
IHLG B Defleclrm B o € - 3 - BIH]
W e - Cotliie afon o b = 20
hopprg OVt 7 3, g e s
o SN 5 v
VBRI 1R S w s

?f\,jﬁ_ﬁ\%ﬁg DeflecTor )= § 3 Beany /&ﬂcf:
cor Tife TRB T A2 L 8 TR > <s
b - o7 al BRI ) U ol
BB 13 A8 AR

L

39

]

e ik ; % g LY
AwTiIRG 2 2 R 00 BIR (Fak %0

B Dp-1¢00) & Ty YoTot 72 723
EEriR ote. zpg AR
e B AR RO e

e-7-BAVT. -7 -ahAsT L.
S Eh, AAY B FE L B 23 0e
AlF~ 100 E- y— B 447
Zoo AT RSB 2 AR B uw s
BRInTuda AL IR, B
AFIRELwF, 44 v aBFFS
B~3trnl ATy Bas % Lag3il
BE- L EV, 2E 0,000, /o nAd
Fye-h 2 AL LT, PR BT a R
b 717 (00nh 2 AA VY E-LEF[H L LE,
Lot chopprAg |2 N T L T Ealm Y3 Y
o SRR BN EATERT IR T 3,
KT 17 447 b= chappivs 2 =30 [ %% 2 fph
VB IntsE-ak dva [ afaff] 53
ZHow vt FTE TR RERZ M7 o
T R T IEN T BAGT T 7 321- 7o V2
Bk o choppis o 4T T w3 P I1S
£ T 5 obs & v R T INT= 447 ALT
Tt < ATH D,
b BN (12 7), 2= (oo yolf),
fnrt (1), FEK Paplsliom (e 527
'%."‘E" L pe WA T ( I/,Lse c_),
44V TEE vt R fo w5 AR AT e
Hgea 3o

<4 a2
i inl

Ez- D

reflector  elecirlc lena deflecter

as




n-9 5-520-75K (v - Trarafudnffe] (EFRD

w74 TRAKEL - A EA
(58 FFE2AAA

-~ kA 2 ,'Jo.._',:- = y Ao P = o s TEAEE
EXos-p 1745 < 112 741 N 7 zL_n_4a S 1) FAS o= TL 08
LG AN T 7 #rd] Prr’%rr A=l A ) ;iﬁ- 5% A7 % )3T B
A

q 7 : 2
HEI7RT 6 54750 | % .‘.MJ,J oz -H— T b }riu:rébﬂ 4131! ) G122
monfoce B2 G f" 100z 10 e BTE 22z TRt RRE LA

—sdo 31,45 K T B e FELEen E 0F i e
AR P Y}f—- 7T 03 F bk M ok Pe7f NS =Fod A
g A e s}

o

"”L"'f':"f AT ﬁ’f& E‘%Pd)'ﬁé—“f’}b‘j"':‘ = AL .'."’.:-."."'\-( Greerg 7' &;—9-— 20"
T . "d—!’i&?\‘l‘“ DAL RIBHL 9 FADE AN ?, -r'f'f}{‘f’ T AAE AL Ha
TP AR Bl =S AR S oS R A L A0 ﬁ_a?_:b e :% Gl g =

LA AN AN LA N R e AT ee = £ AL WA ]
W EENEA B et N &t he =T 3,

319 ?7",? f’};‘,’{’gﬁ: X'i?glt Feta iy ";ﬁ' i’,,p-'ﬂ'ﬂ({f‘[#y_z"l '—.i’,"} .:."‘JA;):E'. Y392
srilgp R T AR A YR e e T e e 3 QU SNT T RE L2 2 e 2 ad AR
870 N2l T TR T S AV AN T st ration | LS 420" 1B . S IR
T FT LA TR Rt g A LRl VR T 72 TN T 2 P FT AFL g
PANFD R AT DRSS BT ¢z —BE 9T = X Fim o i svi o)
i? 40, . L £ A N3 -=;
iz - .- . 4.4 -
rik ; 7 TE R T XY




il =40
WIS — 5 B3 =T 2 L —2r=m > - 7 — F OO
J7 T —HEMSALIE - X 5 2. D BAFE
WA 3% Kig &0 ug 18F
(ER-EmE) Gk - #dE) (AR - 1)

MAPOBEF -5, AT#Z. 0¥ v } OEMT -5 RU. HEMY 2L —v 3V SEREYAE. MMRT — 5 QMR
W FHBNA=FIT7 « YZAFLEHZORVY T b Iz 7OBIENEETS 5.

FRETE. RBALEEBRATR LY 7 — CHRETEC R, 420 222 -y —2EALE. F7 o=y 2R3
INTOAT—HRYAFLE . BEABY 27 LOMBERLHET 5. WHHRCU TS, Y32l -2 aVHERCLTH ©

PEHBRERIECS 3 pHEETS Y. COARDWTOBMEBEYT bz 7 « b-F YOMFENF —H 1Y b RS I8
K2O0TH RADYT b x 7 ORI HET 3.

M-382
RS-232C(REmLS)
{H0-
N-FE-&S I7¥2-5-
g Merde7097 P (FH-T) SmmhA7
(72+02924027)
CREEiN: AU TS TR O T Ry 7 3]
H-382
RS-2220(REE )
CRT
(PC-9801) INTERFACE |
i3
A s e L[ e R R e



I—11

ANEIE T F A
" RRIBEIL I I TR

BEORGHIN . B2R ) K
SHCIIRANE KA PN A . Hon
FARECHKRE NI paa-»nTas ).
K0 9 REEr B o kHA s K3 d
PRI EAS. HORET: 2o w
BHOR: 4. - o RV T - fhA
v T RkFor THTAES . Hnle
RRE LR L3RR FrTIF
SNTES.

FLANET— A 3835 0 32 W7l iAh %8
(VI a. nv-E2XFR o8R0t
M T B L ES AT A R IR
AT . H0TREFLACOFKY & 8] 5 2
FTIFL. LRWMAN O~ 5 = | TAS.
Ry REALT Ao FHEE 5T 3
PUNET= AR £ T o FBEI % .
WIRRE 12 X 3R 7 VI oxr¥
| TRARABRERE L. Lo N
F,1k3. 2ok, UVIOK ki~
o T R A L B\ WA
IANIRRPIHI. cofke . yyIo
BET o TR R d R 0§
FIINGE. BRa 1 AT L oRETY
ARPATR 1) - 22 . 37 K B %RE
")lﬂﬁ&iﬁ'v 72 .

MBF IRE ¥ )

N —E 2R B2 ARRE R o

TR AT
e PR e rEED . TH
NDERR o EHER: R TES .
KEER 3. W X, =y ax
BELEE | 2825 R E/ 7w
Ay =7 e RRTIFrn R .
E/)933 Y f =7 =, soommP o ¥ Kk
/0 o F WA TSNS Fos Rt
TNTES ., iﬁf?(/ddﬂmmxlzoomrf‘#)
x. 7 - EANFE 7 (TMP, F A RA
MNosL/see) ¢ 7T il T/AES
=77 — R T (RP, boo02/min) 12K).
R=%v Ve REC. ~/7x707¢
Zorr o ZRAREETIFroIRTHS.
WIDKEWNe., LATAhAr T

PE2 NI . RO Ga . BE 2 RAA
o WAL ER T3 Mk v anN v
rrEH s AT REER L. YA T A
| T RRME e QAT LA T X e &M
[ 2o ARERE: X TH, 2.
UV Mif o REW .

I ZENRE LR o MBFE (L -%E).

I AA=V 077770 BERAVE ¢ -

L9 IRRKNE -

ji. 4f={-€'727 777 2 F|RPRIE.

v PLANET=A e T o FREIIT.
F A

Chamber

3ok %R ARSI



M= R el (G ot R

F
CFy

~

Xm2b0oF/Ag8wvouew3o4" MS-TF5

"

FziTeTrewy ok g™

%—Vj’;g"‘ﬁ‘t'f;" Y orraort e hh h T

ETLHIRArRCH S Levrw)trioaadivw. K7 vx-9-, 2%

Fouhzow e 3% 2 mE )R

EH A

3L

PR RIS Ay R RaF B T tedk SRTBRERA 0

|)p
5'L‘En :&ﬁgm-?;L“Iii_{j*ii{%qé_f_y?-z‘j’—-m\:)f@‘LLr; 29 T A
"Tes ., miEpR Tz o anmEEL AR Ty, b2

”EW’Yisxw.;-giLJ e Nl AU IR i

T AE Ve (1B e w oo xR PRE R 0 v T

S .

S 1

13

z e

H 2001

d’)"‘\“ga



m-13 M S MM T 5w i & e sl
e —EgmER T2 It L5 T T XA
AE H. FM BB, =€ E (HiLAHE)

N -BEEER T2 2209, 2198551 AR MRMBIERM SN, METHE 2B S
L. BEMZEMEZ2MITLTWT., 2A1 98 c@#IxMsesns. coiFEFEHICE. KBEA+
oEFEEAFEOHME . BAMMBBHITE L Lo, BEM 7 I xcEBMUFE»ERIOA TS,

TR, TOBRRBRICEASA o THAANELIBREHRERST 5.

HE
TIAvEHIE4kHz -200kH2 oS5 LF#HELET0Hz-3kHzichbeadELF®E
ARTHMT Y. LEFHCEREMESc Ly {F3v 727 PL0il@. ELFHFTIZ1E6

+?V$»®7W+?%V$WT+%{ﬁ—ﬁﬂ%&a,

B AvwLA LYY —ikTip to Tip 10 B DF{ A -NTrTH+—rs. —HF@ar-Fa4
WTHEFE-FTR. A R-NLToFF2. LFHZEBEY-FI{VEZELFHEZERCER
&ns, LALawryFIci) cnflagbe AR ERMiETHS. BRI ATLOWME
Y. BAE&EWBSIGHEOHE. PLLL 2 H A F- 2R RBEESRESCLN. 4kHz
-200kHzOEFEHMELI282F vy 72HL. 4BHTIRETE., ZEROFKRME2
kHZT. 4 F3v v siiavsr P lamMadadssdTt80dBERS,

vw+%#V$W%mﬁm%mrm.#wmﬁwumﬁami iz oTWwT. ¥4FT32»7
Ly2i280dB&E%R S,

4 2 7 Ak

Fex2i ) RIREA TV A7 7 X WIS MBI R L xr, SEMEMIEZSY
SXeEMOM. # 4TI MyEsy . k> 60 AKROHMOMELATHE. 372, nL —HE
RREIEL 2. TREE> o BRI FRINFLFEERUTIBHMBINLTY S,

FREQUENCY
YHTHESIZER <: SUPPLY p——s DPU.PS

CONTROL

pr——
TRiWQ & CM
CONTROL

INTERFACE

jp——a DPU

T XTHMEAERE L ATF L Tey 7



— A ELe ol = RS M n e 33N o = Y T S o) e
]I 14 :\r“'ﬂ TR l\q;‘sﬂ;;i\j u_”“lt /\\‘{ 7 ’\-7_”-\< ZEJJ/"I

M*VTAI REE A, RNt (033> OHEEBRIBS . wS 77 X7 B,
e REWFRUSIES vd 0BT XI5 -'%49“ BYFITV D,
555375 Ty TRORDE 77 XTI MEE S| e 3T 2R
VA BN ZZIBE 54 (AEEIENT T T 5407 Azrfﬁ'ﬁ[ rus
LB 20 BR(I>7 3 7 7 NE= 7w 1T 200V, 400 Geol/, ss0/
CRREEFES v 29 9) B3 7y PEEE 10col kK T -RpEE
BRI U-F, 25 5759 513 BA High bit wle T -z TH.
*Fﬁﬁ’é SRz EE AT HE ¥ J{, ,a);» &fﬁzh? 2 3.

TTRRERE Fue wE A5 kETE YHK 91T IRETD,

SR DY) ME SH FENHE BAE cETI -
<{>a\7.&3_’;3{§70\$_12 :h-s t~{”fﬁlﬁu?_lz ﬂ{)@}?@@H&F;za
ToTES



& 5 K ESIRUESED

j
44
U
-
<+
-

I-15 N -EERER

AP EZL - hHES - EATE - I HE

r;era-f) (LT R) (FHEF) (BA ZB) (FLWELD)

‘E}’Fr'i‘lﬁﬁt_ o

TEL - 7 A&
(Zib R - IF ) A

(#F:54-1)

f‘“\—k!

NL-HEEER I ENG 00F. AT /N8 B WL 4T 0 LA &
ARMOATERIG « T~ 1. WEABIAEL BHAL->> ). BAWKIEE
Be¥hz, 2H /9 90 iAo 7 - aWRBNFabde N7 5 7 Ko R
-uF /o BT EFSRBELET (FIE ). Ay emlBE- P X,
Y, 2, F B %o KBTS 030 L MRS L 1=,

S¥E Fooor 0w, 3 A APBEERE R EXCURSION PHASE 133 y . wHEda
EPOCH % 4 BH o5 fochgvrds Hfa L v 5% vs 2 (F2B). tox5 L
e RP BB E . T F 470 TOWARD 23523y . S5 B o & otk 3%

-~

£

GRBUABEREIT oL va s, T T )L b L AT IRAB T - 9,
Fusr v Tl ) o ERE T UK,




I— 16 KB LB MAEARIN I & 17T 2 KRBEA O R

B EE” W.AGls) BT Rickett » TW. Armstrong
() BRFESHT @ UCSD G T.PL.)

HEAE®Y v FL-vy v (IPS) REREFTPRABBRLEFSR AT R4 T RBE
ERHEMNT ITRGEB &) TABABRN BN EEF/RUL ISR, £ ) MW IT I0Re BKMT
SABRONETRAAI ) 252 vEHBLOMMTHRBITAD, LI LAZITRTBT HS
ROARES(OFABER &. TN eEE-ARD, 8- 7y 5 7 =5 3 HBEEAR
TOREG:OPRBA, £, 4 713 (9833 0813 % & NewMexco W I= 35 3 VLA (Very Large
Aroy) B2 Z AWM A, 10,5, 5k O3BART IPSARBMETITRE N 3 ~12R =&
%Kmamﬁfa‘lltﬁmLmeﬁﬁﬁ%E7;1:-_;'

o e

1) Plasma Irequralities (29—l B0 kn 020) R ABGS S radial 7 @IS 23 X v b KR
4$1.\‘E'§mﬁﬁ§b?n§.

mﬁmmzm%mmﬁxm-@aﬁ‘ SoEEBREN TRBMBEARBEXREBSFE L T T
ﬁ*&I#nL%-n-;ﬁmmI;ﬁjL#_; PEMAL TNDIT CEM,DHDOBR BR L T
SE

® 4Ro 5 2R NEET 2~300 ks T - R ARBRE 4R 25 KB E <
RREEZT E U asge 2 BB Ok h-T, O BERIABO R r wd@a AW
RF0 TR = i,

W ¢ 0B L B 5y 7 Mfven BE O RBESTRBRMEL R O RF/ISK S
SRDINSIE TR BRBWMBE s B cEN RS KARO dlFM A — FRBRM

= = H

l-‘-iik'r‘th%ﬂmmndomﬁ@ﬁgﬁ“@i;ﬂ\\emf&. 0 rondem BT @M kg~ TA
IE‘H’:?:_tLT‘ﬁ’iﬁb. R&siT ook T -MARNO ST RBRETSE - =,
BT -7 oBH . mapums s Am. TVI3MARBTMNETRT R 3. looh)

&aai-?WR.mmmﬁr:an -7 x>0 FOPIRF - T=. - =40
BRMADE. Bhsgrormmasen. T 2o MBEEBIAE LT3 2 T0
TMRTEB 0. @S RS~ posma ireguralidies 7 B W L £ & Is X0
R rrkz¥tsttuavgsce s MRTES. AtE> A0 RNARE c W
'%'“T'-\atﬁej_é‘



= 17

[ 0¢ 5 A =2

EgR A - O

¥

Ry

—-—

15} 43 A7

WA FH

(HR#)

AU T2 2 n s ABE-»RE. B Number (33— 1930 ) 1272 w222 » X%
B mashtcr WARBINAF v o & 5 B B3 P,.mc;i_;_ & v < 7 & » raaial distance 27 @
phE#H, Tk E . FHHEBLY = L - RENIMEEEYRE ons. 1A EL
vavir §y RFETAN-FEE 2 Sv aizh wwcity stream o 1Ay (& &R
cE LT 2. ARG Eiuig —Abe )Pﬁa#wﬁyﬂ.&iﬂJ(%Tﬁ)
AELE 5 oronal hole 12 T IR A AH 3 T T3 13 A X Cine wave 1IIL < T 5 T v B,
ZLoATw 508 9k 3% picture &, B4 3 profile & 40 KRB 20 54 - 5 =
ABRH3 53 oW MHD T35 2483 cwztEmrRdhe c ERIEFTRUY

WiaEa F . | AU o B EEES -
gl w3 S AR 2 2o FEE consistent
cgybd, ReBHIEH MERAET E Lo &
r3IETH B. Tl 3t RasE o — ¥ &

ol

9. M EE L RO sects structare
ERLR9T4E L. SR T34 5 AR
100 ¥ colar rotatisns « Bartels Ketation

2.

BARTELS ROTATION 1923-19230

700
600
500
400
300 \
200

700
600
500 |
400
300
200 Lt




&

I-18 % 8 0% ¥ o 2 RAMH DAAT

= —

P

>l
[ing 3}
=3

i

WA R KA MRS b h T, KBALRREAAB Y L7 =4 L GH
2T EAMe53 WAL T LR L {0 MBRARIE 3 —FEe SFRF T 25 A5
BoaBRE T kv & EM (Tramsone Solation) n e HmooF =k v edr o &FE
ﬁ?l:%"’f_?'\"<r’ﬂ’f§}:3&ﬁ"iﬂ‘i TS R S R N

ABE 2%% (HAF) MHDEFEH 0T, 338 A = b 1 AR B8 ARG
MRGEER e, fafo 8 RE >0 THET 5. < aAfEsh» ke L T, JHAIe
RAT Mo RRELRES Thu 4 14, 147< =, RFAOF M, 4 EE
BERNCHTI3 2 v, =, ABSHeh 1 a BB« K tafhAn = dys K
SERRELI A, 2, i omBRE, R AR mE L 3R e ERT 3R D,
7r¥radag et oo Maba vh B,

1 FANEY VA S S B B N
20 |-+ rSr s oA s oA s

' r s s o -

t r 7 A A »

t /, /

t 4

t ]

1

t

t

LR T T W T

I
7 \ |
/’\
VAT
N
LY
kY
L Y, W "N N N
1Y

B o) o | wmiaRkTm, FMuAB FE
Rep iz B0 b, Afkae =1 0,
fOt G AR o4 B aEr R RS > 64, T
v A AR),



MI-19 lcf
X INERRS, L7 R

= FE

BREE

g&yx Tl = S5Coronal Mass Ejection (CME) @
ERTHWMEICONTRR, FAAZE TSN TN SIL—FIR
OE OBE, £OUBTEMFOEVINFFICLACMBSEEZTAD
SI‘!%&:'/J‘_JL;{,Q THHETHUBENH S, LnLEEGH
BnacircnoOHERT S¥EMA BT ILOHE SRINE
BELH->TUTLEDTHETH S, TOMEND—DDT
JOo—F&LT, OME BBEMBHTED RS 3EEELT
NOIWEENZIEMEASND, ED—FHELT/ 979
£/ /827 BICPT8- 1IFHE T ERSNASOLVIND 203
ST E > THEHNMSNICHaloFEICME 1T 2k S B0 iss
YiFLe=va il ATTREICEK :;fql:%u.a)j‘—'—sz = B
NTHEANIz, HaloBICME 12/ 1IXITH D kSIS T o DEias
RN AKBeREICT DI >TELC/ZHOT (Howard et al, ,
1932) CNOFEHIBIEHIPSKEDF 1 ATHE.LIELT
/977€//B27d0540~07 03 UTiciE-> oKk
TASAY FBREINT SADORBIUTHEASD>ND, B
Aao+O il Xk Dovardr2ISTH i § £ EED M IRDIMES
EM@nS Ric2HFA T, CME DHEER~[@] S @i FE4#71160kn, s
EUiz, T5&HAMMBRITH S REHRIEDEFEENFHAS
naM, /979&E//B30B07 3 FuUncsciEliEn
HEBATIO AT REIC K DAFRRES SN TNS, CO
By vFL—i e YT XD ENEECDS o THRE
ZNTNS, TTTONSDEIFT— 2 2RSS UTERET
S0 & T AWMDRTIEKBEAR TOMRBIEIICITL . 1 AUT
AR BEDEZRTGHHESTHIZFZ IEITLALESIC
TATAD FiEEOALIGE (DSF) DR #H THNBEERL
LEDEHM Y GEEAME. a) a7 OEERL TS o abm
o7z, B#Il3 Watanabe (1985)ic5H 5,

Howard, R. A., D. J. Michels, N. R. Sheeley,
Jr., and M. J. Koomen, J. Geophys. Res.,
263, L101-L104, 1982.

Watanabe, T., Proc. Res. Inst. Atmospherics,
Nagoya Univ., 32, in press, 1985S.

Fy.2 —>

—09] —

7T9E|BL78 &1 3Halo ®CME =

27 NOV ‘79 h
0822 uT

0DSF

(b)




=20

D0 TS o =k TARS v

AP7 LR A AT
o mAcE
B ZpRL

19745 KIARLI A8 EEZAHA L 13
F-BANHE - FE - OBE 4
LRe 3 cBlL 8PP XBBoa i3 %
ELERBRoBEE 3. Tvm. L
L TRKBEARE b & v KBRB o
B s e n TrdhAbes -y iz
FNVRABBOZ R L 20 TS
NEFABL T 52 - ¢ ol ¢
2. A113 IPS (L#Erpfanefar}l Scin-
'f’i“aﬁcm.) OBER| 4 SAER 5 = 1 AUA
o KBALE LA . 1 AL & o ~)
ATRARE v KBARE » A &
%’EELT:%U\’C'&) 5. otz RKBA
DRE 13 V-2 971 42 51AURT
:il:'l?rsf:ﬂé SRR 2
Al [ m%ﬁ%ﬁ]ﬁfiﬂiw RN
A0TERIKRT 2 oL ok

o

Solar Latitude

20} i}

-90%/4
W =287 42 5 ) b3 B a g
TOHNBr BT e v < o o
5L\\')4’§_Emtt|:jm'ﬂ“mm;

0 Z R AN 1 2T 4 3BT 3
5 B2 R ERMTM A LT
©RBN R = 8 7 A 1 o
T 2. flgy Lo @& A ) -A-Te4
é.f?@:aia%ﬁﬁ]zfr\m WP =)

DI A IS VAT 49 K 2
SHEN B rst B 5 Ty ﬁfﬁziﬁ
M1RRT )-29-7 47 r o KipaE
fim‘%%ﬁ&:quﬁmmﬂéﬁ;:i%
T i?f!a—i?it RS B -y v B,
Sl 1RO E3B 5y,
%m@mmﬁmwﬂaﬁﬁg?%gﬁ
TSI OTILTR- )L A 5oRA & 7
T MOND, FRB aa A
— b 712 4 K% BL0RE DBz itz L
< RO 0 RE AR re@l s ) 4 & ¢
Biehp3,

Solar Wind Speed Distribution on the Source Surface
90°

i

600 |

180°
Carrington Longitude

360°

3-D Structure of Open Field Lines in the Corona

i g ﬁ"j{-ﬁﬂ‘”ﬂﬂ,& i

Teald

i
i }PN;H H

1.0 £

Solar Latitude

Carrington Longitude

Solar Wind Speed Distribution on the Solar Surface

90° - = s >
= i 00 [ - 230 350 i ";?;l""'—'
mﬂmo Jo 0. 4’ 800
=i An
/;u 600 4
330
= 600
\ 1‘:"'(:,_.____.550 450 500,27 "— 400
0° 400 onnsu:, ,"\/[5“0 & A"uu
\' ='II 5 e L.-l:’/
-g9p°L T ¥
%o 180° 360°

Carrington Longitude

=3




- 21 2% T PREREL £ o Type IL X — 2k

Fu E=s - RERB
( %M"’lkzv”\_) ( ROLA 22)
1A /9225 3R, 2o~y H8ET ENA.
%o RKIGZRAF ey © v B, R 5B%
%5 TS Typel X — R "D\#’z ¥ X
NI M kye = 7 /’é);),:‘?\%‘(aj 'F?ﬁg_j’!j
ROR) O Vol B AW AR Al ﬂ’:ﬁ)&_k - 1)
tHLET B
2. A FIIANI NT AX
20~40MHe % CHER) 2 hB Type LN — R
ROAE . #oMHz 2= 0) BRFH 5 42
). 0MH: KT 0 BRE 2 TiRwT v B,
LinL . U313 % B W 20~ goMts OER)
ZANTN—R KR fbhBDdoNS B, =
D& 73N — R ko FIRA RIS £ 2R
A, 1R RFT EIKME R EDTA
BERBH 2 28T LN NWIXT R AT 20 (L e i SRR
AEBCH B BN, BB TR 1 m et (U

307

YT BERREEZAIE L. BRI N - M 1T min 2 dB/fplor

AN A BE AL B AZ T 285 o0
W3Rk, 20 1 B0 T4 73w 9 AN 0
INFLLRI—AND k3 H4ERT.
YoMl ~ 25 MHe B e 8B L XL & ) 3048
WEZBW Type L N'— A b P& L )3 R
2EMHa AT 0) BEEH © N — Rk R
ME L g e LB LIKBED Frw T VB . X, 301
Ik N8B N - 2~ o FER MR,
# vising tome W= R N EAFL S T OB,
3. AR SOF S4BV TpellN
A REEBRBIE L pNEERtn TR
WA - £ kN EIRHT AR ST BE 17 ;
DAY = R LEATH. R . Zotb il ZO-L
rising tme WA b L DX S AMEE 28
Boh, SEFPIN BB CHAN. A
HECE LSBT RES » 7 =K ATE.
) @3 E-4 %L, v&rsﬂwm 3=
BRIMEy St BZE W AV, mx?éﬂ 2B0&L
I AER K> T AN E 1 Rz L T f—ma);\y—
ml. (= ﬁﬁo) Aoeeble fa./e_r-) AN L FL
(1) HahbBRElr £ 35883 £—
KO gL AELS & LB
(i) aa F 8 O BIK=R UL

‘T t--———'—-"' /éﬁ.—'ﬁ.—"

s QiR ==



U=22  FGHNGF oBhAAMEL: LD ARy FIMAE

L) G—, K AR, A B2
ARG A
ENZE T 0 Byl 1012 i » B bR L R, pondmonstive 7] ¢85
V. ABBT ot FuBi-tvilLfz, A@ake o wthid. b0 B2 ra AATH .
M;V.ﬁmf 19427 Uehida, & Sobumni 1976 ; Scheun & Thomae 198/ ) E£F
L7

z
A B, o
corena. ' | Z‘?
% =d = 20H,
s i 13 LW 1
Hhilechne e
#%:B,= (0,0, Bo), Bo=10"gouee ; @AMBA: §=1(0,0,-2), 3=2.7¢x/o§:g-
logor 1 (02 z<d) Loy 2 (7 2l
BXEB): T= 400K = 2x0° K
ﬁﬁ : /Ou(-?)-—- joo g‘% Ao =/0&—-:7r—z— 6_% -——"-Z.QX/O—K{,Q/CMJ
CPo=Ex10"4/ent } H, =168 kin) /
; A
A‘%’””‘M-‘ ml(i)zvqbel-%}- 1‘/42(2)#];/4&4/-:%_62% =-_/57;</06‘ /(M/MG

(Vae = # Kn/«z&)

¥ g4 cal gt 159 e gl
. o 7R A : A4 Bo=comsl. L 1AL . corom
;%f:mw 1 dhomssphnso Gk o gcalh fuisht vt LT AL o T Sa=conil.

mﬁ?ffﬁ@mmﬂmﬂww Loy [ Tt Bosoel BH :ggw%fﬁf é;;w,/m

e’2e0lVa), ¥i ety /Vy) o $stt > T Fob A 2 7. BYE « Aloin BOF L4
Z=0 7T8AHY L5y zjafr'aﬁfi xﬁ%%m@%?m L4 s ABRaY LR
IBEKD) . GRL 1T L 4 (W Ry ponddremstie 1 EBt: . BER FY . XdbR
Gl L0 0L 13 8y BRI bR A WD L b vt 0. Bb B kv BRI L N AGY

RESALB Y. 2. ponddomstive ) 1o § 5 77 Ko AR 2 kinfoecHALAY . B
FIBRBTI Gy oH], 4,




II-23 JWKBAR o # A A E L AKHBAR o 2K

A & %A
S ar,  dvl -
AR AE

W o p Wt B BB EA» T n AR U X B B o B e HR
Jrpmiat. BRIt b Fat—7, 74rEAREAL U L B o HIK
Lu1EA L BB AR T atkdht b d 2 X Endr. ARETE. Fawnon
Bhfnd G B3 e B 7 %0 FRdhiach 57 5 R G o L BRG] Alfron.
Rty TAREA (WBR, JBR) L7 TOE—F 45 T BVbAH aR o 7 FIL
REFBALEG L L L LA ARSI At RS KR o Alfutn 3R )< A0l
tHh BB L EL Hmiza o 7%‘3‘@4{)&,9

GAUANT P 80 8 BB AllreniR)< & PEHARFENE L ATt —F 45 T
A 5&;”-35%%4‘ Rt BRI NI 2T 5 —AN T FILBK FR) o S AHEN
Ko laltis.

¢ = oH + gr{zﬁ.(ﬂ,,i/-/) —ex[vx@=H)1}, )
Fon = *{;iff(e-rf)w (H2T) + 2 exvev)(H2,)], @)
B+ G+ AL)FR) =0, (3)

7"
%i——- - ‘—Z%F[;{%)%; /&i: ”Eéﬁ_f%ﬁzd&/

e R RHH AT FIL, H=BHER 1. Alfuind T . Ci=T=xH I1z. 47
1) Metnio BER . \13. BBHAR . 1~ 14 K4 %ﬁtcﬁ%:wﬁfi » AR
Ry REHY T 2 8 (e ivG % .

N o L f{;‘/ﬁm'y’\ma Abfutn 381 4nfd o 2B e aaid. (1)REKS Hd
AN L oA BNV AN L . Q)L b1 BEABAN vB B N HERFA e ]
oyl LVEANRE Y LT 2 B,

I B B iR Ko £ 12t 4o

cotG 72 o bd

2* 2 406K, (20801 A — (ki) f [1 — (G- (;’%D(zafe——/ ) Jesc’ ﬁ;o(,,‘%f (2c-)et)
=0,  $Hy/idHe = F Nocado—T foret

C@qlgg.___ll/z mza . %K
2 ook JT=55TT A — (kL1 ()= (—;%)‘)(sz/)jmlg il R (205 erd |

=0 $Hy [y = F o/ 1=20009 /ce
%éw%"x%u&&%mﬁ%@ 52 v iq b av. Bukh s kdd A I ey cecd = 4 & AL
LUTRICT S b b R G A1) X 8 SRR e 1B
hetis - LETHD.



= 741

KBad o Bl o 4% o T4 < Y28
LT UA2L03ME a2 <A1 T
REDBNST  FABL LEAKEST
g, Yo.RE58Bo0— 1.
At L Ztkr o AR 52T R 2 1 = A
LA T2 paAllke. FllK G
2)  RavEdPAia L AR AR EE L1
Lg"ﬁ‘)gégﬁf‘%éo

Y14 §200Fcnii REEE
ﬂ%iiﬁ(::z“t;-itﬁfzﬁﬂyéféﬁ? L.
777&#1.}:’!“5@45(%5“5@1?) 2 &
B ABAH KEF 085 RaEv
el 1 TS e

ZRRRE «CABEEH 48 8 .
BMA T jEs REwRM 7 63 27 o
ﬁ'ﬁﬂr\@fﬁ.j—-)ﬂ_n,&w. il (e
RANRE s, pAE L LS 25 RS
TRLYLH Hh )ABERET DS o
LavL '%ﬁ\zmiﬂfg‘ﬂ,ﬂ\"f}ﬁl_g&_n £l S

KEYEE o T8 « 5FE o BH)

!]l'\jﬁrﬁ{ﬁ L%%ﬁﬁ)

caBo AP L ERY Ko KL 5 £
®rrrErEALEO. @b &
AB T4 I TEHGE KL L £ %
BARABRKalE #s WL EHETT F.

A% 5. BEBAY . qnh S4ER
T T & 2MERE A B E . <o 4.
T e LELMAM -E L THEL TV A,
1B hs. RERK . ABRAR A
hrd3&s 2RABAF T EE<. FlaXk
f{gml:ﬁ{_ﬁ'ﬂ:J’l\)%L%)Lgﬂg- " c
L. ARA>Ty 17X (—) « - aF a4
AR A RAS 2w T - AR 0k
KanFHre s &y . BEWNAES o T
~FiEFEHF LB, A, 7 . ABE
Wl Bt BAA —F LED a5
ABRETABHE L LS A3 s T - A
B SoRFA LRk TH KA -2l
RABRLTVILAZL S B,

20F Q. k) 7
(@ D
181 g ® A
Q
16+ 50 7
o
3 14F 1O €§ -
[— {=
bl 7 o 1
J
10— ) @) | q" ]
e @) =
S 8 10 ; s
= % .o
R o AR e 5 o " .
4 = kY 1
< Q. --®
2r 7 I i, :
| S R ....ilo', G 0 ) \ ! I, FON VO 1 i 1 1
e Ui Tl O I 4 2 0 -2
Correlation Coefficiem(s ‘r,sr max TS‘P max
(1S-yr window) (Year ) Geour)




=
|

shah 5 aa-.ondex

{Ld
(R L T by,

K720 T 0 2o anduy o BERFTS 5.

BN,

BFdg43Et ¥

S5a%k v .
1rr s RREER.

75

ST e

T 27 A o #genFEiga
It T 7 - Y T AT
A8 H@BE 4 7L
NVFER» > @Az T ¢ 1-st Cc.nponen‘i‘

B SM 5 27 @k
ABRER o 27 9 & i ¢ Su¥my &
% > " solar c¢ycle 11-20
TR
GIABZEE CEmm Y 1 o BHEY

Eae
pAass
4 7°

3,0

- =72
Rr S 3

Mz

27 @ T4k

R

AT da

&

(% K 3%)

Ao IEITARIE & A FE
iz i o ¢ T Russcl- McPrerron 31 E o % g ooV

T 44700

T35Rne@ iy, l-st component 9
ko2 g iEatag Lt E, ¢ 220 %
KHYy, HEHSMEETILBESFE (T
Ny (b)) x zo ok B ik
Bl oo Mies 2ty n Y T hoae R
SRy BTN s H, T vy R
B, ERLABEZ HGEBl 28585
BT UE TG EVY. T 29

gz !
; § . = r = = - N .
N amplitade WHEE 5 F B Z4c T AT 2w oA MRy RBPESEF HR B L L T 2
o, E (- 27R¢ 5 : ¥ - ; 20 o v N
: TR oG F tam > 9 2 & coronal hele o REE@W £ ~ 4L FTr 1 » 25 8T
i . T b s s e N
TN BT, N p o M R EIE TS Zagr t f4aL T v 2. BB oG I A
. 4 3 NS = e - - 77 7
iAo F FF e 0l - Je T Eox oL sl, ao T IERmLE O
T4 L edian o, AMRER
r T R e e
5 B e o B 208 R OEAS AL o L
EAR
s Rot. Year
°n: 1325 1950
°.°, 1310
1" ng 5 .
s 1951
,g 1340
s,
o Cyda :s:
| 1952
gg 1155
1340
91
1365 1953
Tl Y 170
" = L
1380 L84
T a3es
3 ﬂ&a e T
s 2 1395 °
.2, jide
wa oy C:rLlE Leos 958 ©
ae.  © 1T Jo 1o
s° - % °©
L :°, oy o s
4 LY 20 s
Rl | e °8
fe. ) ., 3
173 S & uﬂ @ = ” 1430
& 1758
i °: e o . @ - 1435
] . ° 2
S ° a -] 140
(13 I ,ﬂa i Eél o 1S
] -]
o° & 1450 — 3
i . a o . 0 10 20 30 ) o 70 180 7%
iKY a o 8, 1458 PHASE
£ - & ° 1480 ANPL I TUDE
10 20 40 o g 6 7
1 PHASE e ‘?] 2"‘3 lZI 2 -b
idi-a  anPLITUDE iZ1-b



I 26 KB E o Hi ¢ pii Bl o 2%

B B (B AT
APEGL 9 B EFACE. Loading Pact, platea , Traili
5 T3 AEZ SponT,
9H-2EE £RT.

wsy fat (=5 T B EPIS
K 2 FE L SN A, Kpo FAB8Uo 18 5KEE 13, AE = So0nT
2 E AEZ 500 nT 2> ¢ ¥4EB WAL 9 K ¥ 9 FiA BB £ Br L 1¥33
YRER3. KR IL (= 1 E L AEZSoonT Rp - A E s df 1 &

ST T, /24T % 1B 1B 003 (9745 12R3] B4+ 9 KBS BUE 2 BAE = o4 2.

ABZSoo nT 9 % 445/ X Tnterplenetary Medicm Date Book, Sept. (977 & v
TN R KB REGE £ RoMufs 9 L, Fisw ) v, x.o FHE EFLETEGI- R0 k.

PEZ SoonT 15, KEHRELE 2 FE~HE K T 2 Loading pat € platoan Rk <Rzt
;\Eéo BPS 9 A ) 7 AN TeIEE AR (Tu D, b 5B AR g 2

B FA iﬁﬁ;f}fﬂ J_‘\ = ﬁﬁfﬁéﬁ.{?ﬂ ‘(5}4@7 N F@?VE.E'IU ¥ Viscows Tutevactdon &
MM 75 2L 4B ICTo e e FERB B ¢ ¢ ' B4 B O L ERIE T
V3, Bz KPR RUES BB S AL ETKY T8 Swwoth Trailiag FPIS. AE 2 Soo nT £Z54
e lTantivy, g Bfg kp 1T Loadivg Pact R F L FEL TH ). IMF-Bag
18T 2 (< =34T) (2 3 o BH] U e KT HF 2R a (T .

ST —

| : o Wi T01/14/74 - 02709774

) ] lﬂl
T m P!uteuuu \\\
: 4| J\L“' I\\
L
1

350

17

s el :‘ﬁlﬂg LJ\J, ! o e Fluctuuttm
E . Plateau Smoc;t\») : Traillng Part

bd
-
o
o

A man RSTTAY

i Dependence of Substorm on Solar Wind Velocity Profile

| i
AT . i
January 1987 - December 1974 | ' ] ; 1
] H 1 4 }
1

250 F V above 450 km/s ! | V no more than 450 km/s
' Leading Part &Plateau = ; L
- i }‘ Fapi, | ! ‘ V//‘ below 350 km/s '
i ] ! | '
70 %

150

|
i
|
|
|
i
!

! { i
Leading Part & Plateau

100/ Fluctuating | | e7 %] ‘;

Trailing Part, !

Fluctuating |

50k | | Smooth Trailing Part

20% | Trailing Part

I
Smooth' | |
Trailing Part |

/
‘ 23 %
Ll o e | ] | [o=]! |
i 0 4 Z |

" Occurrence Frequency of AE above 500 nT




A > 123 2 EXCURSIONEI= 2 L (7

=

|
)
-]

A
-~
Jiw
B
o1

E
X
5

BT AX BITEEL
K- E)

f‘*’rﬁ*"i(r“

;ﬂth
&

KSR FERESI. SFEE-F 8L TPEFBABITEs 3L DIt K%ﬁ‘g@ L
7L 2. Bhizt 77T & g'sourcE surRFacE C|d. Rl T T L Sit. 12k L "*%l\:—
£FBEE L7 v 2. =¥ TTAHIESE ( WARPED NEWTRAL SHEET ) |d. BRHIRELEY
TED|- excurston § 3 - L 3951 7 2. 51T EXCURsION H|TE F1J 2 EQUATORIAL
prpoLe At (EicEl ) 1T, Kﬁ%i‘:?ﬁ[ﬁﬂﬁﬁjf;TfF?%ﬁ‘l?ﬁ'@gﬁ K BIBB 7 ERT 5 &
GODREES T 7 2. IS SOLAR CYCLE 2% . Hicycte LB U ZBIEERF - FETHENETE
@T02L T3S, LT ABEIETL BUMBENEREAL 2L 3LEZ 0L
LiLs

L 517 EXCURSION |F 1 B2 E 2R 2R Im2. fiE- 2 TORBIT, KE B

ER W17 SIS > (423 2. TRANSIENT THEPIEESAKL L (RT3, F2

T2 niE ( mcursion [F L &{T17 Z ) o) BEEE " KP% T HELIOMAGNETOPAUSE | [5] 17'>
UEh > (W CREETT. _ ‘
e E CEn T, K PSS M@ EXCURSTON L BRéH TFELLL (v B L TR ETIIE.

= Pl s | — 4 g8 e -

EXCURSION Z[FT)° HELIOMAGNETOPAUSE | ¥|3EF 2 AIIT. BRI KimER HA 2 | TFMERERO
- o aaamE.  — o ErtIEgaLrE L iSE -,
RETRENIIT, 7u2EEa 2 #eEE ( ThETHERIBE BXCURSION L KALS £ )

— R E — N =TEC
\I. EXCURSION 3 {7°8:%f | 7. Z B AEMETT7£L . VOYAGER | L SFFRNE . T O RRENE

SEMAT7 L2 LEZ OGN D,

JAN.' FEB.' MAR. APR.' MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.

120°
R
w gl
P [ —==
o w|>_gguasel - lyase 1958 1960 19621 1964 a
= 10°
= e T 1977 =}
z|- e i =
A ‘§§ 5 IO 2
G55 E 0" 15
2Zlo 4 2
R m
zEls i
o w, —10°
g % * -x|
i |8 f HELIOMAGNETOPAUSE .
N 107 0 40 60 o> X
°§ s HELIOCENTRIC DISTANCE AU
w - -~ T
it E& CHEZRD
B |34 [ okt
=
-1 a-
=
0G| .o
R R
A =X
-60°
-90°
1976 1970 1300 1982 198% 1986
. I 1 T . .
= — h DIPOLE
C §n . 3 ATy = a. anAL ]P
= ““haze—is78 1950 1952
—_— 4 ]
26| T :,;f,‘i'"w% ESUATIRIAL D,
1 =10t
=1 =t i
= TR - | 1986 MU
D [ B EREE=E e
L T ¥ DIPOLE COMP.
L B — 2 MAF‘WWW roec. |
CHBI B



MI-28 4L ZBRHBE » KPR Corotating Structure (W) :

1474 % o FH 15
TR 7
' . (BRE)

SN T, Ko ot e e TIWHUABRELES L § L% B, AR AmEA
AT Ry e L Y 1§ ctream- stream B fER 4L ("3 E MH D2 - Fa 332
L-%2 v 2l UtmUrT 3. AT o iEEr L3 ¢, R=1~2 AU T, stream-
Styeawm wteraction I~ F, 7 £ U Iz Curotaffhg Interachon Regiom (CIR)D FOYW_‘“’A
sheck © Reverse shock = paty 1= &5 TIFI INE=MEedd . 1o cT R IZEREL
AR PEERNENS S R0NA UM I3 v, A1 e 775 3°F kb A LT v, XK
ET U3 CIRABIE R ). 228970 CLRHE G 3. P RFHE 2 705 2
TR, tadh1=U3 cT R LT S5 T FABOT G, Bz density o da/ponds
IR BYG ERAG e, Shoek UatwBi- 53 BoREr 28y N 3.

Apn, HFLf el T 2182 (4795312 (AU T 1 W ABEAT - 9 2 Hiv I
TR 20T BET 5. ca M T LR Lo WHHIT - 907X %3, T
) b l‘ﬁ?@ﬁ"lfﬁﬂ‘ 1T. 2THa Yecurrewce Pﬁ.‘ﬁef?\ &< "z . %Q?Z'Fﬁi‘ﬁ”‘ %*1'1557705
Bl eZbwndn g Uhd. FAE Simulation =8> THS NI 994 4 7~8 B a7k
BAHE (1~60 4v) a KHREASIFET T . Aftla ¢, ¢ S, & %~ T 1=, Shade
L2 %3 250 stream 4720 Torohls ( LAV #1253 ) original 74 high-speed
Stream T%3, Ko —@#F 3 Pz AR F99690c S~ 6 AU sk o 2. BUZIT
§nloAUA ¥ 2128 . one solay rotatlon®] 1~ 3XR T LT HiEs S »~ Lz T W >,
LiiTe 2 B{M 120 (3 Sit5 adB2 (EHT T3 CIR T, SiTBLI: 10~15Re U L, Tal?
AL ITNTw3. U T2 oREFBOS. So aTF, 2 v KAWL FE X~
ERFUBRL. R~ 23AU T S, 236 vadt tor. s RINEAMEE LHE, T
2. la i BMlEAT CR 125, T EAGH, {2k RR25AU 23 I, ¢ 2o
WMREEY 2289c1R ( F821: T CET) o RET 3. 20 53 12 BB a0 T —FEA

N3 (B2~ Stream a #7212 §- 1 ciRaRKEa1k1 07 Fry3, Lo L. KAE5=IT
T F7IC 8T Simulation T
46Tz story e B
ook & Ty T -5t R
7E 5 B . FFi1z R
i 1sAVT S, 82t I,
/\/\ I. » AhAE Y o B3
M 2L, N\ o B3
MmiZ v -8 stream p
Y IR T2 &5 1=
— 813 (BE» hwa
Foo3 183 ) a2
53 H 0T FLvy o

1974 JUL-AUG

! 1 ]

500

|
|

SOLAR VIND SPEED (KM
300

200
L

100

5.0 ic.o 50050 L ety e S BBL0 ) 1. X040
DISTANCEC8U)

o-
(=]

00—




I1-29 < S ST F7 R — = JL BE S ST 58 B ZE Bh oD
P HE AN i T D Uy T

s H — B
HAIRITSFEMERE - BRI

L. BUaic FHREREILEAMEEARSAS, Zhix, 29. TMHz
REMSDF A A— RIVEFOARTHAMNOBEREN W%’&?ﬁﬁ‘lBKHz?ﬁa_tﬁ'“iét BFYETOLE
LENAEETIE, ERICHMTHSS. EHSIE. LO I EVAESESCHELTVWS. 2B, 35— af
OKmBRAEIHEILHSWT ZDEEEME EHayis i L‘Jb\‘cuﬂmaﬁ.ﬁ%ﬁi—ﬁmc R, BEFEUSETHS
EFoTwa ., TUyidtid, SHMEEHSIRFART ZrkNhAo=

YFTESRLTSEY, Tﬁmm:&fizma 1., 8 7MHz, ¥ 3. 03U

FAR12KH:z T, —RRETh2BEEHODCAB L PAEDFEFTHERNS, £EIcWAZZ LR, 21. 87TM
OHzOREA I DWTIRML TS, H=, 13}ETED z 29, TMH: OEEFRHIF BTS2 I o—BILER
M, 21, BTMHzE29, 7TMHzSBSWTL5KH THHEZHIEWTHR, FOL-LLHMAIVE A LAY —

P EDTEHHERBEEZEYF — 3 O AT T

LVi0. 1250, 2msec &, EHTERMOFMELHE

Wi, ZThLOffly AFLILENEAREF—2 2 F/T EFoTadaEVnIZETHS. Zhik, lmsechbd
UVEER, b1t o —B LEIZh AWMt 2ET S 50msechIf AR —NDSHA—R I, ¥ 7 SI—
ARLEMIzBWT, ¥ 1lmsecMB50msecDi A AREVASESAFHNMENTEhTVWAIZ L ETERLT
LAAF—Jp L BHEZATWSSAN—A R XYW HHVER w3, SHR—AFDEFED, ZFRNE—DFEADIAL LA
EZHARAIMENDOTHET S, F—=ILIlHERLTWASEHEET L, 2OH7SHA—A KL
2. @A A A FEAHEEFORSEMII L 245 2 — 2 R

To—BLEETA5NELT, 19844£5 52T LTwaD7E Lhzn.

JAREEATWA, @1, 3 ETHEREFICIAZT LM

S0RMOREZEHOT—3 T, 3HELSL2EONMITA

(A2TWAZEAbMAE., LALASRSD, MAESE Hay. 3.1994 lo-8 souece
DWTRHELTWARWE Z 3551, HuWREDdab - Bz BY¥.1.2Kne
HBRRAL v FU—o s yREEAMEM S v FL—2 20D

ZARDHh-T0BZEAbME.  ZheOEMI2nT A
i, BARARI SN S ETELTHRELTE -,
SEMEICT A0, M2 R/RT XO5RTEILAIVMET

H5. ZhiE, fidokS R lEnAaTERbhTVWS
WA TENRSEEY, FYUINLATY—%2E-T1IMHz

LVWIBERETH YT YUY T LTHRLELZDTHS. el
OF—%, BLICSWT 3HLE L LA ICBlHM»ZE
ZATWARIW O A ms e c LIEDTEWIFRI R ] ! 1 ] ] 1 ! |

KHBELTWS, ZoiFoiaes, lO‘“WH‘-’Hz"l:BE 0 1 2 3 4
Tar#Eavh, "o 59 v K4 XL THhN [MSEC]
ABEIEDTS / NOBEWF—HTHEIEWVWAE., ZO0 M2 H1O0F—20METM O M%E

F=Ambbha2LiE, 1lmsecBAFOH A LAr—IU
DAREMAGEET 2L THS. HorbbihigRE
BELTIE, 0. 2msecA—HDLObRBH, ZEB APR. 21.1984 lo =8
DHFEEL2KHz 2258, EITTOLRICTVERSN 21,87 Miz
BAKHRIGLTWA., 7=, @33N 8o@flsss
T, ZO#RE, 29. TMH z OEEZEME —FHIZRLT
HY, BHELEDEBILS A/ NORWF—2THS. zhh
BH, MOF—2 LAMARTEAVE, 41229, TMHz O

MAY. 51984 [ 0-B8 SOURCE Bacxeroun Norse
= - T T 1 T + il A T ¥ S e S ey S
Fnmg — —— = = :
| = e e gt 1 1 1 1
= Z 29.7 Mz
TEe m - == ——
Bl e e o e = —— e
Pt ey T e r Tl e I il
L e rmmEw AR su na: =
R Eom om e :
= i, BacksrounD NOISE
z T 1 %‘E’i;‘ s t T T 1 W\W‘J\MW
i — T L - 1 | i 1
SH12M20S SH12ZMOS SHNMAS 0 ! : 3 !
[MSEC]
Bl 3HL B A ED B3 2@k A aiE R o R G

— 101 —



Ir—-30

4 S mEEFEEEFESIIC Kk SETE v A JEZA oo S O 2w 3

M ESE, H#%—H, TEH I, HFFEH

1. BUsic

FEOHEA TOABOAREIIEO, S, Na, KRFD
ABHRP—FALLVAHY, VoyvagerDEIFHOD
BN ERIE, MEAHE64 (S2-MSO2»Znt) #2 3CH
COEBETRBEATHWA . i, Vo vyager®IR
DHAFTA A DARICS 024 H AL ZH 1 0°°CH DL
%EU“.4#&@®ﬁ?%ﬁﬁ%mkm%ﬁ%*&m?ﬂ
A—hMERHORE, XEOETNOSEEA L OEMTH
MENTOVBN, EI Y A— M UEoSEIE 2.

TIT, BEOSUHMARIEL - FOLTERAATF (N
RO)®45mﬁﬁ%ﬁﬁﬂﬂmﬁﬂﬁm3inkmﬁﬁ
DHFREUTS O2LAY, RME Ao LD THET 5.
2. S04
V¥ AR rORENFICE S h—3 ADRFROT M
3§ixgmékzuvt&nﬁ0ﬂmmswmmsﬂlmt

cab§<.&nﬁ%mﬂ$&%iantua. =k,
mnmﬁﬁxmaﬁtﬁatmbnu RE A FDADIC
iig&zntuaﬁaruatﬁhna.

AT LERERBERIE, 325 BT b—3 AOHRIC
BEBBFITI. 5x100MBz0T, h—5A06 4R
BHO2 300 e R0t~ 1 01 5 4, Zhuits
T#%:th&utévﬁu,4#ﬁ%:mﬁﬁbfwnﬁ
ZJ:Z)J?;?: Otecy-2 Aexponential il AH-TWBEL

= TexponentialZ VB TD 555 N a BERZD
BBOESIMET 2L ~1 01O 21 BB, LI

°Ti?i—h»&$wammawwuaa.
qzzggéutmﬁatNRom45mz&ﬂﬁﬁmﬁw
FLEZX &b, 50201 01,9—1 00,10

fa?ﬁa1045Hzﬁﬁmaommﬁﬁujwfﬁwé
f:r@'):?:k‘.bf‘;.

3. s
ﬁwu.*&mm¢ﬁﬁuﬁumm59$452355ﬁ
ZEBNETHE 24 (1ST) 2oanbhr. o
MFEREA L DUHMA 0° 5T, b2 bABEMb
4#ﬁ3htﬁﬁ$tg'*auﬁ¢5ﬂﬁmqmgﬁmé
AT P=SROMEMBAL - L bR E LS, K
uﬂné#Tfaﬂ&ﬁnﬁ:tﬁfét. %j=, 45m
x&%mﬁmmmmﬁum,104.02942@Hz.1
04. 03356GHz2104. 23928GHzTHY,
CORMBEFIBET AR C— A0 EEL1 5" T, BiED
HEEEOY AT ABR RS 00 KBETEH-1. AL,
J#WEEukaﬁg%—FEﬂﬁb,*ﬂ¢bm5#7t
yb%ﬂlOﬁHM?MK%:amxuaﬂimﬁmﬁﬁﬁ
HTAADBRETR K. BREEOF =213,
ARBPOAACE—LARMT+ERE Y VL, ABOBKEN

i

A FE o HHXKZLE
DRNFISOThEBTRDZ Z itk YT 7=,

AR RIVABIRIO N v U T2 K g it A
WBATEY, BITHIOED WS L, BHHEMICENS T
TSR L XHETAX—AEEZ LB LIRS,

FE1l, @22, ZOHRERETRT. ZDEHEDRSE
ML, 56254563 04DH LEMEL-TWVS,

ZhHQEISbNE XD, FHREZHLSIFEDHFFRO
BAHBHETIE— 22 Ashin. I OHKRIE,
FHLER SO2HFRATOEATINFOEIN-TELT,
A ABFEECICUAFELRV I L 2FBRL TS L Bbh
A, OV, SBAAOHEHDTIERIELAEDOSTFILERL
TLE-TEY, 9T LTHEET HRITS RV & R
Tna. S, EZSHLEFHOSFHRIZIDODVWTSHEKROR
WMEFTRNVREFLTWLLEND S,

MEg ERANE, EHERXE - HDILFEEHRBEATBT O A
HEAHRM.Z22DTH5S. ==, wEAFDOFI DT

BEERAAFOFH LRICEATHWE, L TEHORE
EET 5.
##IER 1) D.E Shemansky ApJ. 242 1266 (1980
2) J.Pearl et al: Nature 280 755 (1979
FREQUENCY “PHI)
lnlm 104030 10-'}1!0 104020 10401
(K)
1 104. 03356GHz
Ta
I i ‘
e U
q
-1 104, 02942GHz
S00 1000 1500 2000

1 #Sf@zZhEHBEAADOARIRIT L FDI1

FREQUENCY (HHZ)

angjn 201329 104'240 104230 \04":‘_10
(x)

1
Ta

. e I
i e
o 104. 23928GHz

S00 1000 1500 Z000

B2 HAZLAEHEAAFAOARI LS L TOD2

=Rk




I-31 HIGH ELECTRON DENSITY CONDITION PRODUCED BY PRECIPITATING
ELECTRONS IN THE POLE REGION OF JOVIAN IONOSPHERE

Hiroshi OYA

Geophysical Institute Tohoku University
Sendai 980, JAPAN

The electron density distribution in the Jovian ionosphere has been
investigated theoretically by Gross and Rasool (1964), Hunten (1969) and
Sh?ﬁzu (1971). These results show that the maximum electron density is almost
107/cc at the maximum value. Even if the arriving ultraviolet radiation from
the sun is 1/25 of the earth, the produced electron density is almost same with
electron density in the earth's E layer. This is mainly caused by the very
siow rate of the recombination of the proton with the elegctron. With the
recombination rate of the proton, as small as 6x10 ~° cm"/sec. The results
have been confirmed by radio occultation technigue using the Voyager
spacecrafts. The observation shows that the maximum density is almost equal to
the theoretically predicted one. The cbservation results obtained in the low
latitude region is, however, eroneously expanded for the consideration of the
real state of the Jovian polar ionosphere. 1In this paper then we will reporc
the theoretically estimated results of the electron density, in the polar
ionosphere, that is mainly controlled by the precipit§ting electrons.

The obtained density value shows maximum of 2x10°/cc. This corresponds to
the plasma freguency of 40MHz. The produced electron density is directly
connected to the flux density of the precipitating beam. The present results
are corresponding to the precipitation which were forming aurora in Jovian
polar region detected by Voyager (Broadfoot et al., 1981). The actual state of
the polar region plasma may be largely dependent on the aurorgl actigities and
the ionospheric plasma density may highly be variable from 10~ teo 10°.

There are comments (Smith, 1976) on the conversion mechanism- (Oya, 1974)
as origin of the Jovian decametric radiation. The main claiming points in
these comments are that there might be no condition where the local plasma
frequency f£_ coincides with the wave freguency above 20 MHz. But it becomes
clear by th¥Ps work that the arguments are made only for_.the previously
estimated and observed electron density value around 10~ /cc in the low latitude
region of the ionosphere. When we consider the effects of the particle ’
Qrecipitation, the condition of the polar region of the Jovian ionosphere is
indicating very suitable density values to the conversion theory.
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beam partiéles due to self-consistent electror

Models ang Codes

*

*

L

Main
*

*

*

%*

; cternal
A uniform ex
. the x-y plane. 2 64 x 256
‘ ‘ ics ars followed in is divided into
E:;gézig :?21§1?;dafgzgmt§: y-axis. The x-y plane is

; ¥ 1£-
) llowed in their se
9zid points and motion of the 163,840 particles are fo
consistent fields.

The injecteg
to the ext
The code

. is parallel
beam is assumed to have a pulged shaped in space and is ¢ .
ernal magnetic field (iisié Z;;ﬁi:i;on is a fullg ?izgzigya?gszo}‘
two—and~h:i?dd;:egiiog;?sgg:tgzie code develoged é?r:gzggns? fter
iﬁrigdiélZotgdiriezoi:ec2223l;ntiztgezged;figmazion we use a frame, herea

e 4

the y-
) Fiere U beam speed along
referred to as the beam frame, moving with the initial
axis,

Results

h in

ey =0 expands bot

The injected pulsed beam with a flnltelsgri?gngtaz an egrly phase of i ikl

Perpendicular (x-) and parallel (y-) diresc B_ and finally splits 21181

interaction. rater the beam is elongated along own in the directicn par m

St pazts‘ e aliRes Bloniaf che beam slovs %w ter than the initial bea

to B , Whilé 3 group of fractional electrons move fas hich ate even slower than

speed . We observed a fraction of the beam electrons w ile those
the mai i m. elerated while

Beam Zigcigzsgognoih;hirszi edge of the pulsed beimoﬁrihzcgeam are decelerated

at the rear of the beam are decelerated. the buéndiCU1ar directions. .

along B ang s heated in both parallel and pezgd up and at the same time e

The bacKgroung electrons and ions are also he: both ions and electrons. :

high energy tail is created via a°°91§§a§1226 g;rpendicular directlgnSQa e s

i i th paralle - ectron plasma

32:?ii;a§;02 ta:eslplzgeaég Sgdiopwaves are excited, Ehﬁr?é waves, quasi-free

being the :tioggegt?S‘Other waves include, the upper hy

SPace radio waves and LHR waves. Al Prawa e ) ad BoEL
* The energy flow in the system is as fo the electron gun is convert n

1) DC energy supplied by the power source of E) of the injected electro
£0 kinetic energy (KE) and potential energy (P of the
beam, intain a locally injected excess charge

2) The PE, which is needed to main : 5
beam, is then converted to electrostatic waves. used to amplify the elect

3) A portion of the kinetic energy of the beaﬁswgies‘
plasma waves, thusg making them the stronges s and lower hybrid waves,

4) The electron plasma waves, upper hybrid anTectrons as well as the ) S
accelerate some of the beam and background e il in the velocity distributi
background ions ang create the high energy tai ‘ slicnE
function of each species. turation, trapping of resonant pgrglgées

ited waves reach satura ’ trons an ions.
5)??:c;h§e§$iting in heating of the beam background elec
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We studied a no v i eatin caused b electromagnetic
i nlinear process of heavy ion h g - Y _
ter simulatio I following we rewrite the
ion-cY01UtIOH wave via compu imul ns n the

t
’ 3 . avealed by the presen
outline of the process of the heavy ion heating which was rev

Study.

(&) Initial state

* No wave exists in a plasma.

* Major heavy ions are cold.

. : i mperature.
* Minor light jop is hot with an anisotropic temp

(B) Transition stage

i ltaneously
v ; rotons. Simu
Lonscyelokron lwaves: are excited due to anisotropic hot p

ing waves.

SXcited forward and backward waves produce standing ive force causad by the
v

Parallel electric field is excitsd by the ponderomoti ]
amnplitude modulation of the ion-cyclotron waves. seaiiel Simecilon.
Parallel electric field accelerates the ions in theap ity

i ens . i
Motion in the parallel direction modulates the 1?“ of the sloshing motion
Three factorg are responsible for the slowing éowthe parallel motion due
associated with the ion-cyclotron waves. The first is

the ion
: to a place where

t0 the parallel electric field which pushes the lonstric field.  Second is
Sees the different amplitude of the perpendicular elec

the

i lar
s in the perpendicu
resonant phase—trapping and subsequent phase-mixing 1

third
3 ield vector. T he
velocity plane with respect to the perpendicular wave fie

inant
; f the most domina
is the temporal change of the most dominant wavgnumber o

wavenumber of the excited ion-cyclotron waves.

(C) Final state

* Ion-cyelotron waves still exist.
* Major heavy ions are warm.

* Minor hot light ions are isotropized.

The remarkable points are
*

romotive force.
The standing wave nature is the cause of the ponderor
*

at its
v t i i ar rowth rate
Wave excitation is not always determined by the line g

ton
i ime as the pro
initial stage. Most unstable wave mode changes with ¢t

temperature anisotropy changes.
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m-10 Global Distribution of Magnetic Anomalies from Magsat
D.¥W. Strangway and J. Arkani-Hamed

Department of Geology, University of Toronto

Magsat was a satellite launched to map the earth's magnetic field. We have
analyzed data from this satellite to develop a map of the world wide distribution of
magnetic anomalies. Data were carefully selected to represent quiet periods and the
IGRF was removed. Data could be considered as two independent maps corresponding to
dawn and to dusk so that correlation studies of these two independent sets could be
used to assess the reproducibility of individual anomalies. Low order residual
harmonics were removed since they could reflect residual affects from removing the
IGRF and ring currents in the ionospheric region. The latter are of opposite sign
between dawn and dusk. Harmonics above degree 60 showed poor correlaton. We have
therefore produced a map of global anomalies corresponding to harmonics between
degree 17 and degree 60. Since the earth's field varies both in intensity and in
direction over the globe, the anomaly has been normalized to be equivalent to a polar
map. This map is commonly referred to as a map of apparent magnetic susceptibility,

Many features of the map are of geologic interest. The continents have Strong
anomalies. Young oceans have only weak anomalles, while older oceans have stronger
anomalies. Major suture zones often have negative anomalies, while down-going slabs
have positive anomalies. Most of the observed anomalies can be explained by
temperature variations and compositon variations in the lower crust, vhere material

is still below the Curie temperature.
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m—42 TOLUCA WASEHR @ CLEAR TAENITE & B&usttR

Mk #E HE B J.DANON
LEiTisty SO Tl e v G B RS & =

1 lZrwiz
Toluea L AZEIX Poiyerystalline. Coarse OctahedriteT, Widmanstatten Pattern #5 HHEHCIZ@S 53, ZOVAROHF
BEm . SMidaTiEET 5 & Kamacite %2 Taenite it Plessite. Clear Taenite ZF#1!C Cloudy Taenite %L &) Fe-Ni &%
M. Neumann band?SZW 5NA. TOLSLEEL. TS v LTFoXKEET L L LL Chondrite RUZEINTEDH. 1>
ATOHEERZHE-TWVWA. 2035 Kanacite & Taenite OFOREUAHERY. Achondrite % Ni 0272ty E H Chondrite
DAy, ATO Fe-Ni ZFEZEXATLLTMRTH . TTICS OERESEEENTLAS. Ll Plessite, Cloudy Taenite
Uz Clear Taenite OBESEHERIL BRETH B LHEESNBICE b 6§ ZATNOWEILAIENL  OMBL . BAR
Z @35 5 Clear Taenite D&% Toluca WAZEHFM LMD L. ZOBSNHER2E Sz L it OTEET5.

2 Clear Taenite A&

Toluca WAEEZE 23 N o Hel {FEFMC208HEET. Sscnll] 3812 1ERHIT iSEaET 5. cofERcEh Ni &
OAENERLIEREL Ni (2B Clear Taenite O A48 55, #5358 Clear Teenite 1L 10D 5 ¢ 3 DM E AT
BT _HEOHETEONEHOMmEE 22T c L2 L h. 140 Clear Taenite H5{B5ND. DX SicL TR LENLF
F#. X 5iz Lo Hel (2¥FEL T 5827 Clear Taenite £{8%. Z0 Taenite !&. Kamacite *IEL TULRET REHR
5T H% Cloudy Taenite BIIIEETHS.

3. FEEEER

Clear Taenite 0.1-0.5 mg OFFR RSO MR BEL. E-1 A5 E-2 emu/g (oS =T ISR L IERICTETH B, 1 .
FNoESo MF 4 550 0e LILET. AICIE 1200 0e %8R 2% 0% 55, T HBhosTaZEillt B 1 EFRT L5,
550 C 2T FESHCZIETHHA5 500-600 C TEifc NRY s, 650 C ¢ 0 X755, ARM OfHBIE 1200 Oe TY EM
Lzuas, 650 C #CTImshl faihe 150 Oe THEMIT 5. MEYHRAOMEEAL. 500 C 25 530 C e 2RO
FEMAEA. 650 C T, BLAXE LB, —F SBHEEAL 550 C »o=EF T, LEOICBUBSEORMSA NG, v
F Lo BT, 1 0L 5 R BT S REHE, FROFEEN He LERFERD lre OIEAEIM SNS.

Pl FoiEES Toluca F0D Clear Taenite 1X. 500 5 600 C CHEREHD%KS { HEFx w225 {EH%% H. Clarke and Scott (1
980) AP T A L S1c. Tetrataenite T 5. Tl ZOREAIMEAL Nagata and Funaki (1982) 1Z/RE NS Y-74160 % ALY

-772680 @ Tetrataenite OBEEHHEAL AL TH 5. Tetrataenite 0O NRY IFERICH LR 2 6. L LL Chondrite %
MRS A AR, TOFERCERTALENSS.

References: Clarke. R 5. and Scott R D. (1980) : American Mineralogy. 65. 624-630,
Nagata and Funaki (1982): Mem Natl. Inst. Polar Res.. Spec. Issue. 25, 222-250

F 1. Toluca LWASEHID Tetrataenite ¢ BETHFE
' Is Ir He Hre 10
Sample | heating
! emu/g emu/g Oe Oe
before (143.5) 28,0 450 729 |
1 H
after 141. 8 50 12 30 5
| & | before | (1525)  70.8 695 877 g =
!_ | after 163. 5 19.0 22 30 \
o, | before | (1385) 270 445 704 |
] | after 130. 4 15.5 18 23 | .
L J o 100 200 300 400 500 600

Is = Saturation magnetization. [r = Saturation remanent
magnetization. He = Coercive force, Hre = Remanent coercive force.
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TABLE 1 Average paleomagnetic directions of Late Tertiary
Formation Name N p‘:t.?r- b (") I(*) ag k VGEP P m Age (Ma)
[ll1Ma-14Ma] .
vamadera TR 1480 469.% —- == 11.3(x-a)°
Okuramata e S T 5T T 1L - - 14.1(K-A)°
Mean (sites) 4 =11.7 60.5 15.3 37.2 70.2N 80.7E 17.7 23.3
{Formations) 2 =11.7 60.4 - - 69.5N 80.8E =3 -
(20Ma-32Ma]) 4
Higashiohtorigawa 1 R -27.4 50.5 - - 21 {é- T)
paijima 2 N -30.0 47.6 @ -- == 227, 208 (F=1)_
Hatamura 4 R =-43.4 64.5 24.2 15.4 22¢ «25“{ A)5
Okatsugawa 3 R -40.5 54.1 11.6 34.4 25 (K= A)‘i
Yunosawagawa 3 N -43.5 63.1 21.4 34.2 258 (k=AY
Nisatai 1 N ~66.9 39.4 - - 32 (F-T)®
Mean (sites) 17 -41.2 1s6.5 7.2 25.7 60488 S7.8E 1.5 10.4
(Formations) 6 -42.5 54.0 11.0 37.8 §7.0N 56.0E 10.8 15.4

a:Samata(1976), B:Nishimura & Ishida{1972), y:Suzuki(1980), 5:Konda & Ueda(1980), c:Matsuda et al.(1985),

=208 =

J—



ImM— 58 o B

‘5@4"7@‘( T W EEL 12 & D ’%‘%’"J\‘tkf’)

B v BEIFHK

B eAZHX:=mE LT, EFHIA
rrok BA T EkaEE R EE s FB L T
WS FHAFIA 10 %07 3 REF R KT EE
Bzt T2 B VBT,
] R BEl e 123 FRO
:'—-Ef’: BWTH Y R FEHE A S TIHFE
iz 1T T 2 B RERAND D,
= EmT v 30aT 3 ‘Cﬂgir ﬁﬁ%iﬁ
FEATE ., IR ) - 73T BEEy
H (AR Vv R SxnThbpm) TRE LK,
[ZAFEZ 5129 Z 5) RE
ClPE =iz tEFHz TRET 5K, %
AL Wo Tzt m W Hos W3 HES
RT hWo B £ X I0° LATF o 9

ui‘ﬂ

W

@clay A AN T 2B, HB N T L |

2% 9,

@B o kFKFEF,» B RS AET A K FR) |

9das H)*1=53 T 9,
BREE o LERIEN 4070 FFl o T 2.

v

wEERH KB %
(FRA X - 2 3Gz )

s rpfm HEeHyiakia>s
| WE R BENBTEBBFTMER T, Ed
: BrEfEge B IFAB L FA XBRSLRE
LB LT D, KB B P33 ez

SHEFE o F =Te LT » 3.

B8 A SHMEHE T $ o3 BRI R
R o FERH D L NUE L EBEHT
LEOSHRNIFELRE L -F LT3,
| EEma] munBHodr <t

EEFr EA - X, O@3T o HEEAL
5 HE TERMLBEN DUF TR L, BRI &
BLTND., o BAIHEHR Y5 RESs
BN o -2 KBt o eziegf % @ =A%
|§j'_| ktae LT ihﬁﬁg’rﬂ%“ﬁ%‘éféj:\
¢ BeFRA T To FRAAK 1 RETA
FRFC 133 5L v o328 S HES WKL F BT
2t 91 j48ret CE L BGEr b ) KF [
| FAFE I 247, BETES AR L s

EUA W= CEB S o Wik - #8d « S

897 % 3.
AR | EmkE | B3] O (oD | AR EATER | 1BE(EE R 5 )
FR BT |~wom [WH s v kB | 4 | 10072t | (5D (/1032 8")
NET BT}%'}-;F‘ Ajoodm | By CEH T B 52 2.2/8 A Ti6* £ 76t B’jﬁ-ﬂr
7 RARREEF |~ soom | mpt . s 24 | 50~ 24007 6 o3t ut) "
— 1R B @352
4
-y (_IE%E?-)]'-
o IEE Sl
iw A

o

e ok

Rk
jE LA

P

.y
FERE AL

— 206 —



Im— 59 FEE UL S sk O FA S = 5 oo S HERE AR

HE B - RERZ
(FFEHRE) (FHAP

FOE DR AL T ROER. 1 5Ma Z SHEMHEAONHIEY EREHOHT >R EHHsMTEhiz ( HAYASHIDA
& 1T0,198472 &) o F 2. FLEARORFHE D EESH I FIRAUBHICS I >R &digiEni (0T0FUJI et al.,
198572 &) o Tk, EB « MBI, COR. EPOL3REREBIR>ROTHS 5.

AR « RIS O L OBEEH AN S Mo T 3 ENT. BEREMTEPLE TS MROMB=RIC oV Ttk
FHRRR BT ok, SETHOCW. MU HET 39 - SERERBEUT. BE - BE - AREREDPORS
HIEZRANELAHUTEY. ChETRSLOHIEES KUEBFORRNSCROATEL (GEED, 197872 &) o
ISWHERTLRIC & 3 RIEESEAO/E. COMROHB RN~ PIFH oMM TS5 Z RS hiz. XRE
/ SRRt OB B TIE OB FRAOFET 3 TEHELIERE A TV 3, SEOHETIE. ThE TIEH - EEFOH
EHBIRbORL— PCSOTREERE IRV, 1 AEk» Sk 14 3EOEAMREEHL, &9 1 h TR, BXE
FLIREOWEL V1 OBOREIELIREL . BRERROWNEREESRNELB VTSI,

BRI OREMERA T 5 D EMMHEORBE B Aok, ZIJIERVELD BITSLTRLA Y P LDk HD
THEEOSHEROESh RIS ETH 1. <300 CLUEOHKBOKRTIE. RHOBR(IELIERCFLEL L
V. H30IEHRMBILOBEIRAT % EVSHEHEsNRRY. REKAOREANEREY S L HERETS 2.
100~300° COMHBICL > TEsNARIEAI. W<OHDY 1 b THBM & WEPERU 2. TO7UE. WE
OMigt b 72t 15~40° ) 2METSHICHS50° OHRAE20~70" ORARIF2H. MHEHEIET 5 ek
ADEIE30° UTERS, ‘Eﬂhﬁﬁim%ﬁ%za&bﬂﬁﬁmﬂgﬁiﬁi:ﬂéﬁiﬁnfa LRET 3ol EERSORER L
I8 OB OEITE B S SDEHRT T ENTES. LOHEIRELTVAT L. TOMRsEOMBLFHFEE
DAMICE#EL 22 ER2RLTWSDHD LA,

—207—



Im—-60

H A<\ PEICLT &2 70 D FEIEE =52 " A=<F I B oD

= 27 b /= R & iRTERESYR O By R 5N

ZBE X HE (1983, 1984) OB UL LB X
HomAkLELRS>SEHAAROPHHE O AN
REBHBYOEEESHM. KE (1983) #HE
- B (1984) oEFAHEHAORHHHEREO
FHRERANECLLI>THEL»DS L. B#ES
LEDOBl owDOAHFON. S8ORMLHEIL
oot BHsabILBE SR,

— A, EEM 1972, 1982) ddtERA @
HFHERZEF LU P FHH LS O it &S E
FEREZHBELVLTHSL. BHEAE LB TRE
B19. 3° . EFFEFETCE27Mamds 1l
5. 2Ma s TORADOEY@EMN18° E&
%, £h. %% - @) (Tosha and Tunaka
wa, 1981) O R HREHEO15. 1+0. 5
MaoERBEOEEILA@ME 1 8. 7 E
Ehr. Zho@PUVUORKGFEY OO EL
s, BEEBATHEIATL S L 50
KxhOEmTcdiad-k.

B oh (19635 1967) & HE (1967) oih & -

HPEBERUEBEZORHtLILE DT
BRiMETR. 53° E~20° WORAMER
L. e (1983) @ K k¥t ol EH
DEEFERCTCH28Mami 1 3Ma F Tl
LUAEBLTVWTEE2ES3E8H26° WE
3. WEHFHOI12MaDERBEEH 7

ET%20T. kBl 13Makl2Ma
OMERBGFHEV LA OOEOE&ZEH % L

rEEiZONDS., BEXFHOTHMENEMAD.

BER - ZNEZTTEER. 2B RIt®H
=0T (%%, 1984, 1983) . EEXE
Fik s e FEEAFB RS A EODO#HEFH L
UlhalfEtEd@me.
CTOESUCEHABHEAILE DS HEER
s @mEmAEAR. P - BES LU R
BEEAo3bEtoToay 2Rt bdhn. £h
FhO7Oav 7 ERBAEHELLIENY
xAoeh b,

SEE. P -FMEEEILEB XD 7 09 2

OHERHSMAR S SO EHSNIET 3 LT,

BEHrEBREEgOoRH2 1T, BEFHFHORE
amE., #HFt~FdEHHmMOoERE. b5
HEMsLtUPHoERSES. dHEHNH XD
oo AEABNOEEYXR2IT-R, #
hellELURER. HEBHALE >VWTEHEE

L A% - LWERE - TR E

FBULAFEFBMERERE
TEEEVDOLLRBIEAEZHTYL 3.
BEFttoayE28. #F~dHtto
MrE2ttdoFREILTEERRBERILERL
THBY. EARERSFLL. TheHLT.
R ORRAMME 1 L EhHmi®
RO E 1 WSUWEBRIET. RAD
MEL . HeahRBUMAES NS (B1H) .
PEH AT LN E PR LR T T
ThEThoBKOBEAMOEERD S &
MFEORAEB222. 2° . RAWB -3 3.
5° &Y. #ETW—10. 2° . 56.
3" &3, Lkew->T. FHtEmledn
DRI 5 0° OFEHEY OO K BHER
TR EHNPHoHER> . ZOMH
R, AFBAREr—hoEEULERTS
AOMH. KL, HE-SFEOET hOE
BUEETLLERTHIOPESHOAD
WEOMBKLHE AT 2SRV,

#1E ®BESROY RS ERRE
WL R T PHEMP LGOS DOORA
DEFEHFUL V.

— 208 —



Im—61 HE B 1= 53 77 S 2 S 3T 80 oo 5 il g% 2=

FUEEA - BERZ (RAHE)

LB SHT3RHFRII 2DV TORIRAWNENRE R HDVWTHRET 5.

WL 2 6 FNS 2T, FHE L0 Bz RAkROMBERY. 7Y -¥ 77 EMp i S ERL KIS
H. FLTEL DHEREB L RETIREDPET LOBHMRAL D 2 5P T2 L REL. —EL T
BEREBE LR ITH T VW5, RIEESK-ArER Sz ko TRp oA LBEROERIE. 5~20 Ha ERLTS
D . Otofuji et al. (198)Did~3EHAENHHEN OEAEHFMESATN 5. (o THRBMTEIME
AEMTHEEITESI I EIC LT, ATEHEE L'&bt'J‘-':3Eiflwéﬁm{:cnrmfﬂ*&%f&a:ﬂ.%ﬁfﬁ‘é'&b'ﬁ
. T CTAE. BEOHLIZIRE. BRESITKUEHEHREL T, MEETZ > .

BRI . ¢&&maﬂﬁ%£<ﬁ46nruazmﬂAEM&%¢&&Lf‘ﬁlEcﬁTmﬁco
WTSE TR o . REBANZCRSESEWAHERLS —HAREZAL. {7 I BB B 2
mmt&mﬁmm&a;afﬁ§$ﬁm$£E%&ﬁLt%%.mwﬁ?mima#iénaﬁitmﬁmﬁ
ERGRT o EMTER., CERARBRTE 5~17 Na kbr b 9 FHRTT -7 Eflan (2@ . <
NLEEWHMIIELARORIESTEOBAIRLT2" URTHd. O ErbARMBE, 15 Ma BifEIZ
#50° MEEL AEEEAETy 7 EREZSAPELAT ey 7EBLTREF LN D, 3A4H, a
B o SRR 5 T b AUBIRE & M L A RS Ea B bhas E2b, AlRESTHRMNKETT
By 7 EFILILEMNHLI2LLAT N,

(47}
c
(]

| LATE MIOCENE - PLIOCENE

BB =\ RS WoM ARMEIC ST EEY A P OFEEES

1 EHCEHE R MU [T5] neogene revouTic voLeancs

=== NEOGENE ANDESITIC VOLCANICS

(mAy=FEER  BRL= ¥R

=200 =



- 62 iEAF R B L Lo kT AE A @R EW

TEEE uAKLT - BH B
HE AFHT TR FiRE
R A ERA oSz THEMNHA» A ERA v =T B £ A
RRB THL. T oy, Fiza bR, FEREGENKLSA HLKLERE - B riE
KLER Tl K LB Rr 4 23R 2 (Z28, 1771) . BAZER R TEE - 5=
BRIZER -BERRLIER P/ PAERER24BEED TN T v 3 (S8 =
A, 1754) L Fol s BmoriEckEh A T B BB LB (1972), TEIz
(1783) T B R BE (/984) 1200, vz o Ty 7ES A FEIE 0T b

m
N
e

NTT. $EE5EI12/72 515 Ma ERiz 40 5 11 Ma o FANIBEpe1F 5 T 3
(B3R o F4CIALA L) .

ISMa S Bt , Tt dns@ARFFITE) » @I FERE. — > » IR T F VIR
il i Ao Aot IBITT 3 1em i, Bz oo b WBARRELIPA > titdien. &1
VA LT, 22 REBG. RBEs (i772) 2RISR THS. AR (1. & EAKDH
(27~22Ma ) X 7BHER( € Ma ) TP B EMARNZHEEL KT v i, BHE 1HH
Emppeame. 2818200 T 22802852 9F L T v .

£ 1o#8:. @Bwmii:EB ¢ TEREIZ e TFalfuinid. 1) @B HI1.
@EAIEIm e L TA5 2 TITRE I TV 3
oB A AN ER ( Ovofujik Ma- 7l s AR EasE
tsuda, /953, 1984, Haydeida & Ito, /%

4 BEEN, 1955) t B UARE I RAL

Komegawaki Formation

Tt b, 2) %1¥% HRAVRL T dar Dm=3.4°E, Im=54.7°, 0’®=6.8°, N=13

;zm"'})imj\_ ﬁ_q T s A‘%ﬁ%nﬁ";n' 6.1 + 1.6 Ma {FT)
TRTpFRI B B BAR]T £ A4 4 2 &

by T 3 % ) Lo L }ES/% oy J'l,bﬁ-}j(_. 0 - Kunimi Formation

i . £ Dm=5.3°E, Im=47.0, a?%=17.0°, N=3
A4 v Einid t"‘?_jrﬁﬁ‘t‘ @ BTy £ kAT (IchinOSe Mbr. D I a?s N

NiBEET LT A NE (N J',;-\;S/'ré -2 PN 11.1+1.5 Ma -9.7° 47.6° 25.8° 9

(FT)
F1g 1. REEICEELZ T30 Vw Tobu Mbr.

3 T i Oniu Mbr. 4.5° 42.7° 16.5° 4
EAIsT1759. 3)BR A5, X7y Fukatani Mbr. 21.7° 48.7° 21.5° 4
ﬂm} ERAiicrin e id (IR LC THD. 2D 14.1+2.0 Ma (FT)
5 A2 1L Dia-n_,wt-‘i‘f'\.) L Tl 7z RIEGE
o % Ito-o Formation
nah (Rt gz 2T o T ). Dm=24.2°E, Im=54.8°, a”%=15.5°, N=3
Mrera it BEZaagydimEd A Umeura Mbr. D 1 ot N
e, 9L T DEETE LT 1o 15.442.0 Ma .., 43.1° 55.0° 24.9° 10
3 . i c B N Nunogataki Mbr.
B Ky, b B S ,3},_1.\;.@.73 SRR 1S 7&'9_. 16.0+1.8 Ma (FT)
S, MELFvEERLA G0 T 4 2 At Yokoyama Mbr. 20.4° 51.7° 18.9° 4
2L Tea Sasakawa Mbr. 9.4° 55.5° 29.4° 8

1€.6+1.7 Ma (FT)
19.4+1.0 Ma (FT)
Nishitani Rhyolites
Dm=55.3°E, Im=51.6°, a®®=17.4°, N=3
21.7 + 0.8 Ma (FT)
24.5 + 0.6 Ma (FT)
27.2 + 0.5 Ma (FT)

—210 —



m—63 = wEF UL o 85 oD 5 = S oo 5 tih fid% 29 =E /Y W 5T

GIMEA - BERZ
(RAHE)

B, AMOILEHI150 ko, SACEB LW S0 ke E T A H B, STk, REWFE~DMATRE
(Shimada, 1977) M MR, FIZTAMEAMHL. &5 WMEHEOKREFFTRLEALTRE. K&
HEHOBLIHL S DRIEEETH 0. 12 Na(K-Ar) (FIF - ME, 1968) 3 LTF. 14.9 Ha(F.T.) (il - K,
1985) DEHAE(IKH LN TV S,

W FT . A M A o TEMEAIH50° OREHED DEGKE L AT &A1, Otofuil et al.
(198BSl L N RE . LadtoT. ABEAHLTWBEROSFOSHERFAFAEFTE L. HFl
AMAGEAB LA L 212, HE LS I BETWHEC > RPMB EFTEZLFRbNE. FLT. TP
MEAY DR > borhIE. BIED AE: L ABHEROBE*MET3REZMBIILNEEBDNS.

MERBE LT, HELMmodsls (F4 F) T. SNEHOTH. +&. LBEFORE. BE. PE. KL
RE. Bro. KREMEERLA (1) . 2%4 TR, HOETOEFLRBERML. E5E. &2 LD
AL LD TE RIS Fon, RERLOMER. REF-@HHE, BERBEUHIEAVT. zHﬂ_ﬂ
FUTAOBRBEHRNBERS L CRBATEHRERC L) FETRERSOFRERTL. FOFENBED
BARTA FIEonT, B OREEHELTFEORIEF LERDE. &bk, HUOWES. LXTVAIE
DWTHZ - .

OB, 4B 4 b, 199 4 pzs T, EFE. STRAFORETBIEFEy R (B2
4 EBRE. EETIEAEL MM RS 6. 2TOFNOMEH L. D=-23.6. [ =44.5° THo .
OGN, THEOHE bR ENOEFEZITOLELLES 5 0.y, L EnBREBOTFHTHE LET
A&, RAOAEREBOBEEL LT, BEEHROABAVET FLENDH 5. F@iER TR, EEE
DA (12Ma:K-Ar/14.9Ha:F. T.) LIEkic # B & EH# 200 ORFHED OMEE LA ppmmEn . &R
MBI, 15 Na RFEE) @&E: LABMEXRSRA(IN RN LR D,

2

D granite S .= 3
1
[ﬁ dolerite @ - L
quartz porphyry, rhyolite, ) F 1o
plagiophyre ’ [l
" e
Taishu Group 5 i#e
2
upper formation 3 I"
19
D middle formation i 3 un
B iower formation % Vs
E hornfels zone
2
30
a 2
1t
¥ En L]
Pt o
£l
ot
(F2) g
40 L - ; i ircle of A95 by oval.
(= 1) DO Site mean directions with the ci

Ssepling localities {open circles) in geslogic mep of Trsshima
Ioland. (complled from Shimsds.i977.)

=Ll



M- 64 mE e Le®ipo AT FORBI

5 e ki 2

SR A BAE OB
(HP R #)

WwREH s, WEALBHFE L & F Lo
SEA. PFLRT R, 27 Bbida
MA@ 3, 1E 300 km, P 10km 32 /89
EEGrRAE A, RloMETRNF L
GABLZ L, We Y B EMR Tt
=g ARBer Iz, kBalryz:
Maw. 13 LT BB Ao S
Y. MR TEEREL ) AL T,
BEW kAR R LR KB EY. EHE
B45 L I T w3,

AE. K=l bdvFleafap R

u

RBtHE . SREA Rt 2wan
efin, rRoaw [ 10 % a-HLRTI
3. MARE 3. BBEL =y, = PTH

e L (R1E). THoteTHAET LK
[EeMP» s drBARFB Lt HRRLRE., TR

Gled = e L rfAc piB e 82

WBERICE @ $ ¢ T 0~ 5 Upper Campamiam
(&) 12~ T7¢ Ma . Lowrie and Alvarez (9% (= ¥3)
TTd AW RAcH L F R,
TRAAREA 0. MRy L-RTLRE D
YR CE N s TR M L

Y |

a 2 km
¥ . WA Tew R U TEdn
el

=212

FET. UDF o~ 200 Ge o § - Zide K4
T% 9, Ik, AMArEate G RAS
38 > FCrBEd b0 AEE R
ATt T 2B UE Fld Test 3115~ RHEF.
tredoxridhcein v o q4E5 = Bn
SIS M FTF T T3 2 o A, B (H218),
A0 NG W bted g BB 30~ 60" AL
Nnitefa g~ (2amE t 5 2. 8 L 4L
@.ESSE 40~ b’ FE B ou. ko F o3
AE . EE WS s w3 BEE Ao Kk
2o FwWEeHA TR A FITL, &
Ao ¥ 190 F4d70- 3R 3. =13, i
. TR BER BT ITAEY = opy

AtBdio g e F3y Tar BLSa

£3.
N
Yo @, e: thbp ( ted, ®M: JE Jted
S35V T KR LR BB WE e
F U e e B ).




M— 65 T &

2955 NG5 T - rgn w TR~ A RE
ALKML>FwWEr27rs >80, 6%k
12> THERMALS GF \ PR [ e @
Mo P NFRE R 0B AT2IE U 7. &

FAAXRBME LI Lo ) aot L ABTR
NBU T A,
QJI\? ;ﬂry ,f;"I;T

éFizht< "Bl - k#
05 L487F -, 7/ f\»—

@ 0 53 LLTBTRR
ol }-.ﬂ\ hi‘féf- ;
'1»“. st )Eys S

L& f o4
Y @) e b o2 v S 13-!& 58 Th
5. QL b CRWAIT, [ KFEF 5.
I re 4 NFRE L, FITIRFRS
33\*/‘ I«E?Lﬁi | ., 14 NEtNnGDE
RN A ai@faa, b, ¢, 4d ﬂ‘""
BT—. coru@ {887 k. 3L

PRBRMIEI . KFx @A Sen T h Y.
3, b, ¢, d, eas8KFBan2l

ANy BB F s F Bl Z 495 K

FotEx 2NN ELD
(HFA - 78)
3,04t |l Tub, BEHRGH LA
WT T, 2~T7 X0 AmF3ER T4 .
RGE FHERERM 0 b K n 1 H 5
Tdh A G (RIB, /984) LR 32 ks
FVBE [ 2EX1T. AT sbocF B.P.
b %1349 /8005 8. P ¢ 135020005 B.P.
A% 58 2200 F38. P 28128922005 3. P.
$ B 138003005 8.P. T A, LN LafER
JLEEZ ) K F BHWTEAL i3S
lﬂ W S ﬁ—% ARl

NAME N D I ags ODF Jn
() () (*) (mT) (x1077a/m)

a(10) 6 R=A74060 ) 54 By 11255 5 2.37
b(ll) 6 1.9 40.6 7.7 0 1.87
c(18) 6 -8.1 42.9 11.5 0 4.01
d(13) 6 ~-1.6 48.9 6.1 0 3.34
e(17) 24 -15.0 50.2 3.4 5 4.41
TGRSR G T L 6.66

mpreOr0
bl doRellv el

7000
1000 2000 3000 4000 50?0 : 60?0
} I
SR i
t +

A E AR E NS . 7 em., Tem, [Pem,
Sem, /Owm, Hene, (lem, 1 A 3 kP g o
¥hd ., rao 58, IemThsb.
;5&5{*!3 R&E28eman LALw 7 184
TE R~ IT v LR ke EERE
/_f“ L, BB, B 2S5,
rﬁ‘li"lfmmﬂﬁfr’;“%&rf 2 w |
BEIELp a3t v n s L z°
TERE (=, IrT~TInE 2]
Boex L #aakeoiin 3
(R, s950) TR TR 3
(o AR TR )R L 1A, °1
E.oto, 1T AT, B i
oY ARGH A | 12 =l
HMLns @ 58 oLk =l
W L. oes ¥3E L 12, BREER Zs
vl I A B e oos 1 Fa b b g |
CRSE IR e B P X K R\ Ll
i i | Thb, 25 1
A X s ;Jrff{lf'\‘(“ 5 128" ﬁ’id\'(" 0
(J2.2° LsBEFRMAE | T1IdBR<T '

yqurs B P

=2lidi=



M- 66

Hiva—0alE d> Palesosecular Uariation

KE & DA ES ~EE B B0 Mx B £ FBE L BN RS
(BFx.18, =G BZA#P «~E ERtvs—)
Hiva-0ai4(9.75°S, 139°WiE, MATE HarquesasiEBIIMET 2 ALBTH
3. EBO3SH IO lava flow HE T duke rock MSERLAZ2 1 1 BORSE

SERHECSHETATE e ERAEZITo 2. BIEEIRIZ SeioneriinNit @

BOTITH, RAmgEEs L UNEEZMRELAE, FHVGPI, BB 1N 117.9°WC

ML, SHERIERMICEEBESATYV A, VGP® angular dispersion {¥ 13.8
‘T, TOEARROLRETIRIEA 166 BLT 11.8°TH 3. Zofan, Xk

FZ{EeF v ( model C (Cox 1362), model D (Cox 197@), model F (McFadden & Merri

11 1984) 13 &) OFETIEEL—HTILOTSH 3.

2.74 m.y. A5 1.58 ny. DETRL,

3%1.2 m.y. ® time span NE DT LARbino 7.

FLHmIcE,

-7, ERAEOERE

Gauss HRDEH AN S Matuyama HRDPIRTIBX T

LizM->T o @HID Narquesas

Hawai if§ 2T Doell & Cox (1971IDEFRE LT 2 Pacific non-dipole

low [HTABMEIFEELOBRUFELO, 2 LEEI NS,

]
-
3 = a 2
3 a 4
5 S 2 fuisemm
20 - N e o .
: s
- 3 H
- 5 Fy
g = n
3 a = bl e
B : oy
g |3% g i 3
" -~ 3 a a ]
v 1548 O “ b o
[-4 - e
w i ] 3
e = - [
apw v H <
& | L — =
=
=
2 .
i =L T [ MODEL B
z 1 3 L]
10 4 2 T
g % s
& 2
a s 8
F
22
s
5
{ &
5 4
188
Virtual geomagnetic pole (VGP) positianu‘for Hiva-
Oa. Lambert egual-area projection of a portion of the
northern hemisphere. Solid symbels, normal polarity;
open symbols, reverse polarity.
g 30 60 i o
LATITUDE (deg.)
References i S ) —_— 5
ang persion covering the pas m.y.
Cox, A., J. Geomag. Geoelec., 13, pplBl, 1962. in Pacific ocean and circum-Pacific regions. -
Cox, A., Geaphys, J. R. Astr. Soc., 28, pp253, 1970.
Doell, R. R. and A. Cox, Science, 1?71, pp248, 1371,
McElhinny, M. W. and R. T. Merrill, Reu. Geophys. Space Phys.,13, pp6B7, 197S.
HeFadden, P. L. and M. W. McElhinny, Geophys. J. R. Astr. Sac., 78, ppBB9, 1984,

— 214 —



= B B L BE e bihR

Wi SHF - Wkl FREs 52
da

BEIXLBEIH >ie~t3 BRAE,
FTREEZ(wp3|EE)  Bhozooa
RLBY D S5 7w, RALEENTT05 8 5 M
i3 3 ) LA EReTILNET
BEeRh (R, toBaWI PEEET
BRLIRBhgr L 2 2503, ma, £
It ZAETaBErdBLTHY,
T WL, LA R e FIRFEA
IR 118 24 ERemAT AR LEE 2SS
L3,

FREZ =A< H I FEE ARE,
%é.d-.oﬂ?g};m_t.l:#-,'z&’v'?.loﬁﬁﬁ‘l]ﬁ
FUIm L R BT LLEFI=§ ) chd LB
LA S P S

ek N RERE R MERHEL T T
BRER LB, chigyns 3 27 )a >R iE
BRASERF =vB | R4 D r i S ND . D
NSO P Faeno AGEACEREZL ., PALE
NERE 3T, 7 9o > REMIFRT
tan o seph s o F BpE tBA 0 43 =
5 AR T 3 B,

[ 34 )

TRBEI T 3. EEikel 72 Bk
25 EAM LR R, W e, ULRTRE
ME TN LR EM(e NaoEFE) L RE
R%BE  UREZiE) 2  BRBETHELS(
AR ., B f o) q RHE-L
BBEE (- #BiR) 1 BB E (LR
Y LTy,

Tl T 3 LTR s 15 LB D R S 4 FL e
BETHM L (R,

[ B G 5 ¢ K-AcEA ]

O R LGEFEMM =B N B ERK
ae BEao KABA 13 I8 TH
2. “Eﬂ:‘&i’ﬂa“{l} *_.}\J-)fg "o W
St sh FepTa b . EFEEL

Z v}

mﬁ‘iiﬁﬁg
2o¢vi ESHEALT . 5 A 3 F
ST o 3 0 AL IR o BE R T
= H 3 5 AEMNTT R I V.

S ZTEES
WAETHRIESROFBE2 S
2T Ao L o R-AnPAITIE D B T
3y SRt ig :na(‘Lﬂ’)&;‘a‘.;'&%jﬁ,
Lz w3, >n 2R8G EJ74 %=
w0 Hb et B VRN R P 7
1‘;,,'21_\:]:n1;mz.ﬂtb‘l“‘:"apﬁﬂ4“:$
Ela.&mﬁﬁpﬁﬂ%ﬂiéﬁ'&.
ﬁ%ﬂﬁtl-‘%.

WwHES k£ 157 P55 , "
— AR TUHEIL IR e A
z = k—Arﬁ-Pc'raioﬁbr‘fﬁ3;
s o WMEZE R BT ALTENS k2 5a
{%Lnknl‘—}qbt‘f?%o

S ) s e

i g IR 8%~ S

K-Ar 8K 30 % T A D .

© B Ly L
H,zm»«‘:—zn-‘a»\"n;’:‘:%'?il‘i 5
Lo %;nﬁ;%ﬂ‘&< T n T N
3 >»rua.m$'£i¢’\»i4-_mﬁt_; =
37.3‘ S R L REix T 3,
g RARTH Y8 — juéod B -; ),
Bk ht w3 D, Fad RAE

A B & | He us { 3K TR T
¥ D

Zaht AL IRE T D

Wl AR
Lo Has B0 o

WiMasT =T "
v i kB RENY LR TH B,
A-Rinteo 2B @ Pl GAEFEE R
V3 e-omegRLWE oKD
5%7’%\ k. AR BARRIOBERT

H3y.

@

=215 ==



Ml — 68 vEE S )| UL pE OER . 2 T e oo By i 2 a2 0D
MUEA (EAEH) - XTH—5 (FHEBAE)

MENGCEDSOEGNGVEY T T AR -THEOAEM@EE (H1) OoFi TdE
GRxz. MOl zHEHET S

OS2 TR HHE (FRELEARYGE 2UTILENT S.

Ca#E] Em@%’fﬁ@rhaﬁ’inﬁ%<%@4’5':"}?_’310:*’&1’Bffa_i,ﬁn! S S H UL b 5 ok
UCiHE (FH2)

(]l wEHxmo) >y a2782R At —BMAGSLIUSHEREEHEEEEZHL .

5mT & % .2 40aT E‘EO’JE.’:‘EEEAFMEEErT@-:f:-
[ﬁﬁ%&ﬁ]%Emmkmzjwém%%ﬁm@@tb.ﬁﬁ@NRM@HmszF
~ 1h10FLa/mlenuseedE A E L. 30mT DA F HEKOHFEOREETNEE LN RNME
BE W WFQ:Tﬁﬂ.ﬂg@ﬂmhﬁﬂﬁ“%FﬁE&ﬁLfifﬁ%.
[(FHBEABrF]l EaE. ME LRSS LICERBIETE. @FES L‘i‘., @R AR A IE 2
BETas (H2) . cognR, EvEoEEL, fTLEﬁ?Lan:U [P e VA | )
£ % (Huchon and Kitazato.l984.Tectonophys..110.n0.3) #» & ¥ 1L & {,ﬂiﬁﬂn;c lara-
millo & EFLZ n-i‘*liﬂ:t has.

[(EEAH] AFPHBIL-TEERFTORDON AP OBRFTERA @ (M EE O
E&. ©3) mo#lli%ﬁL T, EFBHOTHEEREIEELL ‘C*:Ucf?& 1 A2 ok P (O B G B 2
BEoTWhwaRLWEDILHRAZS.

SEE. Toln @Ay, HEHEWOL., Brunhes/ IR OEE . 382 HETE
ODEBERZLL2>VTERT 5.
oy 1% 1% 15 2 I s
LT R -
T e A T
iR mE 2300m+ t
]
a
n B
= 3
vy j f
i 7 . g
1500mt e
(E 1) =
Index map
*EE E 700m+
Wi 1
R
Wlsl AR
%lg
(@ 23 ) WEMITHER o Bl o 8dicA R
N M . N (E2) ‘
LT mETES ) R 3RHAE
o — cal” l‘ ".. . -:\, .:_-,.x.y\- X‘TKC
:/ 'i s o o \‘_2‘ f
/ HE -.
' ' |
+ 4 B
LOERE ! !
X i, @ mEE
\ i _0_,2 : & A LE N "
1o (uf

— 216 —



Il — 69 THT OZEE )1 LR P RRE . oA BE B BE oD By b B 5K

MLEA (RAEH) - %8 = (AHAE)

MANLEROAR G (D1) 4. HEFSJOBRLERL RS 3EFE-BHE
ﬁﬁm&frmﬁﬁﬂ§men.ﬂfnww¢ﬁmzmtu59$%kmwﬁﬁﬁzﬂM6
B (RE.198) (EELEHE.2R) MBATHOHRLLWHERTS 3.

AR U E S RN P> ENEE P CTORRENLE<ATLTSY . EBF - (L8
ER . HEMBREOTESEr2HCANOA TS (RFE»,1083 HHFLHRES) - T
Nk hE . KM IEE A AT T S EFEE ( Huchon and Kitazato.1984. Tectono
Phys..110 ) &Ff. BERLBAMBEEL - BLEETETSY, GRARHEEL
EXMEBOUHBOAE RIS EL T3 FEmR Chil. 1982, BAMRHEHE,
D O fELOMBN Ok REENS. ChOORETHOEBE LU LY FA
REH RO EEITRS 2D, THRAYHFEOAAERAL.

SEHELRRAE., ABERCH TS HERO IS OEELSRRUE
BE - SREBSETsY (F2) . #ERRFOY yya7BRE T - BAT
RIS EEERE AL THEE T Rok. CASOBERC OV THERTRD

YLLE
5 kU3 H

P
% 4l

e
es

w A% gel X HKEA | = ——
AR RE

EHHE

~
: ‘ﬂv_nguﬂfﬁ_‘_
4 M ia:.‘ﬂﬁ"'"";‘;

et BRI

CN15

;2 KA

FRLeld
R 2

260-m

027

R £
o ua-sﬂg'gmr_mit'

ot

s
b
g}
P
] b
W
8
=
400£m

wzik

TR Mo
CN14a
ey
=
fia)
o
290+m

HFED
M

60+m

(B 1) Index map i &

___————-—-—"'_-
#ASE
!.,_-m,-;.anm:l.-\

dutx o7~ 1K
CHATN)

8

R

B

H
500%m

TG

-7
saegned |(mat)
R | mElers

Sas|
&
s

]

[l
CNY
@ M W

5t @ A KBRS
¢ oR\ Pt /E =

L

,\
|E2)
o
N
12
3%

— 2l



Ir—70 AMPBEE - Hrueen awiEzz (3)

RE & - 7@ F R
A8 - NAEM wax -FHKF o E

‘mi T, NI & EE"P'UI“ L remg i KU EEEIT >vnw o),
LR €957 7 G"Tk'falamo u: (&g aﬁ”lsf:l 9e3Z 4 B | FI5E 9455 H ),
f_d‘;*n»rtft‘-q:"?ﬁ 4#A7°U/727I"\ !f'L"j E"qﬁﬁ)é?“ ,{'7%2L(N R‘u“)

\c

AR FARARETRRAL (T -T) AiFE ERELTT 0T, SETLAL > uT K]
AR ERET3,
£EH 5 (KB (RHAFHRG VEREERLIN L STHB;

1. Pleistocene
g - R
=H &
BEATEFL
= HEF

L = - A=
F = wa

RETRAR FTT 243 ;srmg
7

2. Pliocemne

B

3. Mioceme
iy -

AN
,m
ALY

7%

Foiz, NRMUFMKEBDY J.-T (n3n) aike

!

CERRICELH TR L

°

Nimas? Himaa)

MCmas)
v
T PR - ~
0 - .-r * - \\
\
» - .
a4 ’ - N
Fi l: - a -‘- /( - )\
L £ -
[ B - a .. ] <
3 \ o ®
- o
5 - @ o
o~ @
I s @ ¢ o o1 o3 o4 o1 o1af u-:..l...ugé.. u v a ?E‘E'Ul'oll,_.,ln.ﬁ
“ - oo )
o B8 -0
o -
) 9 o Bo® o ]
- 0@ %9 oMo o
& ‘5% e \ » 8 i o
- o
= - \\' L4 L 9a° ./
& . - . O o A
& >
! -L__H_),/ \“LL__ -__‘_’_\./
#=-NORMAL S o -~NORMAL S & —-NORMAL &
&—-—-REUERSED &=-REVEPSED & ~~REUFRSLD
I5-T CURVES -- JSTL7BAY == J5-T CURULS == IS1(/BY) - Is-T CURVLS = IS51(/BY) -~
5 A A
CJrlod g (W FEFYAY
I .i - 1 A ‘IJ/TO’
\ q kS ™
N L]
LNy 4
", b T nnma ph Sore
Sap \ 1
Y med mn N
‘n - %
& = ..
8.5 \"a o 2.5 R #.5
Lo, = Tl
L] a \
N LY ‘
g
N Vi
h 1t
b 1\ \
. 5 "
[ R S — Ve J — L L R (A1 s Sl S ) sl
190 209 U0 AW S8 LAY ® 100 200 309 487 SoW @ TR 2ee T3 e wom ko
vden) Ay L
& mHEOT PEeer ot om0 PEDCE A @ wlhol PECTE

Pleistocene

Pliocene

— 218 —

Miocen e



1-29 -8 (27°06"S, i07°22"w)
[T East Pacific Risemdads J (FTITAES iz
B3 Sala y Gomez widge £izf2
E73%L 8 TH3%. 2o ridee 3 Nazea
7?2l = o g dy D) BE= Icm.y. Izhr=Y %
Bl T=dw F 24 Lzt T THhT
EB L Sk T 3 | Herrony 19728 o d8 1=

BE &R e mBko TR LS
Anoﬁa!y‘?}l:rﬂi: o oa B EmEms
Y kB2 | Tmixpro o b EALENA Do F
Mo TorEzRRBENRT IR
ThA0E2 s FFE =TT 2.
T-29-p3 2 aXsBIEGE
TH T 423 m.y. (Poike® s ), I'Dm')/-(gﬂno
Wiy ) ©F

). <oz2amy (Terevara X &

1Touw B

WE &3 (Clark and Dymond, 19747
Poike® wia s 8 4 4 F . RanoKau X
5 67 4 k. Terevakal woay B 209 40k,
Bf349v 4 Fogmsy | 9 A ok U2 R 2 EHE

T o Em@mY = oo & HE LT, v
B I EE R b @B, BT AT
Zl4rsonprme AwAE | B0
T2Fwsv 6@

B b s |~ 3@oEHEBUER
Poy - mf )L . FHPBILEEAET S
BMASts B T mE L=, REXARBEO

L

160W 140W

o LT e o —_— - oog Corprn, D= .
= £ TG Reeel == oy T
) i ~3 Mot O S TUANO UL, ==

¢ e S i W Thew N W . ferpeer L S8 /

[ HIE oo S N SN e

P S b Ry T - i i | S 0N 7
—=ta) ety Co, . "':E‘S’.':.";....@b L

A T - : ; =
bt = i para Chconter aa s —

B N TusUAL IS,

1 -29 -Eodramia (T

AT XMIEX FoRE RALPLOE kBE-

Ao B o Jaraini

u

P
A

BRuEiEs EMEL
(mpx -2, TZaFpX - EXEST )
2 '5‘«'7@?5#-‘,—:35-«-30-”;1'@&5}&%
I FARECKSERY KBS I ENT
P BT T
isnsnhRBsERoBEFAL =,
Mﬁ%'t?ﬁ"Tmﬂfff-lzh.’:’}Iﬁ'E
74 F :“ZI:)T{&')T:.&‘.C?:T
f1E 3 2D LT H FTHIzZoWITIFRI =
r 23 . Poike L= o D=5.6"1= -36.6"°
xmawos—a¢1=—ﬂﬂ°.
47 1=-45.7 £ &Y.
2k

-h[\—lhaa\.
ol o

E il CEs e

Rane Kau

Tere vaka % w 3y P =
oas (3 HEiz 2.1, 14.5, 55 LR » 7=

L IPERZIERELT A @ s
22 T HDo3 PO RLFIY =% =
Ef:?:,c;:—:—'?%{';if e R
i ¢ Lt Tepevaca K= 2 & T IS0
s maT oy TR FEE = 5 Isaacseon anc
He:nrichs(19T6)0E% & BWimi) T2
WEoigR. . 1-A 77 E o/

7
KRB EEH| TEETD
s EEINTEFRT
Nelis Tk SH

T EBmTHE L L. 2.5m.y J.Om. Y. <
< 0.24m.y. nAMERT 2EDS foh
W F

h Porke £ 3 Gauss 8 . RanoKau
Terevaka X i

llo event
2z pELS5H9 -

1T Brunhes H iz “=gEh L
2000

=l —




Iﬂ472 ,f_Xy

FoEL - R WA LOY . mak—

19RET ARV WERE AT, A8
~/5E 2 7'( Ly EA-RI-BitH
W, o é\vza‘i] f'ﬁ“"” ET:EF&'_FE\
h3 .ifrti’ff&? A AL DB BRI
2AN Y. wEARE a R o 0 TS

715,

{-29 -%a. BRAFF E(27°
06’S, /9?”92'%’){- ). AT I nKE
AR 1380kn1 L ET 4 ﬂx‘fﬁ’f’"/fé?f'b\

e

o 81226nnz B A K i Gk,
’{\?f% /‘/“‘f—c-’k‘] f/"}‘ﬂzs@aﬁ/ﬂm;’v,
e NEE) e h R bz )
MT b B ST o b ( Herrom, 1772)

F ¥l (Sala y Gomez m'dfe) n—=%EbT B
Ao 2 r:E b g, Ezst PacTic Rise nds
T H5EANALTE ), & éﬂp,,ﬁﬁgmm
K mmf‘iiﬁﬁﬁ‘ b7)-2) -3 b%F Lo
/C\'j—;r A -7 77—" B )ﬁ:}%if/\ Uﬁl’
LT, K3 < 3@ a8l AT L

L Hn K hdad, Prike, Rane Aau,

Tereaba L ¥ 3N T 1 B (Baker, 5464) o
R A K AR ER A K-Ar 25e

3. Prikes¥ s 2¥ 25 g

Ronre CawX

zz 7. El‘

1P HETI55L, - F T
(WP R-#, "My - aig)
Teﬂa/wq,)\ h2¥ < 0.8 my. (
Clark a Dymona'/ ) k| T A,
ArRAe®a B F % L) K hika sz
XRETL L b RA.

BRAER A2 p TR BT ARG E
7ab>B®AT T RHAAHN TRIZ |
BRIA R T, KhiRs -
L ﬂ%ﬁ L"ﬂ\( Rikitake ¢ ’f q;wa,m 945
| T s i K ko 3 /LEJ‘%;%_fI

ST Poile X daid . Wfphg; &
BB BB ErL 5, EFRILE 3
@Eﬁ‘ﬁ#j.- A Ranslau Ko g (7,
BN A LF 50" AR L. 4 _/1 3
Brerh AT EABLH BIYE
hEGH % L bdhs Terevakal dy 133
BTy \'ﬂ\" K@i E . FRBER A
FECTTETRMELAE L S M D, 2hda
FRI, BB AL AT Wk
(Isancson ¢ Heinvichs 1974 ; ¥y R’?
128 2HER) L VAESHT-ER e 2

WEn b b BlAET TAHE S
TaA: b L, T2,

(=R -BBPro BT | 7

N 4

o
o5 [0 mn

Livs,

20 ,J] v AR
i, gmmﬂ‘&@;
) e ?'\I) 117

l"l”@[\%\wf\
.C,‘w!;%.’éﬁtmﬁ;”f,{qb_
o T A Nolse 4K E g,
wo WHA T SHETF AL 4
SRR AR ) ¥
ol K b st 1 iz
=340 hi.

EASTER

K m

UNIT in 10nT

— 220 —

Gl War (RE

bl ]



Quatzinary ¥ 7 Oi»_../% N EHé i o 2
¥ -

— 73 ¥ B S oo 7 b
2l %’r‘h}l\ //U 9 5 pr”ﬂﬂ' /Z,‘V'c:.,//,’.i,ff/’i’"f!"u/ )
/,
j?;fi/rﬁ:/g )\,L./a 7 TGN !
wis e e E' oK ik b e 3:’.'2. *" =
Z)%\::TE'-’E’? /:% ;l_.;%“ ﬂ D /"\. vﬁr&&gr {"%v "}‘}EE‘-\"' 5 i;f‘t..-l
*T’E'P‘E?‘:. £ “‘" :'Ll/\ F. gy,
A ke = - ax_\k;:.-,-fr:hﬂ
BB BT, S A1 0 Silurian ~Caron- LT om&Eme et i, g%;,, \*;—
- gt & . - - ;_ ~ 2 3 D[]~ ]~
iferous® @ {' < /Dr-efmona_ntl?’anﬂ/\fi)ﬂ\ 5 VR TR :él iR T' : r/j.'f_é

¥ B3 2700m. 4 i) rf':ouraa Piar Wanaer
::(.Lff. HP’JH/A_.«(\@’;) : -\: %t’—-ﬂ(

£ TH B, 4%‘-%0%?‘!\/97* R0
L= .
HIYrnpesiasngy LT, A l@fmr-
; £L2 /= r“‘? ra
an NQL(..{LernJ.rJ Iy Lo Dfﬁi"\;v il
L= = El
E.'f":-v i E’-.s-—r—a-?;ﬁanVH’é_ B3 K'v.
— - g9 — & -
BARFIED REr S B4 5 Sa R0 >
R R TR - v dr
— el =1 <
S ARERER . TR, RE K
;i_“" /JE\:{‘\ /ﬂfll.é'_‘/ l‘é}x__,lv I\F)\'-?ﬁ? &
- e S =
’mfaﬁr‘vﬁle-ﬂ--’/a’?% 'J’é")h..
sites . samples
Quternary: Jeju basalts 33.5°N, 126.5°E) 16 70
Jeonsong basalts 38.2°N, 127.3E°) 6 22
Cretaceous: Gyeongsang Supergroup 65 290
Early Jurassic: Nampo Group 36.4°N, 126.6°E) 12 36
) Bansong Group 37.0°N, 128.0°E) 1 55
T'r1asgic: Nogam Formation (37.0°N, 128.0°E) 15 34
Permian: Gobangsan Formation (37.0°N, 128.0°€) 13 45
2 O8 = - T Gy S my N -~
AR T T WJL{:E;,._:?\ /0 -'>Am_zd_
18 el ‘a"\'}:—-r“’u!_—_?i-@:dl"l)\ 'b'-'ur’slf =T

fonFHE :%m
@ = o) pilor spett
&-’:E#oog-: 3

;“ 'JC;AJ;:

~a

?aﬁr_}/rxﬁ iZD
Sk BEEDD)

77

\
L]

S ey

p\[;'(, —3z 9 @

S\l

P e TLZZ’IH‘? %HJ—J]

RrEERn T ;
%I T TR LIS \l/u. Gggon:;&mf) oy

'r"/
o Hasandong Fm (L. w,z.cecas) m\fg‘.‘)
f‘?,’—?a/arse —r\qpnz"fﬁi,uw\.

O FTiE. BEEALITA < Nerma &
LY =) ¢ 15 T gt

_.__";:.‘ng.':“.'_:’-;":i'. 2 e ui?f .
0B, (rARA Remiant D CaRSS L T
FE | = = 42 %@D: -_))0 ~ 40T J'::-’*?'f
lﬂl-pf}jrﬂ-} A= 4 1/-))0“‘)‘50
P Crer'foo;rs Nt AN

‘Eq’), kzﬂ/\m PJFMIMG)BTE?-QIIN/—;“'G
‘[\ K I1=20", %A‘/\%Cmm””loo—?/ <

v 50 |0~§“9’\'600)
&) (J.'\’D-J b Cf'eum"u"sm‘% ' Wour.

~ = .9:’—1"5 2 i
$o. Zw & ‘)7(-”s Vo o ld Spmnerﬁﬁm 1’ % HEFT S, cs)Cfaﬁjs' AT El‘om’ z\X;'
T.»,F__‘.—y . 7*/{‘ }_.b\:,? 1.{':],7) P[ozs/p& _s‘gj? bﬂ_SH’n‘ by 5 h '7.[’8 —QJB"'7’
T et 2
tmens ¥ 1) J“:. L, (K%E'Am._/ﬂgh ESOmi 3T ‘fJ:-D 27, —;34 j’:!’” Tnsile V,&L,JM
—t ASS.C _
oo, EE cm s DS i NE HBH. KA, ALY LS T3,
3 —_ 8 — o=
'gfﬁ’]t.@/kﬁ\lo 4m, J/\’: f):':’\ﬁ’-L 3. 20m] @‘ﬁﬁi c/\:f'o—giat:’\ms’,-q rgf’ma.ﬂ r!’éZSS:.L_
BB @Ad ur«maf?} T ( ﬁ.'ﬁ’m’ll{api‘?ﬁ == AT qg‘jpg\, i) ’II:U\ ET
¥ Qmpmarymgj B & < —gf‘
e
Table 1. Results of paleomagntic measurements 7)), Avial 2 Z%r’fm»z—ﬂ 0_)
N{sites) D I Q.. D I oy q RS 3: ",r‘. L/tw k_o( p\ ,u,-hv\
[Quaternary] (before bedding correction) (after bedding correction) /;J | ; TL; ﬂjfk'ﬁ.]'_LE‘L- ’2
Jeju+Jeongog 8 2.0 55.8 6.8 b R = e ) 6) jg"f}u [ s
[Cretaceous] MIE P LD U’!/Cfﬂ‘
Jindon 13 o aas SRR 28.6 53.5 4.9 A@mﬁﬂm "17'“”"-
Haman g (LI e 27,6 59.5 3.9 7 USUC&M‘* gﬁﬁ,&t. AH ML
Chilgog 12 1 Ais Rk EC Y, 30.0 63.6 4.8 ssico\b Lre 2
Jinju 14 | 14.5 . €45 74 43.7 67.8 6.0 Ao HA > N ol AR R
Hasandong 7 eeie mmem e R e (2K F 7oA 2450
Nagdong 7 6.5 60.8 8.5 2.7 5.6 7.5 ~ nBREN W;gﬁ/unéél% 2% E
[Early Jurassic] = (‘57%7 % [J'tJ),;:J/D A ’7"‘
Bonsang+Nampo 22  <24.4  67%7 6.6 -36.0 46.8 21.7 =T / }" 71 "|Ji iy r"p\ ﬁ
[Triassic] 1,%7 ’1L o)\ \ﬂ- J’Lﬁﬁ_ _:EB?— i
Nogam 14 -4.8 48.6 13.7 -28.9 42.2 12. T T T if},ﬂf et ¢ —‘j/-»
[Permian] HOGy = e
Gobansan 13 -0.5 59.6 13.5 -22.9 29.1 18.1

=



m-74 eE e En s - EE S oD B it 2R S
- —FHEOEGERBREIIONT -

EER. MEG. FoE. ESLAd. EHE
(KX -8B (Fittx - 28) (fE@ k) (FRA - 8)

WEHAHENESHMEEA SN TEHOEOESBLFESCMATAQER S - N THENLE RUIRAHE
#mwﬁ(ﬁﬁﬁﬁ&ﬁﬁJJo—ﬁaLrﬁ%euEaLrwuﬁvﬁLﬁ#&¢-m%Tammﬂmﬂw&
MEBH o7, HFMLARE XY S00AT. ZOERRAC TV TR2LBEBIIB LATVWS. SEIZ
DREBOR. FNEBFORCERMBAEOTMBANESE RIS wTHRET 2.

BESE  FBIROTEEGTAMRRER —BOP 2 7R E2RTEFNHLNARFTFLTVLDT, BEJDGH
HERDEMNETOREIC R FNBOETROMRAEOERBAFTIFTTRTH S, @A REINFEFTL W
PIED L EDoT b EALE B E TREFWNEZB T > . REBOEREA 7 I TR, AN FE
zd\Emﬁ\_Eﬂ\;ﬁm.bx07=7a1%6 REERBREAYFH Y 7Yy FiciNBoln, Btk

THRLIA YFOITILTRRBRE~AL LD Lo, WERRBAFEDEESHAHEZA VA, HERRED
EZBZ LBy b HYTLDEHERHEEDANTATYS,
BREMBRHERODEREINALORBS VML ZHMSE L ERLTWS., T bS5, 2000C LI EDRIFRT * %
SAHILHPHES. BRandol (FhFi. Bl. B2 REFAEZFRT) 2EXFFEERIDETH 5. MW
FDLDD_HODHAD S HHRBUMOEADOFHEHIGEFEENEEIIHN ETHD. TRAWL. HEMOE
670°C U H5T700°C DI WHED1I ATy 7THBEERLTLIW., BFDHEE LI LN TEL -, BKERS®
BESFEREORTEHY M MAMELIC ARSI EIPEI» TR 0. KBRIOBFREIAL2S BT 670
‘CT mﬁ%um&mﬁmm%&mwwﬁm_w;0#he¢wa%zhna,Hﬂmﬁﬁ—&wwfmaawﬁm
BOTIEBE L WD, M3RFT LI, B EROBIEFMIZBER LIBT3,
ERMoOBFIEER. Szt 2b o THUNHEMOF@M L Fo3T8 0. WG ORE OB I T i
DEALFEAERRTHo 7. TOWERINLOBMIEX TN FHoRETAN o BR I klibTHhd o L
ALTWwhd, EEL. HESDLDRMBEDAIELEB o T wdoEHLT. BEAOLDIE kLD b2y
CEL—EEFHENBoTwd, ZKBEOFMERAITET. COFMEBEEDMRBHOFTMTS D L 31
REisd. BEBOEBEROEHMBAERERATLUBORBTOBBINI N E Lot LERLTWANT. &
m:wmmmﬁﬁénnﬁﬁueﬁﬁu%whfnmﬁﬁt%ﬁi?%?h.ﬁﬁmﬂ$m¢-$$%m$ﬂﬁm
A TEERGFIC BB EN - HEY RBENE FET A LM OB T ET WS, BINETRLNE =
D_REEIHFTRELSNIGELRHAD KRB LAR L AR THEE A 2024 Lz v,

KR 112-1 ThD KR 216-3 ThD
v P N v U

M-‘hhﬁﬁﬁ‘“ﬁaﬁﬁﬂ/

S

UNIT=5,E-B5 }

V
UHIT=1.E-D4 200
£ ON L 42 on

— 22—




— 75

r'z]_{}l Iz 2 ~v T
KoL HA
AEASR
seriansh s | p0rE o & os aka 1Jd
e FIT SR dv eiF 9 R A 721FEF 2 2 <
3L vl L . 4 9 HHERTL =S
Frhaihx 1324 X %(l + 3and Pk
b 2 4 s JE UM TE RARIT D 2 2 - Ao
T wsfiokiz A desEha bR G
9 T WL Fda 2 Fhsha 3B 2 3 A A M AT
T 27 ¢ %*37!;%3%( o 71-’-5‘;).—1’;1&.}%7
= 5 naftrikd Btk A G o Q3o s
LErEs 2 H £ 511 2.,

f = UHTReEALA LT X0 s KIZ L & ¥
25 A AY A i 2 BERE ¢ (Facg & ok 21 A 1
%t oacye ssEReI%s bk L aF TR
Bk C 14 — ?Z.n{ﬁ_'!ﬁ.‘fifﬁk-}‘ﬁﬁ; T 2 e
$haecfo o> v bR 3Lt
0B  wBtbFe i shvdt7 7K
5 FPn: &7 7 yeLE R WAL A A5 He £ TF
Tt ke A A Az 8 1% L
V4% =330p L1 Frei@a Kk xiB A7 T
Fo+ ke 23880 . AT a K%L &
Podp gk pBy L EHER IE(EL
BRIy ) ek L BMCERY L 4
Y SRR TR T I S N S G w5
B Jpgr K. o Kipr #
'S S LT S b Ah A ML v AT T 3T
AW a1 e kL T Vg RTLE
%Iiﬂ-ﬁ-’ﬁfﬁ'c [F3 Z@‘)f‘l_ 2wy ke a 2Nk
NET B0y T n T b § ZHAL RN
LT s LT XN A KA F2 On
TR A4t P ek < exiT @y 415
o5 F oy f\ﬁ]lfﬂr_lc—}‘?i-l, L2 7 giulih
D AR nghtk k. B =4t T 2 0 H KA
KO RN IR HIIE EF S @ H AN
Yt @dnLteryERL ., 29 B@pAGd
ST e S U R P -
Ry e 4T F @k —F
RIwg4 L RELFE2LY L HTE
Nh kot s kl3h i F Y ey R®
PR B L4y Hrs kb,

R, Apall A sET 20 b K~ &t v

A Tk a B By Ekiish ¥ 4

(rafer 1 % HAEAz32)

fq7ﬁﬁqﬁum#%ﬁéﬁ3nft(
AL daFaatE e @3 ad dE
v, é‘:hfﬂ‘é%lﬁ.ﬁ%ﬂ“ﬁ’f’ii

Leed xR VRA. BL
aﬂ\*ﬂﬂ:ziﬁ\:éuﬁac&ﬁ:ﬁﬁnﬁ_iz
B3 B3 kbR cET] T By
23 A WMINAFEG LIS L« R 30E %3
ﬂ«fm&mﬂln-#ﬂiiw%:f’p‘:tukw_nt‘
% ﬂ_’.m“:ﬁi(m‘t-ﬁizﬁm”%”"'i
g kgt KiLec % A ﬂi!‘-.\ff/f'“{_
IR O Y A S B PRERY 0 AL &4
a 4L 7 £ wp kb oy R TR A 62 B
€9 B e FAL 50 Lf:_ﬂvf"! 7
o5t X b HRIEK « AFe. WLk - B
f e < BKTL A5 sk et E
cprrrtd@nagara @k c £ 5
A ESIE L agpgie 21T K
Ao Rk LhilarFrs iy (@s
ww)y HBSeEohy T 7L
A A ds Rl ada BRI C ARY
Trhg, WiKGh k%4 €51 1424,
Hibma (@n L aFdy e E ARl F
v o4 LHEs Y.

ST U I B S HE ! o e S
P YRR € A L.
Loy Adly mw gt 5y
k%M = nqn#.eﬁmﬁ‘hﬁw: £» K
st o4k ibthhhgee o
ML s bkleardk, T3ppc b 3T
Frsht . &r Gotd o AM =L
sd v Aoy G214 Taaqf4ind.
ststiarhEd o ARk (2 k5 IBRA A TR
Mo WFE ok o Ky < & 5 & LA
aJBiGhn Jiteal (Lo A4 pad
Ay | 4 - S T O -VE'.IT.M.}‘) Al ;‘m,‘ ﬁ#
ik Akadltey gy Lav Fre
ey,

X | Kiha W Nderhihshi g 2 €
31 Cdgk FiW s s 2 T
Tdae Hrighs,



JIYBEFZI{ES FELEES

STD. TIME SIGNAL GENERATOR

eECHO

KEISOKUKI TYPE AQ-1000E
W
Y ""‘S\W !I% =
| O KA FEIEBEATIIY BME S Tocdnic o o 7 83 1L B,
OBEZ RS Wi +3.5mSLLA,
3 T DR 1 ) G O B AT S HEFF PSS b ) M e A L,

STD, TIME SIONAL GENERATOR  ai-iotof

O [ EsE JIJY R {58 4 3EML .
S )

O JIY (2R & Fah Sk E o B i Lz
=%,

El i35

G Tt T

ii] posd
1. 20w Hb 3 Ty 3 6]
j'L‘Jhclr!llr7'1Jt|]f=k. }\J"]‘er;'_{f_}gﬁ

KoL e e L G &k

AQ—1000E

2. ekl . B DT BT B
JVDESEEEREL CORITREEETT o s s
O IIVIE EBHTH T, MEOHHAILE L BOBRE i‘ifﬁ;;;xiﬁ“ Bl
Eogen. FHCLIEBEN RARCEBE o o0
EEBOE, BB, Tr—vL . BELRNED il il
PIBEJEDMEE b > OMET S RITEA D B 38 -
T, ERRELREEIHLO LD TY ., - TS Y 5 %
FIBRSATRERSIBALVEELHH L. 'Y 1. {38 2.5, 5, 10, MHz F1lhies3
BN TERNAGW, HHVEBtOBEDNItbH) % 2. KghFET 1MHz  £2X10¢/DAY
T X, HEBREBHEEDRELHY JIY 2 EER 3. 742714 HHE9H LED
BLIEBEET— 5 OEFEECHEL B T, JIY 4. 1P e JIYHEIT
7Y ELBABENETDNBOIE LROEHC & ®1H: BEAHEH - b U —(i 5
5HNDTY, ® ¥ AL w—H— Wrapkb

® DRI IIY DR AEWMER BICAR I Nf-DHE
BTYT., BREBEREAOT—F ICEnE$ET

@ BCD:EF| 41 ( H H bga5Fb)
e BCDWH (473 >)

H7ERE30~400BDBFREEA SH ) 9, AMEIZH 5. Ik 480(W)x199(H)<350(D)
BEND2RERE _exsHEEHE->TFrvF L. m
EEHETOHBNET-> T, BEESAEY . 6 7/ S

THBABRIRBEIEEL, B8, AQTI00_| AQ-220 | AQ10ME
i, B BTN T g W8 m w5 | 1w E R ]| 8 @ %
THELET. K dh 56 T - | IMHz£1x10° | 4.19MHz25%10° | IMHz£2X10°8
BREIIEEEIRETE T AN L2XID DKEDE AW SR +50mS +250mS +3.5mS
RIDFRAIT +0.8mSLIAIZIR F V) . &EFLT+2.3mS | J J Y 1VrmS 1KQ
i , | 1 Hz | C—MOS BUFF{i1 TTLL~AZF))
LA, €OMOEREE/L TH £3.5mSLLADHH 7iie—7—| C-MOS BUFFHi/) TTLU <AL
ErRoMTead, 11| B CDWEF| 5557 520E & F | B5r8b20E » F | AOBABIIE S

eEMH-_LINIEF 7w, AETERTEET, BCD#E¥i| &7 s3> | #7352 |73 a3

ECHO pgs=

KEISOKUKI

@5 & BRI D

—atBlEss RN &+t

B TS EEN2T B3EH#2 T 182 TEF0424(81) 131 14D




	2019年04月12日16時43分55秒
	2019年04月12日18時06分40秒.pdf

