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I1—8 IPS AND SPACECRAFT OBSERVATIONS RELEVANT TO STIP INTERVAL IX
(15 FEBRUARY - 16 MARCH 1980)

T. Watanabe1, A.zﬂgwishz, T. Kakinuma’, M. Kojima1, J. D. Mihalov3, R. Schwenn?
and S. J. Tappin®’

14

1. Research Institute of Atmospherics, Nagoya University, Toyokawa 442, Japan
2. Cavendish Laboratory, Cambridge University, Madingley Road, Cambridge, U.K.
3. Ames Research Center, NASA, Moffett Field, California, U.S.A.

4. Max-Planck Institute flir Aeronomie, Katlenburg-Lindau, F.R.G.

S. Environmental Research Laboratory, NOAA, Boulder, Colorado, U.S.A.

A summary of significant solar-interplanetary events in February and March
1980, including STIP Interval IX (15 February - 16 March 1980) is given. The
constellation diagram showing the positions of spacecraft is given in Fig, 1.
Helios 2 dwelt in the vicinity of the observation point on the line-of-sight of
3C48 during STIP IX. It has been seen that shock speeds estimated from the IPS
measurements are consistent with those derived from in-situ observations.

Comet Bradfield (19791) showed a 10° turning of the inner plasma tail axis on
6 February. The tail position angle change took place in response to a north-
south solar wind velocity shear which was observed immediately behind the leading

edge of an interplanetary (IP) disturbance associated with a solar flare at 1328
UT, 3 February (Fig. 2).

An IP disturbance was observed at PVO and Helios 1 on 12 February when these
spacecraft were nearly in radial alignment. Since the shock speeds at these
spacecraft were similar, it is concluded that the shock wave propagated with
approximately constant speed between PVO (0.72 AU) and Helios 1 (0.98 AU).

Two high-speed, white-light CMEs of 27 February and ‘2 March (Sheeley et al.,
1985) have been identified in IP space as broad-front IP disturbances.

An NCDE (non-compressive density enhancement) feature of the solar wind which
was observed on 18 March at Helios 1 seems to have been a portion of an IP
disturbance where the shock front disappeared (Chao, 1984). On the NCDE event of
22 March (Schwenn, 1983), the IPS observation at Cambridge suggested the existence
of an expanding high-density shell structure.

Detailed anaiyses will be published in the Proceedings of the STIP Symposium

on Retrospective Analyses and Future Coordinated Intervals (Les Diablerets,
Switzerland, 10 - 12 June 1985).

Chao, J. K.: 1984, Adv. Space Res., 4, 327,

Schwenn, R.: 1983, Space Sci. Rev.: 3"1, 8S..

Sheeley, Jr., N. R., et al.: J. Geophys. Res,, 90, 163.
STIP INTERVAL IX

15 FEBRUARY - 16 MARCH 1980 s::u
/

FLARE:+1328 UT /
3 Feb. 1980
1B S15e15 4

10 &Y /

/ $sC: 0321 uT
3c48 HELIOS 2 6 Feb. 1960
)

Fig. 2
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I-10 UV-AURORAL ORIGIN OF JUPITER'S DECAMETRIC RADIATION

K. Maeda T. D. Carr
Univ. of Florida Univ. of Florida
Hyogo College of Medicine

The beam structures of the non-Io-A decametric radiation were derived from simul-
taneous observations at frequencies near 22 MHz from Voyager 1 and 2, and from Mizuho-
cho Radio Observatory (Maeda and Carr, 1984). We inferred the source location of
the non-Io-A decametric radiation based on these beam ‘structures. The basic assump-
tiqns made in this analysis were as follows: (1) the emission frequency is close to
the electron cyclotron freéuency, and (2) the radiation is emitted at a certain angle
with respect to the direction of the magnetic field at the source. The GSFC 04
Qodel (Acuna and Ness, 1976) was used as a magnetic field model. The result indicates
that the non-Io-A sources lie above a restricted region of the UV auroral zone in the
northern hemisphere of Jupiter. The longitude extent of the non-Io-A source region
is consistent with that of Active Sector proposed by Dessler and Hill (1979).
There is considerable evidence that the UV aurora is caused by the precipitation of
the high energy heavy ions (s*, 0%, ...) into Jupiter's ionosphere along the field
lines which are connected with the Io torus. These precipitating heavy ions eject
secondary electrons outward from the ionosphere along magnetic field lines which are
also connected with the Io torus (Thorne, 1983). The rate of production of such
secondary electrons escaping from the ionosphere exceeds that of photoelectrons from
the entire sunlit side of the atmosphere, and is comparable to the rate of electron
production from the Io ejecta which becomes the torus. We conclude that the non-
Io-A decametric radiation is emitted by the secondary electrons produced by the heavy

1on precipitation from the Io torus. The heavy ion precipitation is intensified

probably by the enhanced field-aligned current in the Active Sector.

—
Decametric
Radiation

UV Aurora
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Space  Experiments with Particle Accelerators(SEPAC) was carried out
by the Spacelab-1 STS mission from November 28 to December 8. 1983. The
purpose of SEPAC was to perform active experiments in the ionosphere and upper
aimosphere by injecting a high power electron beam and a high dense plasma plume
into the space. The ELF(Extremely Low Frequency) oscillations excited by eie-
ctron bean injection were detected in SEPAC as shown in Fig. 1. They were around
53-200 Hz and strongly influenced by the Space Shuttle charging and the Shuttle
attitude with respect to the magnetic field lines.

From the observations of SEPAC data with regard to ELF oscillations,
We can find several interesting features as follows:

1, Langnuir probe currents are strongly fluctuated.

2, In electron energy spectra , strong high energy electron fluxes which shift
t0 @ higher emergy than the others were detected in FO7-2, in which ELF
¥as detected, ang were 98° -112° from the earth’s magnetic field direction.

8."The components of Space Shuttle velocity perpendicular to the magnetic
field have ap approximate linear relation to the frequency

» In VLF data 1.3kHz -1.6kHz peaks are detected .

From these facts it can be said that high emergy electron fluxes were pro-

and they were directed nearly 90° to the earth magnetic field. Current

driven instability, especially electrostatic ion cyclotron instability is

one of the most feasible candidates for the ELF oscillations in this con

“figuration because it has the lowest threshold for excitation of heating and it

(o Shamce the electron energy nearly perpendicular to the earth’s magnetic

fleld . Also it should be noted that multi-ion effects, Doppler shift effects

can be coupleq tg electrostaic ion cyclotron instabilities. Eventually in the

VLF band 1.3khz-1.5 kHz peaks are detected at the same time as the ELF was

detected, Argg We 'should note that both ionm cyclotron wave and ion acoustic

vave could be excited by light ion contaminations.
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Direction Finding of ELF emissions in a Detached Plasma of the Magnetosphere

9 WM o+ AL I M Raws Le%e.uv'{e
( %= G 2e TR S ( LPCE, 4nld))

Abstract--- Wave normal directions and wave distribution functions of ELF

hiss emissions in a detached plasma region of the magnetosphere have been
determined,with data from.the geostationary satellite,GEOS 2,located in the
" equatorial Plane at L=6.6. Three different methods of direction findings
have been utilized; (1)the Means' method based on the hypothesis of a single
plane wave, (2) the maximum likelihood method assuming a few plane waves and
(3) the maximum entropy method of determining the wave distribution function,
and an intercomparison of the results with those methods have proven to pro-
vide very reliable and definite information on the wave normals. As the re-
sult of analyses for two equatorial ELF hiss events, it is found that the
wave is consisted of a single peak(or a single propagation direction) and

the wave normals of the ELF hiss in the detached plasma as the source region
make very small angles with the Earth's magnetic field and also we could

make an experimental estimation on the unstable cone of the emissions. Both
our first direction findings in the equatorial plane and the previous corres-
ponding direction findings at higher geomagnetic latitudes are tried to be
compared with the theoretical electron cyclotron instability by medium ener-
gy (3-30keV) and it is concluded that all of the characteristics (morphology

and direction finding results) are consistent with the electron cyclotron

instability.
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An N02 photolytic converter was recently constructed with a
275 watt mercury short-arc lamp producing a 40 mm diameter beam.
The diameter and the length of the photolysis cell is 46 and 250
Mm and its volume is 415 cm3. The conversion factor for ozone
free conditions igs 31, 21, and 11 % at ambient pressures of 800,
500 and 309 mb respectively when the flow rate of the sample air
is 2.1 s7p 1/min. NO detectable artifact signals originating from
Sources other than NO, contained in the sample air were observed.
As the Oxidation of NO by atmospheric ozone competes with the

ph°t°dissociation by the lamp, ambient ozone must be measured

Simultaneously and its concentration included when calculating

ith th
the No, mixing ratios. The 'Nox mixing ratios recoréed wit e
Present photolytic converter latitudes around 32°N up to 5 km in

March are quite often a few hundreds pptve
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It is shown by numerical simulations that

enhanced current density can generate double
layers, even when the electron drift speed 1is
significantly below the electron thermal speed.
The double layer potential is spontaneously pro-
duced by the space charge self-consistently deve-

loped inside the simulation domain. The particle

J.R. Kan

of the
layers with

increase with increasing number density

injection current. Strong double
potential energy e $o > kTg (the electron thermal
energy) are stably formed when the injection elec-
tron current much exceeds the thermal current of
ambient electrons. The backscattered and mirrored

electrons are found to have stabilizing effects on

influxes from the low-potential boundary of our the current-driven double layers.
simulation domain are independent of the out- (published in Planetary and Space Science, 33,
fluxes. The potential differencecp, is shown to 853, 1985)
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Dimensionless time T is defined as T =
Temporal variations of the averaged potential difference

acrB88s the simulation domain are shown in (f).

—108 —



0-43 LIRSS T OBFREYRI B RS>t RAY TRACING

R AN HSARILRE AR’
HEARFEL CEEEMATI

R OBRFBEICE W T Continuvum Radiation EMRIh ZFEHNRRETHh D, TOHESHOFEICH T 51E
B3E LT Linear Mode Conversion $3d% 3, ZHIIRFTEHN. ERPICERE (2 mode) &720. FDHPID
AR E = H N2 T3 XIFEFEELE HS—F 3 34 (Radio Window) ®ifiRd ZpRc. ED—HEBH O moded
BRBICIRZEEFS>DLDOTH 3.

L0222V BV T. MAWL. 25T Ray Tracing IEERWTRITEITo 2. FT T, B1IWERY
O3RWTEEE Model BXU. DipoleRilf Model B AWV, FORR. HMIBEEHENT L EDHIOA D
90° WiFWFE. BBHILEIAK CRMIKITEICETTZ I & E2BELVR. SE. RAWEIWTIHEHK Ray
Tracingle 3R U FHEADIZRERZNTU 2.0

Ray Path OREAKFHELE2~4AFY., T T In(Kp )<10-* CEFIIEIRTE 3., FH%L28.015kHz
(f~1.1f) SEEE 12000k Wb LMPESE 3.25 Re BESESIE 2°,»=89.8° THRHLTW 3, HI21d. WERTFER.
B3t BERFEERUTV 3, HAW. Ko BRU. JO@EMNE <RI DNh. BEHELIIKY LR
RRY ., BRFICIERI NS, #EARY PLE. BEE2ROCEBBERTRELUTEY.. RESOEERE
HOBIENRY L AED SDREAE 7E UTVS, BV Ray Path . FFEMNHELESET L. 7%
1T 183 I BV TRRHOWEILRVITS, ThlNomid. BERE UTORFEEL. FEHK Ray Tracing
THARFHEERS.

HIBEUT. HEHOFEACRREFRERIC Sy TShians. HERE— FTE®RT 3. JOZk
U FEBEBOT. WOBRBHEPBRHEN I L E—HT 3, Fh. BREE-FLR3CWE. RO R
BRY P LIRS TORGhIER S0, T0 Path & X &WiBYY 3. MBHEELEA VRV Ray
Tracing AV 3 LENSH 3,

2EYR 1) B7 7TOEFANRERRBRAFSEHS  p53, 1985.

1.8 ’; 2: —————— —
m I —
1.4 s 0: ______
[ g, : -~ ]
1.2p 9 of
~ 1.0 = C ;
N - -
To.e|- g 4:
“ 0.0l "—;’ -6 ]
0.4 & _aE E
. > 8
> ] 3-|0£..|...|...1...|...
(1] PSPPI PP IPETETYS BPUTUTT BPUTET AATOrS A ] 6 3.8 4.0
2.8 2.8 3.0 3.2 3.4 3.8 3.8 4.0 3.0 3.2 3.4 3
RiRe) R(Re)
figl. BFEEETL fig 3. XEETIRTEHE
-~ 3 T ——— .
o s .
o 2k —n= 150.0 i
e ! cm=pn= 177.0 °
g, 1 F —n= 80.0 ° |
o L -
w Or . o
Q ~ e
2-hr T - . E 3
i -~ - ° 3 ]
- J ° 3
- -2 i 4 )
5 ] W
ot I3 3 NP BRI RS RS Sr 0.01 0
3.0 3.2 3.4 3.6 3.8 4.0 0 jo 20 30 40 S
Rt Re ) T (sec)
fig 2. $EiRTFEE fig 4. Kplk#EHE

—109—



- 44 jﬁﬁ?ﬁﬁ/}if?%(ﬁhnff\ﬁﬂ?/’/&%%

K It Enl G-
AR GAHE

M R 7 =Rt 0] 2888 . % & A cobd ploama o 7B 1R 4 M7 10
G BRUGLY CALBBLAN A7 —Be kA 5o Licd ) . GF 0 BAK B
AIALIN 7 ~Ralith (e it ) AR AAE] 6] - L 2681 #. ( J. Do
T 26 U28033, 30 (/9783) 28/)

A, Vlnorr AN B4 4 AT — e %‘ﬁﬁdﬁ\?\&%’% L. &FaBAX
BIRKERAN AT il il S 2 5T By o HHE 7 v sdnse, 440
"R |-l | B/ | St § S v b s A%k,
W:J&/@)ﬁawq/f{‘/,y\ﬁéﬁﬁ‘ﬂ%%ﬂ. BEABRKAHL (wf)) 1212, CEL
BRA SRy 5 CEGLAG a B sARL 1. R &Rt 0 ~f) aff
A, %%zﬂ BTlhra 7. ool 7\7”’*"'%”%1%4@%2%6 X 7%

SO ) BMER Sl 21k BRI BEFY L L LG,

—110—



Kiz B2 7" 5
LR INIE R R 0N ¥
HE e EH 5
(&@RK-1 )
1. tsic

BABEBB 77 X =hic,. IVFTFHTTE
THR- BN, BHEE—-F 4 442
ptoyB(EMICW)DOMIE » %= 2 44z
DVWTERLLE, BFICH v } S5 wrhT
NBFE -2k 2HMPEOMAM . For-
slund*huicfﬂﬁﬁﬂ'cwéa b 1
TR, ISEE-1WEOEMT - ¥ o M4
EHEBLTC. W2 RoDMEE R R & L 72,
SITRa-rFoORTFRER TS ER
bhateh, 2 - LM FF 53X ipizsov,
Xy POBFE - AadEBEMEL THNLE,
2. ¥

Y, ko P IX2RTFEIa AT S
AvHFoMA+ER LB T. 2MES
YBET L. 0B, KBBET L YLK
Abed, XFEStix"™imte s,

K= 11+|Z—’Tzlnv1"’

almost
cold plasma

hot plasma including
electron drift Vp

(1

+|Z€J].S-)J.[] "VI(J)

w )

X. Z¥oBoENEL T,
DREBEICH T 3E OO MMBEN s,
Ky PBFOS v HUMNIEL T
N+ KTH B
DBBEET-FEF L 50 mn2<<Kij
ThB, TIT n iEHFR . KiilzkS
BEF Vv VEEK,
NBHARICEHERTHOEZICKL T, F
- —-HEMtTFN, (4 70} 00
BHoBBLEATEL v, )

BE:Bwv T, 8L 2omiiER

D(w, k)=0 (2)

NERREKD D, KIZ, (VAN AMT,
I-AFHEBOTCWE - FIZHY T 589
=0nREMT. 0wk k OFEERD T

WwE E¥

RroTHRET .

>N BBFE -4k 3

B.T. Tsurutani
(J.P.L. )
RENVBEOREEY XA
- _—Dij
- [.QDL] (3)
ow

HLDr.Dilz N Fh
(DREBHER., RUFEBTHB. X. 7
BARERen BB E+ 3.
3. stRHBR

H. He, ONn3HMANIEAL + - 2FEL
TA)XFHR LB LI AT, (3)
AT, 2= FRFDS & 7REHFR.
I-LFRUS» P4 DH 4 20F 0
REROLCEE TS 2., £+nbEN ks VEF
DIy TRENMHMKELS LD, ¥>0,%
ZRERHB. 0<o<Qiod@lc., &
T+ 3. (QiRdHOD + 4 o AMER. )
4., F& o

- FPRFOFEENYL & TN Current
Driven Instabililyi2 k3 EMI CWizt=o
TR LI, 2 Ron @B T, 2 -2
Fns s 9EICTLB T, EMICW
MEZLDTEENSB I LN o1z,

* Forslundy D . W, el al, 1879 J,Plasmna
Physies vol.21,partl,ppl27—139
weS Lixy, T,HH. 1962 The Theory of Plasma

Waves McGraw-Hill

i0ve
et/ (NG vw) Lo ) Afe 1.0
(Gee 0 ®aK3T QUISHAGH CLANITY  ngee 0.030 male $2-Q13L6
=Cr LD QLECTASH CRNEITY Qes Q.01 »Ce 123. WETI
22 15). BRY)
Pue 288, LxNI)
Tue 30C0- tEV)
et
s 3 tee 1. igw
vo/atne 3. 10

T™hgTae Q8. (3C6
agrate c.on3

NORMALIZED GROWTH RATE ( 7/ atH")

H
i

i

6.03 813 L) .6 0-60 .8

NORMALIZED FREQUENCY ( wp/ {H™))

M. 1 HHARAEEOMBERNY

—111—




HFR BK (FEHEHFHRFA)

2% Ha

II— 46

ESNE N
D
e -3
o VEE
SR
T*cﬂ .
na.c..c
o EN 0
<33
M%_o
E@v&
%%EK.
AR - -
Kesmsg
NS
MHBR W
SRy
NERHY
TR O.EQ
hew MR
Ve kR
SR ew
VKB VE
S NS EURY
1N 4o i 4
Comey
E?.KLIE
e )X
. I NI VI
KLV
TN |
IR g N W
[R5 N N
Tww . N
R
3 B 3 LN
SPu o~

NEgR®Y
TR RNQ
S BVE- Bl
HUBE WV
S .e
YA N
SRR R
FEHVE
RREBJER
PR BN
Yoo 5 e
BE .8
SE V4 .
Bl P I
| ~ Ny
YRR -57]
P&
XKEeENBEN
NNXEES
NEPRSP
RS -
¥ Ned
BRHKS
BERVW
. HesR
rFegny
HERFIKS
RUBRB
e . .H3
RHERUL
TERE oM
EROHE4Q
AFgrQPY ,
B o) REE
BEVI-NPE R
- L EER
RN#BHEeEeR
- M NKA

Hng
aN3s
Fool
SN
¥~b |
Y NECR
R QN
.FELR
NES&R
RN
FH0WU
LK .0
SR>3
EURYV
iR e
BHOE
= - N
IUW
LB VRV R ¢
SHaK
EE ¥
FIE X Y
lE&N
NER ~
L NN
e R
[N 4
VIR
MR ¥ E
m &S 3R 4 53
DSejt! T B
1 Nogs
> .@E .,
m s € Q

Nney W28 MNE L
DRI I P #HE NN
o CHE o

FPRBELEN
THYOWK ~
BE-NSEVEYE- T
VR B ..
PSR D
¥HILEMIQ
¥ OBnEOR
HPEHE
BECEPrwN
NSV YR NF Y|
w ENRY
| K eR=>wm o,
PREENE L
DY v v
MNHEBRNYHE
2O NEKER Y
NYRODE B
T FB Ny
AR E>HEBKES
HBNEEPR-
PASCREE
SRERQGICW®
T BE S PR
5 CENRaED
VRFEN
D8 .

800

200
Weet
3q 2

—112—

®.RWV
Koo
[l S
MUK
REAR
HWRIOH
R m
qw X

HN 5™

5] 1

Hu




BERBERNTHINN - = v IF

Reicd

K7 7 \7 1 — kot

KAg — -

T5XR D Aigh-B oh RNt oA
RERL 8N 5 - 494 P50
Bipml4dn ¢, BEAME: 28EE W
AR < » B BT it <
df, Aulil. RSN TRE T,
FO7bpNT2- BIRAR D 2 2
Ko, o, YofE R r4a 3 >

At At AFAN s TR+,

B @ 9)| E250 )+ - i + oo
= () s Lﬂ()

CVIRAEA @B Wi T A v o F
Y7 B s A S TNV -2 T
’T:—’I'?-il'-?ﬂ»“(?’é' X587 B, T o FAEREN.
RioRr sineh & KA T > Y4
o)) 2 { o<, BAE 35K
TR iR 21 -‘E- TEryr 2
N2, B2 1t fan(73) o AR BT 70\ &
Ao, Bhfkics . 2 (x) E48A 1 = 18
AR wWE Rt

FREE - Fizhiis LEYS -@En,
TER < BERF D=, k) FE I EERA
file LEAM@ENS L, 297779, &BRo E -
FigZ wBAL - Foh TR * 2,
H13ALRAA@ollls L 2 kb i A

-PadlA Rk A, K)ok ke

OFEANWTT SMHD I\ - =27 £ -F 2 1F]
EIGENFREQUENCY-K (PERP.)
5.0 [ T T T T T ] 75.0

1 2.5

<1 70.0

67.9

NI

A 3 (hxs)

ARs D2 @) 1z AxY, B AEAN
= BB | . $hTRA@ o &S 150G SBL.

FAMe LY \BNEA Tl LA 23,

12 (b)13AR T~k —ARt L, 25 0
$B,,5P* &3, MM £z A EA
<t, 723, 3B, 8P »{1AIAIR T E |

CEs 2 3AMIB I E | <RI AN DX

Bwh ). whBsBRoL » Tor T
—viirzu-2-FraftAz A R~
3 vha,
=2
g SE.
1
(@) 2
“ |
¢ 5B. }
T 02 g 01 0.0
(b) 3 %
—'EO 0.0
2 *¥i£—+w@ﬁ%&

(@) PNTe-v Be9 T SEL, 8B,
(b) T o~k ~4kt 1% 5 §B,, P

| b ot A @ < BEA)
D1 AR A T k> SR B B
B 243 (k) 2 B F) (Vage ma? HAB )

—113—



I—48
i’rﬁ%ﬂ?’?‘/j;‘/s;u—(:‘/s.‘/-’\@

T 7= —
LA dH E WA B EFR i
TIXRTORU RGO E b 1805 & 1 (FIAE Sy IBBERE) . — 8 SRKA

FEBRLU. BANUBAE®S 75 2B R0 FEE AV TERRECEME A T 0 3.
VRURBS, ChRRMOTHBME AL LS LT 3L MHAOE—HIED R &+
ﬁiﬁlzfqt%&ﬁnﬁvﬁanmu.:;_«»x;u. FOEIIRMBMMBMIEIN U TR RS
REFTSbr sz, BESCABVIATVIOUEBRBOFET S 320, il
E”*ﬂﬁvnhximmwﬁﬁomﬂvu\ﬁﬁ%/4Xt%®ﬁﬂmEﬁ?56®
“"EBTEs 3,
ﬁkﬁmammmﬂ&mgusua7»7«>aoan$wﬁﬁmwuv¥&turﬁ
iﬂﬁ‘%ﬁﬁmommnmgmwmg#_mﬁokgmﬁﬁ!mﬁﬂt:ﬁwa7'—3~J775!‘1'
Ko!&ﬁﬂﬁiztmﬁ*v&a, SEUBOHBER., BHMIRET 3 —BEHUDT 5

zuzz?htﬁ"&ﬁﬁﬁi!&fﬁﬁ?ﬁﬁtﬂ:«'i6%%&517&@’6%&1;9“{#5%#‘

*)&mﬁmkbht
B MR e o v TR T L RN TSV I HER O M @M L

9df . . a8f af
v o _
ot ax t GEa =

(v, 0) = g v)

845w

0f(z v, t) = _aa_ﬁ)rg(x_v(t_-;). tl)dr + g(x-vt, v)
0

Rﬂsaxrt<zemna. THRZOHETTIAIKEBOS V¥ I@
BERVRbsnos sz, URBUBRBTEOERMETS 5.

NI

L

Agk =0.25

Emax

—114—



-4 BERLEARA v AT OTTEEDOTHER R

A ®E BnE &
GRK - I) (K - {3

HRDRA v AT ~FEATREHOHS < OBBRBRUHERMY I 2L — Y a Y ORARN T, TERT 3RS v AT-HER
RErit. GERROEATIRY THIE VL 5FH 5. BREOEEIEEEINLTER, ~ Bell & Buneman [1964] DA, BF
E-LRLBRA Y AT —WIREN L. BRBETRTHL 2 BFBROBEATHRL. FTEEMHR LZHOXL BT 3E
REY. KA v AT - HTFREEDSHBRTETHELR IR COMEMEE. BTV 3,

BAW. BWEHHERS CE ORI TRE I~ FKEPOEBVT. BFE - AlR& IR v A5 - HEEOHERY 2L
“Varseiie. FAESMCEVHEROMEIC L VRS v AT —HFEEMEY. MEXhZTEelEUk. (S9FEK. ki - #
%) Thit. BEROBEREROAPAE . BRECLZERH L S0 DT LY. BFE - ANEETHTLEREINZH
53,

R4, Bell & BunemanDEREFRE U, IERH L SV L TOWREIBT3HC LY. BREEOAI X - ¥ Tl BF
E-LREBRAY AT -HIREMRLR. BUHVHETTEHICL OORETNITE, HAUE,

KA A5 —EAKENEDORFOL ~IL b, PHIRIECRIEL 2L & VWS 84S % S H3[Matsumoto et al., 1980]. ApREDIE
BRI Y. BHFOL ~OLYS, YIHARIEIIRTE T 3 2 b5, B Mok,

BER. 5L 5 BBERRCEER RS OB T - AL L3 TR f ‘F
REOHETH 30 BERICRY & S8, FFAMOEERGHLH 0 £
A, BEHRUKRA YRS — OB TR EEDOER IR )RR S
B KL v AT -HREMT SNBVHOBERYRETII D2 < R 3FHTFHEX
h3, UbUL. BEERURA Y A5 -HSMEL TRASHETEFER Electrostatic Vhistler
BUT. BFOZEABBT|DOSh S, OB, mAHOHROEREMNAX
RIS ER S PEIE. BRI, ¥530FFEMSTHC 230

FHLEV. ZIZT. BREI- FEEMPOEENT. LV EREN 2 }’\‘)

PRLINK-BFREBRA Y AI - HRUBDBROMEOTER I 2 Vi

L=vaye{iF->7DT. BET 3, Cold Electron Energetic Electron
23R

Bell, T. F., and 0. Buneman, Plasma instability in the whistler mode caused by a gyrating electron stream, Phvs.
Rev., 133, 1300, 1964.
Matsumoto, H., K. Hashimoto and (. Kimura, Dependence of coherent whistler interaction on wave amplitude,

1. Geophvs. Res., 85, 644, 1980.

—115—




I—-50
FSDIZFR R 17 > X S — I FAHEVEEA OB = 2 L — > = >

Ht w wmE % xH &b
GRX - 183) GRA - H5/E) Gk I

VLF MUK~ FIRHOFBEREE UT. R4 v A5 -HE. BREAOBIILY—KFEDY 120+ O AHEEHR
PEBRTHIEFXSNTVE. SETORS v AT —HOWFRE. FHIEMMHT 5LONEE AL T, HDEREOTH
RUERCDRV, LT IBBEOATHROREERD 5. HDEMA L v 25— HOHRDOLEENSE L TE R (Bel 1t
(181, Kimurafi(1983)) o«  BEOSDIERIK A v 2T —HOBRE LTI, Kumagai (1980 DIFEIE S > 5 D 1M ELEAD
HEBYIaL-vay . Inanf(1982), Thal cevici(198DD 5 ¥ JHHEEADF A PRTFL Tal—va >, Bel (19
8OOV AT b O R AORT BRI S 5. T T FPRTIGHES 2L -2 3V OFERAVT, SU¥Y
HEEEE Y420} OVHERAORE 2 SUERATEIFAOERYBUT LTS

XY T-F.8el lOUDEMA A v 2T —HOY 4 70 b OV HBHBE BT 5201, 7 MRFY T2l -y a3l
Bok. HTEIOMRERT. OUROENA. {URTFORENY L EHOUERY ML EORIHTH S, 2TE
@o'ee'b’d\thﬁo)tgu\ HEBRWFIE =0 2ELMCEFMHEFSYEZY (NPT) ShTWDH0 H3H SEBEKX
5<u%t‘:=180'2¢®mﬁﬁ3n6£6
WRB. W5 EREHEFSvRYy (APT) b sve>y bgrs o F o7
Z‘i;f; ChUBY Y FROBTFHL THES

23, FSwps .

5APT«§B?£Z;;;;:§§;£3?:: " V\/U\/U{/Vﬁ7% z
SN OBRECY L mEnR s n e, K. B

DE G, TSRO R 25 1 4 e
2 14 AR >
FOREE T '

b ool rvromELes N ANANN NN

KETA NPT Y :
Z?ﬁ%x5<ﬁﬁ%&5mmv\%nmmmmi 0 S

=180° 5360° aommEmBEEIS =40° g

AL
st L il

BYSUR & S . =47.5°
AT, 2710 BEY~ETHS 6=47.5

T

6= Q°

. ﬁ:nam-?x MFYIaL -y avomms
SUHNY Y ywman, comzoyyom O

Eﬁmm&oﬁzamﬁmﬁm&amﬁﬁm~%b
tvfonbnvmiﬁ

vl T
e Al

1. Kumagai-H., K.Hashimoto, I.Kimura, and O TIME (Qg") 200
H.Matsmoto, Phys. Fluids 23(1), 19890.

2. Bell,T.F., U.S.Inan, and R.A.Hellivell,
J.G.R., 86, 4649, 188].

3. Iman,U.S., and S.Tkalcevic, J.G.R., 87, 2383, 1982.

4. Kimura, 1., H.Matsmoto, T.Mukai, K.Hashimoto, T.F.Bell, U.S.Inan, R.A.Hellivell, and J.P.Katsufrakis, J.G.R.
88, 292, 1983

5. Bell,T.F., J.G.R., 89, 905, 1984.

6

- Tkalcevic,S., U.S.Inan, R.A.Hellivell, J.G.R., 89, 10,813, 1984.

—116—



AR RE T 2 — 2. D IERE S FE R O TEREE

/ \g ﬁﬂg
(K - EiRE)

WE &
GRK - M)

M. Ashour—Abdalla
(UCLA)

BE AN=2 + V¢ PAKOVBFE—LEFHT IXIHAKHL. T TEC IS TTIRBARERY T I L 2EH
EVRSEPACRKRENMIThO . ZORR. #OrOHKES ZHBF—y»5iohlk. PTOMEIHEE—LBFORE.
BARTSARHHREOMBL. ERLZONANMENZNEDLDTHo>Re FI T ERARTRT DL D BRRROFER
CHEL. BHBY I2L—Y a2 OFiE2 A0 T, BFC—LARBEES RFNEE. &L2ORTFOEEAHEIL. TIAIHK
BEFOBRMRWMEMAT I E Uk, COTIFE. 1983FLVEHINTEY. YIal—yaryTAVEI—F.

EFAORBRBECHEL TRATHR TV B . T TUEBT 5.

VIialb—=va &Y. UTOL S 2ERES,

D) BFE—L0OK¥EREEEN S,
tkE-TLE S,

2) BFE—LIIEITHE (RBA®) IR WU, HHMT 3,

3) BILINLF—RFHPEREN S,

4) NFORMEIEC 3,

) MBTIATH. UHR#. XE—FH. R4 v RAT—HEDH
BhEiEEEh 5, °

6) Nu I T IV FBRF. 442 OREIMEDHIIES 3.

7)) VIaLb—=Y a2 AR BNT. #EFBRIERF Y v L DR
This,

B NYITISUUFRBF. A1 FIMA4 Y E— LDRHBAIZIBWE
Th. EOE LYWL Ny 2 S5y Y FRFORENS
ROSHES.

W, 204 VBT

256

Y 128

COLSRBFE—LREDOY I aL—y 32t iSRS
HRABHO 1 RFTBRT OV T REN LT b5 3 (Matsumoto and Fu
kuchi, 1985)c AHRTCUW2RTTMTCY Ial—vareiforbid
B EOBRHRTEOhRC LSO TR LEOEED> 5 1) °
2).7.8)TH3. 1). 2). 8) THULEICTOHERS H. 1
RYe ZhOWENYITIIIFBE. ¥ —LARFOEEI ORI

ZLERUTL B, CTCOREE—~L + T L —LEB E—LOTEE . 2
T BRRDPOAROLDTH Y. Lig1) . 2) Qot Ey 0 background electrons beam electrons
OREFNL<HNSB, EHL. F2WENv 2y . ot
) .28 | » iy 0.02 ~ “{o vy
59U FEF. - ARTFOMBEORTFR TN o W ‘:E' - o8 A -
BRBBESAREEXShIBBRA L3z 4° g0 < °
e WBHETE. ChovIal—Ya R 1024 \/\/\/'/V\ VY Ofhurg i o 1088 M"
eI KBS RBTFEY—LILL VBT 544 <o -50 ‘v
SPORBHMEEIY L. T OWEIHRC > o .
11.20 -f"\/’\\,,ﬂ— ool it 1184 g o]
W‘Tﬂﬁ?‘%e NG T ".-’
G ommmmmsan o =
BEXM Matsumoto and Fukuchi,G.R.L.,12, 1218~V \ et v 1280 [ g
61-64,1985. § 1 L B 386 O 128 286
Y Y Y

—117 —




OI—52 WM — .38 EBUTE AW kD 2 — 2. o \E SR — 7R JeE
CMaltsev RFVVLLD DOEZFTEMNE & Z DOIZEH M=

mE MZ BnE W% K+ ®BH
(RK - BB (RK - EBHAE) OGRK - 8B5S

BAOHRZETCURFE - LAOBBROVWT, —BRAY IS SYYFTISAIFRF YT P EEERF>RBFC-LE2R
STPHFEE UTREEDIE VS TFARHAWT—RTE (Matsunoto, Fukuchi, 1985) « ZIXFEDY I 2L —~v 3 Y IT
BRE#DTE &,

—%. ARAKS®RER (1978) TURFU - LAOEBBEANRBICRVI LY. ZhIZHLIPHSFTHIZEL2BFOLIINL
¥F-BHUPAE ZIAVTHILEOREFVHRIBINTE Y. FhiIZDOW TLyatskiy (1981) . Maltsev (1982.1983) #t
BIEUTV 3. Lyatskiv@BBRBEBVTE - LORBRKF IV LE+ 9T (BR-EBB) MEUBSE L. Fhitk>T
E-ARFRBOAEEN. SV I TSSOV FRBFUNBEBINLZLUTE - LOBKRFEERALUR. MaltsevbRIHBICHKF YU+ L
¥ruTBoHARRT YL LR2ERL. ZOPRBI 3 - LBFORESBHRLEAFOFIERDT VS, LhUE
S5ORYTE. BUCERVEAKTF Y Y v LORZHCHT SMBUKBEETA TV I L. ZORBEOEER Z S L 5> THRBR
VB3 DV RARDLVTHERIATLRL,

ARRETCIRYI2L-varyOFiEEAL. HSDREEUVRKT

1 2 YU LOEEHRDVTRET S, HKFVYrLBEBOEFLEL
_¢PWENTML _‘pmNTIAL TE1. 2%&%*.’('.0 E1Tlit (a) D& 5&*‘7“/“/‘\")'":3’

LEBFHER. BHRORL VBEAATERDBEC—LBF. Nvo Y
@of—~—~Z——| ob—— | () 9VFRFE 14V EDI-IARBEEEREATA ) . (©
, () &SRB, ChiTk->T (e) . (f) DLS>BR. K
FyYeLBHEESY. (@) & (f) WEOHEELTWBEDTIDET

-p[_f _pBEAM . 3 . S
LEASHEER TRV, REH2TRE—LBFIERIHEY
(b) = (b) X FREFIY AL+ v THBRBLTORFODHENRLATVS
—/\ ELTV3. COEFATRE—LNEABIANEIE (d) DL>R
_opBACKGRQUND _gaACK GROUND V/ENEUZY. ChIKEL>TTEBIHRF Y v Il (f) 1E (a) EMT

BY., RETERLHEVS REULNBSI L,

(c) e (c)' SEitLyatskiy, Maltsevd DEFAIH ST 3 L Sy Ial
J -y aVHRY AT LPNZE — L DMHIEA D TTER — X 5Eelectro-st
o TOTAL STOTAL atica—F#BIRL. 1. H2$EMBEE UTEARY I 2L -y

BVRITVEZOREHIE DV THET 3 FETH 3.

(@)0 0 (@) BIW
X 1. Matsumoto and Fukuchi, G.R.L., 1985, 12. 61.

2. Zarnitskiy, Yu.F., A.Kh. Pyatsi, and Yu.l. Sverdlov.
Issledov protessov v avroral’noy ionosfere metodami aktivnogo

F E=_FIELD £~ FIELD

m

>

(e)O 0 (e) vozdelstviya (Investigation of processes in the auroral
\’ ionosphere by active methods). Apatity, 1978, 89.
._q,°0TENTIAL -tp’ TENTIAL 3. Cambou, F., J. Lavergnat, V.V. Migulin, et al., Nature. 1978.
211, 23.
4, Lyatskiy, V.B. Geomagn. aeron., 1981, 21. 378.
5. Malisev, Yu.P. Geomagn. aeron., 1982, 22. 14.
8. Maltsev, Yu.P. Planet. Space sci.., 1983, 31. 659.

Wol——t——| o——£__| (n

—118—



I-53 BRI IR TR W > » & — ZaAZTED
SERRZFs B> S oL —> = > CID
Ha Fiz wrx @ AH &
CRAB&RE) (FKI)

REHO A4 » €~ ATREHOSRHIAEL. S. P. Cary [1984] 1T& Y. SELFEHSATVS, FThiTk 3L
BHINU THTERT 3D T,

0.51 - Oéb’
(1) Right-hand resonant ion-beam instability . &/
/

(2) Right-hand nonresonant ion-beam instability

(3) Left-hand resonant ion-beam instability

“r 0.0
(4) lon cyclotron anisotropy instability . o ¢ A nonresonant
DASDTEEUNE ZBHBAS M T TV S, FUT. COLAY ¥~ =
E=]
AFREHCHMU LY 2L —varvi, vayy FRSUkorEicmEL <. g
Tanaka et al.[1983], Winske & Leroy (19841, Hoshino & Terasawa [1985] #%2& % -0.5
o 0.2
L&biThh 3, g resonant
=7 B BRBERSBGIXTOMIT — 5 > Rk SWEHNEH TV S, -
=
‘f#.‘/ . E—AT?iﬁllﬂﬂ@bfciﬂ)t b'C)X@J;itt%:O)b‘&i %o Tsurutani -_E \.nonresonant
= )
et al.[1985] {2 Right hand resonant ion-beam FZeRitic Bl U CHIEF - ) ?)2—- 0.0
= P

. —
IORMERBA L 3EREIT> TS, MEE—FicoLTiE. Onidi

BLERRMR A WOV T WEBRTRITEITL. ZUT. ThEdEi.
MRRFYI2L -2 3V Abdalla & Okuda [19850tc & DITH ATV S, LU

-0.2 .
BU. ThEDNITA—P LB EBT. TOHMKMIRDNS A~ 1k BIEW 0.00 0.09 0.18

E<HBhTWARWL, Krin

TET COMAY - U - ATKEMEDLEON T X — 9 EFHEOHEBRITO. 14 « ¥ - AFREM ORI KBIROZAL
Bk, Zhid YT URRYY Y 2 ARRRORERT 5 XY ORI HEMENCHO RSO TS 3.

TORR. FETNEZ W, BRE- FEBYUT - FOTREMIEARCET 018557 X — 9 S5HHET 5T LGB L k.

Fhy ThODTREMPHOMRR T 2. £ ORI, LAREOA — 5T EORETHREERIA>TU £ >4,

TOVIAL-varETSTEBTEaRTH 5,

WRTU. 14>+ U ATREMEOParaneter SurveyDIFRONHBFREGA L B, TALELNEYIal—vay
DEFLERAT 5. BEld. SHESEBMRO—FIE RS .

B3R

Gary, S. P., C. W. Smith, M. A. Lee, M. Goldstei, and D. W. Forslund, Phv. Fluids, 27, 1852, 1984.
Vinske, D., and M. M. Leroy, . Geophy. Res., 89, 2673, 1984.
Tanaka, M., C. C. Goodrich, D. Winske, and K. Papadopoulos, .. Geophvs. Res. 88,3046, 1983.
Gaidi, N., Broadband electrostatic noise produced by ion beams in the earth’s magnetotail, preprint, May, 1985.
Abdalla,M., & H.Okuda,Theory and simulation of broadband electrostatic noise in the geomagnetic tail, preprint,1985.
Hoshino, M., and T. Terasawa, 1. Qeophys. Res., 80, 57, 1985.

Tsurutani et al., Observations of the right-hand resonant ion-beam instability in the distant plasma sheet boundary
layer, preprint, 1985.

—119—




P

SS ¢y amR RAL M E B

W

'}ll%’?{ ps

FLIZEH A » 5 BIUAAY Ao
BARE v BT B> v 2 A
BT 3~ 3NBE »R2 3 ¢ &3
t Xz 3 A R AR s~ R MBI
shock 237 2w v AL X B
332 ER¥F R, £3 .t
e sr i s e S5O
3l ek AN FER s TMP - T (8)
REaGHEH RY R

W rT - 985 197 45 78~
1I2H $ta 65 A, % aib]iio
SSCerRo . ¥XoFo 28 ,4FA
WA it L. 55 ¢c R >
bl adea ). Butalpa ¥
{2 nwﬁﬁlgrw(bﬂ;f% R AN i
L3, fea | B ol FUBAPHE SUFE
DrhE R rs ok . F B
"“‘*tn%'%-‘r'— y 4 3,

DSSclifhs g4t rEBEB
KBtz b 3 ek Bevy 200(09 224 3.

SC-exclted flapping motions In the near-earth tall plasma sheet

K- (8) ORBIT= 30  DAY=283

04— ———e

2). 3 ?S(/,,\n ’f‘, P - BX/,,\o*;ﬁ'K{/;ﬁéz"\
Be /0 s-H2)- B v 3 .
) Badimo BB w1z v AL )T g

BApB L onTn a0
w. 3 KRABEIEcRe oy 3 ko ith
2 JETR R <7 3 . (BFEE M)
) tagBEFYa 2oy fs g 1V
| mHz, 10 wHz & = 7 = € -7 &R
(S F
vk o 5 2 CaRE BT G vEA
::,Jﬁ';ilfz-}?@l/?z-@v 2 w A, Lo b 2
Koo sl RUBAEP W 1 S S C(shoch
1D R Y AL & T fEREIR F R 2" 3 AL,
/a,q,f magntlo Avnic wodes @ .‘fkl‘u::&'&ﬁw’
de ki s 3.

BT AT 2 D F ook
FElEEPE Lk G afERE @,,_{[?M
ot 09 2ody 30 LR L L IFF A,B, C
w¥ FA, B, C ridiec 2Ry, Fa
|2]-FJ$TR EHA, B itie &&&%"ﬁ'@sg
ol zde 2B 3, F ITesEBRE
?f»ax,/’, Béib_lslﬁ,%é/l 2 . 3%&-‘;\;
L2 uw 3 ,

FLAPPING MOTION MODEL IN THE TAIL PLASMA SHEET

macnpt(c fleld In the x~y plane
] s -
earth

”%}8{
7y -
\‘ v

—_ -

spacecraft path

(rolative)

"\ ) /7
" .‘:\ A /' 7%
'.. N *\ -/
D N\ 7




I-55

sc¥o Pfgl."mimnra Reverge Inpulse (PRI 12
RAAL TR e B FE 2 G 2 FREE 2
e 3 (Madsushita, 1962« PRL o BB & .
BRI 1Bl Ry T w2 | E dusk-to-davn
BRI S HE G ¢ n v BHW6ES 428K
T3z wza ), '—f@% Pz DPRLE m@\'u
tRIen e 2 3 CAraxe, 1997« % L
2, AR nd B~ 8f Atz R
BRATR © 7L v T 2 9 3 (Kicwcds ondl
Araki, 1979) «

BuMAR Lt B9 3 BRBIFRS > 2
LBt 2R Ty, HE Fw?"5-
Bt AR 24 3 . ¥R 23 . scm,
BBARB =207 SCFR-+) A AAEE = Ky 5 3
TeT I L. SCR (- o R o M % . (PAD)
Fhks 4200 - & PRIBID 125 - ¢ 5540
122 2 Foo W & ( Kikuchi etod. /988 o

SRFRECT . R0 SCR(-+) g
51 THBBA ST AR (nsre g
SCR(~+> o B PAD o A0 454 %, » PRI ®
Wen 3 - LEEET 3,

AR TFLe AR ¢ 200 4 W 7o Gyl o
SCR (-+). $£2 . £f8 2 3 h T HABR
Husafo lI(P425: 1) 2 480) 2 ¢ T SC v sc* 2
T3 SCR(-*)» & PRD o W%E (@) v R¥)D
BRSC" o PRIN MM £ — 34§ 2 A~ R o
S} 24 & Y SoEF IR W T B ()R,
tod R . RPFD 8 Husafell v PRI Hii
th i aRBE B cREMES n BB A
ABE 43 c2 R 2R U Te = v gt
T« 3.

BEIMK : 1) Matsushita,s., TGR 67,3753,
1962. (D Araxi, T., PSS 2£, 373, 1979 .
@ Hikuchs, T and Arari, T, TATP 41,927, 1929.
W) Hikuehi /T ool , TG R 90, 4389, 1985,

S CY A B g 3 A AL E LD w83 HE oo Fdc

H b &
B o R AT

L] ] AJ T T ., T T T T T T T T T
GEOMAGNETIC H-COMPONENT
at HUSAFELL

| GEGMAGNETIC H-COMPONENT

20 nt at KAKIOKA
" e -

1 N [ I L 't L L 2 1 2 1 1

s HF DOPPLER at AKITA

10 MHz

,L;v\ IR

Al 18 c

Il 2 2 i 1 : L f 1 1 L 1 1 L L

3 54 S5 56 S7 S8 59 O 1 2 3 & S & 1 8 9
1501 16UT

FEBRUARY 20, 1984

Wtk M E o seRA T - 9 2 THA Hil 8T
o rgBERR . T, Husafet/ » TREZHY
- 9 a1 ARrFARMN - AR BRAETEL 2
DM B B e\ i E s A2
4 .

—121—




II—-56

BB UL F B UL F DOiaEx vy

(P i 221U L F)D

JeitEE—. B BN, FRICE.

TSR (WKHE) |

WA # (kA .o B (EKEHE)

BRELEREOULFOARNLBRNTTH 3 M.
OBREAAREINEEE, ARYUREAFEoTWS., X4
%u:oxmn#?a%mv&u.ﬁﬁﬁﬁﬁﬁﬂéﬂk
EZBEAOLDOTHIN. 4EBATPi 2L HBMULF
EBRBELUTELED v,

Pi2 ABABY T - Ab—AkfoTHEL. o F
—BSHTRAXOBELAHETEIL,B. Pi 247 -
%hTAﬁ$ﬂ§m¢®—$®ﬁﬂt&otﬁﬂfakn
qﬁnueﬁﬁﬁﬂﬂﬁ&u.%bt.Fﬁﬂ&mPizﬂ
B YT AP AR HB A - 0SB A>THES =
t%ﬁﬁuﬂ(ﬁ&n#‘Eﬁ@ﬁuﬁ&&?%ﬁﬂén
6Wﬁ&&?izjﬁziuﬁﬁﬂ&%?%:tﬁamw
u%fb%sﬁfﬁﬁn.nfhﬂ!ﬂ*&ﬁﬁbt(b
(muou%m&Q:t&#i.fh&ﬁﬂﬁ(%kb
&5&:emnb°k.umbmﬁe.xaﬁwﬂﬁﬁ%
ﬁmﬂﬁﬂﬂ'ﬂ'éﬁﬂﬂﬂﬁﬁ. (Samson et al.,1971) %8
ET5E$KF#%mﬁﬂ#&méh.&t.ﬂto#%
07'$-Xﬁﬁmﬁﬁ(mﬁ&E60'ﬁﬁ)?Pi2

EZQEGQKﬁﬁblﬁﬁco#mEH?m%(Hh
mwhmﬂ)3h6K§aT~25§57517'$—x

ﬁﬁ&?ﬁ.ﬂh?ﬂﬂéhé?'2 <
m@ﬂ#ﬁiot&5KSib.l PRRAREoNT

b#b&ﬁ%.%:(7517-#—1)&Uﬁﬁ§m
ﬁﬂ;gﬁ#@éPiZKOHTm.ﬁﬁ*%w:&ﬁ%
“ul uplzwﬂﬁﬁﬂﬁauontu.unuez
ﬁﬁ;utu.kﬁoAFGLmﬁﬂﬁ(&iﬁ&SS'
h.agr;ﬂﬁﬁotPizmﬁﬁﬁﬂiﬁU-”VV
y al?imﬁﬁﬁvﬁﬂfu.PizuEmétﬁﬁ
Lﬂ ﬁzfommvuﬁmékﬁﬁfézt&§Xt.
mmb;ﬂb.*&ﬁ&:kk.:wﬁﬁﬂAFGLwﬁ
_ggzs,HRRM(ss')uaaﬂmm*vbw?
o &Ehk%mfﬁar.ﬁ&&mmﬁwﬁ(7n
TANPA ENYIHV=7D LONPOC . &b icBE

ﬁﬁ40')0;_’tt b
EHMBBNE RTHs R PN S0RE

-4, Pec 3, 44

2
BE oo e CINTTES 5 4. BEARYOX

it Herron(1966) sZelwa

son(1972),Green(197GJ.Hier-JsdrzeJowlcz a;dag:ut::::
muvm ta<ﬁ.:uawﬁ§tvutu.ﬁanw
ﬁﬁkﬁﬂfathn.aauﬁb&naéﬁbatnn-
be%ﬁ—waﬂﬁﬁﬁentu&u.:namm%ﬁ-

BIABEL0-50" 0. whps 7
EEALTH2bAE, PRERMROT -5

CHDEIRRATILD-T. BED IS 2 BELE (BK
BE. 20—-30°) . FIZLF-> THHBMLILHIFIIUL
FHEBEIARDOBAI2FTVWoRIZ, TOAFGLPRELS
BI3MBERYO FREIL) 2 HARTIVAH X DLEBR
=e.

THLESLEFRALLT. RWV—DFKRITHIARE

M (19844 8H) . Z77Y hoHKEMgAititFL
W4 (19854 1A8) "EREULFORBAICHWE.

5] ’I--- ‘i S $h BR i 41 K ] B > % R

RILIVITER-ERWETZIZLTHD. 77VHk
HORALELLTY. HASHtABARERTHY. o,
BAKFRBETFTILHIDAN-VvEHOZO YT WSHMENE
Hhi. COHOH%. £WHNBHIAOLLL VW7 72U 3

D—HBECORBCIE IRV EHEN E-S N, S8
FRBUWLLTORREXBBETEE, BB, 7522
ANF—-bEHIH (AAR. BFEO0O. 1 nT , Sinoizumi

and Kitamura, 1985 ) k. HOBB L =KM@ 3w -
Ao be-oH—- (3BHFUYYT, 3RLTHAER
£2. AEBE M EMGESA =, Saka and Tachihara, 1985 A%
Awdhik,

HRBIKROBEYVTH S,
FPi2®BHEMWULFILDWT., w02 7LiEEEr Tk,
1BDUTONMBETHHELI—HT D] .

LAaLLeNs, CORBBLECRAXEZAFGLBEEP
i2OMBLHA-AHILHMUT S, ZTOFBEEBRRERTIN
<. AFGLOF -3 5HAWT Lester 26 D&K P %8R
LTHE. TOHE. AFGLOBIEHOAN. BEAB/ES
5° 5S4 VORUBFOF -3 2AVILBELORKRRD
BVICBN, 40° 54> (TAMPA L LOMPOC) O F —
FEAWIE. HEEBIC MR YL TRELI HAEFr2L
Fhhrs =,

ZHhDEBALT. HEARAOBEEEmE LT.

(1) BREPi 2. m<>O0T. - THHEHBHT
5. (2) ThitRL. EREDOP 1 2. m=07T.
ER/BICR . BYBBTH .

(3) *DOHRIZ30° —40° WETHD.

TheooRRIE. Pi2uoFRToOHBIAKRBIZOW
TRYMDEMICH DN, ELEEEIFNSHELTRVWDT.
SERPI 2R KRB TH D

—122—



PiClR#aNERBREBETSIIEORKBIEY

~“MAGSATBLUMLETOWMBRAFKSEA—OSHFKRE —

POB. WWEEA. KRB (KRAE)

F-0SMBEEFTOT THUI N I MBBREGP | C
ORHEBBIIC L > Ty A —O SR /S BB KR
OXBRABED TREMI LA EEIAHLSORNA . 5
BORBERI CELHHMOh. Thho. ZOMORE
U RS-0 2 XS SR FOAHC L > TS
IRAENEOBR LI VD TH I L @B xh i,
TR AP -V TF-OSOEBEF -SR-S
TRAAVIRBEhORBRRBOKEREED. Loes
NTREREBTESZ L RIN k.,

b»b:of;»m%g&&mat%kwmu‘mn
fA-O0SDLBRETFLTHMREN 3 i0R IR T 5
BETHCERHALRG T RS 2,

ARRTIE. 1980F1H23HM. Steen
Rive rhE*&;‘ﬁi&bfeMAGSATﬁiE(za‘sﬂém
BEYE. AECRabbit Lake THElxhn
PiCR®IRUSteen RiverTtoeXxsLy
BB - TZORBNBBRIFET S L2 BmHL.
k. ARECOBBABREE NI —OSEBFOAME
(300 TURRL . EREBEOEH BRI S HLOT
BH5TLHHEBL R,

BRMAGSATHIETHUEL RRIBE O W5 -

EHR— (BlBE)

MAGSATH»SBAREHBR>TTURF—OIBET
DA-OIFOPITEY. ERCHEAEZH I SPN{TH
ZHBARBRVMAGSATHRICFIRIGER. 7
—OSRFAHLESBEHI»OMRBILIRBATRETR
T BENBRBRIBEBEACZEEZB L LI3H0L L
TERIAZZENZNS. Chitk>T. LBOET
LORUENIEBSHh. PiCHRUIBAF[HEBETCHS
T EDEBRMICHERBTh I,

MAGNETIC E~R COMPONENT AT MAGSAT

18 nT

LUMINOSITY AT MAGNETIC FOOTPOINTY

J\/\/\/\k

MAG DEF DUE TO CONDUCTIVITY

MAG DEF DUE TO PRECIPITATION

]
134540

134920 135000 UY

—123—



O—58 P

Pe I1NWBARBURABE R T 7
FAIR—REHTREVURAA DY 42
QPO YEY, BABCH>TEE L E
TEBEHELIRBTATVWI ES 2 &
hTWw3. EEBLGEEREOBEY D
POSTIAINTOrYDOEMIRAY I L
He*) BEOIRED A A Y E2BALT W 3
CEPERBEN, Cheoo4FYOHEER
SPABORBOTILNBEIDHOIN TV 3.
COBRBORBARERR it (RALE &
ATTROBEB P T A MOEELY &5
) BRO>RBrm 8+ key OTOFIRE 3
VYi470btn0yrggessesrohnT
w3, BABETUHFUE "loss cone” %
ﬁtnvtb\'c, Y4 obro>EHeoH
IR st o 3 Moz R RBr s 3 &
FR203. EmBmTumoOEEE
0SS cone” CXODOB3RFDQfluxts © 0 &
jf—ivéo,a%mﬁgvks<n%
;;R&bamﬁﬂmxg<m5:tﬂb

BEREGRY 3R For s s — - 8%
KdoTwy 3,
RECRBEA3Pc 1 umiBo T @
BALCXS<BEBsnTsy, gomes
#&%i%ivimmmﬁ'75XVoE
C2x2TRY 3 e mpmy gz,

‘fd‘.‘/“f-fﬁl:l}n_yggo)

BESES

CLTHERESRERR 1,

1 b 2 5K AR B oD 4%

8
B2 )

+

B
( S

® H

wETCTWRHY T+ —

L

R > TFH®

B O(MLT=12-200I B iE DL > & v L 22 W hNo
n-periodic Pc 1CIPDPE & L) %, 4 T R
b — & @O ”onset” » S 3 0N ~HEBHEL
TH#HTHh, HFETDHBDY TP —LBlCU
BEBEOHEDVEES>STP c1HEHEWELAY
YLV AORHEBEVECERB D
Th 3. ChiY TAPrP—2FESHI
FLE¥—HFORMEE->THEORERER
B RKELROVPclEULTHBTHARD
DEH > B . 27 AN B B N VAR
BAET STSAITOREMEREE W oh
o7 P ODITRIALF—-—LXWUTRT. x
FPLF—ORMEEOANY D LY » 1 0OH
HEEIOVEBEVCVRAK THEINBEET 322 & i
b h»B. FhSSC, S R¥EABOD
BMLREHBMEIIAFARECP cl BEITH
ZEdbHMO>ATVE. CoBaiciipy
BEOMMR I > TEHEERAENNN X S
tlkREY, HEBMENRELS LRI EHEX L
3.

DBEO IS REABEORIBSET® - T4
EPclORERODWLWTEEBOBE LT
LEHOELE - BREE2ITR .

BT= 188nT , Ncold= 18/cm? , NHa/Ncold= .BS
Nvorm= 1/cm?® , A = 1

(4]

180 keoV

T
-2

lOg[wl/Qp]

—124—



I-59

A b —2ZY 2P c SR Z2r b ooraEtE AN

MOz, E5 G (kK

k%% HEIO/RE, 7981 >B0FDGOES3DEHDevent2d>T Ab—LIAL1LPc5DED

AN PSRRI O T ST EICHE A2 BLTRIN D, SO

Ny o35y FRIBOBERUAHROHRIE

fiok. ThEEdIL MALTHE L LIEGIERS ORISR HSBHESEBIO 2 [SORHEEHE F2HICHT 3FELL

BHETS.

1343, AP—LY4LP c 5HUHTh IHOBIBOAEL FLAEd i po | eHOAEEMNTH

3B0EI5. (H:dipol edliAm ViradialAm)
HETWR, - %9 LIERIEMS HRIR A RSO 2 IS0 R %
bOEDeven tIZOVTRG LU (B2) , Ab—L¥yAL

Fig.1

PebDF—yRBULAHBZE RO MITDORID & S Ltgkns
VIVIIEREh TV 3. e U TEXREN (FR A ORI S0 teT1
T HES (EMERS) ofEshxv (To t a | ORIZOIMEEH
INEW) BHIREND & S5 RBIEOMEDORENA S NI L THS. H
Zh&S72eventid BEEHYRE 79. 2. 12 oy l
BHBY, ThENTNTEMMERLTVE. X, GOES3UH \/
DTt GOES22QIbEUKRENADh >R, (K1)
RRRCELTIL, B20%E SHBEEATVSIRb—LY 14 e b1 e 1
PcBRU ZORORRIH S EBhHhh 33D, 2OIHELHE - -
Satellite Date Tige.UT
WS BMEME o= Y LTLRL. — — ——
TR E2LE3ONT—ANY FARRY. E30OHTY, BAR Qe a9 2020.00%0
BOND—pBBU TV 3 E20OHTIE 2{E0ORERONT— e B o PFeibets
t‘i‘(’ﬁ%- GOES3 Har.11,1979 0150-0240
GOES3 Sep.29.1979 0240-0305
GOES3 Hov.25,1979 0040-0055
GOES3 Jan. 13,1880 2305-2330
GOES3 Feb.16,1980 0050-0110
GOES3 Mar.21,1980 2330-2400
s hER BB
Flg.z QES2 Jan.27.1882 240-2315
COES 2 2971724 133,93 H mm Feb.?.lm 0125-0150
T " GOES2 Dec.8,1982 0010-0130
- GOES 3 79/1/24 1037 U1 GOES 3 78/2/12 1o ut
V EW/\/V\/\/W g 060 380 19.00  13.00  20.00 'g 889 300 10.00 1.0 .00
D _:_ AR KETHOD0RDLRIB0 ,-: AR METHOD(ome(Res0
= 100 1o
= 5 H 10° o H
Flg-a gm'— 10’ o
_pogs 3 2972782 139,38 W =
H . -
v "W\W = N
’ o' —— T . o r ————
D . ! 0.¢0 ‘-.G‘Rcohﬂéﬁc' IL?."I:IG.Q ! 0.8 ‘”FREGIUUE:C' IK.?'N'JZH‘W

—125—




I-60

AdEE Pe 3 BBEMAN 0B L & Az AR AR 500 2

Fnhd - TR L
( &bk -38)

AR TE Pe ISl e th 13 . B2 69 - oF
BEURF s bA TR 9 24 k%) 2h 3,
U) FAS4RTE ( SSLL£3.0) P 3HER
ﬁlzﬁjﬁ‘iﬁl: > w2 d V\Jﬁmeﬁ.r ez
e % - % 4% 508 g He $ dake -
MEEHR T 94 aFNEM data & K2, dota
% o 49 A3H] &) KT 9 Hp scemario AR
L Ydt =, A bow shocR o kA1 &
ME3 08-$ Kev (spacecraft frame ) o
<on beam © o cyclotron BT & 52
mjnefo-iom‘c u/m.‘rwn waves 4”4 & 3, 3

7y upstream woves \3 /HF cone angle L By
22 (Blyp, X D&M 2 v, BERES AR
m3 e fé<;ﬁaafiﬁaz‘z‘i§3§tt~
[~ 2 0 o BASSRI anebyy ke et B 41, B A
AN B3, Upstream wawves 1z &
RIS pko> 2 [HFRE - A AL
€ § J compressional Pe3 13N F NG 2
R EEER A ok | PlomaBlo Mz
s HMM e BB LI | 2 w3 Lk
hhZnw3, FLEAIT2WE 0,
HeSdbth | 2w Pﬁq:mr.rause X )
L ( C(JC"‘E) . Pﬁa:maﬂ 9 A%re/n 'f:r‘ougk
n compress vonal Pe 3 D '(:Mppe.rl FHh (“Z,F)
X Local U o ek dhtn ( W,") A RY
B3, LSELELlppa R3IR F 1T
40 A Bdpdh (L, Wop W) 0" b
L ¥ o wave-field induced current B4
HEBRT 3y Z8h 24 3 Bhn 3,
-3 . L</2 aABH Pea-3 >
w2, A o k¥ A Aonosphere - PB4
L3RR HRBNREA ) 0 HLH
e EAIKRABRAY ALt 3, Koz,

G HBRE 20° R T o 8 2EF) T & 3RS
e #5713 wave-fietel [ncduced current € v 3 &
V] S}évt, current o By £ (9,
ASBEBHAE < "R 2 A
LSt TREAD 3, 2 0BKHR3
=2 FEAEG R L AR ZF Y AR
S e SORRVEEILA S 0L R RO AN
LA d B3 EguoH A 64 LK3009
Fe3 o ¢sHheBnYy . 2. PHERS
Fhag B AIEIA BB i A3 %
DR G W IRFTE T « B o BF
2w 3 taeZeHih 3,

5 1% o coordinate > h & % Z A BEA =
Bz, LRPIBIECEE L ARE L
T2 A>RBHNAE A SB 2% 3,

CHARACTERISTIC FREQUENCY OF
COUPLED HM RESONANCE OSCILLATIONS IN PLASMASPHERE

MAGNETIC LATITUDE
I9° 30°40° 50° 60° 65°

2 o Pcl

B
5 as ==X
Qos
LIJ .
po
(] (\/
lu i
m -
Yoo + PROPAGATING

E 3 A
e 3 ""A\ T NEPca  SOURCE HAVE
< 005 ==
= I
a - L
Zoo02 Pe5

PP
Y — L S
| 2 3 4 567
== 1 N wo WCE | wpee: SURFACE WAVE
gg% - ~¢ CE~ TRAPPED 0SC]
E8E i | e TR O
SES  JSure S\ | e : FIEW-LINE 0SCI
TVYITT T T “f I
1 2 3 4 567
L-VALUE ]
(# 1 B )

—126—




I-6l Bl EAME VLF B ZRE sk v X A B A M3 ¢ o

Ax #e BE 4 |
wp A ik B, ¥ BE"
O-FRARAY, @-BLieALH
LZLC oIz
W5 BAMHEVLIF®E ) ARSI IETEI S 3 RRAMRARBRE o TRENR
CshTe 3. Sz, AMBEVIFRe 3 i) REM AR kb L o ARG MR- o
THLUWHERLRHF .
LEMEE
B1iz l78f$ 8 A &R IzB% %\1{5 (l_:g_‘[)-('a.mi nﬁVLF(qsor&)ﬁi{ﬁ\fi CULF
HEXAEAWULFDBA @ 187 = ZRJ } 5 LEFT, VLF 0§ 0.183He (¥5.68)a AN
TEIAERYE Ty 7 B 0BRAT | SRIEHRTSE ANT BT L SULFH& D T
BORULE DR T3 330 » T HE 1 atbo boHz a AR FFLET 17 A AR CE
Fvaro . B2 28 VLF (750H3) 2R T 3 ULFH A (@) (ULF D &% (b) o A8 HAA
FLad . i K TRAIAAEO 1830 T, 3k —L ¥y -0 4 REEGES T P LT
:Q@ﬂ‘EVLF(WSOHz)(ti}biuLFHﬁ/n\m:lt_ L‘/"'/"ﬁ\'.ULFDBS\L'?]‘I ‘)TJ:T‘,%\"
Teay he B, I SITVLF(750H:) (= HT 3ULFH BhomBEdB - QELT IS,
:«'L'( VI3 e B , AT TCLoARBHEEZIR VT VLF®RIS(FD BTE I
BUE BALAA L Rt trodakhi it tssvoldMTeFaLE, 108
T=0.2~ L8+ 5.6 N Lo To. T 2TSENGRAN? H VRBH L VI 2 Al B
BoTAEMTES o LR e RRGREAISHEFCA238 R AT Wk 50T R
BRBH OB any £ T4y 7 VLF R L EBAP 2509 9Type 2 QP 47, 3 1= L 2kHa 02 I
R3S LRI 3.08 0 Tyre2@PT BE X H 1w 3. 4 LTE20 B IS H L LR AL
M AHRACHBLTY £, 2h5oREE ERLARITECT-LEE T 3 LI50H 00
TIB0.6~2.0H 00T (T 7)) RMoERAALLTE oo FMEHEE LI &Y.
i&U)To-'b"’JZiZDoJ:.EZavngaj—U\TrmA&ﬁ\.‘%'L;(_%.ggQl?_N: 0T H3, > E) Ted™
2T L O INME TS B, S0l s BIR & 54 0 KR IARAIKE 7 BAEY

$zb1*\"§)bi\'\6l&£%iaz\576"65(,\,\ Syows Sjatia
BTH? . - Con200
“Augg, 1601’ YLF(760H3) - ULFH) (~0.10318)
+i00 ° e I s ST T
~ : == TR :
Aug.8, 1881 ; Syowa Statlon VLF(760Hz2)
2
a.
3 —
>
o
E R S i ik o et ity ARG Wi 5 Aug, 1901 VLAiT801s) - WF(D) (~0.163M2)
LANR B B S R A A B +180 T T = ST
{ULF(D). ~ ' :
e s e
emagedond @ F e
0.1 s L L o _—;’r,bﬂ“ = RS 2 ;
0.0 ST xan«~:.‘:§%a:=fi~.'"#§3&m%- gl o B : °
1400 1500 1800 < a . :
Time{UT) 1= B
(@1 )VLF(IS0H:) , ULFH®RT &AW P EREE e
ULF D2 o INT - AN?2FF4 W00 W0 ey %

—127—




o— 62 Pc 1FREHD IEHAEF & {EERET T DIRMELE & A S B0 ZERI5 %5 D B

BE X RTINS

@:1-1- R34

Fujita and Tamao (1985) &RJU. KFEHMmiz—#i 5
HeFn, Shid. BEEOURE LBk, 5LU20
oy 2 E. EEFIVLTRERFLF S CHLRRE
MEB. g XRBOSBAORIbDOTH D, i FH#
Wrsam & L. EZ{LCH Y sHBomM s oZ{LERBIL .
WRoMBLW/EL TV S,

OAHEYEF

Fujita and Tamao (1985) &RIU. /KEFMD A4 — v
ro%§F » REILHRO BRIBEE I H LT - ~HBH SR
HAOFRBCASHLLIBEEEX 3,

OEMETOHBPEHERER GILAMAMOIBE)

ERETBRENSPc IRBIL. &2 FhoMERREKC
Bo Bl () —=re—F) XBRESSEBLT3D
DEHBXON. EOREXE— FoltikToKPEHRIBEIIILL
FToLICRBROBND, BLOWIKIIFujita and Owada (
1985) <BFEEhTH3,

58~ () () Lk Tekp) (R)F e W

CCRHAVWEESRETOLSRENRTH S,

5B PRy DK FRIBIBEL

kp ABBEEIr OB oI PEHROBK
(ARKROBR

6Bo AMHEBOBBEHERE (r =ro)

ViV, Ta~vRE @RBsIUY 2 HE)

D ¥7 rHoRx

L (kp) AHBOBEN,ORIED

T (ke) RREABEBDO7 72—

ro®100Kkm & L. BE2Z/5 2 -5 DMAERALTHINZ ©
OEABOBIPEMOENEEERD 3 &
$B ~ 167 (2)Te-BY 5B, -
ET. QXN ODOIBLIC. RAOHVAASEF LTI
HIBZEBHOPHPIBIEE b 0T b0 LT, ORABE &
TOY 2 —VRKBIC L B NENERBOREE () |
OAHNEILHEMTH 2D OREREMLERE ( v5 ) D
ZoND B, Eh @RI O. rodVhE OEBIERE T OIS

EGHEEANNE (BB ENRN B,
2T, B TOHIA L6508 (hEiKEs) . B
EToBA (BAL%L3) 2SI ChEIREE) 233
SREERYZLRB T 0 12494000Km & 75 5, ASTEREF T OGIBER
1EAEI24Y 0.10BoTHBDT (Fujita and Tamao, 1985) «
THEREE & {EREF T ORIB A BHEWELL 12
BV peny) ~ 107 “
OlEE T ORIBATHERE EREEFMIICIRA - AN ONA)
BEFMITIEN > R AMEHZ 3 &0 BETENLBEHO
RENB L D0T. QDEERITE) 6ERBERE (LS,

(@]:5ul >3

TEERARE T I MnTIZEE (Troitskaya, 1964) . {B{RErTi3
10° ~10° nT&EE (Kawamura, 1970) % DT, (R THRR
RPPhE D, ULHALEEEHBCIEMN AR EEXDE B
IZHAERE —BT 5,

OPc litt EHRI~DER

¥ 7 MEiEBFORBERIIEM TN E CEMTAEW (
Fujita, 1985) . & - T. {EREFTITE L U THMICP 15
SrEREhs, —75. {BREPc 1FRENIZ. Fic. Periodic
BnissionT® 3A¢ (Kuwashima, et al., 1980 ) . BEMiOR
HIEETIX. HM chorus &Periodic Emission &\ ZRLH
HE%RT (Fukunishi, et al., 1981 ) » & DRLVORHA
DDz, BHOBWREC I ZEEORBVEHOHRE
HBLFEMNDH BN TR L D AHBEROPHS
HORODOBRLEEND Z2ATEMH A,

ChoDI &EABRPNFEMND DI, HINETIRN
WE (£ v ¥ = HES0KmEIR) T BB, d{BRErc bIE
U323y b7—2%tE0. Pc 1RB) DEIEFHRIEIT D LBH
HDe

OB ¥k
Fujita and Tamao  (1985) J.G.R.
Fujita and Owada  (1985) Mem. Natl. Inst. Polar Res.

Fujita (1985) P.S.S.

Fukunishi, et al. (1981) J.G.R.

Kawamura (1970) Geophys. Mag
Kuwashima, et al. (1980) Ant. Rec.

Troi tskaya (1964) Research in Geophysics

—128—




- 63 R L TiKK 2 L b F AR

) E— , E# AR
ABRHAHE

ERRT 7K F o BATRT 14 Bkl v BAARM TR RABL XL V14 0 4207
AMREA & LT 7 > v NBRHU Y. B d TrE o RH A )R BE
R L) R AR frd b R A atbREA B L. A -2 74T
MRVBL D 20 £t (. Plasma e, 210182) 416, 28000209,

OB . ARGy o ALty 0 ZLEBATARI £ CH ARG o FEED L #

BEH L7 B 128 ¢ i B B G EATHEL B 2 L £ 4
’M"’%"M- =B8RS mﬂﬂ«ﬁ«.ﬂ?cj:f’) W genAHRs b ar Bl

—129—




EEA
g

e ‘.;_'-‘»- :l__«—-L | ‘é— o J”El
J _[%IUM = ]

1

—~

=i

I
. ‘,:?; — I
(=]

|

.Q_b,

!
kS




m—1 [(BBF5]1 MUMIREBEMUL-Y—-7YFFNY-YOH8E

WHE Ra, kE T, ZR B—B, kH BE nE 2
1) ¥K - KB 2) mK-T

MUL-¥5-7 5329~ (MUM) @. ATHE [8575] LRBERE/BUTMUL-¥-0D7
IIFITNY -V RYUETIVRAFLTHZ. ATRHERALVLARIE. MERAPBHERC LAV IRXOHE
HBELENT. EHORHTESEE. ELALY 4L FO-TRbR3Eo I —SalifiTs 3 ROBREES
oTL 3, RURNMOHET - Y28 T3 LWLD. 2RAMRTYFFNI-YOLELERATES

CEPMBETh TS, HE. 2WEN Y - ./om&uru]crca‘mi:mﬁmﬂhﬁw\? Jlﬁﬁmizﬁa):‘!#ﬂ%
m%l.n '}‘ 90)#?‘5&1‘]'73‘9?!‘%»

WBNAY - ARDTEER. SOV -4
Himk. —EERMERTHED o BuEneY
VRXZTERE>T. | HOREDOERE
CHBHO7 >F+ Ny - U pEBIUET 3
TETH3. IR ECUWREShZ YU TYY
7b—b(ﬂhmc)ﬁ~7>?+ﬂ7—>
DEL (X4 - L183.6 B) SHROE
ﬁﬁﬁ(ﬁkl%umm)twmﬁvbbﬁ
EXNBYOTYL L~ P ( ¥3100msec)ic
HUTHEORD. MUL -7 -0i5ES L
PURE - LBEEEFICLY. 1 0HNEE
D7IYFTFINY — Y ORIBSHTENTEETS 5«

Bl1l1 2/ @O - LEEL1TR -6 T T B '

T [(BBES] Eo@exhnSEEEe g0l L o 1 1010 0,
TERT RREOF — 5 05 5. & i1 B ey T ®
?@#J?kknwbrsn gﬁmmr— TNE feec!
9#‘E!ﬂ“g -_—1) -
rm&mumrmorloacﬂmomau “YRmY. £-LODRXRAMAE 7.622 asec . - A
E-LBREBEL . IR BIBED I ﬁﬁmmusLmqmaraétwwunﬁﬁfa&—im&
BRI A3V Iy r LTREE B RUTW3TF — 5 UReference EHOMEF -5 TS 3.,
VTL3DT. MhRiz6 o0 4K -4
BMEF -9 NBohz, MU/REF RATIO REV. 7009

2. 9o@xy 43Iy reRmLT. BEAM NO. &
331/ HOF - YOHREMOBULALODT 40 ' S .
B55. AUEBRTREIW TV IQUEBHE
HT5%. cossSupmeyssyre—
- zutmutﬁmulzﬁn®HWMi
PUETH I L BB h. AfVE -4
DEEE T, BRA @ E L TRIEDWE R
ABOEFAREOF -y HEBTT 3
ENTEE RS, BHER2RANT -V E
BICU. WEMBORVT — 5 BEREC
bROBHTHBREAETSH 2 5. SEOR

y\v i /‘
HEEBL TR REZITRE\ESATVINL rx[\y‘\‘

OPDF - Y RAVTRALE U & i 25 1519:30 1:20:00 1:20:30 1:21:00
REDLHAUR L, TIME (UT)

E
=
=
o\
e
¥

1,

OUTPUT LEVEL (digits)

RELATIVE GAIN (dB)

BE2. 2BAEH, MU-RadariBF D Referencef@B i T 3
SBELANVETRY. VRGBT AE,

—131—



-2 V—HATFO54 v rasRBBRKRKEZEH2 0
R &% =)
T A BB B, AY
_ $HE CAFEA
N A

V=4 AT OF4 20800 -9(LHS) 6 BB BRR SR e 4o
BI2E Y, VH by, YRR ERL s BB RAUDIES & L , XE ¥ el
ROBLTHIY WD BEH « RUR T THUTHHBAHPIA c MEY 520 K20
AReABBARY « B4t 3 0CS, SO, 3t UVEME AN L TRETI 2 29y,
ARBOAE MR T4 2, sy 2 2BAT3 60 s BM T340 T3, 3BETY
Mo LHS OHEIE L 1 T h ﬁ%‘qﬁﬂ:‘aﬂﬂh 'M‘? NDEEF 12 » v WAN Do
2) vZ2F o

A0 Y 2T 0 G BRARTRT 26 0 COr v 218 PoSiTe ¥ BV — o 4 BEEBB Ao,
V2T LBAE L M o™ W/, 1I«107"WH ¢ 52457~ 37 W FB s St BR
LT3 I0OWHe n B AR s wm, EIHME o L aMB T U v . M, T RS LX)
5, TF¥ 3KH + 200MH; - lGHe e R foy 3 2 v, BESH COr v — t 1 v 7 ARIRE ¢ R
Rf2engy, ﬁ-h‘iq‘ﬁgq/ﬁ%.,, RYREE € BT 3 2 v n H 3o
3) KEaE @

LHS R S SKEHma KM CABRIE: Alv, 1066 @ EEMErnishTs Uy
5 3BIREWES 3 RIZREIRLERAE v 2F B otk GNTR B 2 30 PR
¥ IN AT € (/s v T3 v (S/W)ags = %ok (BT (1- €PL) / (ehv/kT_)
t¥3e 22 Ted IXY o F3HH, L3 £FHR o BBE, B u fyAEHE, T 3§84 %
ﬁ, ﬁ ¥ a{i‘flﬁﬁ’ Lz A,\t%%—c'f;z,o My 2F oo iFIE TR T (S/N)M;>‘L D&l{lf‘i l‘éﬁL
o MR TR 59, 4 Ay et Etldl nFFo

ﬂ'l‘imi\‘ L T FJ]D_ X .TT l) N XX VvVE ﬁﬁ -7 ‘tii‘]i%’?l:%lﬁ3okﬂ) %Eﬁﬁﬁ&zm T

L'?,Mmkhliﬁg-;s 2 KTy 3B) 51 oL 0CS, SOs, 030 R ERFATE 0 S B THEY
Mu}mg Ralio 4 1@1&1 L3Iy,
1) tew

ThRR ey g SKRHW EHBRERC T2 o TEBERL 2 THT B>, 10

‘ﬁ nn |1 )-I;l ‘tf& CO | - 3 - - z N owre 1 »
nu%h L'lﬁ‘!fzzn TIAUDABRKRE, Lt THIET3I 2 2F 0 R BTHY . 2
100

° s — 9'“!“'“"
3000 ‘ ?g = 0.6 . T !
Tooo ol = 0.35 M jﬁ{“\\
T B = 10MHa 7
R Joo T = 10 sec
g | o T = 5000K
i" [ 30 Fig. 2 Solar occultation geometry for stratospheric measure-
ments.
(‘%,) 10 s,
S = 12D Shi=
olr %1 [ S0z (1100 cm') 20 ppb 2 g
S/n=3 0CS (35D omi') ' 01
0.01 . O3 (1050 eu) 3 0.5
800 1000 gy AR ) NASA CP2i38 (4%0).
RO '(22:'-,) o 2 ﬁﬁﬁ*ﬁféﬂﬁﬁ: BTHEAE V- T2y T vaTaofiy,
&A% B
B1 ##a R ¥ LHS 748503 opugil m S/ tt 3 \;{ M:vniu;, .o, Appl. OFt. 20| £36- seafias)

—132—



m-3

BHC L, B B KSR
mgéﬁaﬁ#;;ﬁa?;;Wﬂ%?é
g S Fe A mo 1K, HRNT §5Y
7 &W AP RA 3 T B TR IR
LT b LRI B KT g ooy
ORI KN, b Koy ARG
O (92895955, b Kol LA
T PUTTRG Fon A B 5 10 BRI AR
oé?fﬂmx»mzmﬁqrohﬁ%yﬁym SINFHD.
VU ARINE T 90 RS U Ko i
;@y@?m, LKA BRNEEY 75 ATR| 077 SR
v Z< RO BB R 1o b
?h?ﬁﬁbﬁy(ﬁ«wb:w;} BIRix
% p({i%f 32E X ko + 20 (RRL o FEB G
o} LK. B2k ). B E R M
% FIB(G2 GB35 729 ReTlo 2 Jh
TRIRY §2 o T {ZHBLR AH9 )

e
g h ! \(lé"
IRENTEBEGPAESKT. FRIK. 33 lj(%‘?é

¥ BRHE R s i BpRksx
%?"ﬁé?fﬁ)ﬂ/&.“b Zify vk.—’)’g»({fﬁ
IR BT o oty i-E a1 2205
>?Z£ SARLFS . 23T QIWKIDT. 53
BB E i, SR ﬂ‘i’o v\gﬂqf-?gﬂ
DTG Lo Ha sZR IR b L. AR

Am] | 1 l
118 120 130 148 158

LONGITUDE

19
160E

353540, AL 99 & Foor
S 57 L By P

S4- 13- 3 Hu (FA)
APd SoHz o AR LR LTS,
PRy Lotle blpbon2 Ky #h A nx s
PR3, - FETF G $ AT A 47O
LI, 170 % P FT) IRP T2
W T, $oHz 0 ARAAFAIR L. ok 2053
Fo Rt N7 T T, R RS w2y
o PR AA G LILN UTo w01 1870
Fd Mxn boHeABRANERn TR KT boHz
(R AR & AR TIoKE> 1. SR 0 Her
4. borz AERBIK LPNRK So#20A
Lo, K ARIFRLALL
oabind AL n Fonhikvs o BV ARAH
FTRAI N> 8 SRI 2T rF
soihiad . - TR St ISPbeHzaHR
n/ﬁ'zplar«:\tumﬁ&éikyw hIK AR
FA Ly, LAV S LKA . g 5253
i B o177 D AR
yﬂnaﬁ% KB v % ik VIR
24. Nt g.ﬁ{i]y(?u’l\ﬁ QKWQW
2R\,

). Toncijasiand Yoskine <590 V.66 32

p. 2] — 32 -
o Gt A Sk S BARCIE
Aot E. P34
50Hz Source

. 60Hz Source

oo
) R 8L 5

o (o XA

2 8" o
%/08 |
o !
?&8°o8//
12 \QLO/’ ] |
118 120 130 140 158

LONGITUDE

\
\

—133—



H F
HE& X

HFKo o 73 -~6TPRZEAHZOAARE
BoaraF IR, RBEALABE L EH
Mo - +FEHRY., MH:z#FOBAH
*PMH:OBERBALELTBILIV2FTOD
BoBBEEIBEBELEETTWSD., $FTO
ZEEBTR. RBRLEBLHOE - + %
RO BBEHzOF 72 bEMAT WS,
zhit. Koy 75 - DEAXHAMT B, *
7y FPORVWVKIYVHMBOREE & A B
LERT S, EETCEHEZIEEARRT -7
LEF LB TCTHERBL L2 HeFMrEBT
3 DEHNMA Do, TIDDII RS
~B+H0o0RMOBEHAKORF IR h
T+ 97T H DN,
DHHFIILEF 7 PEBBHNE W =D+
S BRRABSBEIESESHLR2YW., MEMT
tAVWHAEREZAEABIVEWY YTy v T
CARIZ M NS HFLAT®EN, M.
EEHRERYICBNH D, £, F/VEHR
xR, EBERBBEETSHERT
4 VA NWIETHIRILEIYVaYyEa -2 aRE
RADHAEANDIN., HBEOEHR N
BarBRRENEDL 5.
4R E-FrRBEROF TR MEL
FaEsc B IVBMLBEOR L
. REREBE. RBEBES Y 7N
o BHLbERB., THBEEIT.
s FEMAELKERBEBBEH»SPLL
BHYEHE (SMHz TS5 0H:z®DF
F) 2RV BABRNE L EREHR
- PR E>TW3., EEEDF T
DEVEIHIIFAFICRY B3 &
TWwWa. RROB\FTERL LK

~
i

A

AN UE N NE Y 8
e 9 BUDYOIOW S
U 7 M e A g 8N

w R

2KLHERAVTZTNVNIL LBBRBROSF B O
PR d. CORBBAPTEBRBI. ¥ 7 &
BRBAOCHBREBATHES T2 3 & 5
KR 2TW3, ¥ 7%y PRABEKEY LT -
= SETOED L7 IBLF -7
TOREBSMOERRIRTELRLYW. T ZCHAD
2. BEBLHELEERET 2V 2 ML

]
7 o W

4

& &

5 g 31H 222 oth U <= A8
= T — ZE AT G R oD Y AE

AR ORE O,

gvwAlE (B ~8+8)

BR B

&Rk Hz

(M AU K2E - T2EER)

TT) v -—THH
. B B R o
-2 A - kY
W > TWwWd. =
T A2y YLk
Nealfg e 3,

oEBEM (B®
AEHEIZX D H
BEbh s,

v U g

(L SEENTI |
|

£ 1 Z2EBEO

2@ BB 2 .

BR®: P L
@K : 30
LBk S RBRE

BRA B A
Bo

ABBRER:

# 2 By

T v % B 5

BB ®RE: o .

BB 5 B o .

(1ZMBRABEHY D

—134—

T& 3 &DH1FT e #
EN-FKF 4 RAI%PF
KRB YAD D&
D . HLBRF -3
VWO TLERYHT
A% @EIE. HF Ko 7
~®+®) omBHRAK.
B rYXoRHFILBELD

£ 7 M T

5, 5, 8, 10 NHz
L AR

(0] Hz

1 MHz + 10 Hz -

1 MHz + 0.5Hz

5 X 10° /&
1 x 10 /8

# o0 x %8

4 sec

=v)

S Y



m-5 TG T o3 > oD = XL — SHESIATER (F IMS) ooBASS

FHRYL NG mMHFAAR NXBF FEHTSH
(HAI) (BXI) (FHWH) (FARI) (FHWH)

MRAIDO =20 ¥ -REHNHB, WA25KeVEToHY , Hett, Het , O,
Of L DA - P REA L RWMARB AR LHANTHE. CORH
BORBEINIRBBRMCP2AY, NITORBAMEL » FANALABK KT R
ELTRIC oM Ra eDE, cord, BIRZALE-0ReaY, EXO =2
VE-REDF B TREOCHEMNARBAMET S,

BEORBR T, HEMISROEXBENBANSRAOBEERARR, KW= AN
¥ REC R - cAF s REAMBL >3 Lt RERBTH- R, ECT, CORAERW
TIRHK, MRRANBOABRMKRLESELT, FIMSE1 25 REMANRE= AN
F-OHRBr, Meps s RoOMPEABHHBEL, MCPTHR LA,

RARRVINFB R, ANARCHNLT-SMoRRELe>. COBREAAT L,
P A I A M ARSIt S HTROREANBOANANS I8 OROEMAT
AEMRTS. coRRAKMCPeRET AL, REAMBRALTS. K&, Pol
PTALERES Mo ARRRAR, REANBoREMBE LR b S L, TRTOH
?ﬁim¢®&ﬁéﬂktu.SOEQEyfﬁﬂEﬁﬂﬁ&tL

CAPFIMS<r, PolarfifimoaRRRoARRIRSCERET, RAD
ﬁﬁ@miﬂﬂﬁf&éﬂ.{Oﬁﬂﬂﬁﬁﬂ.i*W¥—ﬂﬁwﬁz'ilﬁ¢§wa
FrELT. P s mnken Y1 80RESAECHS, ko T, TRTOADS
T, ARBRRAEMCPEK »

PR3 o, 2204 -

0° 26 MAGNET
RECELRRERBAFE 05 MW 3. . |1
BRBET S 20, Mgz e- o
KBYT, Polarpmpamemeud g-'

tMCPHiAdeascseazaL

Frhkmumcasammeonre  MCP ,
dTrRUMBE LRy, H: -
BRFIMSowdst N —o©
% 3. l1200evVvVaoxzans-t
FEARBEL o sz LastoTM
CPHECTAH ThcuwawFap
3. EORE TR, RRKEY

orﬁmokﬂﬁhimﬁitiﬁb.
Rlﬁﬁ#ﬁsmowro)&é.

MASS

n

PITCH ANGLE

SPERICAL
ELECTROSTATIC
ANALYZER

MAGNET

l2keVz AN ¥ -HFoHHBARORE

—135— "



m—-6 S-520-1T%#8 = ¢« 5 B2 (D)

v B -3 - YHEA

(FBH])
S-520-1T% % nu-)oAndtoe-LeR. 28532 «HE . 28
t45%, Fot. tobkefi@o P8 c3lateraBmb s,
toBRBaIinBYd. Muohs he s3HE L RAAvE- Lo EY)FEaRNE . av
u)earejﬁqﬁ',.,é“-.e-t.«:s’ath,as Fe o TR CB e - La 3B i3 %02
F<chzs., A1eBHrneftoec-LoB) B AL s BB 213 20 e,

m1@;hwaﬁrﬁﬁ N 92wl instinchkNnads 9o, =o0RH
welzw. . Ao ¥-FeRAB rdhe-9-aF- 9 A3 0MBEA. 53D oty
evb B fvado oliRE5iBn R vid> 23 avBBB cba 3 e - ufhl
q?ﬁi‘;:ﬁ"%b%né, tnznBiahe. WaPbiFAEF -2 56483
LABATR v gl hs., RBEe-LokryahBI2AH ks a<. -
Aoﬁbﬂ-f”ﬁ\.d‘ﬂ"f—:l-rz’,-.-c%‘tﬂfséW71‘3‘6*'7;1,5}\%.

7mﬂ§ﬁ1$ ﬁﬂb"Akéﬂmﬁxnﬁﬁﬁhﬂiﬂif*?i&@LG%
F. BMetwsneidrsBe. B DHIBE 5x10°/s e 33 dDlomsS Thi.
f%.E—AEUHvFREa1*ﬁW6ﬁE4~Dﬁuknlfymﬂxe—huﬁﬁ
YerufkB L. 5o P Bcuthons v %3, ToB. E-Lyko1 kA< xIHR
AT . HLa BYE-LeBYy 230, JAXRBaHET -9« LxBB L=
DBAMME K. BEANG « ) A TR o BUTEFDB 5. LRHER 83
AEF-IvnBotf e, A cWBAF - LALAre B5AMe >0 2. F-
a3 B s BAhelrt o2 Hh3. Waiwecr. 9904 2 uffen
IR Mo n FE MMM 23 0 Y L. m2m1@%<o&%@nﬁ& 1
BALtF Lz o 3. -_oﬁa\s.@zm B FcBEATFE LM v 30 2 2
Wil A TREon<Hs 3 £HEB 2. Bt s - R <R EFFA B
B4 23F R 53,

add] . . 213

"

Q 800 . sl e
100 P ose, 00 T
@3 1 & zs"""""""" . j Cat e T, . boud I " mea e -
} wo{® ,. ) - %0
~ :: ot ‘ '.".._ e ’. o ®e s Se $ . . P e
el " 'w- u-, ~— ;--. TA N I 160 R AP R LTI 28 AR o A ."‘.:_e."'\ &
') o ) 120 L] 6o . dde
33: 16. 0S8 DET1-8B NSEQ= 12202
CT= 41- 63 LEVEL= 45
o TN
Pt o yd g .
82 128 624 1120 1616 2112 2608 3104 3600 4096 59 (x250a8)

()

A ‘zg P
/ 7=, "’ < 'a/ro‘ %
X e ”\0/3‘? 'l.'/o
128 524 1120 1616 2112 2soe 3104 3500 1056

=
J .

—136—




m-7
ELS A= S A == e S 4 Jon Detector oo 8% Et

i EA. @B HE—H. B %X FE ©A
FHMFEWRFH

Boomerang i 2 AV ABBHUEcR. HEG ST HHIAL M YREHLBUE
EHEHALLR - T<d. BH. BPoFMEHECHL TR RELL, ThELL
TAAVYRBFERHLTCH LD I IANLR-TdA. iRk 220£XB0D
Detectorg s ¢ CHBLATNIERLAV., COREEVEF £ > Detector 135
RENTVEVOT, cheEFrtwRit L, o BB 500 eV o0 Lithiun ion beaw
K3 L. Detectordh LD | co AR E30° LTOARTARTEA A vOHPHEH
B HOWIARME T 3 el Qb BI3BTHS.

BRABBELNBANTIA A v 2 —+»FREDIAR, BRalt "H#F7YyvrVOR
4" % Detector bk fraW e L2k, LRI CELPIREANIEEERL .
CORKMHRBehLMoRMEmnE, TATASTHE. KAZARTA>RHUT
REBtoMorgEdroh, toRERs britspth—EoliEa (FAE) ganTY
3. CheEULHABEMRGE>0% "#7rvove LOBRE"  TH2. B, Bl o
ERF vy e LB d (RFvorrikENEc, RoREOBEERLTHE, FOOR
B2, Detector meh B2 2 3) A EAFoBAMENE, BRLANTFRAECHOE
KPS TR ENDD 2R 2B/ Y, HFik Detector EBMPOLREHLHNS,

CORF vy o AN BRABOERBEE 4 F > TV TRERTIERNMWREY. T
CTRARBAGBEERABOCRYARSH L. COBTEIR, Detector dhbE
& Detector K@ik {EdNd. Chic &Y Detector O LM TRBHEA LT TER
OMTHHENTh sz, X, EETRERF ¥y + vVERBFOALED SRR
Bl 0OBBRF Yo v L FoBABKS., —BORFRIOBERUDLH, BEOR
TREIDYoATHBLHOA. dLBKE2NIFREL.

HMHEROF B, HFEBS I alb—vavR&YTR>k. laplaceliBRAE
BIX101 Dy va boME. RE->ATRE b &K 2500 @ test particlen @B
Bk, B2 245 TANLARFOBRBERLTVS., (CoRCRRTERA
800 ) . HFRNhpMETHOYKEIRTATLIELDLS.

B3 ik, ShiccpRFv v g Refine LARES Detector OANAK-H
HEEDOY S >eh s, cOBRRE Detector EEEPOLRFEATRERENE .

4

R AT
s

/y
it
7

”'"";/’M 2 AMBIK - *AR

&
e
Y7
,

Qa}"

—137—

°
2 L 1 I 1 L A
9° 10° 20° 30° 40° S0° 60° 70° 8



m—8 VL F~MFHEIL — 7 7 > 5 F 520400 &

[Eg%, R H, HHUE,
(Z&EH) (BRRKX) (BHEKX)

(F) XOS-DEIRE L 3T I XAVHEMMHOTEABO—oL U T, # O FWENTFIT
MR 3EVOBEROEE<, EY-BTFHREFEOANZXLOMATITIF~5%
BICewaToNI, TORDHR, HAORITPET— FANOLDHOER-<T P A PR
BELUNT=ZART FAEERCHET 3LBEVSI. £, VWF ZI2 232 EAK
ROBEBRZH«<3 LHCHAHFE BMEFEEHIREL L. COLIRRAK
LBAIBRLVY -RERRT 5OUFXRAROETH 3.

(FE - RR) —BOHRN-T7 7+ 2EARBL EHEBTHAL, ThTLOF
BEBVTRERS/NEESAILICBRLEET, L-T7YFTOBRA%R IS
VABERLVANRARL . TOBRE—DDOREF 72 XAV LOTREH QAL
TOLZERS/NERRAYT S UBRTH 3. ThTLEMEMLSHEAOIBEUD
280 b 7Y AW E LRBTIRRT 5. TTTRAFIRROFSERET 3, TOS
EEBREEE 1 R,

v [HE & 0
A R
«_ﬁ “_g %rz. Aomp e BHE L 77
=T P LT - 1Nl ;
N H
— 3§ ¢ gR,EE£E>~;§men
! '_T’ g
i : TNy :
~ 1+ ¥

| 7YF4HRIRRE, 185 200EZMK
TUFITEER 400sLT
) R/ 0. 7SWHT
BRSIURE
WA : 0. 3-15kHz
{ISEE-1:ARK
‘vaMﬁ:20—1000kHz

207=5F

= B, KH 5%

(®|ALK) (RK)
QU E TOaIL) UNERZEROARBRERD
LA =TT 7 ToMT, | 2YAT 10ORTER
WH. E2T 7 TOBBRNTEIER 3 & ¥RMIY

LALLEDLILLINE L I VAT | DVRREAI
A=FEUCIRLLIERTS S, IHELENTRIE

PCIEA. SORRMNS, NT=10, N1=100#8
WMOTHLIE LS, TORORMUMLALL

8pVa TH 5. BIBITEIMRBL <L ORERIEE
Fte BMTF-JEUTISEE- liﬂ!ﬂ@ﬁ&&lﬂ"‘u

(THREMTDS/N) BEEKBTDSN £LTIR
WP IZAT2OHEMILNZ2E N2=1 0RKIY
B. BEBABRDIE 7 VT T ORROIMKE + 9
AN UVTASAMR 1 OERER7YF 0405y
AL ThE 3. AR 2EML TIRK &
—LPIELTY Be TNODRHFDOBLECT YT TORS
AL LY PLBVIRR T > TAFAGRENS, Shs
CESAEHDUE & DR IMEHL NV 0L S RER 3
Lpy. 100KH z(-.bﬂo#ﬁ:ﬂlz-\‘lblio.s);\’/u T
3.

G REE T, WY~ F RELLEE IR
=T 7 T ROEL (T T DIt RNy 4
SOMEETOITAE —]¥ 32 £ 2L L. SRIX
e 2R ABD KRR % 1T > 2T 41H 3.

(W) FEaHRLs VB OBENEVLEVTLS
mmieE, BPRANNGR, SINELBESC 5%
B bz Y (BE .

©y

P!
0

: o
:_[ i T s 60

,,tﬁnrﬂd-s.
® ﬂ =05 "x05™

EhiEdL~w AT/ [E)

4= ?'7711]& 50“”"/0“'“
HIL N=06"/1urn

mEY Prrca M $i0d
Pr AN BRI
BT EA -zo§A/r,ﬂ

L Rovnnig i 1ot peaeia v SO e Eap I pecs ot |

‘e 8 10 12 14 1t

— At L (Fmifa)

—> NT IO

B2. 7 74 AKL0m H EAR L L~ B3 Bk AL L~ o 0 AT HE L ™ ()

—138—




/3 2o > b 5T —

= *® R >7c

SEE =L /N o T Xk IO SR o= 2=

#=RRIERY.

B

(k- IO

LIBLU®Iz ML DKo ERET 55K
Bt —DIC th B SNAS DS St CGAS D BB, =N
BRI S hovE MM L TOSy kD
BOKMEDSw 525 — A TIRBL T
No. REMHE RS L AELST >3LOICOrY
PO I K D RIS IE MR 0 & DB
BREELNB0 . Com,. BR/N+FAMELD
KIEMICIRH T S0 A MECH 5. = OIS
TTRABBISETII. WROU -
‘E@Q:Q’&#Tiﬂhrb\\ MW — I RIV—ALAT
PRIVBISE D E DO EBIEME RDTLIIEo &
MTREIS o k5~ 5 A EETM N
BREEDWERIN 2 A |MDSREEE 1SAS OO

TY bk S520-7 S HADARIRESIR DIRSFIE DT
s,

LBEIA S SehE N BB AL IS
XL TUr 3 MM RAEBISH D . D& w ~ EHR C
wea s 2 BXRXUERNRICRAZT=SE XY

JIRERE X T Ly B MA D H P D =MD G
ItdnTYx

Gite A Vit - Bi

Cimx,y,2) C1D
IIBRADOREBB (nT/V)
?%*mmm¢§mayhxm®m@miow
Ubgﬁnaosimmmwm4721(ﬂ>
TREOH I ITm e B. DS FF—vT
BIVIiLIRFR + vowWAREN TFL A

TOHNTHD . =S MHODWAHUES 5D
Ft (nTHix

EPI B, A

F "\/Gxt' +Gyt: + Gzt (€3]

TH Y COMWEOTY HOEMMBVXAMICE
U 3EMMMWMMDO A =2 X Fot (nT) & i3ED TIE
WIHTH 3 & MAGE TN D FotiI2RAIOM
BOE AU I (R IR R BABEAT T 1GRF-80 @ {REUE
ATl -y 5 roMHT 5. £> T. 84
ot ToBMmRt (nT) I

Rt = Ft —Fect 3

EE Do Licths> T, BRIFT B D« 2 ROM C

BERDOMEEH) OXB_RINLM/IIT/s DI XD
(1) XDOAI. Bi 2RODNITKIIDITITHE D,

3. BRIRAER  LATFIE 2711 19h80m 3T EIF S
iz S520-7 BSHENE DN T DN FPRAIRETCH
Do |l X (M EFIEW K> TRDIINT P
ikE BDIMIoRIBIC K2 C IS RF—F
KD RO INA P REDEETH B, D1 312
MWMF et Ft L OBERLIEHLDOTHD
. (8) M ENWIFIc K » TROIINA P IRE
RAORTHMLIELDOTHD. (bIZMN_HI=
&2 TROMINY P REERAGCTHMLED
OTCH D, —HMEDITE>ROAT (DIBEN

TN DONRPIh B
! .
|l NP DO HEE X480 ~ 555 (oec)

C(a) ¢b)
5182.5

5164. 3
$003. 7

Al y
nT/V) 2z

0

o

[=]

[=]
bt s bty
[=I-T-NR-1-1-]

NC X
f———d-
1
o
o
o

Bi
nT)

@1 <ed

§520-7

-

PRI e v hEON (1a-00)
00000

@1 (b

T @

> T R EOREBIEEZ. SOL I 3h E
BFICRBINTTFTPARPRULE DEDD v LY
— VT o REDEEEHRRDETCH BN, 725
F =M IAARAIFICIIIZIDOAS T
ROSENBCEWNKXBRINADO—oTE D

—139—



m—-10 Mmoo (I)

AEezx, #0OMW@X*x*x, TJ RS =
*xBEK-BARBF * % ®B»rFr X -2

MEBS LAEBR -ATMCBY 3E ES R, ¥ a2aXAiHWEITIELEEEBRX
BEsrRAVEAEBRLEB7 5 -TER E (N33 7LHFEAELLE, WThitt:s
R THEEXRAAYE - ARM A, RAOCELLRE HME LoD RIELER
2B ELEERERLAEA. SEBORBI 2 PR3 T LTS EDT P2 Lok R
4 mMECDHDITEFITOLBI mBEEZEZA TETH >3, TEL2EHKERAEZRTO
orHBRDODIBRE, TBZ@E@IANLIILTX 37 9 - NBRDIRREEE S DS
FRi»>ERLAHEBCIT > £, BEBX EXAoha2i¥dy, BOLEOCEHEMOBEBER
HBuEEHBErACVARA UR A MRERETRTBEELS>h, PHYORA
', 50+ 1001500 ?=x}fEL & LRXRE WS UWADSB ZREELTYTRTO
RMIRRLIOAWHMO T Y -2 %5 O DT CTHEREBREToANR2GOER R
WE Yy - VYIARMIRKIBZHABET L AEBATIEEALAETOMBEERESNIL L,
SUWA § 1 NRM/ARM
INTI A *IO"emngr NRM
/ _ SUWA 2
TIN———— 0
0 1
INEO T\ ‘\'\-—/\'\A‘,’/\\
DECFWV._....AL "SUWA 3
0
Lo 1\/\’\f«\/\~/\~\!
SUWA 1
0]
1 AF DEMAG. 150 0e 1,/\\
M
ING SUWA 4
DEL(? ‘M °
M- 1 A

A

SUWA 5

—140—




m-11 PV 5 o= @ ch gt 88 oD S R & ot e X (T SR O

MUBEA (mXxmH)

REU, 19798 UK EMEbr ) FPELBORFEY - FHBAENBELBEU T
R REICORABEBMUINSERTSY, REAOFED SHFI~B » B~
ggﬁﬁfﬁﬁﬁomMRE%ME(ﬂl)mﬁﬁﬂ&#ﬁb,#ﬂuMEtﬂﬁﬁﬁ&

. FEMIROEF E H MR (Koyana, 1981, M IL.1982) , BEBRRO T
ﬁfkoyama,lsss) DHERCOVWTRTCUBERTR-2. SEHR, TOROHEL & -
o e RS~ g, B~ CHREROES E SRR AL OV TOE—BETRS.

[EF] R B EROF W EEL, TERRET < TH 5B 5 Mok AL
BROBENLE &0, panwHEEscenTen. ERAREUTRENT 5.
(DR, EROREOA» LBy BERCAHSATOLREROBA EEL LI,
5&U%7%E#®Ei&.(2)ﬁE$E%%®%&§MEﬁ&bT@ﬁM£mw°$
mynmg'mmkmmmm.TEEM-%ﬁfmﬁﬁomﬁaﬁw.<3>m%~ﬁm
TEEA S IABE RS sHCERT ABERORR, (1) TERHEOEDLE,
gmmm¢5mﬁ@®§i,(5)jb—fﬁﬁﬁﬁowﬁ%ﬁﬁtbfakﬁﬁ¥%®
mm,s&UEm-x&wﬂtwwﬁ.

[TRBR) BrrmmErwrL T r0as s S RERUEARNERRUL . K
tjl"i?{;g' Bk, RRET5Y, IESLURBURBHFRFOYAFLEALTITR

X8 Koyama(1981),Rock Magnetism and Paleogeophysics,8,1-8

Il (1982), BEAxMEBENEHTESE,7,61-85
Koyama(1983),Rock Magnetism and Paleogeophysics,10,61-68

/s 1L (1082 ) 7

" g / ‘;'\

“ (B 1) Index wmap

—141—



m—-12 )1k oo T BB PR e O & Hth R SR

| 8
(FEHKX)

BB LB AET SWAPHELIN (>16M) OFEORUABIL G245 LLLOBHEHLY A
BMADERVEULDTIELHBHOINTHVS, TORADRVEISMaZHZR BT > L EHBFEHFOARRMR2E
EdBl-oTdbhodhht@BRENS, —F. PHBRAORRNRKOBEOKRMRILA I ZTHIEFY
DEYVERXY.,. ThoORHBHHPBEHFAXEINOTOY 7 LUTEHULITIEELIEREATL
3. 1I5SMaIB OB EXTWOEHEORFREAMICT S0, ER P SHB AT HT TOKTESR
BLOGHWEAANLBI L BFTTGRTH 3.

BEBRSNTRLIBFTORRNLFBEZLBOAMHIBZOUVEDITH Y. G N>E L OEHFEEY
HRBBEI OO TER, COWRIZUEAAPFHED S FUAEHFBIC NG TOMBMNINHT 3. Fh
SRS FHitEDOMBORMEL>TETRZATh 3. SEB. TEBOMMDBFHH LS 234K
(K 23%) BR:rESERREODVTHBBALMARES IR >, A (198]) WL BFHHHAR
{tBEORBHICEhIL. AN - HIBETEILBLOY ZONE DN.6 »BN.8 (18-16 MaZ 3) XM T S &3y
Sh3, BERILHUTDOLDOREI. Ak (1981) OFAXENL— P CB>TRERB U, 2ONL—PlIEK
BNREHMEEOERICS LY. WBR—REIAR-FEABOEB TRHICHN30° ML THWS, [
ORI SHLHABORDIENERMALE, BV 4 TR, RXHAXKERE I RIUIBERED 2108
DEFURHEER2. BERBLOBEIHENBNHEL BT IRV, RHHE - BB LT
REHORBEEEC 2R,

BREMHBI L 3-ILACOZE{E®R ZIJDERVELD B2 b B W TREF U AR, 150° ClLE. &V
—BORHICOVW T 350° CULOEBEEHECTHENMICHKET 3RILMABRVETL . KiBOK
IERAOAHGE. FEREOMBRIBOHEICKEPL. WEOHMEMET 3 L MMHOER & EHE L
TRR->RMAMERY. COHRE. BERLORIED MM REOEAFICBBI AR XHRELT
BT ERFET. —H. 350° CLLEOBMARIC > THoN 2BILF Gl 108 OME) a0 E R ICHIS°
DRAELS. FEHEREULDT. T2, THOOEMBEBLEAURBEAOBTELRBOEREI 2L, HiEo0
BEEADMNENRBIELTHIIERET I L. #HIMREEHERAEOMIIERZTOY 2 U TOR

BB LBFHETH B,
THIS0  IN-SITU TH150  TILT-CORRECT

@

+

TH350 IN-STTU TH350 TILT-CORRECT

T
3
.
1

--142—




M- 13 UBE FRE I T A B oD Hy i W% <

7 10 A RIEHZ £ B 74 BR
(FK - 8) (FK - H) (BEIX - 1)

EROEBBALOITARL ). G A& MR BB HEHE ) DEEMETZ o n T E0 8 b 2k
%of (Otofuji et al, 1984 ) . PHBHFGBRBEOERE L LEHALE —FTHo A EFX LN B2,
LR (1972,1982) 1= & 3 & ot RBEOBZRXLENMOFHM L EHRBEAFLAEL WREBEREZ .
2R Ttoh & Torii (1984) 1. MALBOK-ATEE £ » THEROAME LRIBZ AL oW THEEHZ .
mﬁ&%aamung testic &> TMERMAMEE RO AR, 17~5 Haa)lﬁkﬁﬂ&&ﬂﬁﬁ‘cwké z H b2
ERORZLERMLLMBRE R T 0 s b EHEET Ty 7 LR S EBEH S o ATRIEE
uu.wamxawmmﬁmm%mmtan»cu\aecmnmmrzm&a?-y&m»sﬁxmzb
TET REBHCEC AHT S ARENEMORTRAMEL T2 o R, EORREUTERET S,

BREREM MR LN 5 REF . RWARS &~ TRBEHBLTEAIEATERTS Y. X8
ﬁmmuaﬂbu<um&?4v4rﬁ@ag&mﬁ;oaa FoERICDWTIRF.T.3E, Rb-ST EX EK
SOTHERRMEBE L RTIE. BRERENOSHERAL > T RIFN QDL E S HEND B2, W
&ﬁu#habnrsefmummbanrnaurwmmﬁﬁ&mnﬁmuénfauuﬁaaw

TEDRMBMAME . $1MERTE S CHL. Gl NFE - RO BATEE N IBHAS 6 RHER
e REWANE S EERBAE & s - WAREM . 140y ENORBMIEE RERRWBE
EPTRABROTE M LRI Lr, COREOBATERS MAMA & RVAT S ENTER, HOMER
P7 = ikentivodal 2 FmEHHL (B2E) . 2HEL TRREMSBRRBONEVLF W EATT S
EMTEL (PMBILSHE D=14.5° 1=50.0° a= 5.9°) ., CheDFLr6BENEVGPOUE
HARROBEBe2 -5 7oVoPouREAE (BT LT, BREMEERUTD Y7 E2- 72T L
DMK LM OB ) EOs s ponc EERLTHELICRLE. St BREREEEUHE
MEEOR M. 1500 omr st ) EGED & 1% > AEHEFOEEBEH L TEMHCKARE D CHE
sz:t%ﬂuu,-cua. FOEGIEZ > A ORARKKEMOBR S ABRLRALBRTS .

- M &4 FORHBILFL
La;aéﬂkm Cretaceous Volcanics LY
1R R (RAL = FHR: &A= LER)

—143—



m- 14 &Sk BL Moo B - - 2o

REKRZ (KBX-8B)

FRRBITORBICIE, ITTPRMEBRICF->T. HEHS ko . MHILE 10 ko DTEBTHFHOAXRESHS
FILTWwd, COXKBEBEEHMARER L BRENTVI., COBMBOEFEMRWE ORI, kI 1(1980)
AR Eh2—EDWF L. YOSHIDA (1984)1z & 3 Ishizuchi cauldronicBI3 3 b oy x L bnTH 3. FFECHE
FTOLEEORROMICIZEFORMBOIS DD, T ZTIXYOSHIDA (1984)icté» TREMMIC Fl 6 BREE2RYT. BT
RRBSABREERBNERICHD. TOLMIABESELEN. DrAXWEN. KEMFTLEH. XASARR
HBEDEEE BEACHAXREHCRRSNIERROERSE - KWEI AL D (K1) . SHROILERIERSD
LMBERTHD. ABRICEF>TCBENDERERAXWHEB Y FIMT 5. BHABRENIZ. ABUBAREBELERERD
BAEEHSI >, MPHESH. B - KU COABEERABEPEHEUAL TWE I EALATHWE. &
—F TR, YAIX P FEBEALASELIRORUEIFET A L2006, HFARKLENMERSENBZELD
. DERENTVIHMERIZ. K-AriFic L 5 WFAIIEMENDI4L 2 Ha (SHIBATA & NOZAWA, 1968) AT H 5,

COMBOXKBERDOEIHBBEAEMHHRIL. SN T TICHIROOKA (196D & mdHF - |WB A2 H 5, ABEERX
BRASB I UVHPAXKILESHOEMBASFId. BHBAXDHIE N B & EH (OTOFUJI et al., 1985)DEEZH#R
B> TNWDIEEELDE, ARXMEND S 208 - ZHMAMNE I S HBALMIIARBORRTH B, 36
HEEHEOHEEENE OMMIS . HEBAFNEZRBICLT. KBIEVWOHRKMBFRERE T I EXTRBLLRD
ZEotAEEN D,

REZTEFEAZIDLEDT. 40 MR THRHDERETZ oAk, M0 v } - BTN OEBOIZTRHG/
MRUBOKR. PEUDBAOBRE L EET L RABUESTMERWET L TE 2 (K2) . chbnlliftlhE
BT, EFMOARECHR (RHHCHER) 7200, GRIREDBREBHOH Mz FHFZ WLREHR b
DEL AT R ENTRTHD. FO—FTER. A—RBLEENTVWIHEEL L BUBOBATREEERRTIE.
FNReDRTRBBAEF UG —BLEWRHEGWHD, COFMBPRBERD VWOEEI LB AREBIZEHETHS.

LEnBROBRELT. (1) BRABEMOBFYIRNAR. BAAFDOEBGHEHPME S - LBHDOBIRTHo 2.
() URFRZLNTVWARBRIC—BRELYDPD. ) PAMEB/ LT ECDENE R ORFNZEAEKEWELELLA
TR H D, EVIZRHDNRY > FENBELTWI LI EFH 260 2. 4H e
BIHCHFARERBCOAXUEHORTRANERRIIEREBVWTHET D, Noq

7 385%

Ishizuchlyama Tertiary System 215 d

Ea"3 Stiicic intrusive rocks Median tectonic line
T pyr ic tlow @ i

Qu
X Yoaketoge dacite

E=] Dacitic-andesitic dike swarm
B Saragamine andesite

Y] Kuromoritoge andesite

E=] Tamno pyrocastic tiow deposits
=3 ®uma Group

sas®

25
500

lsréi'zuchi cauldron

T :Tobe 550
M :Misakaloge
KU Kuma

S :Saragamine
12 1shizumiyama

Vo 5km

M1 (k) BRXREMOASH  [YOSHIDA (1984)1c — AR ]  ot-0: 600870
M2 (&) BEEOMHBERO—F (Site 104 , dacite lava) o408

K :Kuromoritoge
1S: Ishizuchisan  TO: Todoro 570

3
B

€ DORN

—144 —




=15 WA g R F T# 5L 40 2IEET

Wy o, #E g4
‘ (LB REXEH) .
JDAONI Y KIS LS L THFLAF A LA LXK, Ko SO LEOF
Kidl wr - CAR- I s A3, Fhailokdn. Avkomke s bRoBIAS
BLRESTARL 2 g gduf)s 0t T8 T03. KPR TP B IS LA
REOE RG9S, NF S SHENIT+ BAGoZEATH £ 2 AR 2S )
?"{35 (B 202 9p4) . AF ez | FrFotALL XKoL WA D EIL
ARDS, LB | S NS mddta s hF LE 2 4H-Th), SAF 2 NFLH
AR oy £ S s 2T h3 L aah e T
SRBRA VAN F O TS 0IE ($ab#kh, Sk, HIOR) b ), KA LB
WBES S B Mﬁ%ﬂﬁz BRLA. AH o}lrb WAt BnEo A OkS SRS
BaRRE, 75 77| htsdihl, BRARTINNL 72079 THIT
RUO% S s a ey e s s 3 (Pl 72) S d ). Bidfs ) Lo hERS
qu 03&737'@,7.%3/%/&75{/@_?&,43‘—]”t--)7/~ (pfaf3f MHa) 2 &'fé 1%3-:”;\‘
LIMEER A A o) LB by &4 AT XLk LLBR. E
DIBTBARD KN LBIL 84 0 3 L 0o s AL ), pELEELTSSREL
ELARSS TR 7 sih b f24 [eid th b -2 A0 pA 5 OIS E I
MLLIER BRI Br — 1T R, 3 CARR b 3b) dOSeiE AT s BRL }—f;i;,v
SLABLER S H T 03 o {0 ko Bh L | T d TBLRR LS, ZEEA
B BAES I 0B 5 28 > T AR LEDMH INIALER ST C LI ST
Zo o osidu odb A £ 2 tadfah LB 2 BI S 14k | K57 & AEX > Z
IR HEH R G Bl 3 o5 AL B HFnaif) oLl ol2Z,
RIEARBIR AR < ¢ 64 3. SAfrE - TRINI BT 24 ) #
Q'&‘R«t;\"?/ﬁ&d{f stt'\‘ ng T’,‘X‘)/H‘]/&}d%“) AJ, ;q/f ﬂ i_'y/f; <7 /?\\11\0/7\ ")f/;)
CADE, S0 Gl IAEE SIFESL L BRHAEERE( TS om.#@
CLLPBHT B, Hd o b AERD EABADEA (Len, 1704) LX ijlznﬁf.
LAR 75 7BAD Y. " o B o N F ALK LER) - FALS A 9 TS B
J\jé%,?}j]oat 5KA 3.

w
X
(8]
&
X
\
N

(#F | )

—145—



Im- 16

OPENING MODE OF THE JAPAN SEA INFERRED FROM PALEOMAGNETISM
OF THE JAPAN ARC

Z k% — 3 AW #ed fied X
(WKL) BB X L) (RAPAKAZk)

The western edge of the Pacific plate is marked by a chain
of back arc basins stretching fromAthe Aleutians, through Japan
and the-Philippines to New Zealand. Almost all the basins lie
behind volcanic island arcs far from continents and are the
result of extension of the oceanic lithosphere 1_. But the
Japan Sea is bounded on one side by continental crust (the
Sikhote Alin and Korean Peninsuala of the Asian continent) and
on the oéher by an active arc with continental fragments. It
can thus be said to be associated more with continental
rifting‘'™% than with oceanic process. Paleomagnetic data from
the Japan arc indicate that,'since the early Miocene, northeast
Japan has rotated counter-clockwise through 47° around a
vertical axis while southwest Japan has rotated clockwise
through 56°. We attribute this differential rotation, which
took place concurrently between 21 Myr and 11 Myr ago to the
back arc opening of the Japan Sea with a 'double-door' mode,
that is, there are two fan-shaped spreading basins facing each
other. Such a fan-shaped opening is probably peculiar to the
geological phenomenon of rifting of a continental fragment from
thick continental lithosphere.

Recently paleomagnetic investigations of the southwest
5-8

Japan arc have demonstrated clockwise rotation at about 15

Myr through more than 50°. The rotation has been ascribed to

the back arc opening of the Japan sea® . Knowledge of the

‘behaviour of northeast Japan is, however, necessary for further

elucidation of the spreading process of the Japan Sea. We
report here the results of a paleomagnetic studies of northeast
Japan and discuss the mode of opening of the Japan Sea from the

rotation history of the Japan arc.
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