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

T. Natanabe1, A.zﬂgwishz, T. Kakinuma1, M. Kojima1, J. D. Mihalov3, R. Schwenn4,
and S. J. Tappin®’

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 flr Aeronomie, Katlenburg-Lindau, F.R.G.

5. 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. -R—EV.: 3-'4, 85.:
Sheeley, Jr., N. R., et al.: J. Geophys. Res., 90, 163.
STIP INTERVAL IX
15 FEBRUARY - 16 MARCH 1980 s

FLARE:+1328 UT /
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18 S1SE15

§sC: 0321 uT
6 Feb. 1960

Comet ISEE-3
CARTH
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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 frequency, and (2) the radiation is emitted at a certain angle
with respect to the direction of the magnetic field at the source. The GSFC O4
model (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*, o*, ...) 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
pProduction from the Io ejecta which becomes the torus. We conclude that the non-
lo-A decametric radiation is emitted by the secondary electrons produced by the heavy
ion 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
atmosphere 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 beam injection were detected in SEPAC as shown in Fig. 1. They were around
55-200 Hz and strongly influenced by the Spacé Shuttle charging and the Shuttle
attitude with respect to the magnetic field lines.

Fron the observations of SEPAC data with regard to ELF oscillations,
#e can find several interesting features as follows:

1. Langauir probe currents are strongly fluctuated.

2, In electron energy spectra , strong high enmergy electron fluxes which shift
t0 a higher emergy than the others were detected in F07-2, im which ELF
¥as detected, and 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 energy electron fluxes were pro-
duced ang they were directed nearly 90° to the earth magnetic field. Current
driven instability, especially electrostatic ion cyclotron instability is
om.a 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
can emhance the electron energy nearly perpendicular to the earth’s magmetic
fleld . Also it should be noted that multi-ion effects, Doppler shift effects
can be coupled to electrostaic ion cyclotron instabilities. Eventually in the
VL? band 1.3kHz-1.6 khiz peaks are detected at the same time as the ELF was
detected. Also we''should note that both ion cyclotron wave and lon acoustic

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

,Ef). l"/l T X 7\9\, 94‘)%& M, Yavyot F_ Lekeuuve
( %= =% %R ( LPCE, 4l

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; (l)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 NO, 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

2

free conditions is 31, 21, and 11 % at ambient pressures of 800,

500 and 300 mb respectively when the flow rate of the sample air

is 2.1 s;rp 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

Photodissociation by the lamp, ambient ozone must be measured
si“‘“l"-aneously and its concentration included when calculating

the NO, mixing ratios. The Nox mixing ratios recorded with the
Present photolytic converter latitudes around 32980 up to 5 km in

March are quite often a few hundreds pptve

Latitude (°N)
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T T T T

MARCH 16 , 1985 .

400+ ° NO _
= . No2 ba
2 + NO +NO, o
& °
2 .
w B >
é '- 0’ 00' (-]
"é 0. > T T - - o‘ - - - - - - -
x R . "’
g 200F .- o o e 2700 1 80
* L d o

Ozone mixing ratio (ppbv)

0 : : =
0900 1100 1300 1500 1700 °
Japanese Standard Time (JST)




I-21

K AR BR R o 2 BB

AN R &G - BE B (RKER)

FREK2BRMBERATHE Lz, KA
B V> 5k BRI BB 4 QURT KA
BRI oL AL t < BB Ey < 5
TN Q0 REERRTA T~ R L
t=o

RFIM & T RV R Y 2B THRI500,
BEBEHL LSm o B4R R <) sa ¢ -
9T, FT CRARAF D 3, Ko~
ARHCT Qo 01" F 74 v 7 SHE
¥ RAA s B0 5B BT LR
AL, A% o @ ia 208 (0L ig) «
B’ 2B R AREE (005 ~ol emt ) 3
sl a2,

Yo fAled, K% -8 v a0 Rigx
rRel 2 BLRAXATHEBR ML B E
RS %@fﬂfﬁ?%?’\ﬁﬁ?ﬁLz &, He
FoReruz, XRAKGTH> 2 € B
BUHATHRBL B> o BB B
By. 21T, NEX R L pnec =wn, O
BOma CTvAY AR % @DT 5.
BB U, Laopx sy 4 &%
HRRBEL L, LR Y 2 113 50 By
ARBRE=E22 Y ades L A Le R
ﬁls{tl‘;\,'(ﬁo N #’@jﬁl*, 2y ¥ -
AR, KAz wEA Lt aBE
Bh3. ¥EAURRBL ER Ly ¥ 12§
3REHI,

l“’\':"”é&%l*/ %ﬁl?\ﬁ:&ﬁ@%?“//\“
AEMEECICE U BRIk T
sTwde 7- 9 BR - YREREE E B2
FRTHA@ITREND v, 2 & ko BR

’gﬁmo weld, IE AT A ,fﬁﬁ‘ﬁ@g\
Brhs teny, AR AMRNES
2T UL o2, LS oMz TR
3’\“<ﬁﬁ1‘§'b\l‘)‘fd:w ezl THd, L
no, MERRQIAI2 P 2> —9 1 @
<l B, - JmAktIL 1t
Rz w3,

ARG e czk Bamr g TR LT Wk
#N, CHy £ 23 % 4005 ewm” 2,
N,O % 2V, # 2563 em™, CO % (1,0)
B 2143 om' 2 p|ET3. CHa =~
w2k B AL ed@w < 2 ERHE
TR Le W & & (BFRE), BH
R T WHBEW N3 RRAHTH S,

S5 4mARE LT, KA Ar RE
XeX B/, RBE NO. (443w K),
NOs (663 am B ) o BLBIN I RYL 25,
* 0P, ALK sAE- T BAMEL 0 F
ke R% T Afetet 2. 230
NOs, NOz a4e&ic HOND (354nm,356Tnm
B, S0, (3oomm B) metE Lkm 0% I
<thMlECLS. PR Tkn nESHEYE
E (0% (V3 2062 ot ) 4 HCL (
(o) B Pe 2776 em™ ) ¢ 1 ppb BRE 'y -
Brimhos TRUMERNB S, Y52
S o BUukA IR K~ RIPRWC < 0
>2d5 §, AHTER o BE » DREEND
202, PR cBx Ky FE
% ok o KT L B R R RIR 21 OH
(3022 A% ) k3RAC ST 27 Rt 33,

eBek Y| (BREMER | BHERS AL B ;
@* WOCM&? 50ewm r;“w/) (THR\soo)Er G
keepsm B3



I-22 HAaB e 303

MNAEEA

(%%« 1%)

YHEO W kB =515 44> andt
FEREEFvRE L, fA 4 0k
MYLz, PF8 et » 5 ok bHeny
CEARHE, ERBeL T, E44> o
MIAHLSR wr - ovnitEe®f o~
(CFRFE B, §F, Mdboen RA A,
o bie Rk 100 alt ¥Rt £ A
Vo SE4E S  oved(),26

©.62 NOy 0 125 NO;HNO,

B A4>EF it

IONLY 27
(B K3E) )
B 5k k1L BB EE . | NOy H
7929441, SUEME 0t
H 27 HE A = o cluster f:rea,lo.-up = & 3K
43 (H0) o RRIF v 3koA X 2.3 4 A > 4

- (NOsHNG) £ % 3, NO, &, NO; Hi04'H.0
g%, TEBB 2 43 v Lo, STHRA
l-2MT k20, 2. HSO; %67 7 R 9 - L A
v, HE A A A 2 A 5. %,

© 251 NOy(HNOy),

480 NOJH,0 143 NOjHNOH,0

15

* NO3(H0},N=0),2 ¢ 188 NO3(HNOy),
T T a1 l| T T L) LI} |

km
em
o

ALTITUDE

-0

YT W S B S B |

107

B, NO; %7 52 % -
#E(¥%) ¢ opt

1072 10”7 |
FRACTIONAL ABUNDANCE

F Ao T LR E 50
%,

D 160 HSQ HNO,
u 223 HSQ,(HNO,),

O 241 HSQ (HNOY,H,0, HSQ HSOHNO,
15 L TTTTTY T 17 T I e e EE N B
| HSQ,HN HSOHNOy), |
£ HSO‘-HZS HSO‘_(HZSO‘.)Z

~10} -

w I R

o B
>
=
—
-

< 5K _ =

HSO,(H,S0,)3 i

0- o211l 1L a1 sl L4 g

10 107 107 10" !

FRACTIONAL ABUNDANCE

Ba HSO, %7235 %24-

{07t 2y 50

BE(WRE) ¢ oudk.




I-23 KA A AYVE-C

\

REMM 0 LA oA AV EEART I
b, FABELE A F v - ) Ty
éf iiﬁﬂﬁﬁ L. x:ﬁilé - SRV R IR 2 Eﬁgﬂﬂ?iéra
=

oEEE A0 AMELREE . B 9l
AFxvoE-)F4 ZATF BT
Ble73. &&. MErEL3. 2%
ARINADERKERLELT . 2318
Lz t5, o, EnhdFrRE-Y) 5y
H 35 - o0 §F ™Y vsec n%@ llﬁ’f‘ﬁ L.
LS emfvsec il = 712 H 5, =5, B
MNAA Y 1dhE — 0 9 ent/vsec o §E 812 47
L, ] emYvsecrm- 7EH ~., E.
Baoe-CYF4 AN FILLEA 2 H3

l'a‘r—l‘llll T T T T T T

H ERROR

A
4]
T
1

[ NEGATIVE —» <+——— POSITIVE

IONIC CURRENT
S
T

y U S | 1 L L1 1

MOBILITY (em®/Veac)

B1. E. @hfAv0e-CY 74 AR
780

54 AN+ e @A

ANTIVS ¥
(=r%)

Rt
(4.x%)

v, @B LT HArvar-C)Fg O
54" L3d . FAAX v aE —CY) Faxo
wWwd/ <53, IRBL4AVvaFTHLS
L&y . 2sFaveitedo, FrBi
AU ee-70FE Al REEA A v
A GLTHERAT 3, thrNIEASA
vag -1t B3 . R4 4 v
—7EWMHE L2103t oz BRI,

20 r3F -V FqANT Mo B
AT IEL e, FBRE » A THYT .
BETLGES, %BME  EREYT -
iR erid. AN I R aH B
Enfiuelshi vt 19K ITRA
hPh A FARS S A S,

<NEGATIVE ION>

<POSITIVE ION>
B8ah - 23h 23 June 1665

8Ch - 23h 38 June 1565

'll(f""""'_"_fu‘uil?lJ

2 il [XRadi] 2
MOBILITY  (cm®/Vaac)

LR -5 4 RRY R0 UEEE
BER (2 244y .6 RAA

V)




I-24 OHXKAAM LR BT 3
KEGBRoEE
SHE— =, BHE -
gk - i
BMESKA U R E L 20 H-Meinel® KAK ose LM . TRIARE

HEoRmERER8+ 48 v 4~ 103, viIbt, BRMoBERUIRET
Bihiakrgin. Fr¥figdob e Bgnwrmeds t AL S . &
ENIF-9TH3 .,

R REABWKEL AL oMK E T3 RMa LML 2 I . B KR
REWoOMRTH . 1o RRRAKCEETH 3, OH Meinel FR ALK ML
TR, AL IR PET Herman and Hornbeck (1953) WRIR T R E TkEX
A bandhR & overlap (| T w3 Y z et Eiv, RROMBREY TH . 209
RRFECH S S T, Tepley et al (1981) 4 (8-3) band k H20 © a-band®R R 4
¥is At g larerts 1w,

$8. Ran helostat t Av TABEEREMET S Y £ F ) BHIKL
FTOHOBR 0 OH X § BB A B P ok are, RARRKANT L
POMED LR, OH (8- band k 1O a-band RRWRHF T 59 » T 3 T . OHIED
band B & Ha0 O.Fp band B MR & overlop | T 3 T x teh B0 £, MELE R VHR

KAWL £ 9 Hyo0 AR OB RE S 1t KT 3 b g HE T (6-2)band
DR, Q-branch 3 M=204 TMZ | 2B4. Bsh 3 BRBA LR -F~-0KO
hati’ﬁ‘é‘, Twi3d>vki 3,

WH TR, Ho abund 8 ve 08P band o sBR KA L T
OAeFFfuvat T vsafEg (2 QbnnchoBRI ) ®
BARN L) Ao B, o
Q- R4TE bt § &5 MIALIN) MR { P-branch @ #ZBA)
Ao,
TYITRETI¥Ie T H 3,

K

References
Hermen and Hornbeck  Astrophys. 7., L%,
204 -227, /1953

Tepley et al. Planet. Space Ser. . 22,

0L Hi0 0.3F band absorption , 1241- 1249, 1981
\. day -

¢ ar=204

100
5 g bt
E ( day, night ¢t
> ERIE 7- 5.
oL
T s
L
an -
% ”'3"f_ R Q 22 3 4 sp R P

ar=1§A ] i | IO S | 1 L

OH (6-2) emission 0, (0-1) emisSion
7330 79@_! €acn alco 0200 8300 8400 ase0 8800 B‘lu;!

WAVELENGTH (A)



RE[01) $377ABRDIn7 vz, ¥ <12 40 BEXS &1, BFey- BB ov:
% LU RTG53 2 L o e v 3, SOHTE, L) WITKEBERC 4D
TR KIBB e H2L 0b, n529) — . 25 —LTEBTI LorsHY) . Pk,
AoIEB0 =~ v T, Bl a R R, nd .

20BE 7 VWUE, LY voty, BRETHLFTIREROSERERYR — 4
o RO SSHDFH | R 20E - SBEOBE ol IsBH E — e PR RV BE S
), BRMAG- £ BRA RN FHBE 55 2 LM INTL S,

RATEXN 55%3c , Bfowe e~ (1], prassart crondina e T,
Q:’YI:ML‘A’,

3G _ L2 (R0 3G -G v o [/ S\ plc L M,
St = PRoZ\ R, 52/t T gg’—?‘;g'*{'mﬁ(f/a)‘ﬁ]c +—/rzg, (/)

H":k‘ra/”‘fz HJ:kT/wg , Ha.:k%g’ J{‘-:'D"(‘é‘?’—i))'&(:n’*Ka

il Zona llg -averaged model A T- 7N
’ Zr-é%&g/)ﬂb&wz") U)K.ﬂq?,e,, ,;/ @%b@n,?i% ﬂ\"K‘\) WY ’% z9 n;;g(/)g;\z
N8 | AP PNZC — A EFy 120 W2+
Al e S erate. R R
v=T(2,0Y+4aV(2 6,%),
W= W(Z0)+aw (26,5),
G= G(Z 6)+ac(z,6,t),

Fafln,
AC W 2AC AW 3G T 24C _2UBT _Tal Lo
°t. T W, 3% T, s r 28 F5e - Gak - Lad
P P 7

' 18on3, AR+ 9B HM3S T (z,0) t@wT , aAC"/St o P E 230

(/] Kastingd Roble : J. Gr. R. 26 744/ (1987).



COL:&T‘{EI*: &N 7%%"\‘0 \g\iiﬂ;r\'/")’;@‘\z
(MAP M 5L:3))

ABRBE, @% g  RE
58 A R =9:% 7R

KRITMAPHERAH N -y |2, 77 T7>79 =TART, FRHRFHRAE
oo B pd oo Ao E 9 edaes, 1P F a3 08, AF
AN AV 11t S 29 Ta~ $RAZAN4DHT- . L

F LD T TRES BES 5 A Lo+ ke T Con A (wed £ae) 34T PP S CUBMS)
TRV, BABEFER (7o km T 34 PPM, ~f2 Ko L DI BT RFF 5 .

T22vA3 Dafld| < amemst (9 jokm 0 < RO HERSF L HE (R
ﬁm“ﬁ&q*"%‘ﬁq& N T reE i eoL » Avane 1T T 5 H Y, &77}*“‘%'< 73 x O, S‘;‘%_&\T
AITIMOTT 6, 2, couBAL $°C LoME 3, con BAF B 5 & e @ ¥e
CHFo< vy, TR AMEGF T BT R co, » S B I ~ -3 %Ke T, ;gf‘;c\?‘t—:
NERTEARAESE LTI ADT B
éf*‘a“‘iﬁ'\’f TRAH LT TR ek Shed O BB e co 0 5C Eo HAEEN
\N G

COLRETFarN 2 RHT T ER Sk T MAIC RAE<CTF - T ) R, EE Sk 2 17
T:zi\"‘&n.t Vo HRL ke ok Shm o OB ERAN I x, KEHE S e RE

BHRo e TR TRHEF coa damhEToz 9 3F T )L, Con O AT F D BIR

'h\t) == 1 =
P ORNBRI A TEI L oL B3, 3, T caBREeESWBER L 2
3.%’.%!1'&'&7:%%‘3..

* A (%)
gk—{m .-\1] x]ooo(%t,)
PoO

LA xw'?r.bn%é\‘#\l POBI AR KM B H O TR TH 3.




on-27 AR X 5 2 % @z 7 U 1= 35 Vv D ME T 1 B

shkm
KBEHI KRFLES
ABETRESLIRDOALBRBTEBAI GV OBEABOEEERBL, thFLAARERS A2 R Y
RZsTvd. COFHERBIHEITOARRONHL - T AL PH SRS, 22T, COBRPBRBABLE
EEWHAN £ 7° 2DV THRXSD,
P =
BIORCBFRLAT TR, TERE, ZORBLEIAIURVEBHETE. N4 712 KIEDREE
FHEEXGSL2, DO DETOENP A RYRE. — R =SS+ BEMNTHINESHFRIANS TAATE
BEEETHBDT, NASEFEMULEC L RIIBBEBEEY. —FRALEIBTHIE A THATRERMESR
NERT, A TRATRELTEDY, X ) BETH 2250, Y4708V, BREZORS FORET
agmmmhwmmmﬁmxana.%ﬁuw74aAbuﬁamanwonﬁﬁzaw;a&a.quﬁw
B, RATDKE, METOA Y E—F U AR E>THRESF, —BHC RS EALEETIOFRLAYT
53 (RHED . AL TERBETLI —DORBEERAA THOSAEORDEH WA D (RKE2) SLTHS.
TALBEBNA VE—F U AQBWAE TRV, REORUH T NG EERBORV B I VRS2 5 E
REHTELEDN, RALTVBLREVAEY, ZHRTH, FH1EEEIE, REIVRLTOEHFALE
“HVALERERORPER LBV CHIORLSFEERLLE. Ch3AL TR (ESHE, BoBEART
BIBNORUTHD. CORATRELERI L RBHASIVIOATEREZAB L iind. REZZ O
@%&Eot.ﬁ%tbthﬁwﬁhaiﬂ%b<maﬁu&m&.msﬁ%ﬁn#%(é#z)H&ﬁv%@%
DIWFTHBIN, N LHEHB A LORFHE AL, RO
BE (RB+1) FE LTHRABAEONNE L. T
& SR
RZ88m, AE30mn DM E N A FIc MM RI2@ATIo®R1L. 2~
L 2omDNEBA T, N4 TREII A 70K 2BELE.
BRI —DORBEBIHICEDT—Y ZEHFL
ERRERT. DOHMEOBERRS AN VOIRFE 74

fe
J

B~k BT WBEDTHE., AEEMICSNERERE= (R4 g

TRHERA VWA /BNALTHL) —3dBERLT WS, — 3 § |
BEAATEHTEBLEIIEBEHORETH L. TN &

BObrrio- B A 0RO BEMBH & FHIZRLTY

5. BHABCTRUZSELBVTI0 i OSSN EE £ R 'I . e

LTna. o4 7RH 0772 A\ Bl xm se7mL
Br-rogFicgLtie B SR O SHEE
pRAx. FEEEs:. [J 1| : AT
REBBE—ROBBEER [ X2 3 W™ ! 50+

53207, KEBI—KO G‘i—*pTcs‘t—‘—S’ﬂ'*:qJ?‘l’]

P AN E X SNBL R B A

Pgw{m&ﬁz'&.bkﬁ-—)t,é % é %Sg}:ﬂ'l,\
ERAMIEZ DAL FTI0 —/
OREOSNKFEAHKT

E30THRVWHLER DA
3.

1 R4 PSR

SR BB 5
()

(=4

03 Freq.(H2)
B2 RSGI36 BiRMAER & SNEHE



m—28

DRAZEB o AARYL

FEBPF X9 ) - ROEEBIE

Tz, PRBlzo »7x 9 Y -
Hh CHE)- oXEFOMIL BN
MEDEAEREoRECER IME LT
W5IrEELTEIE, ZoARER#%0
ENI-BrAATT 3 1o TFE Y.
HIEPETRY. ZLT. toRREF
event TErRKEN T3 13T <Ko 6 h?
VR (LaoTer anp Schiming, 1470 5 Wakaz
£T AL, 1970) s 4. Nimbus6 5 P
MR (Presure Modulator Radiometer) O 7 - 4
Bk s, vHRIBRETO 2559 ) - K
NTRB e AEFTEREc G Lz Ew Lz v
53§, n(B1). Jahd. %
BITeoNnIS T BREEF L, LF0MRI
RB3Y. AT RoMZBAM TV
5, ¥iv, AERBOAMRoOEHY =

HE BA
(RRE K - 1)

NI>BPEXI)V-—BoErandd
KRIEL 2 3P EAR T H =,

ShonBHRIT Table X3 v s h?
Vb, 77F I -K CRE1) o
v RBrE R, ARIIEAELTFo
B event N ( O ) H BEWD 2 5412
FAIhTIVv 3, Lo Table 13197¢-774
Nevents KB4 3602, THnAnAEEL
FOBPIIBAS G ITMAMBITRIMR L T 3,
EBOBXEFIH/ERBI YR LT
TN I IHFHTIMBILIIH S BV,
T Table 131975- 76 5F o events LB F 3
b, ARIZER) BXZ2 T IHBRK < HE
HBL2 3, MEILIAPRFTANTE
BTN I NITHT IRBIERIY S
l'h-TJ-‘\o

Wepieb s, AFBEng a3

- - - "
s T T T T T T %9 ) -KoHFETHKGL 7z 2P, %
| [—— NHPRIAI DB L BB 8 E -FF 1<
-— >
,,\oe\cso S, 2ARNTHhZVWEI I L pd 3,
/
x / N Table Relationship of Planetary Wave 1 Structures in the
w 10- / Decw\ n Mesosphere to the Egquatorward Extent of Anomaly Events
a 77 \
E Date MAX. Amplitude, Latitude, 960°N' Pdo"N' 053.
L] L ]
g ' K N °E °E N
S 51
< T FEB 18, 1977 8.1 59 310
FEB 3, 1977 9.2 61 245
DEC 16, 1976 10.4 61.5 270
1 1 ! 1 1 ! 1 DEC 30, 1976 12.5 62 210
JAN 15, 1977 5.5 62 140
300 ] Date MAX. Amplitude, Latitude, PGO'N
0 K °N °E
w240} o]
=}
wi 180~ - -~ JaN 6, 1976 7.6 66 250 195 No
g / ‘._/’ -
T 120 // /___/ -~ DEC 26, 1975 4.5 59 265 235 35-40
a
60l / - peB 6, 1976 8.4 57 255 225 35-40
° | L | I | | JAN 15, 1976 4.2 54 250 205 ~30
20 40 60 80 m—
LATITUDE, N

B1. SEREEKISNITEB50km) Torrey - o)
Gl ) OREEN . T7-914 PHR CH30001243 6

. . o
Fere PGO’N and P4O°N are the phase of wave 1 at 60 and 40°N,

respectively,



o-29

PREEI SRR I oo FuB B EZ /A CBI 3 5 —3F T

KE T, REES
(BSEBKE)

FEHEOMBETCHEI X N3 AKEHBROFE KB
4 TRAS (REE, NEHE) PFohbso iy, 49
KFOBHBLIBZTHS 5, TOREFMDO—oEL
T, Bertin et al. (1978)M O HEIE. MEPHIMIES
HOBHHFHRERNORKAR (Y v FRBPEER
) tInHBBERICHBI L ETRTLTWS, LT3
¢, FKersley and Rees (1982)2 ¢, MEKEI0E & |
B3P ORBERKEF—2 2 AV THE
EREOND A—& TR L L 25, RERGCHEYT
3&IBKETRTALEEE (Vi = 100~300 s ) 2
H2HDORBNEENT, Vh = 1~-13 as™ OEEH®
(L2 RBEBROBHIEEFS) FETBIETCH- 1
ToZehs. WoHik, MBEE (0H382) &M
BEZET 3 BB o REHR OIS IER T
{ bi‘éﬂ%"]ﬁt&%ﬂak'cu%o tﬂ%tx\ &o);g

ﬁk.')w'c%"%b‘tb\%o

BAorso, AEY w1 .02, 03, BEXRD
M K1,K2,K3s D=Z200E»HBIRBIcH3
ik, RERF (w1*wz2*ws=0, K1+K2+Ks=

0) tHBERXEARCHETISLEN S, §FT
I, BEB=->0i848K > T HEANBL shTy
3R4NHN0D, TRIVF—HERIRESA FHERMT
KAk eoBHfe— FoFBERHcE TR, BESD
MEPEHEBNT, FEERATVREN, HEEX0FHA
B, KEBHHEOHES., EROBRGHSICHXKTZY
HE0fHEIAIRITNMm (OfmER=1/21;
H=Zr-pndb) B2 RICTFET S o sd . BEUR
FEBrsREEBELIC L) e
Bbhz, cnicedascir, 1720 |/
Bl TRATE 3R B HAD
o, VHEDHERRRC & 3 BImMER e
HCHCITSHEE NS 20 S FRISLH>9
ILTHhBES5, MELR. CORBFOR
#b5, BREYS AR P TG — fayitonig

EANRES OORBRETCHI LH > 0

*.59

Hil, REMSHMBAAXREF VICE

FOTEHCERT 3 EHROBEH @O -0

BBeHBLLRRITHY . EREL
k2 ) & H#RRRIC & 3 BIEEMTER (ki ) D
Vi e 3L FETRL TS,

B (2)i 250 ko, FAMI30%r i Hh% &1
LEoTs, HPoBES8s . HE

10

-10°

H quasi-evanescent E—F(lkE I<lki Dt AHBEN
3V, Ofiiedv., #ld internal —F (lkE 1>
ki DOEGCHB, KW, z = 250 knT OIS
MK 1720 OEEFLTVWS, EXbo. BHEHBHE
3 HOLERE (ki = 1/20) &, HoHBRIEO
internal €E— FoOHiEr., oGSV Hilk) o
quasi-evanescent®— F O CcHEE NS 2 L FH
Thd,
HEEoWS L. FLLHRIBIRICHS.

BHExm

1] Bertin,F., J.Testud, L.Kersley, and P.R.Rees:
J.Atwmos.Terr.Phys. 40, 1161 (1978)

2] Kersley,L.., and P.R.Rees; J.Atmos.Terr.Phys.
44, 147 (1982)

3) Yeh,K.C., and C.H.Liu; Radio Sci.

4] Jurén,C., and L.Stenflo: Radio Sci.
(1973)

5] Yeh,K.C., and C.H.Liu; J.Geophys.Res. 86, 9722
(1981)

6] Shibata,

5, 39 (1870)
8. 651

T.; J.Atmos.Terr.Phys. 45, 797 (1983)

z=250km, T=30min, Upgoing Gravity Waves

10

3
[$.]

S,
a

A2y pup Hz/|

107

500 1000

Vh . ms!

(3= 1)



II-—-30 SEE - TEAEARAYHH O EHBE B0

2H HEB. onN-—-pF-AEEZEY . miE it
(RX-#38) (75FL4FK) (EK-HEE)

RBRZHEEL -¥ - UMAPEHEHARNO—REULTI1983E5ALVM2EHNELLE
DRE>THARRBEEBUTL 3, cOBBBER D ERE (1) BHA. 7525 UHB.

(2) ~HRU¥BEAMAREYRY. (3) ABHENHEY. (1) RERFORM-
EERE ORMFEERET>TV 3. (1) . (4) oL TuHH. EFE k> Tlé
:ézﬁvﬁbné-}i-@ao\ (3) oL TidILAE HMERI>THREAFTRINRE

T&k.

TLEZDHEL - ¥ — vy a 2) ORABYBHBERPA T I &L H o5 ko
:o&n&:}m}w@zgnfggf";gggﬁ(&a};atréaa%z:ubfilisjmt:‘k%E:wo)arﬂ:&
BROUBREOBERHRBBUS L IR E VLB, ERBEETF AR > THREL M IIWES
CEZLEDNTL S ). tAERENECEBURRATH L LMD S TEETIAR
‘?‘Pub\bzxv’snrmsmwga, UDUARHYHBOBHETZIRUI RIS I vHLIR
%:_ﬁﬁﬁmh’-i&&?&%kﬁtﬁi&ﬂiﬁméw{&&ﬁﬁmﬁiﬁﬂﬁwﬁ%7‘.‘5” HOHSHET
5;&&!&&'&550 RoTEFLL:O—HKO 53— MHAOAEHATVWRIRTERLELY

RBREREL -5 - (36° S. 135° E) £E7FLAFRE¥2RMBL-Y - (35°
S. 139° g) rFHeNUTHREHGACHEBL. SEAMWEACPRIEOERBE N EX
BLThsotensopuuRe kBl KRBV HBOFECH T 3 HHE GENHE)
XAOPR T IRE R L, TORR. REBASN TV AREEFATRBRATERLLL
?”"Dﬁ&bﬂﬂémmn,ko YHEBMAREY RV TREIETIHELRABETFL A
;g‘bﬁﬁlz‘k55m§1t¢:4mg®fhb§5§z:,)_—i)xﬁg;aml:tc-afa.. ChIECToOHEET
iy AERORMBNLUTREPATRILELTEY . AEDOHRRANZ X LERE

NIRBER LB e R W ESA N3, 2. —HANKARBYHBE OV TE. &

R O RHBE - F N EBTHECE NP o R
Bl OMBARSYRORERSOBETOT 7 4N
SEMIDIURNAL TIDE EASTWARD COMPONENT
"ADELAIDE
10 I K
° F T -—— DEC, 1983
|kYoTO -
“ — —- AUG, 1984
100 +- i | ——- AUG, 1983
E .
wl 4
% 1
= g0 |- 8 1
= .
80 + | L
L e e )
0 10 20 300 2 4 6 8 10 12

AMPLITUDE (m/s) PHASE (LT)
—06—




I-31
=H W ~gn E
. f o B IE

XeF 1323 -354 7 - < ?%‘?/%Kﬁ\ﬁ)jﬁ( )

¥u 12 MHEE Baui, ez

TI[.‘('I'II%E g%
Rayle; LB LR34 7 - 15
/%I,’izs Islgu?&’};ia)ﬁn ﬁ?ﬁuf?%;;b ui
QO FR Bt ¥ Y v < 5 mvo Bl 7 3
kvt KEEHEo A g3 AL, 50
Balk B EY Bl  ex REEA
AREIH. EGR v - 5 g ve
- L-r‘,ﬁﬁm‘fA&-éHé‘r NE- Lz
wWhelF7220 Jw— FIrdhy 400..%13@
<9iblo£%;gA&—%H¢ = & Y B1E -
Qkm g ITHS n )< > v TBRyESE ( FHch
P TR BBesF S
AEBZHELEFL - TR F s
=L =9 (351,343 am, D.DOM,TAW.EL.
?0('[3) EF{\\'C.YAq"SH (5"32 h%) T
FIv RBA = A 3 ) Bdhi K« B 1= AT
LR TRARRA T W2 Bz 2
Re) R 7509 - 58X =53,
RE=RSCRT G 1) 42 B:Z
12 k.RrFs"i{% I WEET L é)mﬁ
AP T8, N B X KRBT, 2.2,
a2 RUMERE, 54 P -FLRoERH

. APRIL 25 MAY 10-11 1985
0050-0105 2308-00u3
AZ=1.5 KM Az=1.5kn
70 ] 1 —
60 [— —
1 - .
50 —
8
g » N
tad
2 40 - —
< 4
{1 J Ay A N— | I | — —
0,9 1 1.1 0.9 1 1.1
N/NCIRA N/NCIRA

AR 7. XeFL- TaskEw Tyt o
WTen Tz v . TR LakEa
5 YAG-SH & kLA Raglaigh £ 3 BELET
A (B eks Ak, LESEAEA ’%s%i’
RYTF2EL &% T (¥ %E]
2 FEF 23 L o BCRT 15 YA~
SHEo (2582 REe L - Tafh )Py -
R TH LR %aXeF L-T 75> 2
a7 =70 \(Aq-féq' TIF bW 4w,
;ﬂ,ﬁm\\Z\‘;}?ﬁ (ﬁ‘ﬁ@m?ﬁl?i
L2 P0mP) Ttz 2 ZNFYL AR S
qeg“ termh. M ER R TR
XEREAR , £ b ol owrhEAR
EETo SAREHE tbim T TRE E5%
At oK AABE Ttk bdad o
7% .

KawABR4RE Fy v - ¢ BRI
.t N HERLZT- 7%

Bzv 2. (SN0 HME).

FE 0 Chamin M.L. ond A Haucheorme.,
Homdbook for HAP 13, 87 (1984)

To T T

APRIL 25, 1985
70— ° 0050-0105 .
o AZ=1.5K

o Cira —]

RADIOSONDE, APRIL 24, ‘85 |
2030-2141

ll!lllllllllll
200 250 300

TEMPERATURE K




n—-32 KEIL — & —wm xS
IK S EHE B MM D ER BL T = v 27 R D FHE TE 3=

FRE-B-ARSBR - kKB T 2066 0E &
( RX-I ) (% K - H&E )

PHRAATEERT IANTHCLIAPEDH ROV ERZW. FHEONEPRR L L IAHAOR
EEOMBEHEBVTREZELEDHTVS. VHF - UHFROABF Y75 - L - ¥ -G HBEEER
@fiﬁiv%ﬁﬁﬁ&ﬁcmw COMBERBIZILTRBEENTHY . BreBAllBIThLbh I LSCR
2R :

AREL-Y-HBHCSVTARBLERET 3R L— MM RAER. 7VYFTE - L AmME RERUE
D2HMEEMG THESAMEELRD. BEEOW -2 BEEVTBEOIMDPLMET Z3HETS 3.
Ble. CORBZEMOTHAIBBOBRBETI S v 7/ AERDB7ATYXLERT. UnL. COHE
TURRORBLES I Ll h. B - GATENC2HORABOL - LA ME2RES 54
TLEBREEA R, B2UEOFATY RLERT .

CNODFHEERBOT -y R AL TERHEUBT 5. KARUNREHILHEHNORIEL 10"
gif-hﬁr&]étﬁr,%ﬁw&ﬁvrg. COHBEIRUVAY - LERLERL2FA@QEISL D B—
il CERVCTESEOEBR B LT RS> LN TS5, B3UMABMOMH» SHHEC & O RDE
"F-ﬁdtxnﬁoﬁefﬁ79v92&0%@@0)&}6&@%&70774)wzyT==ro BFHTWHZIOHBEY
BN R R R E OB ROV TEED LR ERS 5.

Three beam method Four_beam method

Va Vi

V,=u,sing + w, cos &
V =y, sin8 +wcos 6 |

Vy =-uysin & + wacos &

\'2
Yo Uiwy Uz W2 H Ui W
w V —wycos 8 " w _—
Us e QY0 U 7 v
5 L’u sin 8 L°u we-ve?
= Ut (W —wo)cot 8 = (U] sin@ + wy'c0s 8 )°—(—u3 sin @ +wzcos6)?
{ u'e ) + (w)/'~wy )cot 8 =(u—;2 -u_',z)s;nze + (Tv?‘—w_éz)cosza
\'I'-wo'
T +2(ujw) + uswy' ) sin8cos @
h N — —_—
erefore, u'w' w uiws +{w wg —wg2)cot 8 | .
Therefore, U'W' = Fr—g——p (Vi2= v32)
X 1. ;
St-sgomEm.,
E2. 4 —-LEDORME,
—_— .
Vi utwe
20~ = I i 1 [ 1
xé’n/' = 20 b~ -1 20— .

Height (km)

B3. 1985%7A16~10BMASTNhANE GREDBORBET 59 7 ARVBEBO S M.
RBUAY -2k BRUSE - LEOHE,




HEIGHT (kam)

I-33 MU L — & — 1= Xk = SRt meBEE= #3513 =
IKSEEEESE oOSHTE. =7 = w» 22 X OREE

WEEZ - FREB-B - AHS8R - ey - gERE - e
RK-XI RK - E%E

AEOXRTYERICB T IHRAHS 6. ARPOFERFE (noventun flux) DWEDOFEE L LU TONBEHBEOE
SREMER TN T3, FCHHREEOSEE{IT., PHRALMETIPREHHLD. TOEROZIPEIE
Hehs, UL L6, REH3VWRABICI-TlsnkF—2R X EHHERVAT. 2OREEHLE
¥, BEMYICEBENTVD, .

ZITIOBRFHAEMU L —& — 2 v, Vincent & Reiddix!) 1o X v 3t - RIS oEE) R TR OME

. BiTotz, HAENIX19854ETHISHIES » 5 19BEF CH4AM. Py FHE— LR SV — L (KHAME S Lvrdk- -
H-EEE 2 nThRTHA10°) BRI 5 B2 AERS253 308 . KEBE L BREE150m & U 120 SRS BERE1E 6. dkn~24.5kn T H Y |
LEBHEED S THREEIC D> T3, UTIEFRTOR, 2 0RHKERO—BTH3.

B 1 WSt b3 RIA - HERE & 30EAHA OESRHERTY, UV &5 LAY, RERY, HE
BVOSXMOBETO 7 7 AV CH S, M2 X WHE13.3knlic 51 3 LIRONS A— 2 OBHZE(EETR T, chickh
., BMTTUL 6N LA 2 - RAMBEYIC k3 HpREELN, BERTRLLBHETICRDEZD OLE
E—-RL. BRABRSRS OFENERBL TWB I hibh 3,

$ER, EHRER - PHRAOMEOERAZKRIICME T, BOZRHS 05 e oMK, &R ORE
1 EMHEHHL THERTEITFTETH S,

HEIGHT: 13.29 km

15-JUL-1985 12:10:50 - 19-JUL-1985 12:09:51

KH KR
]
nl A e} J s
2 >
>
—T
[0 4  w > =
= -
VT R 7

2
T
[
s
1

- -

f 1 ' L ’ ! 2 'E
’.;./"’cl " ) ) - " - I'; 00he j 00h 00h 00hr JUL
18 " ’ [k:] i 19 " 1985
B1 : 198547 H158 1265100 H S5 [EI108 1268104 & Tl LOCAL TIUE
e HSRERS LR OHRORGHED
BE7O77A N, M2 : ®1 LEUSRMIEcE sn,
T HE13. Skmic 350 3 HBHRTER
H XU RAOHHOBFMNE L,
HBIEPLZWF—22HNWT
BEXR R rb 0, WK ERMEL LD
AeE-wEEheMHL T
1) Vincent,R.A.,and 1.M.Reid,J.Atmos.Sci.,31,493-505,1983. Roibn, —SHRIEHN
UToRMRS» 5481
BERHEES RO M.



oI—-34
MU L — & — = Xk S JE oD Hik ¥H 13 & oo el

Wk # , @@ HB, WE &
(mK - B@ERE)

ENROBEBEUTRROBLWY 7—DFx30h3, Y7—FESLVTEAKREIGEHA@EE
FEBEOYLEY - AL LRAALYFRE (KHI) CARCHET 3T EDEE X T 3 (Fritts,
1980) CO&SIRRAY-—LOEHERUT Z bR, BLVEK - BUSFEEFOL -y —2AL
SOVZOEWTHS. Klostermeyerk Riister(1980,1981) &, BF A YDSOUSYL—¥—0OH
REBHCZL->TKHIRAIEROIhZBEEG2WEH L TV 5. 20 W F IR EB{T X BT (34°51°N,136
B HBY EMUL—-F —i3, P L P AR EREETEIELIRBERSAROEH 23K
RBRESAZTLNEETH S,

MERAL1986E2A8ARITLARMUL - —OFMBERHIC L >T, HE73 kmE
POETIMUNONORAE B HNAVEETh e b2 BELR. RICZOLEOMANI A —F %
*?oﬂfﬂmmsﬁﬁﬁIO'mﬁmvﬁwtnkﬁ&ﬁm&ﬁ&ﬁvo::TEM%G~IG%®
fﬁENJFNxv;»a~wWomu,eﬁﬁﬁoﬁxwaurﬁurma.mmxuommm&g

SkmBETRNTSY, CohoMh IR DR THALUT VS, $RMMME73 kmERILELETT
RETZORNL, floks v @S TR IR ZhERAMTHEREERT. 1 2H55 1 2830
ALTORACOVTHNO SOER MR & 5BN2REMERALEC S, BR7SkmE S W THE
fgi\?ﬁjb. COETTHIG0° omEEsREEhR, 125> 14K EITCOFYRAENHE
LCEMBE DDy T —oBARKOoT LD S, COBRBRKHIL L3O TERLPETFMELS,
vwﬁavucoﬁummm, Hma, U, BEBLVoRNTIA—YOTE - BEAELEAN, ®

REH, v7—, 2a-nNy—GroRmELrB o pT3FETH 5.

Fritts, D. C., J. Atm
» D. C., J. os. Sci., 41, 524-537, 1984.

Klostermever, J. and R. Riister, J. Geophys. Res.. 85, 2841-2846. 1980.
mever, J. and R. Riister, J. Geophys. Res., 86, 6631-6637, 1981.

A ~
D\ /\V/\V/\v > V/\ - e
o FaN=/) IN_ N o N
I T \V4
BIRBEE 75 DO N \//\v —
46. 5 MHz : /\\//\‘ A\ /\v/\\/ V/\v
(% o] 1 MW _ (peak) A AN AN e
dms . xmA1 0! EPRAASRA\ SR/
mEE, %}0- M ETTNTT 7~V X By
Emz’ 0. /\\, ~ - N, _
IPP » RIEf 10 - \W/ < \%d
AR 580 usec e Foner A NS
R 2B 80 -'88. 1 im S A A
TN 8 18 bit AVTYAD IR g —
e-Libmamm  30485S T B Pore = —
&gﬁébykw 10@ e 8 A S A\ l)\/%f et e SR
A AREE 0.3 km w =N DA e -
123 sec L AN/A\o/ A\ - -
#1 MUU~7-®ﬁMK9x—y - N .-
- 0 w
-5 E

12.0 12.5 13.0 13.5 1y, 0
LOCAL TIME (hrs)

Bl 1985%2A8B12KB»5>14HO
BREECBYIRMEXEAL10° O
REHimmE. BH6~16530mK5
OBENIFNRAT A LI —TRMOHBLTWV S,

—100—




o-35

Sl PR B &L o 2 — 3 BY o 3K TH Ay 1K 1 %

E

)

245 »  IDEE
FEERAREY Y -

HiE

’ ?g
WA -

#iKk

(

L #

06?
om%
BRCEY)
‘PN
= 40 1@
Kwee
ME @
Wk
E©I
e x
£N

RO
~ {3
 Q
OB
AR
H 403
N EE
Y ¢ £
.MNoo
aR1y: |
KT
SR OBRY
SRNY e
BNVSRRPE
FUEPIBR
ey PR
FerSBuvaE
RBIMHAER
NBUSIHRE®
IR NI I8
wHINENE
PRENYH  BRE

HENESKY

HEEELOR
UERZLHE
o B o I 1 4R
MONKa I
LN NK
SELUTHE
(I g Junff 5
VNI =K
FHHERINVE
?ﬂv1~.§
AENE o#
NEOBI~ |
;e .
soam™, H
o ! Hmom
lROKo .¢
rgooN, 2
| K om
AEmMS -,
DEHNMVE, &
SReOR S
- HE
Bl
% o

)W\o
. B BHXOVvEMERKSN £+
AR CPROHMMMIKFEFKRERRSBNS w22

R ~@BRY 1 LBHEOE
Hol I B NBEon
RN EHEA IRV
BHOolBHDS 1 0o mEHR
HR PN PHoEBER
HECSHARBLIKBY
eRANZ I U BIVEEK
BELSE&MASEN. 5Ri2
FKABHRRHONHE
, cANKUENRXY B
HeNHEL A KPEnxQ
peeol RKSS

R -y SR SR F 8 R
SHMEMESEITSBY
NRoS0IxPEv ) .2
A | ONKa N KN
BORALRHLRNES
EEE ) PRI C NI N0
2EE L VIBENE PR
Yl ovyYeREOotvYy
NG wEOmAROH ,
NHHPKE~BYpEL
m%rb&«mw oﬁ onmsha
Niw P40 L, 880, RN
HEAKE DRGNS
EUNAKAYYELER
cxey HEGEARW
Bk s EPKSE
SKpEEeEN B B
I EvEYPDoo0HR
NRWEIHXKARL S »
HoKIKEE , vExen
N IR Y R BB 1 BES 1 A0 o N
HRELOHRISHARATRN
RuBEHy e B
HEKE .2 BRMY
B o ASHBRECHKA
BevIHW RN W igE
KoBBKS ;M , 08

oY)
>0,
N N
ha VNS
v L
g ]3]
SKN
4N N
4L K
=g ST
WK W
b LB
SopE
AJ #6 4%
" .
PRRTCE g
Hewe
&40 o
BER
=]
BRE
Ky
e e
8 e
&= |
- SVB-N
e |
®RA
mRo
B =
ee
IR -
(VR
)
Hex
BeX
B4R
exe
rgN
o | =

OB ESOERONER hEn
HOMEREHKEN M8 #e
~PRRRLLES. et ieR
HN I YReERaNeadiBRe
Hn giisgeom|rEn w o

MU RADAR

1584

1
!

1

Dec 20 - 2

—&—10.35 - 14.25 km
—o— 6.0 - 6.45 km

———=~7.35 - 7.65 km
—o6—8.55 - 9.15 km

——>—- 7.8 - 8.55 km

g

(o) wn
(@n] L .ﬂ 4

(8P) Y3M0d oauu_u>mh<dwm_

-20
20

ZENITH ANGLE (deg.)

HEHDOXIaAa-OKXKEMIKFENE

B£10.35~14.25km)

ERXHAKFEHEOH S E
.00~ 6.45km)
7.35~7.65km)

BWELXKEAKEEORWE

8.55~9.15km)

TR R LB 1B R

l(((l((
. .

i of B

i}
i
ik

AN
m &
-
~e

(dB)

o
N
m H
N
- &
H
S~
LR
(oF -]

ECHO POWER

&1

(
4
B
B
5 4
B
3
V)]
v

o RE
KEeH
B B K
@EN
B W
k2
eH%

Al
~

=

! B
m

*J
>

&
=
K
e
=2
~
™~
N

—101—




0—36 RBAZHEL -V -0 s 3FHE - BEAMEBOBRE

Altitudel km)

hE #7T H #SE hEE i
KBA¥ETABEARELY Y —

RBREHEEL-FY -, 1977HRRBEHh.,. WEBO0O~110kmMOTEETE
ORFORBEIT->-TETWVWS, 1983 EGAPUHBAMERAETIEELFEE 2
ARMOAKEAYMEIToTE R, YHRCO351983F65A®S1985F4A802
ERMOMAYUTHSII R FYE - RAVHBLOVTRET 3.

Bl132FHcEASh A2 PHEER (DFORVTVLE3ANHE@MEATRDLDSER)
OSHERE T3, 1983FOHUFRC LV TRUTTR—BANUVEM. 2FHOD 1
9BAELHAUTHRIWELAROEILELTW S, ¥ab5. TATS2POLICEHE
A kmMBEFLRBEAR26~30m/ sEROBVHKAXAOMHI2 r ARV E .
KEeR3e®E3, s, 1~2Fcl. EFEOATHAEAI —FHHLHEI RIS, T
hWUNOBRPCREHBRRE V. UEOE S RN Y- BEFRUHCRVEBEETL SHD
EBbh3, s RAZORHAORVEORPIC 1 HRAMEIES. ThWWEEI9AR

REABMBERBBL RS TV 5.
EHRRAU2EMEBYSREORNI A (1BLVABORLRS) OXILE

BYULUTLAY.,. cHEANLROLBNEABOEVWEA R BERAROZEMHELELTVL S
B, 5~10BULOBAUBRARDPVTE.. FREIITILEBOIOHZ3LI3TH 5.

MEAN ZONAL WIND

1983-198S

110 ¥ L] ] L ) 1 1 1 T 1 ] 1 1 1 T T 1 1 1 ] 1 J T

100 m/s

30

80 [ 1 1 1 1 1 [] 1 1 1 1 ] (] 1 ] 1 ! 1 [} 1 1 1 (]

MJJASONDJJFMAMI JASOND JUF MARBA
Month

Bl 198345A~1986F4HO¥HRER (XXBH)

—102—

OO0 0O0OO0OO0OO0OO




n-37 MU L — &% —w 2 kE BSHHmEEB T 2 — o %8R Y

LR %z #HE #§8 mE i
RBX¥ HGERBEARL> Y -

RBAE - HIBBAARLD Y -TWE. 197 7FIVFEEL-¥FV-2HVTH
ERFORMTEDHOERALELEL2BHYULTEL, Blz. BERLERZERLEMUL =¥
-~ R2BVTOHEBEx2-0oBUEMBLLOTENT B

BHFZEEUVTHEXBERETORRMNFT - I R2BAF-TRRBFLU. TTEERY
OBAMNBKRBEHIHODULVLESIERAR. 198451 2H30HOEET -
20T, H1(@QRZESHEMINHORBATE{ERYT. OEHoHIBRL. ZERKO
ERMEIa-HEUREFLRCRY. GHOLMRERDR> WS, s LRBERK.
BEBRRE->TI2-PHEETIRRE. AAOPHRARIZIFYTI-VY I PRI T.
UHBEPHPRELERYT. ChoORMAELI»IEBOARBEAORAFEE. HHREK
FiehiA NN T 3,

REOHBAGTEW. HHGAREL, FARELL RIZENAMOIN TR N, Thid
REORAFENHUROAEHRHINTEC S L3HFALAEL. IR TR SILIFTH L
MELRBIERLBHTZLEZAODhTVLEIN., COZL2ERIS3L2H19865%8H
1283 8H 13 HE»F TRNA LY AEFEHOBRWNEIT-LOT. COEFABRE
DVWTHWMET B FETH S,

MUL~-Y-THRETODATCLIEFEHATa-2AVRAGHBRA TR, BIRF
BBNLEHELI-DOREFETNIZIAPEROINIOENU.,. BEI 2. FHEERIHBOD
BEMEPEBRLVLIERUTRIETL 50T, Atz a-A4¥TCHATICERLLY., &
MEoREBI BT RS EHUFIH S,

— 10 L] L] L I L] L) L} I L] L) L) I L] T ¥
g or ]
< ~10¢ W\WW'V"\W
[0
G -20 PV YW .
® -30 | A
o _uo 1 1 [ | A 1 1 I 1 1 L I 1 [l L
0 1024 20us 3072 4yoao6
TIME (ms)
(a)
180 L] T L] l LJ 1] ¥ ' L) L) ¥ l LJ ¥ L] L)
S 120} -
5 60 | i
5 ool M A
9 _B0 W U\W
[= =
@ -120 | W ',\/\/W ]
-180 A 1 ) { ) 1 L I L 1 \ | 1 1 )
0 02U 20us 3072 1096
TIME [ms)
(b)
B 1 19845 12H30HOHEEII-ORARNF - YO

(a) f@5mm (b) fii+d
—103—



o—38 MU L —&—1l= Xk S

= BR s Gl BEl < ST L e oo s (Al

HEBE - ERE—B - AHER - ERT - @ESE - ik
( KK« I ) ( =KX - @&E )

VHF #BiRe PHEAKICRI U BIcEL 2 MBI, EL L TAROBEHELGE S L3 BIFED
WoENERTCHZ, MSTL—¥—CHlBl* 3T a—DANY b VIZELEOREH I XS b I
PERBICHIET 3 Fy 7S—RBE2BULLOLEX6N3, LicMoTHRETI—DINY b
Vg, ARG R TEELIEEL 23, WG, LSBMEEICO v T, MU LV—&— ¢}l
WENLARY P VB2 b I, KAEEORF2RALDTH B,

V=t ko> THIEMBENDZ ZRY b VB, FCUTO2-o0EEIIC &> TRIEOEFEO
AR P VBIDVEN>TRAB, 12, E—LARHGEHATCOKEREEORY—CH3 (V7
T7O-FzZvy), 5100, WESHENEES I K TREE O ERSMSEAT B I
DTHBZ(E—L-TO—FzVY), ThoRKRREENASCHBIELHERAS N, 22T
BHT -5 -, UBWROBVIBOLOEAL, P —TO— KoV Y OB LMETES &
SETBIRDREPYFF L —LHMEEEGEE Lico 1o, KPREELVHEE NI L —L-
TE- KoY Y OYRe AL W REL TS,

CSOFEEE>THENIZAANY b AIEOIRHITHOBETO 7 » 4 V2 HIC T T MHECHR
BIVBRENK = Y VY FOREF—R— LD TS5y b NAHSEBRMKERD, 202
%J:')E’rﬁéfﬂt:n:wb#—?ﬁﬁﬁ$x BRI, BLROAMRr—LbEabyTHEIWERLTY
®o WL 198547 B15B E4 b 5TH 198 EF I 1 TITR bt . BRI BZEEIZ 2593050 . B EE 4
REEX1500T 55,

Biseu, CNEDEFEOND A— 2 —DOBHEIc oW THRE 2 MA B o

HEIGHT (km!

@ o N

1 T T

TP I

© ©o ®»
T

b L 11
®© © n

T T
al 1 1

-3 "S- [l s B basiad o rrnd oo N
2 10 10Y 107 100! 10° 10"
DISSIPRTION: RATE (a?/¢%1. EDOY DIFUSIVITY (mi/s)

116

-1 (Rz.Z0)=1( O, O}

N 16-JUL-1985 03:59:07
-16-JUL-1985 O4:57:33

PO BF.

" PRETEN §
O 200 400 600 8000.00 0.0} 0.02
OUTER SCALE (m) Brunt-V31s315 FRED. lrod/s)

B1. 1985427 H16E4BF-5061= 4517 B . oo — /N7 —- NS b UIE. T 3 L ¥ — ik
&&%m&m#ﬁ\a‘ﬁmﬁ%ﬁwf—»mﬁﬁ—fn TP ANe 775V beNAHSER
B2 TH2168 L SHOICIRIA L ) RS NIz L— 4 VIV FDF — R —I= X B,

o @
3

HEIGHT (k)
o
T T
1 [ 1
©c ©o n
T T

—104—



I-39 MULV—S— v BBEntRERFLTI—NT —OEHRAKSLE L

PHRFRX - R B—8 - K4 BR - EROF-mE
RK I RK-@89%

MSTUL-¥—M8FIcifskr ofiffichc s MES: LT REEEORC. - B
FHATOREDO—-BHOFRENRBL LS H 3, ARETE, C—Lz2mBcifros
BEVS5MULV—¥ -t v, Y- LBYGEHATOREOE—HEOESLREL. E
KE—LBENEHEATORERS L N7 —OEMHREFEMIBLICO>VWTRET 3,

V—s—zRutRAE2itETs 8o, Ao —LAAU¥RI0AN TN L
SREMBLAELRD I ediciz, DL L IBFHCY —~L2ERETILTNH3, EHov
—LREMETEND 2T, BEEEORICHENEL 3, AfflCR, Ta—N
VT-RUROEBEOSHELTAI LD, 16FMIcE—atH2iT->Ro AVTOAREAT
OE—-LOBEMSHERARZE 1R,

INSDE— LIS SN EEREEOBRE BEAM LOCATION
rh. BOBEEOEE ML RET S < & 2K IN HOLIZONTAL PLANE
Hlzo TOHFEZLUTICRRZ, M1 oRFRLEY
—Ln>5, 3@ 1ML, 4oL —24

HEIGHT = 10.00(km}

[(1,3.9),(2,4,12),(5,13,15),(8,14,16)] % [ 2 e
VW3, AMEZNTNMICAEOIRY 2 KD . P o o e o 7
ITNSOIRT L. AMORN 5185 n 1 EMbY I
BEYHALOEEMB, O, @10+ TR ~ F o, 0 s, ]
Lz EDRE., 18O —4oRMEEG 2 of * E
EOROBVERRT 2, M2 oz AED T e o 4 ]
ERBSLRUERAMYSLICRLELOTH S, ak " 7 3
CCTHBICRLTH BB, YIalb—a f ﬂ8°n 050“5
viekoTEON, F— NI IcEL 3% Y S T T T
OBTHOMIEHETHZ, CoOMBLER LTS -2 (s) ! 2
DEHN, ¥ — LM T ORE Ok "
E€%2TF T, 8., COEROERRY = DOIE H1. a8flot —LoOXKFEHBATD
— R ooEReFC, v-LHEYGHKCOT HEHuE, L5 —o@E(+) %
AN —OEMEIERBEERICOWT L IRH B W FOHICLTWVS,
#3,
18-MAY-1985 0Y:41:01.09 - 18-MAY-1985 06:36:34.63
HEIGHT = S.61(km) - 10.04t km )
HERN EASTHARD WIND = 14.68(m/s) MERN NORTHHARD WIND = -3,35(m/s) MEAN UPPERWARD HIND = O0.04{m/s)
TOTAL = 49317 TOTAL = 4820 T0TAL = Y81}
STANORRD DEVIATION = 0.98tm/9 ) STANORRD DEVIATION = 0.94(a/s) STANDRRD DEVIATION = 0.14im/e )
700.- I 700
800- 660
< S00f < 500
guoof 8 w00
EEOO'- g300
200 200
100 100
° --ls -; ] ('l ; -: . 4 -2 0 2 N oo ‘o.lo‘ - 04.54
DIFFERENCE (m/s) DIFFERENCE (m/s) DIFFERENCE (m/s)

HM2. WHEH. Wi, SESEOoREOEMMEREZTLILELAMT I L,
BEicRanctiffil, Y3ab—Yave@shiF—2QMEFEORED
WIS o5 f . MBIE. 190854E5 518 H A4 > 568375 F TiTH b i,

—105—




- 40 MUV -4 o352 L—71823

')%f} :nhlgl ° M@;ﬁ?\/ﬁ\_ %E%
ARER. PRI KARAXL
(& # #7)

Y2 KA ABEEAF v e O ErfB| 3 23 5FRMT5 op, ER x BT EA
3% 72 (Rodio Acoustic Sounding sSystem ; RASS) V= 5" o MG A AT K 7 Al e
Hoh1 kY, ibb\'(ﬁ‘l‘léf‘\%mﬁﬁ?%o:ku 1 /7772(;911’?3%‘%??? 7o A w2
=7 IHRRREE B L -5+ 5 Ry, Lo SFH | /v AFRN 5 < 2 KAH

TREHIFR L -F TR, V- Ta—a Ky 77 EAB BRI RAT S 2y
Y, FEINB5Bo LEAP ERLI 3R A, )

MR 7Z o L =g, WE A ~2 hmo RREEZeHEK € | 70 34, AREo
IR L- I o RAREAEE SRy | 79 5 A7A- v -4 202, BRRY
L TEEHo MUV — ¢ (KT 2h 1MW, SRRRE 46. SMHZ) SHRA L, HRFE v
' IQ;%%MA'%’F l k%ﬁﬁ ’J@iﬁjﬂﬁ%ﬁ%ﬁ% (}94%\217-%0 loow, "%Vﬂbl{)iﬁﬁ
700 Hz ST )3 7o 5, R

R7A- V-5 RRE, TR REREEAMIA » I/ E MUFR P 2 Rl BP0 —
| U, Pie b05 30 Bo do 2R TREIN K. M- &84 o XERTY,
FIQa I >nNEE:23FERET, 7+ L-F-Ta—aKy 7oA B
k, BXBeB| 11, BHARKTARE 70 fi2, HeMu L SR AR S A g
RIR e f2k 5, ﬁwaﬁn@w%m%ﬁ% 17,

&) “fﬁ%&i FaEA; FRL - 9 128 B RANEBBIE, BIGTFRE- 3 Nos
9~ 834, 1960. .
@ ﬁ?ﬁéi, etz , XwF; MUL-§4fla TR L-971 33 XTRE - DAE RS
BRI, MUL-¥-4) R B AT o BV (LEATTRA) FB4uSTHE

2' ! A I A 1 Il 1 | L 1 I} L I [} 1. 'I 1 I 1 1 I.l l i ] 1 -
20.] _
~ 18] -
g el '_
1] e :
J e . —
£ 16 -
w 6] 3
= .
142 o -
132 T
12 - X 1 EJ
1] - VETa L0F 84 1~30
- b oEsResss
9. S 3, L &\l= FRL-F.1a-
8. ° e . - A7 AN
7. ° %’E\E - ABELSH,
6-— ‘e ¢ O 4:}{‘?‘ [J % cn ) -—
20 | ‘e | g | ‘sle| s | 30 DOPPLER VEL. (W/S)
-70 -60  -50  -40 -30  -20 -10 TEMPERATURE (°C)
—106—



I-41
MHOEZ - R 17 RS — S8 -8B 7 > = YU 17200 0O Zo38RID
EERAA~EF=ETE

AR EFER &kL2F% HIL (FHEHFETRF)

BA4RAREREOT7IL 7 2 Y (FITERD RRY LER) 0ZB/RLEH SV T, BANFBRY
Yiab—Y g YEREZAVCTHERTEL ($¥42ER et al. OFWSHE) . K< DR Ho~Qi
BEORBRBARC BT ML HEoERERT. #ifQi cABELARO7TL 7 = VIRDH
B BBRITEERERTHS. 220EBE Re—F. LE—FEREARDVTO®RFT Va7
v#El (Goldstein & Derbyiz &Y MHDDIBADORKENREONA) ORELERL. SREL - FK
i HEBHH7YV 27 ~8EL (Sakai - Sonnerupit & Y BHOBRRBSIhL) OREETHD. KEL

i REOBBERFHRB O 1009, 75 X~Dp = (Fl/7N7 = VEEF I 0.367TH 5.
| BihfkE. ®HRE OB TmBE IR OKEE. FBK. B LY zoHHEERK T3, DEEED
20> 0.1Q1 BEOROWBRAL, #iHHKILEL<! e ¥ LE—FRNL. B>1 0t & RE—F
KALTARE L 2D, —F. &FH#ILIZB <1 ROVTL2TOFRRFEE AL ELRT S,
BRBBEARC OVWTHARBREK L ORGHE.
(1) MHD i aRis
ABOOFHiTa 75 Xvomsh - iz KBEHRD MHDEE (shear RiZ fast €
—F) RREREPWLERTLELBATV S, 20 FCREBORNTFHRPBOKBLIT
THIN, BATHIIVY (<0.01) DThHKRILORERIZKECEY > 5.
F - Yumoto (1982) Xt — FiSti% b PIORBOEEE (HHERED) BEARELTE
ik T3,
(2) 0.1Qi <w<HQi
BE D bow shockEfFTRH Xh 2 KXEEORBORYIZC 0 FBRBERKH S, up-
streanffii DB AN UK. shockcHRMGBERADOERL L TINBOTREKE
oRRRIEETHS.
Q) *4 25— (0<Qe)
F 4 RS> —ROERARREM L Hasegava, Forslund 5 DABEIRFR (1972) LUK, fd
ADDARKE > THABNTEN, $IXIE VLF triggered evission MHdHDIFT T
TRRZTFEEM LBFBRT I banxe.,

MENEIIT S S AT B R e I (2) OEBBERCIRE S A O LE—

0.3- _1. C=0. -
el B0 R FORREMEDUEHEKEI(ERDITHS .

MHD FMoHEHACIBFoBRELRY AN TY
0-27 LT © - rnoT ()OFEIE D A—ShTVEY, 3

rm/ Wg 4

WoRkonbnaSEBRYANTHELLHED

0.1 B BRIZOVWTHRARBZITFETHD.

-~ O, OFYiIav—yarERERT,

’ Y
a-g T l'l'l'"l T 1T Ilillll T vrprm

2.0 2.1 1 19
Wg

—=107—




I- 42 B d D F 7L T Y - DK

TS
KRB

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 gsimulation domain.
influxes from the low-potential boundary of our

The particle

simulation domain are independent of the out-~

T. R. Kan
772X

increase with increasing number density of the

injection current. Strong double 1layers with
potential energy e Py > kT, (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
the current-driven double layers.

(published in Planetary and Space Science, 33,

fluxes. The potential differencechy is shown to 853, 1985)
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Averaged potential profiles at (a) T =50, (b) T = 150, (c) T = 400,

(@) T = 1100 and (e) 1500.

Dimensionless time T is defined as T =

tcbég. Temyoral variations of the averaged potential difference
across the simulation domain are shown in (f).
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(4) ton cyclotron anisotropy instability
DASOTHKEENB 3EPASHIXTHTVS, FUT. D44V E—
ATREHCBBU Y 2L - Y ayds, vayy EEGSoREcEEL T,
Tanaka et al.[1983], Winske & Leroy [1984], Hoshino & Terasawa [1985] %t&
C&YiTbh 3.

=7 Bk, BRERBHEIRTORYT — > >Rk 3WENETH TV 3,
A47  E—ATREHRCHBEL 2 HDE U TRO LS 2L DHBH 3,  Tsurutani

resonant
/

\-nonresonant

Right-hand jon-beam instability

et al.[1985] id. Right hand resonant ion-beam FZeitic Bk U CHEF-
90%&‘&%&%(:&%%%’&17‘??“%0 BEE—-FiconTid. Omidi
PLAERRBE) 4 X2V T @HBR TR EITFO. TUT. ThEDEWR.
BERFYI 2L -2 3>, Abdalla & Okuda (1985 & viThhTW3. U

BU. ThEDNTA-SULEBEBT. TOHMIBDN S A ~ 10k BILR '0.00 0.09 0.18
K<HBNTVARG, Krm

?)-;0'0 e

N

TLT, ZOMAY - U - AFREMDEV NS X — FREROFERITV. 14 + € - ATKEHORITA BBIRORIL
BANR.  Thid. YT PURRYY Yz AREROERERT 5 X DRLRMEA RERENEVRODTS 3.
TOER. EATNET LW, WEE- F EBRE - F OTREMIEMET 085/59 X — 9 SIHET 3T E LI U R,
R THOOTREMSROMERr 1. ZOMESw  EAEEOA — ¥ T HORECEBHERIA>TUES> A,
FOVIiaL-varyeiisz EYPTEIRTH 3.

BRTE. 142 € - ATRFEDParaneter SurveyDIERONKRBFEEBA L. Tie. Thic<~EYIal-vaYy
DEFARRAT 3. BEld. WEIBBIHRO—FIXTT.

B3R
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OPENING MODE OF THE JAPAN SEA INFERRED FROM PALEOMAGNETISM
OF THE JAPAN ARC

Z %% - B8P W ®eH e BX
(WPK3SE) WBEEL K L) (REPAKAR)

The western edge of the Pacific plate is marked by a chain
of back arc basins stretching from‘the Aleutians, through Japan
and the-Philippines to New 2Zealand. 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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