& 76 [A] 3

Tl
(\Ja
il

® B T M5

ey

IZAN59410 A 16 HO~18HA)

oo AlET S R

Ak R RS2

\




AFBHERHT S
BIONRS - MRS T T 4

B E¥ Bf594 108168 ¢ ~ 188U
g A ATBRAEBELSHE
WEHXEI2THE12% 15
TEL (0222)63—693 1 (X&)

9 10 11 12 13 14 15 16 17 18
1 BAH %aE LMl | BEEE. | R HE-
10 BES 1| EESP 2 Fo77BB | maERll | REEER 2
i I B omg| mE R BHEEER 1| RREEY 2 | ABRSE
H IS A A | 72757 e -
|| FEEE | FHHE
10 £ B | £ &
A T am | BEsa | &
17 ! ULFI1 | B W |zyvae SR R N = 8
H i B EE =~
KEZAL
10] ! ggiﬁmg 735 Xv J i B 5 B %Lﬁ'%
A
s 1 | BpBaE F W o8 KB BB | kK B
B g | PEAK - | FEXS 545 HEAK, - | B
L — £ 18 | MRS | ERER

*EERE 2L TT a0, (GE104y, dim2 4 )
*BEPEYRIARTOD V&=, F=NAy FTovx s -& 16D
AEINTVET,

¥ F 2L —1ya ACONTT BRI 2 @B T L,



10 A 16 B (k)

BA $a B ) % l & 5 41 i = 8
HEE - BRS 1 # B
EE & T & X (Ritxm B & 8 £ F)CERIEXKE)
10:00 | 1-1 BRSO IMF B:ZIC & AHMR| 1-1 A—o5@FLf+—o5 oz bR
i KBk - RS @ (BAE) Feic X BRI, C B 6 - bl 3
(ERibx8E)
10512112 MTETEBEARBRICRLNS IMF | 1-2  #+— o0 5@EDic k 2 AEPEAREED
By 0% : #HMB (AWK ) - GA @ it BBE— (RALAE) - A
(BAE) B ) '
10°241 18 NBZHROME M B (HAE) | [-3 HeHEs N mEY 2T & DRMETF
DINEIT DT hLE—BR - FRIBHE -
hrrR— (FZHU)
10:36 | 1-4 BUGEEFCORHBOSC amplitude | [—4  H@EANETF — 5 IRE & W
—~ LI OB F BTy
PEBRLIOVT (1) kB % (e WO : PARI= - /NIFIBL (A
BR) -REK W (mam) EFHFISE (S T )
LG R o (=0 BUBRRECOSCORise Timeizo| 15 0T 77744 > M & HEHE | PIARS
;(; ;M(ﬂ&ﬁﬁk) A W HEES - /NIRRE (EAT)
11:00 (4 &
Rk A
EE K B E(ﬁxﬁ) BEE 8 = I EA('%‘;&H)
11:12 | [—6 RS C DR - B 2 . s, B SFE
LV R B GREBE| 16 IS Tk ~ RS 0D BB NO
w®A it ( mTAER ) Eafh: SLBR SN NE R (BRAER)
. i B (R
11:24 l‘_‘? : 3b{iimmﬁﬁf7‘"”¢i%ﬂhl;m%0) “_7 C)‘U)tbicct %QUESi Periodic Pla-
Ejﬁ—_[’reliminary Impulse o —: sma Bubbles @B %!i—— KR K
LB - TR W fERS (s ) - BB R GRILAER
11:34 ["I=8 f&ﬁﬁ@ﬁl%f&%iﬁt&f!ﬂommﬁ@{gm; I—8 A Rr B A R B 0 SR AR B RS E o0 R
WEBE - A #W ok ) N BN e
mWH)
11:48 1 1-9 D_E—IZEJ:‘)@iﬂﬂé‘ﬂtﬂ‘jzbuz\ga -5 FRER T v FFOFEHE & SERARDE
brilks O3 MR B - RS CRERE (Zuam) HEE D W B - BNEER GER )
EHIERX (NASA /GSFC) - S.D. Sha-
whan (NASA “Headquarters) - D. We-
imer(Univ. of Iowa)




KED)

& Bl
) Jl = 15 B4 E5
10:00
10:12
10:24
10:386
10:48
TS - EAKS 1
E B & 2 mEAxgy)
I~1 BEFEBOHMBER(2)  HAHTT (H 11:00
D—2  #hge)I(RPEE, 2 HOE B O S S N 11:12
WERA (BKRRU) - XB—3 (%K kxE)
-3 A»EBEXUEBEOLHMES  AEY(H 11:24
EWIETE) - BRE— (ENE)
I-4 teEBROEGHMES (FH)  FEEA: 11:386
BEMZ (ZKE)
11:48

0-5 EOERCEA LRI EEIRD &
% BIIAA - BERZ (5A8)




£1HH | 10 A 16 8 (K)

BA gy P

5 | & B

% = 18 E

1:25%

12:00

12

B EBHS 2 (HKED

[—10 MAGSAT BAEERIC Ampere DEEZ
HRTABROER  IRRBES R I TRE !
28 B (HEAE) -HiFX B EERH
#*)

[=11 Lunar modulations of the equat-

orial dynamo : HiE®E—

B OB B (&HEED

I—10 1ISS-b TRAIxNICESIHEEEADAN
R ENk— GUBET)

I—11 b~y 794 DA FFBEEFI10.TED
RE - EER OB -ENGk— GRETH)

£ 1 HB 10 B 16 B CK).

13

14

14

13:

138:

14:

j I O

30

42

54

06

18

230

142

BREEF TSR
ER % H # (BEKX)

[-12 WHBERNBILOKIE : & A6 EHs -
NN Gr@Em)

1-18 FEEBTIZ kK, 75—27 b & R4S
REEORRB®RE  BRBE -FiE N -
BAMZ (WIXT)

I-14 DWEMEEY (FHER) odem ot

=15 SEIMESHF Fy 75 —z5m () B8R
BT - %8 &% (mimkx) - — ) BBE (R
EHAT) - HFDWR & L ——

[~16 2% T RAKBIOAMHHE  FE W
CREBFF B )

I=17 1984448 24 DR B 8 i B 22 28 1
Bl Btk B - KIERE (mmar) - xa
R OERHFRR ) - BEEBE ClEm )

1-18 HAFCE S 20 ETEE/ED Y 75
—MRANCE 5 17 AR RRRlZ R
O (k1) —

B - MEBR - KEGEE (Nkm)

B s B E 1
EE H + 3B A(GEXZEEHD

1-12 ([EREBRM+A4y 2 S5—D 5o &R
IEL - BEEA (JREEYEH) - XARR(R
AT )

[~18 ERE+ 4 » 25— OREORKE D PH]
B - BEEEMR- FOME CGERE)

I—14 4,25 —0RpFtED - B& ECTHR
XTI ) - BABEHE - HRHEA - RIEXR
K29 )

I—15 1SIS, ISS—b#gRick - THNUzN
Foqd s -4y AT —ERITF - EORRR B
B BE B EREU)

I1—16 CIDAS (Computer Interactive
Data Analysis System ) o>BB%% : RIEH®
E- B)IEL - Bh#A (R/RZET)

1—-17 F—2F351y7 - N—XEVBAFER
1T B 5y hE e (EHE, 85.7kHz) D
ZiE—®i  HPHA - BINIEST -A@HIE
m MAsME MmMERRE 5H E(@&XK
BT )

1~18 VLF Z&@Al7 — & &2 & - 7 grg o
= BEE—8 - BTA & (FHO)




T Al (Bt %)
& 8 # % BA kB e

=

%
LR - EEMR1 (&EE )

-6 RABA7A432 K=Y 7FHE0REihE 12:00

R HEEZ (MAXARRY) - RREE
FRAER) - FOBXGEAHE) - aTH
®&X (WATHEED)

-7 ZHEHERYD> SR 5N iR SKE 12:12

\
iy GRXK - HERRR - BHXES (5
UAHE )

& %

LR c EAKS 2

B & B # 2Z(FEX#E)
M-8 RipEEFEEYSTOEBERS @ LGHES 13:30
( 1thdR )

[—9 HBERBUPWIEIGIC 507 2 HEE AR 18:42

DL FRER - BH T (BEAH)

I—-10 FEE =27 — 2RO EE SN 13:54

FEOBKR E(Eupt) - EE B (X
AR ) - kB B (e )

B—11 Fv— &K BE (RS E OBEE 14:06
IHOWT L BESEK

I—12 DSDP Leg92 Site 597 L&D 14:18
EPMA 4 - BB 60 ( BREAS (L)

f—18 H®%, TRM, ARM, SIRM O%F 14:30
ot 4 XK & BN BRERE T O HD
BB~ (HARZ (mEXERBE

B—14 °Be TERBEINIIHL /P2 14:42
— Vo IrflE : EL 8- R (E
KFHEH) - F EEE (EAE)




&1 88 | 10 A 16 B (k)

%11%**54T

15:30

15:42

15:54

16:086

16:30

BEOFuIl wave 21z & BEEAE D RKHER

"ERARMEL - tE 4 KB - BAL
ED)

=21 Fxypp

REAT

BRLEERA S I = 15
14:54 [tk & £k F
= B il 2
BRE - THEA 1 WS B E

ER B O K B (EHEH)
15:06 | [—19 full wave iz & 2 ¥ — 2.1 0 hop TR

MBat e BRI BB B .-ZRE

$-BH# X (&8RXT)
15:18 | 1—g9 REGEEHECL 2GS E — ¥ RER

B (=K

BH ({=13.6kHz) DES

%@i&‘é‘l’i’o@f&ﬁﬂ%& (0 . BEAE
)

=2 JJY 8MHy, S DEE A0

Hl5E -

RS B #3rw . zeug (RRAT)

=23 BHmicisy SR -2 k24
EY R EBALS (19775~ 19834F ) -

&L - UTRY - Bmb > .
CEwor)

1~24 @EEmE. 5, —

TEHRE

YarrADz2RTF

17 2EROKE  GBRE - L@ -

WFRIX - el - w2xs -
CRERBE )

I—25

@ B

2RSF 4 y 7 BEITHES 2 S, kR

R Z O 1 00 i HERE (U
i)

K I

]

ES B m M X (EKZER

1-19 ZEHABCL %ﬁﬂ%ﬁVLFtﬁzﬂﬂmaﬁ%&f?;ﬁ
(BRM BRI SR ) - Ejil;E:t . Har#:ﬁf/
K2GHF) - S. S.Sazhin (L= y&v‘m)
Kk ) - [BEEE - EEBE (SANE

1-20 54 «f—agiﬁfﬁ{%ﬁ@!ﬁl@_@’:ﬁéfﬁ : BHE
$H - hRsERy - BB GLEL)

#l & hrr- AKRE

I—21 ISEE—ucotaf@._ K
VLF e 2 & 0Bl (1) : BESs -8

sh CRBE )

P s Y

F—22 By TReR s iz 7 « “/5'{1107;%{&%’(

ZRVICELF —VLF = 8 v &3~ il
MRS - GREERAM - A IWE - AIR

k) - WK (T

+
y me (2)—1
—93 ¥Rtk TEE & h B LHR 24
: S — AR Conics & DB : Al
B (FXZERU)

. "_’E‘.

1—24 ISIS —1lizk bh@mAI E%ﬁﬁ?ﬁ;m
NZE— KR OER - BEHEL

B skIUERE CIREBEE)

- . N SRS N &
1—25 ISISfEE CEAlatsz YA ;
v ardSlope : HAREAR - AFER
(FEXT) - IUERA K (BRELTT)




a5 % (Frx)

] I & 5 ] £ B b s i

h A 14:54

FHIMITRT XA HEFA
EFE & B & JF(EILXE)

0—15 SHEREBSMEBRRL b R, KEHETv 15:08
— FPOAXBMF~D < hIAHL DT
DINEEERE (RAbkEA R )

i—16 (EEEIcists 2 19844E5 A 30 A, M= 15:18
5.5 HnZiC B L CREl s ho B KR o
Z 20T UG BB SR L —
7 ERRAIE (AR ) - 18— e
KER) - KIERR (FhEZRA) - E—
K (BmAsil )

I-17 UEEIEIcki 2 1984455 A 30 A, M= 15:30
5.5 #7% 2 B U T B & hrs B O 25
HOWNT L iIBE EBRSHARI LT -
FRRAE (g ) - 15— GEAE)
CTEARE (FHoAHE) - FE—(HKE
KAL)

I-18 WIEKIE> 35 < @Al 54 2 BRI 1542
A LS BBREHR /L —7 - &
BEEH - TR B (FAIH)

B—19 Wi@EmEics 3 ARIENORIRZEL ' 15:54
— (1984 - 5-30) (LN EIE T D H#HEE D %
A— GHEBRITRIL—7 - BB
H—HR ( SR A& )

BEXGEEERS
BR B H F # Gbxm

0-20 MEEERICH D IGE K SE A B 16:18
R OB BB ER¥ES - BEX
g - PI—/ - ERNHR— - Ok - ETH
= B CERAGENTE - BRRHEEDT -
I KEE)

I-21 BERRLEBRECONT HFEERL dt 16:30
FRE (RILTK)




g1 H B8 | 10 B 16 B (k)

EAaRsRE 23 I = B %5 il = 2
BB - -BHEBA 2 KB B < B
Bk B & % (ERFTE) Elx ® F & ERERXB)
16:42 | [—26 1984 F4 8 25 80 K2 Vv 7 HiERE [—26 KEESEAMEMmE 2 o7 s RER
— GiEEME R AR~ O — % SRR e (FRAbKE )
T 5)
16:54 | [=27 #—u035 . - L—4xa-0RHEKEEE: | 1-27 KEESHOZRTHE & 20 FOMES
I+EER - /IMIEE - AbESe - (LG —hY 7 ERmMmEE (AAEKTI) ;
(TERHE)
17:08 | [-28 MUV —#— iz X3 @mBEA (1)—EF| 1-28 1978 ~ 1981 FEic 513 ZREM a8
BETo2740— B (5 KE8E D3 ZTHIE TS0 - BN 2 - ek
) - HFEEH - PREE—M (KT - ( BKRZET)
mE #(EmAkBER)
17:18 | 1—29 MOLV—#—ciar—4— . EAREX-|1-29 Bow Shock it & Z¥IF Ik — ISEES
AEPE - M #(=xBEE) ik AEA—  FREK (FHHF) - M.
Scholer (= v # % - S5 » PR B
JO'ISEE 35 —9BHFF—L4
17:30 [ =80 MUV—4—7o532=4—(MUM):| 1—30 BB TFORKRARIC LS CRREN
EEEE GABERE) - ZRE—B FhnE - WE— - WL K - ARz
GAL) -t ¥ GURHERER) AN 81 (RBRMAE )
GRARI) -k # GIABER)
17:42 | =81 S —310—M4BHOA ¥ — &> 258 | 1-31 FREM7 RS TIRE D £REY : KRE—
BAB= (£HH) ( ZRKLELH)
g 2 H B 10 H 17 B8 ()
P H M EER WX ®EBULF 1
BEf /N W F—8 (FEHH) B £ B E = (S
9:00 | I-82 MEF—sMFM -V Fvare.— | [-32 RKABEEESIC S B REIRE OXNM
FF—aX— 20 SRAKX - hizFH Zh K &-WmHF =T (ERWEKI)
(msmk ) -
9:12

1=33 TIBRNANMALE FEAKELAORS
EERE (HAR) - FERBY (FHUF)

[—33 #hEZATHBMaNS Pi 2IkIHE QOR
S 2 CHREls NICEHETR) & oA >
WT BB - mEEEAE () -
FRE L — (Alaska k)




T ®& (Fex)

E i = 15 & x BE s BRI

EXEEERE (XD

I—22 HiEHERCTIENEIKS 2ERRB 16:42
2w o (RET kL) - RE
Bl - BFES - WX Ghigs®E) - P
JI—BBC RAZWF )

—23 EWEENRZINE KEOSEOME : 16:54
RE B-Xit % BEEE - FEEX
EHEH - BB X - BEXES - WXEH
(HhEER )

0—24 FEEAKLDTOELF-MTE£E(])  ¥H 17:06
B - 8K B (eEAHE%) - HBHIPRAGE
KB )

I—-25 (Ldlr/EIbEs ( 50 ) 1T lT B ki 17:18
I ONWT B —BR (BERE) - (F R A
Z (K% - KERB( ME%ERX) -
FARTBE (FUARHE ) - TIHWE(AR)-
W BHE (s )

0-26 WHEA5 A VUHEORMEICL 2EHEE 17:80
MEHEEDAA | LHBE(RKE) - {
RRE » SAARFE (BUASE) - 155 —8p-
BARELR(HALE)

N—-27 wEIHLERCADBEEHCD0WT D C- 17:42
McCollor - T. Watanabe -W. F.
Slawson(UBCH) - R- M. Shier
(B. C. Hydro )

T Al

BXRE - kFEEI
B B f R #GEXE

I-28 HMWOMKBRICOVT  HRAS G 8:00
SRR )
0—29 db7 7 b7 W ERTEDEO LR S 9:12

(2)  FEHT - BJEX - HOHKL - H
hEY (RITAHE) - KEFEA (BXX
B) - A M. Isikara (41 2% 7 —b
)




10 A 17 8 0K

BAEAF R &= I & g ) 1 % 15
FEHANEER (XD MSBULF 1 (&Ex)

9:24 | |34 BWEWEOTHDH (GMS) OREBAE | [—34 % HARISBA & 1 (EMEE Pe 3 RHHOE
#E—OMSHL — FREX AR 8% s ic > T L - BTEY - R
AR— - HIE=# CEHHF) F8% GHILAR) - AhEA - EHEE

MERES ( HAZLH)
9:36 | [-85 73X vEESHEHORB/I=EEICE | [—35 Azimuthal Propagation and Fred-
HHEE (2) : AWML (FHEF) uency characteristic of Compressio-
nal Pc 5 waves Observed at geosta-
tionary Orbit (ki EcBElE i
SEE Pe 5 ) 0> REIE F5 T 5 5% & BBt
: B#EX@® - Paul R. Higbie - Daniel
N. Baker ( o 27 5 & =2 @I PIZEAT)
9°48 | 1-86 A—oSHTFMEMMCBT Ao 2L | 1—36 LIRS I B LMK Pc 5 OfHE
—C s KB EF B-EBAIAT (X @S i BOMZ - &E-HERGRAR)
KBEIB ) B -

1 : — i1 &

0500 | 1837 WFe- L2 rueMAGERERD | 1-37 WRAT L L & o SEELO L (Ps
B BEIAT - EH B GABEE 6 DA ) : AL E— BB BEE UK

10:12 |4k 2 *

FTHHREZ B B\ ®E A8 R
B & B & % (BaEX EE & I B ML)
10: oy
241 1-38 Beam Plasma Discharge DA : | 1~838 ~A v a0 oty —%N—2ICULIH
BRI - ok i - 7 BES (3 E0) W £ o7 U s LT — 5 B A0
BA% R BN - SIEHA - LRE— (L
K IR )
102861 189 Fmamicssts 5 Arss X<tz S | 1-39 2 AEAIOEE — %5 ULF A& Wit
HE - MRER - SEPACF —b (FHH) ZoMHTE— A - AUV LT (]
KEB - JUKED - UABD - SAZZLE - R
*) .
10:4 = : : ‘
S| 170 SEPACTBNC KL s uMBERS K| 1-40 M L@S AN ERImA B _BE .|
T - FIBEM ok i KRR - SRE AUVIZIL—T (KB - FuKER - 5UKER - |
A - RHRE (CFH) FRTTETT - EAEA ) g
11:00 — S vt -ai
T SEPACUENC 50 A3~ s — DT | 1-41 BRI 51 S WA RO - |
RIS ek g FRER - AR 27 AOREM C UEBA - AUV IL— |
~ - BNREX - Kikimig (FHTT) T (HATR - AT - moAE - ARG
A ) !
1lo12| 1—42

SEPAC EEp I 5515 2 A EREBRR
EHRMBEBLY  hak - FIBERH - EX
R— - PRER - AHRRE (FET)

I—42 B2 SBRAFHUR DGO BREKIE (H
HE8- & BB (EREXE)

|
|
|




T T (e )

) I = % G £ BRYABF A

BREE - kFRE GEED

0—30 KRkl (BRI IKBSIZEEN - & 9:24
HilE (B8)  TEE R - SEBIE
WA TE) - FAHEEE (BIAESE) - $
JI—BB - 3R #E GIKE)

D-31 £ HEIBRIC #5 1 % 2R SR e 5:86
SUT i Ee M- RE—B EER— -
O JEET

0-32 H—@BHEUORTES  BREX (K 5:48
B2 )
0-33 5 ¥o7RECHUZRIER : FO 10:00

% - PRIBEL - BEE— GEKAR) -
BERM- o B@EEXAREE) %
=T (FE KAL)

B—34 1960 {3 D Secular change imp- 10:12
ulse {2 DT @k BpiEkE ([ 3pEBpT )

0-85 &ML A F %L 7 Gauss BN 10:24
e 70 : WKk B IERT (EITA
i)
10:36
10:48
11:00

11:12

— 11 ~




—

£ 2 HB 10 A 17 B (K)
Baba R 23 [ = 5 21 I &= B
RRY —t o o 5 v
EXOS—C(&BHEZED)
11:30 | P-1 BBFHII2FEES/ OBA TP P—2 [KZ8] i & 28RN KRBELEBA & 3
BE - ILWFEE - BAngZ - AE—BB (3T SR SRR (HigE R - /MIFR
HoAHE) PIRER— (IR-KHB)
P—5 EXOS-C (%75 ) PPSick h@Al | P—6 EXOS-C it & 2 i i FRIQH — R 8 5 &
INIT 5 X s & BE,  NERRIE - K HEYR— KFE - -BESES-FH
R X-F@ B(FELAB) B - miERF (EibAHE)
P=9  EXOS-C(3b75)BMEBTIX 49| P—10 “BH75"ic & 5 1L TREMALRE : /Y
“F—(PPS R TRAINILTFX F—3 - FRMM (FHUT) - SHEX Wy
ViR FEE OB AR W EBRHE (E MLIK) BEEREXE (e AEEE)
Jbxm)
13580 % % m om BB D M B OE M OSS
—FEHEM IS XTI EERS
TS X TOES—
15:30 % &
17:80

- 12 —



as Al (B )
g I = % | 1 % B L4 B
#{ A '9 — & v 2 3 s
P—3 A% i AEHSHIHEN : BR— | P-4 HYWE (675 KIZREE=7 | 11:30
BB - FEAE (k) oA oDBE  BREE AR
22 R(SATEF)
P-7 BXOS-C NEIiXZ2BHEBA([):| P~8 EXOS-C(HBZ5)BESIX 7Y
SIELH - HREL - KR ¥ (EiLA w4 — (PPS)ITLZBRINBEEA X |
BONB= (FHI) R OW-AEM B -/NEREE (EibAE)
P-1l  “K¥"WEBRIBEZAMF—{FO | P-12  [KEJ BT 0¥ —HFERN : KEH
f8#ll — Dayside Region— @ @EHFFI# - B (RNIAL) -FEEZ - PR F (1L
(FEU) - MBEFE (WAAIL) - X2 BAHE) cMOEE- Bt M- ERER
At (FHO - RERY M@EXIT) - (ﬁ?‘t%lﬁﬁ) ';?Iﬁ_ 8 (BUHRE ) -
PHERE - TR (ZHUD EBIETT (BB AEE)
18:380
* H = ( FEHLBF )
= B #© th(LBAXEKMS)
15:80
17:30
17:80

— 18 —




£ 3 HE

10 H 18 H(AK)

BAtaRsRa % 1 = 15 =3 1 & i JI
MEBERERS T W OB A E
Bk = @& ¥ (RXED EE #F g B (ERBIFER) i
9:00 | 1-48 HOVPABEHREDTIURBOGE | 143 B> —0 F;v—L\Wm(&%ﬁﬁfﬁ:;ﬁ_ﬂi
BRELBEOHE v E-IR W —R-/PEAD - FHHEX - FIl (1
= % GTAE) WA T ) '
112 | 1-44 GEE - BEERALES — 14 V80| 1-44 MBI 0O 221092k & L 12 RO
DRE R BF-ER B =E (& BHReEHR(2) EREX- LABFW
RE) Tk )
9:24 | |45 =RFERBEULF HII LI HEAX7 > | [—45 S —520 — 6 BEEIL o4 » F OBEHN
ek, WIFME, BEAGLH:ER B o BUSRE - KFAEE - PEABE (H)
(BAH) AT)
9186 | 146 BREREMAVL 2 ATHIEORMES | 1—46 <47z asueBELITa b B
R BEPEE (LR DSER TR IZE (SEE ) ¢ aEL S - W
B MW ER (AL )
9:48 | [~47 #—us5. 7— o OIS E THEAR | [-47 EHEHAl— v — 4 b 35 o F v I OFRE
WiYs . FER— (GUBEEKRD) WWdBailb—oar: BEAE—R-R
N & - pREA (FHD)
L0700 | 1-48 WRINGT > X 7T L BRRBUEA | 148 @IBEHE — = 40X — SIS
WEORMRE + — 0 S LF g : BR¥— KERRT S B 2 BES—K
(RESKER) - (BBt (CBABmME) PRIEA (578 5F)
10212 [~g9 44 R—VEEICEY DR o4 50 - 7 | 1-49 (GHEHA — EHALER R # - 121 4 Ly
MR—vE—F (1) (HBERE (THEEX) @i 25 & —  PHRIEA - SSEE—R.
SNl #® (FHY)
10524 | [—50 TIXY - —F R (EEBAE) . | 150 WIS — v — 40— 4~ TR
REER (k) PHIEA -BEE—B - BN B (T
10:86¢ ® A A

- 14 —



o

) i = 5

B e s fa

FEXK - L—-F 83
Bk £ & T (RRESE)

I-36 HEBAFHREL— ¥ —KYIEEERY
RHEHE - PHEE - WX G- E E
(FXBEE)

M—-37 MRAASHFR v — # B — DR O i—
DNMNRE - APESE - AHEER (ER
gr)

M—-38 MUKRFZREL— FBEID 6 AT VHF
WAmE T 3 — e (2)  ELH—R -
BPE E(RIAITHE)  r ZEEB—H- K
HER (RXT) -&B T NE & &
KEEE )

-39 MUV —4—UBREMEL — ¥~
L HREERRRA WX & - EEEE-
meE #( mABERE)

I-40 MUV —# =itk 3E~2 bVOVAD
BE : REB— - MBEmAR - AHER
(FAT) - B = - REME - KK &
(RAR&@EE)

I—41 MUV —¥—itk 2058 - TRRBHE
DORE - MERZ - FRE— - AFHER
(RAL) -EBE F-ME & (x4
Bag)

I-42 MUV —#—ict 2FHBORNY : FX
R - FRE—B (EKI) - kB FGR
KRR - AHBRGEATI) - nE &
(FKBERE)

[i—43 International Equatorial Observ -
atory : Susumu Kato (Kyoto Uni-
versity) + B- B- Balsley (NOAA)-
J. Blamont (CNES) -J. M. Forbes
(Boston University ) - M- A. Geller
(NASA) - I. Hirota (Kyoto Uni-
versity ) *R- A. Vincent (Univers-
ity of Adelaide) - R. F. Woodman
(Instituto Geofisico del Peru )

10

10:

10:

00

12

124

136

148

00

12

24

10:36

- 15—




£ 3 HAE 10 A 18 B (XK)
BAt Bl )31 | = 1% 3 I &= 18
7 5 X 7R ¥ 3] =
Bl # X 5. E(EXI)D EBE B H EXBEB(EXE)
10:48 | |-51 @~X—47S5X<hDBEVREEHE 7 | 1-51 FHHEBLECERSHOEMNER & AR
VT2 — DS KEBE— - ER & EE ] RAER# (ERAKT) B
(oK) BHE (FBEE)  HEEF (EBE
KEE)
11:00 | |-52 BKEWRICRIIARY) 7k 7 Y2—>2 | [—52 BRENHC ¢ A A ens digs @ A
WoRkt:=# € ER W (FEXxE) fEE (EBOT)
11:12 | [-53 #MoEGRABRSTFOEENNRELT |1-53 SFHEEBOEHH TAHILNNTFHRREOE
D (n+ Y%lowcBRR  AOEE (FXAHE) W ZABKRE (K2P) - W B - /R
THE ( BBHF )
11:24 | I-54 <4 sopcds 75 XvmigphRe | 1-54 BKEBOFHEHREEN BRASF -
DB L 21— ar (AFER - &8 FEREE (BEYF)
X H(skEER)
11:36 | |-55 NPI#®E94 420 o HEEMAOBNH| [—55 FTHASEOKMIE (1) (A B-§®
WEE  R2E & (EABER) - KHEE HB®sh (FHED)
(5ARI)
11:48 | |-56 WRME+4y25—geOREEHED | 1-56 FEHEBLEERASEOFMA @ EHER
BoBREALEMER  KHBL (5K (K2u)
T) -8BX ¥ (mx8aB)
12:00 | =57 EAEE—FDaAPa—t—- 2% a I1—57 NAMS Solar Anisotropy 1978—83
V—v ey BB ( REF)  PBRE - BHEXIS - BB — (X
Bl) - A USMKERD
12:12 [ [~-58 EXOS—B EFE—ambic k 2HME| [—58 Discovery of Pulsating Decamet -
7RI - ARESR (FHH) ric Radiation Suggesting a Supey
Black Hole at the Galactic Cent-
er rt---tt Results from the observa-
tions of decametric radiation. :
xR W -HFRE M| (HEIbAm)
£ 3 8 H 10 B 18 H(K)
B = ® B’ x B <« Zx 2
Bk T R % (Bpiht O EE F R @@ X (FEUD
13:30 | |1—59 IMFZEMEBIMAA— 0> DEENKD| 159 GMS /SEMic L % 707 7 FFOR:
WT o REIL B (BB - BEASE GA W BImME (KRU) - A 8 (E)
FIK) - B4y I (SHKER)

— 16 —

——




an Al (B )

5B il = 5 71 = B va

FEXS s 249 —8A

Bk F H ] (ERED

I—44 7VoFUHFL—4—ict A2REREAD 10:48
iy RHEME - B ME f (=
KEBBEE)

—45 7vrorv—&—itohBAENT TR 11:00

AL REPR P EE I D EE 1 - RTJIEZ -
FAHREE) - FREB—B (XL ) kEkS
- MEE i GIREEE)

I-46 HWEIHICLIAKHYEORL () : 11:12
FREHE - ME i ( TABERE)

1—47 FRAFL —F—~5F 0 &4 4% DR 11:24
%o b B4 GRAEKED) - HIHNEER (e
WA ) ABFE— - EH-=% GRILXEB)

i—48 COp L —¥—~5u &4 o BHkict s 11:386
RN KB NDZ(E - AREEZR - RBHN-
HREZ&# (TR '

0—49 /INEMZEEEBIRCO, L—HYLr—F 25 11:48

A REBBIGEET) - AFACGHLTO:
ARERM- AEZR- A EE (mEEoH

I-50 BEREEI7o /  vd34 & —-8BRI(]) 12:00
R KBS  BIRERE (BAKD)

I-5! BHEDHAROXEREICSU 2BER 12:12
o H - FHER R (SREEXDE)

T fia

PEXR - Ak S
ER & B & (/2B HH)

0—52 WHRIAZ) Oz atmospheric band, OH 13:80
Meinel bands &Z¥ continuum emiss-
ionm oy y FEH CBFESE - BED B
HBTE (R AHmE)




£ 3 B A 10 18 B (K)

ﬂ%%m@f?w%mmﬁmﬁﬁmmﬁ
7 MEWREY: R % (HREE)

BARABSRS % ] & 1§ 3 i £ 15
M BE (X X B - R 2 (XD
18:42 | 1—60 #7772 b—sicpls HRSIRT, TF& | 1-60 *BAZHmo3He ~IHe 1o T #3#
T, GEATHBOREEG : BHFR— (& SRR ( HhZR)IIRT)
HBF) - NEEL (UNEK) - TF 8
(EPF) -/NIERE (=AH8)
13:54 | 161 »2/HEHEOEREHADEHSH (%EBH | 1-61 Typell X— 2 bk bRD 6 NERER
B GRMA) - B {E (FEKE) WHEFHEO®BE 0 =€ B5-AR B
(BEILAHR)
14:06 | [-62 #—05Yob kiR FRTEED | [—62 FEWERIKHFY S N FEEA R
TRSE BB B EHET) oRZE R (1) WK (FEAFHSBH) -
& - %— ( ThiBEE XY EB )
14:18 | [-63 BSBRSDcsUIZIT A r—ogR: | 1-63 MEMSOBETKEIC L 3 LEEAREL
BHF = -RKH F(ERAT) DR (BEAFERGT) - KR B’
(km) - AHEEM (KIR)
14:80 1 1~64 Substormicp> pi | IRE) : MERH | 1—64 T[ERFIIC I 2K F ORE  RE
(RIEREBHHE ) - B)| & REAL) {& - WWKkEE (FEP)
143421 1-65  Psc MBISIREIO MBS | BREECH 1-65 @014/ X — CEDORBHE: R
) B (BHEH)
14:54 | & 2 t %
M S ® ULF— 2 * =]
BEE Fi8)i B(ERBXID EE F M g ( RAE KD
197061 166 MmNz &, T/ALNIPI burstIRGH| 1—66 ARMMDS S~ & FOBEHK NI I N
OFE (M) - BR $ (umu) W #EXILE (AT ) - M L. Gold -
stein (NASA /GSFC)
POIIB | 1767 Pel IRMORAWMICBT 55% (2): | 1~67 KEA 4 - b— 3 RAOEA F M0
BO™E (kAT ) SHEEs 2L —ioso o IUE MR
# (=x@EE ) - M- Ashour —Abdalla
(UCLA/IGPP) - KHE#ER (AR
15:30 [ |—68

1—68 ENETHBTTRELFBARET 7 4 — |
NVEVLBI @l 2 7 4 DBIF - SR
WHHEE - BREE (BRARIY )




F & (Ft )

) Il = 15 ] £ BAL B )

x~

PERZ - MM ()

-5 LEXSOBRERTFEREN) —REBEE 18:42
TRz 2BREYMEFv— | WEX
— (FrRx#E)

f—54 KBFRNABIGIZL B RKX 2> DBIE : 18:54

NINFER (BRAHE ) - SABA (BEREX)
B TE (AR AHHE )

B-55 HEMicHES 7 F) 9 LBOEL—F 14:06

WeERE— EBZ=% - bl 34 (b
REB)

B—56 THREEIEBIIZAAFDEFNE 14:18

B ARFA - MIERE (FLRE)

I—-57 S NOx BALDEMEL Tk 8- 14:30

BB R ZENL - BREE (2AFD
Bf) -W. A. Matthews (DSIR - New
Zealand )

[~58 JARE 23 KSEREEIC & 5 REENO, 14042

AERSR ELE /MR - FEHx
(HKE) - EHR— (HHs)

14:54

HE R EE B R

BER B B & — (HiEKE)
-59 FBREBEOKESNE  SREE -5 15:06
E B R (BAKD)

B—60 FEEERRANALHIT DA% NO, 2 5 b B 15:18

(1) — &% — : FFRX (EAHE)

I-61 44—tz REET7 o VDR 15:30

Rl oRE - BRRE (BAKY)

— 19 —




#£3 8 A 10 A 18 B (K) OB ()
BAtaEsRA 5 | = 5 %8 I = 35
MREULF—2 (&5&X) =x 8 (HEE)D

15:42 | [—69 QPHSMHE~~YFF 4, v HFOHEE | 1-69 K—8HVLBI > 27 A%2FALILKE

BR FmEA)  EHEHEE BE W 7o — S UGB R A - A - ¥

HiFFY - BS  F GEXE) - FE-XEEX) BFERAIE - &F8[5L - e S (LRABER)

15:54 | |-70 QPx iy a>, HIESIRE), CNA/C| [—70 75 kmTFéEHL 2FLIKLEZARBT 2

We— a v OEE AR . RN (R
HEF ) - KR B (E¥BKI)

— 4 WHOBE (V) —RBARFE & DR
BHEH - KR W - FFE B (EILAR)




RRAY—ty 23 V(IEDNT

PERE — v a i, B2HFAEIRKERLTITLVE T,

PEHREG, MM TLNIERAE, BOOR2 24 —OFHMAE2TL 5T
Tau,

PHEEE, FLAFEDOI bRINXTORRERATT AL,

PR2E —3, HBPFLUTHEBRTX 2L, bbb PFLEWTT
SR

RS54 FOBEXIZDNT _
FRBUADBND 254 FORBIERIEL, RSB HETT AL I, TROL >@X2T4 K%

FERRL TF &1, I HRES
N
(1—26) B —g 2 o) mom 4 |lk =

‘I\——154F$%
dP
P
t = -
Po c—ht

5 mmif 0 FRER

Offify (i) Ewi#imER (2, aNKk) , TLERE EEVNEHOBS AL E) , =5
1 FES (1.2,8 DIR) BRE- 1R FTI3 -2 DB A,
O254 FTHREBEmMmOFRER Y2 vy o - FAFEETILEA,




HAMBKESHIFEEBEEAK
e HER Vv I

Ve

s H R

Q.
=8 ieTwmsEmsts
lemAM=TBE 12% 18
EEE (63)—6 931 (tH)
SIBADITIB
oz LS ERAD
@ ATmAETT
® TERMFEERE, IERT F
Bt G Rk, B E SRR AE FEE
o N2 CRIHDEESIZ » IWILATFERPRA
NZEEHTTCHE D TR 8 HNLT T,

o MRS FSMHICI: , BEFHLSH FEE







] —1 MR AR I MF B 2ZE{EC Xk S IFBEIEAS
= (NBZELYSY FERREHERELVTD
kEfok , RE 2 GRKIED

HEMEMELS (IMF ) DOB2zRS HRI = (B
20DFEICWE. X< ShTWB KL SILER
BOEGEEMRegion 1 B, KEBEERNC
dRegion 2 WA MRIET 2. TOHR. INF
DBz AL % (Bz-0)DIF AL, iR
BRT2bhBRegion | EFRF L VD E SR
BERMOBERIC NBZEHRA I h B ER
FDEIET AT NS W BB 5T T
NS LY S F BRAHOBRIFEE . Bzns
FELVTHEEROILMEDORICEh EFR
DHRABUNY =V RTDOHREST. A
— LB E LA EoBzpsdbmE i thid NBZE
RRVIBEBTREEVSED S EVIMNIKENE
THBHIENTTILHPL TV S,

w2 NBE + REj.‘onl

(Bz >0)

@3 IMT By 9K A

(B2dc — Bz 7C )

IMF BIRaME & (82<0) U LISl = (B0 DB E
WWRTENT DY K BRFROPRBIRYRINY —
YEEFREFREL. B2IRURH. HF B2
HHEID & SIEEE»SItmE iU
BE. ¥REAY S FBRRLE I o
2AENT—UPWELT 3. EDOLARY A
FA4LTRHURONKBOEBDITS 5.
AL 25 — ¥ IIMGAGSAT DISBOE2 AN S
ARDOY20f (H3 4T 5DLD)
RUMEZF—Y 2 Y ORBBOTF—F TH %o

ZORETIE 0.5~1 TS SZ & ¥
B U Jz.



1—» PETEF « 28350 558 & % -
R3ts Dip by dp2k
A0 %29 (3235 %)
RY 13 ($r=2)

@/2'9/%& @”i’\. /,{2 {20 l:pj) @”k_ u-l'sr’::.z(s«:m:;:.n hom-l;:zl;luu) . w 'o;wm/:: .
/‘,’@n"l ZNF QO%D\ H3 e '

R340 03, ZME By >o (2279 2)

By KE s A8 32 @L#/a

£3% 5 5 s, =

iEs Tiz_jxpf

/\ dn)ig I/l,/xjj 3@%@ —l,{’/b?§1,1
M&h

(counts/sec)

N¥)va (q) 7>o B3>0, (£ By<o
/
Ba>o 244 ST
@'{’L/x g LHFB fw% ~ F) Y
7 2)’}940‘ /;/ Jx3ny /)a?q
PE R ”g} P AL ?l»’_fff B
7% P3RRYo5/5 < 5,53,

¥‘- /1-}‘{5—'0%/<a\ n

t /; /) lg/ Mﬂ)\%"‘/% /@léo"w; 2360 ‘QV\/ zolooJ{U‘%
Llg 0? 2309 # 7‘5{%‘] 33, ,%% FreZ o %37.—%%5(

I8 (Dee /b, /79 o5 1Y =or43 0T

\

J> )#17

(counts/sec)

IAA/: /3g>o 12/>0 /3%)- DMSjD

7@’%247/ 2SR INE By Co S Ay B 35 53 )
52179, (»‘é;@ me%ﬁ‘i & (e /b, /35, 09 o~ ©)28 67

M ) Zh B}>o)



=3 /\/B ES /%:UL% 9 3;%»@,
AR5 S (FERREERIE)

2 & A) 2 1g) 3224, (TMF) =
1450z (B3 >o0) 923N,
Region 1821 R0 1554 /352), 75
IStk ?ggé?jép;)[‘/; b Eh L
;ﬁ%’ﬁo,.ﬁoﬁ@%ﬁ% 2 JKI5 33
NE 2 @if} SLEOLF (Lij)ma or
AL TGR, 54 ) kp i)k
,3):»; Zh: 3734?3)373J:fﬁt5v= >
BRvy ey T3, ’?]'ﬁf_}‘(rﬂ
rAB2 i;:g/,ﬁ%; . 37>D 7~yaicfjs_
Q/w/, SEIRI/E P SEE L A/<D i

/I ﬁ’}‘f.i % /7 i, 3%/1”)\ ¥
7(} 7/"0»8 J /E/] Ma 9541 f:ﬁé h 2% gfzj‘
Iw, U508 K /@; RAVTS 4345

-%71@57;1}:(/(/82 t kancu 1)
o »2}314‘) }7 97>0 (.t/ ))
/(0 (}\)9) ’97>D Jxon)iz

/71 Current into ionosphere
[~ 1 C

urrent away from ionosphere

g (4) b7>o/ Bado ()
1§7’«}o Az’x\o Q) B/<o Z??l_>o

TS A 55/”73@ Ploabit, (832347, by

IS )%ﬁ?/ft7 k)41 ’Jj‘f%/,,\_ Rty Tas)), B/@/\

‘75‘42}) ;‘50 D)y 530q5@(1§\)7
| by A

}’\69‘5 e* Q'504\7")



-4 BYHEZDE 0¥ HSC amplitude o
ek Acicowvw (1)

WENHERE 2 5. i T, BLEE o
GOES 2,3 zhap Icglzs n=SC o
amplitude (2> WTE L AT REI T NE
S2r. Bt AviTamplibude i) 1 <,
S Cfxi<megative ¢ K Enoxden T\ 3 B4
BN LBAE SN UL 3t DA
50 F A 1t. McPherrom and Barfield
(1930) (2 & W 428y WL KEZE 20
FHALE 128 3 mode| ¥ — 24 34BN 5
32 eI s NI LTE. ANT. SCo
amplitwde . E K12, SCEAEEIFL
Tr TRz THERTHELHE .
. Yo RRB(z-ow 20 ZE LS5,

B¢, LT2180 3 380 0B
g’é"ﬁﬁﬂ\fﬂ\—ts Clzowvz, teBERRE
za Ao a amplitude £ Homoluluz s H
BRraSC amplitude 2* mormalize L =14
1 Iu“om o\o«y ra plo‘t L r:% nphb3. N
Bz § AR L2 0.8, AT EY
01 28 ) . AvKhy < 5BE uF i N A
SN3 ZeaNbN3, 22, SC okl
20 W VEE (el AFv 0 yertyia
2 rodial B0) HFfc b plob LT3 0 225
3. 2oRMNS B H. VAIKS. D
EoFMLTE L2l izl BRarr@
mﬁktﬁb‘ﬁﬁhmﬂigwufﬁi
oL 32w Nha 3. TS aF T,
McPherron and Barfield’s Mode| 272 % &
‘B —FL. geomagnetic equator i <
HEAE AL 3B S C amplitude o
Mt <. AR \i”fiﬂ”’%iﬂf:%”%’(‘él
LB l2>rvw3 w3, SColk
PIELS) dymamic pressure poiBCrf3 >y
<& Y AR SO AN surface cur-
remt ﬁ\;é\flé/i'b}’\‘ ST E Y meutial shet
AF D curhemt O FEH L FE L. S
cnhhemt [0d Y Bl o Fhopty C a2 3 9

Relesyd 3,

Normalized SC Amplitude

Ay (r)

AR (D

K& E. KM
(IXBEK) (FKRA)
r 2100 —0300 LT
vE
° : Tor 200 200
dulian Day
f f
Spting Srmmir hutemunal Winler
Equinoy Selntice Eqainox Solstice
50 1
10 2100—0300LT
. ..,0"' Ly
r T T e
ul-
of
'R x 'lluu zo;t? Y™
T Julian Day "
f I T t
) 2



SCo vise time 1220 (d. (1VEKE
IE IR shock § L C T REERMNEBE X v
ZHBEE (R L 20 3. (2)intensified
solar wind (2 £ 3B R @ subsolar
distence oV 121@F L 2113 . 3) shack
[LE ) £4A T h g 8o ¥ 2 oHMwwe
NS R s K 12k 3BERE I ERL 2
W3 . @)shock o\ sweep |z v £ Fro 4
BEREmMvH &t Bthe 50 HMwaven
ZEMBEAE I IFR L v 3. FaoE oy
ath 2k 203 (Dessler et dl, 1960; Nishida,
1864; Ondoh, 1970). 2 H@E) )02 £,

Fise time AT ¢ ezl 2 o shock a2t

LR Vs v rise time (< 11£ L 2\ 3 HanfE
B lesr vos. AT Ley/ Vs vkd U
CoFBRuSER o w2 BB LT T,

LSEE3 » solar wind dota £HW T,
AEMZ M2 9 shock YR A oly'nmnFc pte-
ssure o %o Ff L B LHE GOES2, 3
2 SC amplitude L PURE LT LT b 04\
W1vr 53, ko SC(z2 w2 Siscoe el
o) K o1 B, BRIk L
Tolde s K3 2oVt X adEiTd
37.6 x|o* ’NT/(d#me/cw’)J; 2253, >af8d
Choe and Beard (1374) 2 ZBE 1R 2 mode| #°5
BEN3LEy b KA -2 2. IX21T.
GOES 2,307 =5 ¢ 50 LT10-145%I:
SWwza SCamplitude t rise time Lo
BELAecF Lz av»3. Lok
oM. shock [< 173 (FVRA, ¢ L. AK
E?’J solan Wind & Pahowne%eh L B L?fﬁ )
3. 2oarindE <R 2T BB N
TEERABE L1 ). > o BT Lep o 18IS
£) %ft&%’ 3>vizl4 3. data point -—%
A5 ES 12 Leg b E N Y KIE PRe #RE v
B3. YhuMl 230 LTE-]ELIS-
(38§ 2°F. Choe and Beard s Model (1774) &
YR e amplitude # BV 0B ¥ 0.7 ¢ I
Wty r . —EGE L Ley o HTEY
2Re e K< 43T 2o hphld.

(=]
Q

AHP (nT)

AHP (nT)

%ﬁ%ﬁ%ibﬂ SCa Rise Time Iz >\ 7

AE B, FK MK
(kB&EK) (% K3E)
11-14 LT
" a8 1 {(JF5,~E,)

1=(1s 2 1Y) n'

i i
(JP_H_JE)X ' (l]lg/u')+
Pag!

10 - 14 LT

(0] ~ o w0
o o o Qo
T T T

50 |

40

30F

20

10

%% 3 4+ & & 9. 6 & 10
AT (min)
0 2

100 6 -9 AND 15-18 LT

ae |

80

20|

50 |

sol

40

30

20

10




—6 + k& sco B EFY

g e % E4 ik
(A& s ) (Kx3)

Yalil
H S 17
ml,@zla, ¢35 8 Jau 3,479
A T U 4 sc o H.1Ds1| % Tl 1%, 7F "

Fdr1l, 79
A5 2 3, _ " p—

LR SRl 0 Y LN
Yo ek sce 2 s M ph | —
Horreygpmpzy [ 0 M

X§<Eﬁl“/—/<4§_o‘z§
Ao R Do ble
P—co[ﬁﬁﬁl-.?:?“ 3, ®
5, DirAra o)y s
Fw 975 31 ifﬁﬁf, & N
AV A

B2z poegp. 2y g %9 Man 4,1
REFKE <2< pouse paeh sz

L = 5fe/)wifc SCoHy 3 | 2 v B, -J—Af
D/J/E/e/&'r,tjht}ae{ 2.0 3, Dd
RIS o imiy 2 Tuan <

1983 1 2y g, 2 3.

=2 B E R s L34 o2l 5 12
I.Z\“j‘




| =7 3

SCW%1T¥ 3 Prelimtnary Impulse (
P13, KEEAMRREERERTHI I
TW3, SRETOP IR, Y50 TEH
BEAYVHAIRTHTOWLS LI RIBBABRES
(Field-aligned current.F AC)IN>2< 3%
HERBBEIL LB X3 EMT XS,

BAG, RsREBTcOP 1 b, THFR
(FAC+EREBRER) W&o THYUTE S
MESISHEER2*EBE, EFBEOERTETDOB
EREBUBELXHELTH .

ftHMELT, LT16h. §E70°
TRHEBIAY, LT8h, $E70° TH
TWSCFACEFLEMB > RLERELUTURFR
7T H1it, CoOFACEFILTHELR
SRREHMERE (EM»S>90—-400 k'
m) OKFERELZTEXMBULTNT }ILTE
LhdbDTHh 3, H2a2id,. COEMEE
REFACENIEL DS SRBOHMA %
AU, Buh->TLAHEAEHKSME
(krmz) omerRLTY 3,

12h

| 8h 06h

00h
CURRENTS BY F.A.C.
TOTAL (80-400 KM)
Sx10°' A/m
X 1. BERASLL-EBHEE G OKTE
5. EHMELWRBFACRIZ2ZoODEE

BHEHLTW B,

SREFEREFL L LW IBIEDH®
Preliminary impulse @ 1% &

| b N > 3 e e

(RAKHE)

20 ERA3E., BRI TR FABILWG -
REimEEHE O enphancement XKL THE L
FHEOMENENR, THhWEEMEA R
Re—HULTL S, UL UL T3h~4h
DFBLEB>RREAZEROD>2L 3BT,
FACIRLBIMBEEASRLTLE L, @ X
BBRIFrAEHEALRL, LhHo-TIoD
EFNAE, LT3hGigE2PLUEYKET
HPxHhTWS positive impulse EHIR T
ET WL,

DEOHETREHERROBERS £
EBELTLVEY, FRTRZOBDRGBEL
PHERRERETATETSH 3.

FAC «HODEL 16)

\‘Eunonnuoa T2)

{COLNT=0-90 atc)
HAX =36.0 AT

o HIN =-02,9 al
N-CONFONERT BELOW TNE ICROSFHERD [RTL=1.00 nt
INDUCEOD OY 7.RA,C. ¢t 1OXOSPHERYC CUAREMT

FM1oBFEELIBELFAC
HE 5 DR %

& 2.
wikaBIBELEEEDERD D,

AnTHIBRTR LT & 3.



-8 TR T 2B I PR TR &

.

o

W ey - R A 4

T KEIZ
HEIGHT [NYEGRATED CONDUCTIVITTr 190-1000KH)
; ; iy i LONG.=0 UN§T:100 5§
We have estimated the electricconductivity in the
ionosphere by using the electrm density based on 0 2 U 6 8§ 1012 1Y 16 18 20 22 24Lf¥
the International Reference of Ionosphere (IRI) 90—  —— T

model. Results of three methois for the 80
conductivity are compared each other. It is shown
that at night the Pedersen contuctivity of the F 70
region is larger than that of the E region. The 60
height profile of the conductivity at the sunspot
maximum is much different from that at the sunspot S0
minimum. The peak value of the Pedersen

conductivity in the F region at midnight when R = uo
200 is about 50 times as large as that when R = 35. 30f
On the other hand, the Hall or Pedersen 20F
conductivity in the E region is only about 2 times.

The equatorial enhancement of the conductivity is 10F
hardly seen in the nighttime at the sunspot 0

maximum, but slightly seen at the sunspot minimum.
At the dip equator the ratio of the height
integrated conductivity in the daytime to that at
night is about 50 at the sunspot minimum and 15 at
the sunspot maximum. In low latitudes other than
the dip equator it is about 20 at the sunspot
minimum, but at the sunspot maximum it is not so
different from unity.

This difference in the structure of the
fonduetivity by the oolar activity can explaln the
difference in the geomagnetic Sq field at the
Sunspot maximum from at the sunspot minimum. The
analysis of the geomagnetic field in the nighttime
shows that nocturnal ionospheric currents surely
exist at the sunspot maximum. Moreover, a
Preliminary impulse (PI) of geomagnetic sudden
commencement (SC) is observed in low latitudes
without the equatorial enhancement of its amplitude
at night mainly when the solar activity is high.
These features are consistent with our estimation
Oof the conductivity distribution.
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The rocket-experiment was carried out at
Kagoshima Space Center ( 131704 € , 31715 )
for measuring the ionospheric electron-density
by the impedance-probe. The S$-310-14 rocket
was launched at 18:16:50 JST on 16, September in
1983 with both an apogee height of 217.8 km and
a landing distance of 242.5 km.

The height profiles of the electron-density
in both the ascending path and the descending
path are presented in the right figure.

The observation was just prior to 1local

sunset, The intermediate layer with a maximum
-3

electron-density of 2.1 X 104 cm was observed

at 157 km 1in the shallow E-F valley with a
minimum electron-density of 1.1 X 104 cm'3 at
the height region from about 140 km to about 180
km. E region between 90 km and about 130 km
vas  formed in trinal layers. The nighttime
distribution of the electron-density at E-F
height region was modified by the dynamical
drift-effect of the fJonization due to the
neutral atmospheric wind.

The wake-effect of the rocket was appeared
with a periodic time, 34 second near apex region
and in the descending path of the rocket-
trajectory.

The result of the electron-density profile was
in good agreement with that obtained from total
integration of the energy distribution of the
thermal electrons by the energy analyzer which
was installed at this rocket ( by K.Qyama and

H.Amemiya ).
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Poloidal Alfven mode in dipolar coordinates

§7w - yeN- L -5

(I1) large fm[ case

(L)

. Murata

Department of DPhysics,

The purpose of thc present paper is to investjigate
roloidal Alfvén mode associated with compressional
component such as storm time Pc S pulsations in di-
polar coordinates. Storm time Pc S pulsations are
a class of magnetic pulsations observed most fre-
quently at the local afternoon during the main phase
of nagnetic storms, which have large m, propagating
westwards, where m is the azimuthal wave number and
mz25-50, and the period is approximately constant
,1982]?

The waves are linearly polarized in a meridian plane

with latitude at any given time [Allan et al.
with nearly equal compressional (fast mode) and

transverse (poloidal Alfvén mode) components near
the ragnetic equator [Barfield and McPherron,

)
flecently, Walker and Nielsen [1984f report

1978

obscrvations of a post-midnight high-m (m=3043) PecS
during a time of substorm activity by a Stare radar,
in which the direction of phase motion of the
oscillation is eastwards. This case may be similar
to storm time Pc S except the sign of m.

Wie start from the observational evidence of Rb:O
near the magnetic equator, obtaining the polarization
relations of the various quantities as shown below;
fron b0, we have from the linearized equation of
Faraday’s law (see previous 1per

b= 1008, v/ hy B e 8T
where 0910) is function oF/u,and v, and at the
(r=R.),

that is,

)

surface of the earth
1/2 _
£(1 - uEJ) , §4=0

satisfied.

i.e. cos @ =

Dgp,?)=0 must be
1f at the magnetic equator B¢ is strictly

, at z =

zero, OB/ must be zero at/u=0. Introducing a

viariable given by

I(p,v)= B* DYV B Y (2)
various quantities are given by
3y =(im/h¢B) l(/x,\))e‘(“" ~med )
|2 :(g/;.v)(d/ao)u/s)e e ¢) (4)
Bu=( -A‘M/hvﬁp)(ua/éw B*J/3* ) Lix, ‘7)@ e W‘D) ($)
By =(im /el ) (3/3p) Liw 0) @~ =) (&)
B0 = (Yuhy ) (24 B @) (1/8° )Je”“'rmw (7)
5= Lim/3h) [(269) 5] LT 1)

uhere we use the condition of incompressible fluid,
mffo,whlch is replaced with{j-§=0 for large [m|.
(55iB0) is poloidal Alfvén mode and (§+:QM p) s

UIGR, 87,8083, FTGR, 83,139, PGRL U, 265,

2 w'/ V"
9 032) e e

llyogo College of Medicine, Nishinomiya, 663, Japan

fast mode. They couple together due to an in-
homogencous back ground smagnetic field of dipole.
We may see from (3) that 1l(u, Q)<h¢§PBo¢h¢E¢ E}
Radoski [1967] used Ef,

Two components of the equation of motion are

£, (3fot) Uy =(Ba)(WB)g ~ (I/h0) (dov)pi , (4)

£, 0fat) Ve =(-B/He) (B (/g ) (Yot )P | (1)
where P, is small pressure variation. Under large
[m| condition, we obtain from (10) a simple
relation given by

= - (B//Mu) B/u

we derive from (9)

()

Then,

DV 9BYRY 2ﬁ=°
U-Z‘)J( 8* (12)
where zscos(?. First two terms construct an
which is same one
as Radoski [1967], Cummings et al. [1969{,
The last term of

equation of eigen value problem,
and Orr
and Matthew [1971] discussed.
(12) is due to compressional component of the mag-
netic field E“ which these authors did not con-

If the back

this last term

sider from the start of their works.
ground magnetic field is a dipole,
except minus sign is too large (about one order
larger than the other) to construct wave form in
(12), consequently. Storm time Pc 5 pulsations

are observed during the main phase of magnetic

that is, these- are excited at the time of

the back-

storms,
increasing ring current. Therefore,
ground magnetic ficld, especially at the outer

magnetosphere, may strongly deviate from a dipole
to nearly uniform one in local. Then we may

observe HIM wave there. The region that wave

exists must satisfy the condition given by

Y _,____(/+38‘)2\) 93/3\,) (
L;i/f»}u(wsel) - ) l >O 3)

In conclusion, it is suggested that poloidal
AlLfvén mode coupled to fast mode with large [m]
may exist in dipnlar coordinated under plasma
pressure effect, and this situation becomes an
eigen value problem if background magnetic field
in the outer magnetosphere may deviate from dipole
to weak inhomogeneous one due to ring current,

which mainly developes during magnetic storms.

Cya R, 12,404 Tla R, 2% 778 475 19997,
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The opurponse of the present papmer is to discuss the propagation characteristics

of daytime whistlers at low latitudes by making use of the data from the

automatic direction finding at Yamaoka(geomag.lat.
routine data of the multi-station network at Kagoshima(20°),
Two daytime whistler events with extremely enhanced occurrence

and Moshiri(34°).
on l6th and 15th Januaryv, 1982,

are examined in details,

25°N) and the synoptic

Sakushima (24°),

and then the ionospheric

exit points determined by the direction finder at Yamaoka are found to remain
very stable for less than two hours such that the diameter of their distribution
is less than 60km,this experimental fact being strongly indicative of ducted
propagation. An intercomparison of the whistler spectra at the four stations

for those events has indicated that whistlers emerged near Yamaoka and Sakushima
tend to propagate in the Earth-ionosphere waveguide towards higher latitudes

and are observed at Moshiri with their frequency component cut off at frequencies
below the tweek cutoff frequency. Further,very weak corresponding whistlers

are simultaneous at Kagoshima,too, and this phenomenon is satisfactorily account-

ed for,based on the ducted propagation,as well.

Experimental Results for 16th Jan.l982
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(a) Temporal variation of occurrence
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The storm-time medium-latitude VLF emissions are believed to provide valuable information on the
emission generation mechanism(wave-particle interactions) and also to be a powerful tool for the study
of the injection of plasma-sheet electrons into the magnetosphere and of magnetospheric structure in the
vicinity of the plasmapause.

In order to improve our understanding on the generation and propagation mechanism of those medium-
latitude VLF emissions and also on the related magnetospheric phenomena,we carried out two-stationed A
spaced direction finding measurements for mid-latitude emissions during the three northern winters bet-

ween 1976 to 1979. Two stations were (l) Brorfelde in Denmark(L-~ 3) and (2) Chambon-la-Foret in France
(LN2).

Initial analyses of the data during the last year's campaign(November 1978 to February 1979) have
been briefly described in Hayakawa et al. (198l1) and the use of direction finding results has enabled
them to classify the observed emissions into several categories. The most popular one among them is the
"plasmapause-associated VLF emissions",which take place in close association with geomagnetic distruban-
ces around the plasmapause and which is the subjectd of the present paper. Their main occurrence isitoon=
centrated in two different local times; one at dawn(L.T.36h) and the other in the pre—midniqht(L.T.’\ZZh)-
The present paper is concerned with the emission in the former L.T.'s,while the emissions in the latter

L.T.'s will be discussed elsewhere.

SUMMARY OF THE RESULTS AND DISCUSSION

Based on the present analyses we have deduced the following fundamental features of mid-latitude

VLF emissions.

(1) The emissions observed at Brorfelde and Chambon-la-Foret are consisted of two bands; one is BLF
(f £,3kHz) and the other is VLF( f% 3kHz) which is the subject of the present paper. The VLF gmiesions
are identified as being of thé hiss-type.

(2) The VLF emissions seem to be generated during geomagnetic disturbances;in other words, in close
association with substorms.Their occurrence is highly concentrated in the L.T. sector around 6h
(dawn-side) .

(3) The ionospheric exit region of those emissions have been determined by the direction findings at the
two stations,which has yielded that the emissions are widely distributed in the ionosphere in a lati-
tude range from the plasmapause to a lower L shell{ ~2.0) and they have penetrated the ionosphere at
any point in the extended latitude range. However,the region of the maximum intensity,being a strong
indication of the generation latitude is likely to be inside the plasmapause.

(4) The most important property for VLF emissions is that they show a regular frequency drift; the freq-
uvency increases for the events analysed,but one case. The maximum rate of frequency increase 1is 2_10
kHz /hr.

It is found that the guasi-linear process of the electron cyclotron instability can account for

almost all of the properties elucidated above,very satisfactorily.
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I —3s5 AZIMUTHAL PROPAGATION AND FREQUENCY CHARACTERISTIC
OF COMPRESSIONAL Pc 5 WAVES OBSERVED AT GEOSTATIONARY ORBIT

Kazue Takahashi Paul R. Higbie Daniel N. Baker

University of Californila, Los Alamos Natlonal Laboratory

Energetic particle data from the 1977-007 and 1979-053 satellites and
magnetic fileld data from the GOES 2 and 3 satellites have been used to study
elight compressional Pc 5 wave events observed at geostationary orbit during
1979. All the events occurred on the dayside and most of them were observed
during the recovery phase of a geomagnetic storm. By using the data from two
of the satellites which were close to each other, we measured the azimuthal
phase velocity V, and azimuthal wave number m for selected intervals . For all
these 1intervals the waves propagated westward in the spacecraft frame, and we
obtained ]V¢| = 4 — 14 km/s and |m| = 40 - 120. Furthermore, harmonics of 2
local standing Alfvén wave were often present simultaneously with a
compressional Pec 5 wave. The frequency of the compressional wave was typically
25%7 of that of the second hvarmonic of the Alfvén wave. This frequency

characteristic may be a result of a coupling between a compressional wave

(drift-mirror mode) and a fundamental standing shear Alfvén wave.

The figure below shows an example of field tilt angle variation assoclated
with a compressional Pc5 wave. Note the ~90 s signal delay between the two

satellites, which 1implies ~10 km/s propagation of the wave to the west.

1979-053 and GOES 3, 1979 November 14
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RELATIVE AMPLITUDE a8 N’

DISCOVERY OF PULSATING DECAMETRIC RADIATION SUGGESTING A SUPER BLACK HOLE
AT THE GALACTIC CENTER
---RESULTS FROM THE OBSERVATIONS Of
DECAMETRIC RADIATIONS

H. OYA and A. MORIOKA

Geophysical Institute, Tohoku University, Sendai 980, JAPAN

In the data of the decametric radiation from the direction of the Galactic center, there are
pulsating components whose periods are 160 msec at about 24 MHz, and 110 msec at about 28 MHz; the
period T (msec) is expressed empirically as

T=160 - 12.5(t-24),
as the function of the frequency f (MHz). The pulsating components are detected from FFT of the
received signal S(w) which shows the difference from the spectrum of the random noise N(tD). The
aﬂalysed{s(w)_n(w)“mw) value shows remarkable coincidence with the inferred pulse spectrum
PAWD) (see Figure 1 and 2). Therefore it is concluded that the signal includes the pulsating
component in addition to the random noise components. This pulsating components can only be
detectable when the frequency dispersion corresponding to 3.6 msec/30 Hz to 4.1 msec/30 Hz is
compensated through the delay compensation circuits. This frequency dispersion in the Galactic
Plasma corresponds to the distance of 10 kpc, suggesting that the source is at the Galactic center.
To give interpretation for the observed power of 4 X 1034 erg/sec, only within the decametric
wave}eggth range, a possible solution is a rotating black hole model whose maximum possible mass is
zx:r:"()}elteaarln this c'ase, t}?e decametric radiation is observed in outer space as the result of the
ge red shift being affected by the intense gravity field near the black hole surface.
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