


B #HIKMOAMEKJES

B ER e FEEES Tu s T A

sl

B B IZHM64EI0 A12E(A)~158 (&)

w8 FTEENCRE (BkHAF3THEI-1)
AFE MA2-~1132

g9:30 12 13 _ 15 15:30 1717 : 30 19
012 B1 Bt - RgEL Sopt A ) - BREL | @75 Xv e EN e
a 24 (I
:‘ﬁ;ﬁg 75 Xwikd Rk L —dF— AR OMEE & R R
107130
ZEE TR PRI I 1
gig oL
i 1
ans | KPS kg L
6 FEdT — LR - 2 »
.!.!- - i
P oo™ B %
1 Bz |
| \ o Rl | VLF EEER C VLF (D)
ah (1)
101511
o IR iekisgc
M43 1 {11} Py
o WA 128K
R - BiREL (I) 5 E 1 S48(9 130-12:00)
Bl & ¢ %%
1—1 LTS (hRE STER) 4oign - HilE] - BEROSy (TR E) (104)
1-~2 TRt (4 A BR) Digital Speetrum Analvsis {2 & 5 Rt IREAR ST (124)
1-3 Bede m (EIERAR) PelBUibsd W URIMN O S EMIE [T S 2 ORIz n T {124%3
1—4 N (i A Psed B i iR Mo BEMIB - 1 350 % (124%)
1-5 ANEEY: (UK IBIE Magnetic Substorm{Ps 6)OHEL FOHE (1) (35 5%)




1—6
1-7

1—9
1-10

111
1-—-12
1-13
1 —14
1 =15

1-16
I-17

1-18
1-19

| 20
121
1 =22

1 =23

1—24
1—-25

8 02 (kKA Premidnight pulsations preceding Magnetospheric Substorms

i i (M KM Field~aligned Current Dk &1k LR ZEN & OFRNE
R (KA - SRS (IEARE) Dt 245 E L /2 Polar Magnetic
Substorm O gL

FRER -B fJ (KAR) Auroral Electrojet @ = KMlA € 7V

A 4 (AN #ddooRGERC>0T (1)

R - B (1) & %1%\ (13100-15:30)

Adfl e EANEYS (M AR Auroral ElectrojetD ik
ERER - A B (i) el & A8l ()

WLy BE (dEKPL) Substorm Growth Phase -ty &% —
Ul (AP Dayside Aurora in Growth [Phase

BUAME (MAPL) Wit r oy Bl & M A2 B 5 &7 Acroral Substorm

DRz

FHIEN (AEERFL ) Stable Auroral Are M8l 1y 5 ERERIE Mo R

ST
ME kPR (NAH) e Ry d—o54 T AL

BATEIYL - R 7% - [Bl9y HE CHUKRR) ARzt AVLE. LF Hiss OHE(R)

B @il (MKkM) Polar Chorus Emission e B AR Iz 20T

WRETS XY B EIS8 (15130—-17130)

EREH - Fili 8L (dedb AR Hot Plasma i & Bl o R B

L FRAL » piE—% (Gt am) MAEENHDLIOE,IDVT

L $h (M kBE) Two—Dimensional Equilibrium Sobutin of the Plasma
Sheet [l

ANAES - TEIRLY M GRA L) AsOY 227y N

— JEA i B L UER ORI —

S 5T < EIEMIH Aitiad CRASHEEF) ER T 7 Xv ERE FRBROMETEN
RUFAEe (SUKPE) FHRAET L L (BRKRE) MIREREAEOREMME (2)

(10%5r)
{105)

(154}
(154}
(105r)

(12%1)
(15%5)
{127}
(15 %)

(15%%)
(155}
(15%r}
{15%})
{1547
(124F)

(157%)
(122}

(157)
(15%)

(154F)
(A557)



1 —26
1 —27
1 —28
1 —28
1-—30
1 —31
1 -—32
1—33
1 —34
1 —35
1 —36
137
1 —38
1-39
1 ~40

#£ 2 H WARA13A K)

77 X7 s 1 E1S (9 100—11:(5)

IS — - SELEM (BfAR) SR 77 A~ L HHRES
kst — (K725 Non— linear Magneto~Sonic Wadys in Turbulest

Current l.ayers

kst ~ (%% 35) Non-linear Magneto-Sonic Waves in Inhomogenous
pPlasma {1)

BiiEE (iAPE) High-8 73 X7 FU 7 FARE

Ak (W AM) Electro Static lon Loss-Cone REEED Growth Rate
Contour

i (dRM) Lower Hybrid Frequeney {13 Generalized lon Bernstein
M ode W Polarization

k4 ¥ (A L) Short Life Mode of Electrostatic Electron Cyclotron

Harmoric Waves

Jede 4 (# Kk 1) Proton Cyelotron Echo Produced by Nonlinear Interaction
of Electrostatic Cyclotron Harmonic Waves
Jede Y (4 A1) Split Diffuse Plasma Resonances and Electron Tempera-
tures
s ¥ v A & - AR OEA L) Theoretical Analysis of Cyelotron
Instability Experiment
B AL 1B kAL - HiFHE - RHEER (KAL) Nonlinear Mechanism of
Triggered VLI® Emission{1)
— Curreat Formation Due to Phase Bunching —

v ol R 2 OEI128 (110 15—127500)
B At (afgT A 25300 A Continuum S5HE D E 4 h
MERHEE (BINK) Xe+ O, i O TA5657700 78 L HEHH
SRABE X (dLAMY MWINE s 411301 (6300 A) ORI

L= — 5 &1 (13100141 00)

Lo BEaEn o i |- JRBE (WEERRY L—H . L— ¥l & SStratospheric Aerosol
Layer MR 1

(154%)

{104)

(1047)
{(1247)

(105)

(154)

(1547)

(1547}

(1547}

(154%)

(1548)

(104}
{12%%)
(1241

{1557



1 —41

[ —42

1—44
1—145
1 —46
1 —47
{ —48
1—49
1 —50
151
1 —52
1—53
1-54
155
1 —56
1 —57

Ry g (QUCRE) Kis AE (NERLR20EE) il gl (v BEFER) il A
(MIE-KM) Na, KOTwilight Glow DEIH#EE R E b A~ L= F= L L AHE2
ST

BRAK -5 #5002 B2 ILEFRA (URR) L—H— - L—FI2L3 EBX

ATiEaE (1)
RFFRA (AKH) V== b — #I k5 LRI E
BREOWEENT B FIHKE (1410017 30)

sk ot GERH) E2AET I Xop TOR I E 75 X7ikDCouplingiz o1
AR~ (LKE) BEBE Ik

HALZHE (ERKT) FHR@um &1 2 XAMWIRN I E K2 HER0RHlz>0T

BARFE(G - RINTHE (BRPE) CO: D946 & HRIBERIE
CIRBLY (BARTE) pIHE N B F IO RS
AT TIME - KARAFK (kT E) SWFoOREN
ABRE QRN SREE SRR EE
HIHE—~ - FREA— (KAL) ERRAE FHEORIBISH 1Kt
FH B (QHESTE#) %I E BN OMorphology
BORE QUK NGRS ot
A R - hREET . SRR E (GIRED RN oERINESizonT
KiRHMZ (HikEK) EFOF2 BEBMG-r#EE a7 74N
Kb (HRFEHF) G ROANRMER (ST
MK - FHEF B - PSR CHERE) BEHSUtil -~ 4 Riptm oMl

AR B 2448 (9 :00—12:00)

SERCAR MBI (JORMER) RS R SO REI% OB e &l
FERT (RRHBI) 260t 3 IBRAL LR (4)

AERT  BINGED CRMEER) oA 7 & 0012 5 3 SR T
KRIEE (E MR —SRAMMOTHE LS BBATEERAAHII2VT
DX - BIODH (F 18P JGEOMBAEIEZEL (1965—704)

FEA LK) IR 511 5 MR A S (LR (2)

gl % (MRS HEE A0 10~100 fEE L

W {de USREALKMN) KEVE-- (KBS 2RENEN LD FRENSHADCA

FOHE - KM B (BRAEL KH) fGEMEEED C A SR
ERME (FERELHE) SIE1Y 10 (LSRA) S84 45 (Z0APD) Bt /7 801 4514

5CA

(154%)

(124%)
{75)

(1545)
(154)
(104)
(104%)
{1047)
(154F)
(15%3)
(154})
(104)
(124)
{(159)
(15%%)
(15%)
{154)

{104y}
(154)
{104 )
(1543}
(124%)
(154F)
(1547 )
(15%7)
(10%57)

(1557)



2 —11

2-12
2 —13
2—14
2—15
2 —16

2 =17

2 —18

2~19

2 —20
2 21

2--23
2 —-24

1 —58

1 —59

1 =60

i -6l

1—-62

SEEER B 2 25% (1310017 200)

H.P.Johnson, R T. Merrill and H.Kinoshita (Univ Washington)

Oxidation of Pure Magnetite and Its M agnetic Properties, (154)
AR (UOK) ALHRBC B0 KENNE (BIE) OBELCRLIETHR (104¥)
Al @& (JOKRE) S re i mEhE L2t {124}
il B (HEAH) 701437 A S QO NHEN (154}
E - (LTRM) kil st BB DRETNWET — (5) (154F)
AT T (BERME) RHE O (BRSELERIFMGR) WH R (HERBLHHEA
watdy) WSS AR PO RB SRR E Ol (1041)
R. T.Merrill, H Ling H Kinoshita and N Iseno (Univ Washington)
Paleo~ and Rockmagntism of Deep Sea Sediment from Central Pacific, (1541)
EEHTFEL « ANRRAYS CICKIRHEHE) RICHEN b o taeiE 20th (15%7)
ARALYS « SRRl (MCREECERR) BT 7 & H kikoM s (157)
ey B8 (HORIR) - ot YLif Blatk LR 7 O A (15%1)
H. Kinoshita M. Kono, Y. Aoki (Univ Tokye) R T. Merrill (Univ
Washington ) Stability of NRM of Decean Traps Lavas (154)
M. Beck (Western Washington State College) H Kinoshita {Univ,
Washington. )} Paleomagnetism of Twin Sisters Dunite Intrusions and
[ts Impiication to Tectonics (1547)
el K (HOARY) MERREM A E & ok MR LU I (124})
AHPL CILIE AR 532 180 (PR F (2 K 2 187 2 ¢ (1043)
& 3 B 10814 (K
AfBE - KBEES 5 1 =E (9 100-12:00)
fre FH i CUEATRBiaiil) HesRil (5500 Acbh 1l & HLRe 506 30 & DI {1551

INEEHE - gB U (dilEA) Physical Characteristics of 14 Satellite- Observed

[nterplanetary Shock Waves Covered the Period from December 1967 to

June 1968 (15 %)
NP 8 o A8 (dE &) Observation of Solar Disturbances in the Solar
Wind on the Last Maximum Solar Activity (1573)
Wit — A 88 B RRIE - RETRRRY ( HORTEEE) L v F L -2 g Ll k
& 3 KHHA 0BT (1251
N SR W - - AP ESIET - MEARENT (HAEAED ML L - s Lk
5 KEE O B (1257



1—68 AL (KA Strpeture of the Selar M-Region and the Interplanctary

Magnetie Field {15 %)
1 =64 AMEFE GEMFY AEXSOT LT OBIE {1341}
1 =65 iR~ habae sy - e Ok 1) A X &, b, oS {1041}

1—66 HAes WFLAZR GFELE (TR A7 Lo, X, Yok iHE (159)
1 =87 af— (ARHEF) K J Frost{NASA), MEIFSL (F6F) Comparison

of The Hard Solar X-Ray Burst of February 11, 1970 Obsgerved at

Balloon and Satellite Altitudes (11} (18 7%r)

e 5 B2 {9 00-12:00)

295  REEEE (KKL) B—H7S XrhHFa—TLA v V=¥ (1) (15%)
326 MR HOU S (MR RO { L Py R . T — T (157}
2 =27 BT (LKW AN - YL AEKIBI LS TS AvNTOR, 7

Ty Fdd v = AR (1047)

2 =28 LWl Olckerbsg) ke @ OERTY RF 7Pad=7ikc X570 M e (185)
229 peE 7E - gL GEIEE) LERSUE  (HRF) IO (dokimilighy K X

(AR L) 8ELRAE (WX L) lrfE—p« Z@ Atk (Hxpdisf) DCFoa—7i2k

Sl fehi - dEndi B {189}
2=30 AU - SR - LR (ORISR S a7 T —TEiRiGRoREE (18%)
231 WEMAE - R Rt Q) AcialieR) BRI AR 7 X itomR () (104
2 =30 dpJEEIB - BRHES RIS (0RPENEE) B 3 e SIS OisEIC v T (105
2=32 {2k - o ADEEL K - {PEEAGR (UCRIEHER) TIRMLE CAIMER) I = QAT Nb

gt ({] (1657



= % 2 % 5 k=—Ju (13:00—14: 30)

KK B (OICKEER) T ERR WU O ETR S
& OE K ekt THYE FHIF A IR0 iy
£ 2 OB k= (14 45—16" 30)

1 —&a8
1 —69

1 =70

1 =71

1--73

1 -7
1 -76

#/ 4 H 108158 (&

a4y RERL 5 S8 548 (9 100—I1:00)

ML B - MUH R (RURFE) K—9M 305581 & 2 hillsE sk 7 L~ Kol
OV - SR RIBEGT - TIRYR (R R)K~9M—33544i £ 5Cs
GO

efobgd. L o BRI L (dLAREEY KM 3 (Ml k) K—9M-330HIzES
Ba 2L ¥l

WIS - MER RS - BRI MEIE (0K L) hMSEZ - £AI8 58 (dEAcaTiR)

Sporadie E Formation by Wind- shear, Comparison between Observation
and Theory.

FUDL AR - M 2 (dRSHER) { » =¥ 2 AT =70 kAL 1T

-— 1 "r v b E T — § oAk —

oot fE A gL CREER) K--9M -3012 K3 FHIEOME

PIEFSHE « SRR oE <o HD Bl R Tedifie ) AolE £ OO 1 DSR2 & JEERG T [ 0g
G ARE - AR I - gl CHORCIEEREY FIVERER o fRrEENC & S @i
PLESBHE - i -0 CRACERTEY JRERGU (-2 OUFIMHYTETE

CHERYS o BRERS (- - olBF 3o LEHCUE - dUEDRE - HD P (5 RPE)

KeVili -0 & bRl

Woi=® vor (L) 5 58158 (11 :00—12:00)

NGRS < {miE Y 8 o Ml Al (RS SEER ) Guam= [ioka MOV ¥ Backscatter

il petds oy HLd

0 RI6lgl « N G ¢ MBS - ARY K . JLEER KEA2L O TR
KB ANWC -22.3KHz YV LEFLTS 200

fIF il @R Uy ORI LA GRERE R s — i (I

(1047)

(104}

(10%5)

(157)

(157
(10%+)
{155}
(15%)
(15%1)

{1041)

(1851

L1551
(109



1 =8
1 —82

1 —84
1 —85

1—87
1 —88

1 —489
1 -9

2—34

2 —35
2 =36

2 —37

BE{=HE - VLF (0) B EL &1 (13:00:~16:00)
MEES - 429F T3l il (RIRKTL) M oEITE & ilkik
WORIER - 1237 9 (RIRAL) MR Hmc iR A2t 5 e h 22+
At I

SARMEEL - WIRIHHE = IR - (LA (h LK) (RS- E5R1
A T — OGS

Eur BL-48 B sk & (UEKPE) dRE~ FTweek (21T

HIFES] - AHBIE (iR T) U T 51 AVLIEIR o7

MBS~ (HKREHF) R 9 R F—EOFHE/ 5 = ZonT

RLEE 85 (RAFER) £4 v 5—REPHTE— FOBE IOV

it BL-fF BER WK B (UIEKXM) Ducted-Whistler Propagation,
Diffuse~ 1V histlers

BRRES - AUBRE - MISOHIZL (VEIGER) BeRIEVLF B miad I

FRVCHEL - BEESA - ke CHIEHD) Alovetted 2 Srlia s %7 b -

A wAT—

FER (1) ® E248 (9 :100—i2:00
—ZMENM ((IRF8) B 5 WK ¥ Tile— (ITA)

e FS0m. w. elZ &1y 3 il £t ol (1)

ISR (B8R) 45 0% BE - ok B (Fifkp 0K) S )00 0 S e B0
BRARROP - AEERL - FIANES (BHF) Experimental Investigation of

_M'-llﬁplﬂ- Neutron Production
ATEIESL 3k 2 (FIEF) Some Properties of the Mean Neutron

Multiplicity Observed at Energetic Solar Flare Events

PEHERA  MF SN =7 3R W= T - R =T

FliGRremrmE s (1)

# Ot BRI —T  ERTV—T - P T =T

FEAEIE O EIIN L

EETE - WIRE (Brakask) Flk - (GsEARKE) Fdigdy DLk
VT {l)

Lil#i— 8 W (TR —ZBER {GRIE) Filissz ot 1ALk
fr (1)

(10451
{104¥)
(154%)
(1043)
(154)
{(15%)

{1549r)

(12%71)
(154r)

(1577 )

(1541
{155

(1551)

{15757

(1041

(157

(15751)

(184



2 - 42
2 —43

2 --44

2 45

2 —46

2 —47

sHiz (1) B OS2 5i8 (1310015 00)

HAT CAREF) Pl ZEn F ¥ —ART bW

B AHIAE © JeEN-=Y « LFHE Y - SR80 (KA Loss Cone (Z&MH]T 57 diiH
it 2L

Leky =05 (KPR Elang ol

JEE il vl SURERF) R T D0IEE L

Sl A RIEFIL - B R A (B TR KBNERIHO RO EE  Rigidity
SpectrumILHE L

HUHISE Y2« BLZEAN £ (FRGR) ABHHETR LS & pelid 22 L

{155)

(1543)
(154)
(15%)

(15%))
(1851}






p






1—1 TRNBPERELE > S (B cr 5 8)

b v R ¥

B LR
#iﬁ!ﬂ] .‘ﬁ"ﬁl &ﬁ_ﬂ} E‘ﬂw?ﬂ'ﬂfﬁu#uf. J-'" Wﬂtafaﬁd f},ﬁ.ﬁLESx
teny intervals (K met Jor of blaasl § indirvak
in o ) # 5 ML E S rn;&#?m,
KEHH o | Lapmenicd ﬂ:#‘f’-r.‘r-: 2w N Ap
79 ) . IGPPEL & Sp( F )a"m" Srw ?yﬁgar{.,
ﬁ-u&,ﬂ,ﬂﬁ Jgffoé‘w =#d"}' !‘53;.

/96¢% {;aea’zf; averages of A',-nfa)  , Ll.z"r# So ( Cguiel ) A7,
S (very gecel ) &y Lo 3 A Ry #iﬁt“f# ¥odicnmie

Wl o [t Karmonics aBhca. 19645 aBloRbema. 17652 ,
/964 3 v RIBAMMLS . Spl& guiet) ¢ Sp (very guier ) T, W@ e

Ao Lu,

EEAxArsvurd, /ot Mﬂﬁ*l’ﬂﬂ“tﬂﬂ{ﬂﬂ“ 7P EER i,
Sg (£ guiet ) 2347, Sqlvery gucel ) ¥ 1 K2 juMadesy (Lavunm
YREL@ha) \ /964 Koot Rhed $(Spuit ) 5 Splvery guiet )
FUREw A L Bt Yode sz

i 2o ctMELE.



DigiTol Spectral Analysis (T & 3 1o 2% ok ¥ &% 1%

B ek
5K .

ﬂﬁﬁmkm“#ﬁﬁﬁ*ﬁm$QMﬂEﬁE-Eﬁhﬂﬁ*iﬂqnmhaﬂm
-‘.,'.Lu-:.i:.l-:aau':ra*--ﬂﬂ*%!:ﬂﬂhﬁﬁ-ﬁ T - Polorizabion WHEH . w0 %
AR FRLEENEMEIMI RT3 o MBIALLIR. ASoyr-upn
RERFEPLILS - 2P - LI -FREFITHTEY, kM as 14+ 3
w7 ARG EF PR IR B EF Y MBRIKZOUED t e EMEI S, -
LRI R ERAFLUED LEFOLEIF o,

TITBETIFZILTR 2L e M. Mo -Berongygyp
32LABETMTYBTEY, THEFS agha- B aroms- 247 + - BN & v,
AL LEARES X3,

o9 aFEILeEMLTADIT -9 CMA L, :mﬁkhﬂ#‘zhp%ﬂﬁm
HABTI2eex), KEIFTILMFLr IB<RABLT Iz ctrTRCT, 1 o
g X PN ERT! LRI, PYEILLTUHEF - BEHET—-TEU, AN
Het, TERRMT I 2 RT3, ¥4, FRHRERcoBBY TR ey
@, Ny oY aAREI FH=3,

Moo FR2rr I HRRLE 970 18 0 B2 Legan
12" 3o T M ssc TR storm Bo B &1 T :‘
w JaRAY R —HATED, '

@_ Fitter MPxLIAD CPU _*@

Timer

monitor

CPL : HLTAC-1D () ¢ yrAn e
PT : S=oiyoll S 4wee (=Te a2 T ANES)
monitor = AD SR T80 , PT T-FoSMgRRD PTF-08 Asdye XY0He

Meansal
wt
SN BEEERPERAE-NE X34 68, ]
1l ¢ TASY e hy Tucton
af a2 WELENELF T, 9
E*W‘Q‘ﬂ:ﬁ: 43~ ut

@ P.D.Wetel , [ILTF IBEE Trawsathe on AU, M6, 0~



Pt Rl 2 ik¥ » Kt WA
E’i‘ﬁﬂ.t ’f’ﬂ?ﬁiﬁ-l: R 4

¥+ 3
(gax. #REEH)

Rl B AMB o R v b » B BT ETR L 22 a
BBl Lo Bk T i sz} r it w3 H 53, Lot
Lo IGUMARE I KA EA e BAMcn e B I o FEIER » Miks
MLttt  3ELBEH s tE 2 la,
GRALKR o M0 2 VISR o E rid . F 2 REBE E B o oWl 17 29
i} ¢ M AT el EEA o R1BI ¢35 HM waue o ductiifh
REBLI AT 28R 5 2P e L tBA L. A@e . . BHHEHEHNE
o BB TR pallenn 11202 2o BHRsPrp . BRXA |
bt & ) TR o R B8R d . o RIEFA o peak &  BHHR
Wl G BEEA R fad 5 < Bl 5 2 T WIIT L 2 0 5B R @ Poand

ol tE2EE vbacmohtnd, MBI o E B, 2

BRI = BT T h 1 i % plasma RIS . s aHA

#6G7 plasma o BABRIP C o by Reted o pitch anple aniiitiopy,
dofe 1< O 7 daift velocily ot B, hll plliy 0 RH & 5K
At ue . paard syal P rvd BEL T EL 3 RIS » I 2
ti it ooz wn |



Pc 5RIBLAKSI o E AN KK

2 & = #%

0 % AL M

HE ok, awel soms sitioned 5980 %H (- 470) T BER = w12
PSS BBMERSE . BTHEHF roffithec £8 % 03 - T th~. Ay o2
accwminey. friqusncy o peake kb > P8 ¢ BARRG LT 3 sulstoun eo PR
SRR T oMM R LIRS L 1.
“%. R5o eactling mahamiomt 2 soln uind, & mmogriypaud & o ndenaction
AT 3205 mdd #E2 st11d. co%i 2EMTIE 02 (7.
magrdoprae & compress § 3 BB o Sh3 S, St 24 s dawpirg: Ayppe o RS (Acb)
PEET SERSH I SN S, K > T caciting mehaniomt R 125 3118 7 5
R5 & sulstamri Pl ( 1#FLET 320 L. Se.S06bs THRET I 2o 2 (c
ﬁl‘l“??ﬁi?u{ﬁ?ﬂi&ib, RIR 1 donglion. = 2 0T 32 £ #5355
BAM I D> TS SMEAERT 0 SR RATHY S B4 HT
BRT sMEELH3, cad 5 oAclling wockamism & R 3 2 @
BAMEKY 5. BE OfivitraE stk 1<3 L A = h 3,
BIL xR s o BAAIR a0 38k 288~ 3 2 2 8RR, #H 2 % Aypeis
B4 3R50:250713 Himaud &> THEKAEDR <R (e 4
JAMT13. AP0 HAS BB R BAELIT 5T, X bR
NHTIHME LM S, HHEEM 2 (s 959578 B S 1 1852
TGY o MM v o gudk-un mopeligant 22 L TERT 3,

" Himsae , T.  Rap. Tows. Space Res. Topam 24, 66-09.



=5 IR Y Magnetic Lubstorm (Ps 6) o Yt e M i > v (IT)
K & %

T Ak K @ 4p

- S8 8- R It " T S0 P I‘:ﬁ-ﬂfumxfnwz.; diioirBancis nlf s Aot v @ &
L% nﬂ,{;&-kh{ﬁ:tiﬂjﬂi L, £ & o ik E B & 8~ 1i L\-*{Tlﬂ"i:'-&!fﬁé'*-t,g-hﬁ L .
Beoa iRE S SATE A A B 1, skl o B TR 10 g0 Ba Ty ALV 6y 14 22
X5 v w}m ERERAREIY, o 2K ok M- il S MUTHS L, awhome 2 asiecials 35 & il s
pulealie ti JUABHH v 5 5 R b Ps b ek L1, poa Rebix, Dp2, indordual
kiAo , pravily wave , Fed Btpva b AP alFnn L& 0wl LoibEd v
P¥ L8t 1. F5F 12 & -’:'-!"&%hr:-ﬁﬁnﬂm'ﬂﬁmﬂﬂnWa?*m;ﬁ\ui
L 12 dechmalion Psé o i £ F LW R & T8y swbslivm o s i b o o 3510 1K ¥
Rz, £ 2B ANYMENB Lt v hd FHw.

Ol @Y MMM F a Qlkatl v 3 ansed qore tELHEA Y P00 SR fo vy e BN
e E L vHpEY 20| 1. v /9¢68 33 ol s AWML vEEa
alalions M T M R Pséd teeedin 4o~ ¢ d536 L 1e. Wm!i- oo ¢l o 49
RBé 15 aursal boclupel” » ZFTFTH M CRLBE L h s T wvalloos s b,

R sy WA pofan npgaein it 8 t?i-ﬁ'}ﬁ’;nwﬁwﬁ&#j#l 1: 468, T2é o onced
Aise 1%, Msﬁﬁ?‘:ﬂ&b‘ﬂﬁ%ﬂm.&? NPkhan LM 1. ;‘i’dtﬂrzmlﬂ? I
T3 o ~3$prhy, ?qr:mﬁwmﬁm it o Pa¥c e s 5k ty sukilon
o onl Lty $ iz At a R TIHE W t<Peéd o onuet L 8 A 55 7.

~ & 4alllile o WHEP L Servey L H B b, WE o Bd cdbm v RIK L 1ol Lt
et MY s, sadslirm a i MEENALALL 2 v 3 Fwlh T3,

L o M?nm&ﬁé Yt aé b Iﬂﬂ't ﬂmﬂﬁ'ﬁ-l‘lﬂl T i &T.ﬂ"ﬁf&ﬁﬂ'
Ca g, suhlwaftefn, ot ALEREN LB B4 WHEEHNE 45
B4 L Sd 5. . :

WWW' 1

JUL 22,1988 :.-. i UT

AUG. B0, 1988 Lﬁil'"“*“"""“ v et ,_l,,, uF
] 1 FE= R

SAY i, 0 By 8y .:H N

11,1 b T

MAR.29, 1089 I H
| s se, 1980 0y V\\Aj\f\.\\ ?
, ‘ R 2 ¢ &Myt

oh

L7, wee W M—M

i 4 % n.4t $EPT. 5, 1961

e W N
JUL 20,1981 8P ‘_’\*\)\A/\,‘L‘ ) By T
an Ut oh ¥ Fi

T —

|
SEPT. 5,i081 8P ‘M $p N
Qi o yUF I H
g

SEPT.ID, 1861 By
§ m-lﬂl'ld-h_.
SEPT. 104881 4p _/-ﬁv‘-w_
i F

L a : - TR — ShuT
> 1 &) e P}




e Premidiht pulistins precadiing magnisy hunc pudbiTinmme

£8 e
R:CK RAR
Polan substorm a bméafﬁiﬁ?ﬁﬁMﬁﬂ'5 breekup v Sty L R4 A3
ﬁ@ﬁtfﬁﬁﬁ WA 1 M (Pl cnwection g;ﬁm,ﬁm/ﬁ-ﬂ turrent- plasia
/Mjﬂ*-mv Y, FEdrBR»s B frt—bwmhf a MR C cnionad M‘{Zwﬂtﬂ.u&mr@_
Ei.]’ precunsor, LQudovimid aplin ffaurrnd are) FBT T hz w3,
. = hase fi‘ﬁ#fﬂ hesg (MeP . r\a:may:t phate e x
Td ug.P f-'-.fri.fu L(‘F«Hﬂh&‘:)g,{a 2t ﬁmﬁfﬁméﬂ‘%g ?‘:ﬂ
AP o vl s FBIRER TR, R BB E R vk SR BT T3,

1. R<wiL hkZ w3 m?au&/vﬂmc' sibilonm o breahip ity B2 PR n.
BAMz. RBP4 5D a PBIAH (LT pre-brabup pulsckin t 5457 )1
Lt 1h 32253 CF1 Q@ pohuo~19%70T)

2, RAAWA (K RErEmoes > 53 phasean B . :mpﬂ—bm&cf,«-é@{
RS 3.

S. 2 apre-breakhop pubuden 13 LT (9%38% g dusk regim €2 5 3.

-] pu-mu,-;zma. » AMNG 3vdfnie Ty ¢ Rt L @ IBsTE» (5 3
S MHu, _

s Xssma  brakup AW 5D~ (BRI E& D,

6. pre-treskup pukoat¥ M Tz w3 b L, proikile by # 3 2 v %,

T N1 FMH”W)" VL Ha it =~ po7% 3.

5. 4 pre-breskup pulutat RMLA D« 3. BMABARE 23 pltna sdaut s

B X
R o
>
= »
|
AR,

CRA M

7a 23 .
JUL . 26,1968

!
SYOWA BASE

% 1 13 .



17 Fiell nfrj:ied currenl 9 ﬁi%_, L ¥ Liﬁ‘ﬁ?iﬁb t 9 El‘ﬁi

ok A
§E ks REHwERE R AER

BHE AR I 4532 KLBRE
£ | T aurorel Eftd‘rﬂﬁ" tXi3%Acd
IRRA& td esn a3,

Subsform. 8 % 1" 3 weilvard eledesjd- 4
d KW L2, Bl EApr 5 00,
1 w3 Prfmﬂ-f}f Efuj'n': f:’ifi & weilpard T 5
I8, e g ;quirw#r-h t"Hh I & Lo H-1
Beouvwid, Rodih: Lkt il
(HEAR),
"Eh welvad T A T, BERE
A o condudivity w MMl d 1 14K
{1t wh gt dh 5w, Podersen cavvasd
el e HE%eis, iansen ) Rik o
th, eondadivily s* B K | 7« Mg oA f{gfd-d:}nul crrest £ 45 5, Mk e
J-fl tik,dt 3 Hﬂ.ﬂcurred‘ fiﬂt#ﬁiiﬁﬂibﬂ :ftﬁfal accamalation i * .[“;t -t‘.'j Y oy f,‘gf,[.qugd
carrel t -2 ¢ 3, L 2 L'ﬁ.ﬁd“ﬂ‘ﬁ: r.:‘w-rge. #"fn’dd*ﬂ-f{;“# turresf ¢ | Ty gl % o o A |
Pedirsen carred ¢ | "-'i',“ﬁtf-'i"iﬁ:‘-hl {faotd42dmnz) e, l;ﬁfﬂg.{n{ﬁ};#a: ot
SRakht £ 17, 2z 43 E{um:hr)' Half carred :"’kﬂﬁ iRk, weitward ;E;Ef‘njd‘i 3
»Hd, ﬁ#ﬁ'{’ i 4 ﬂ:'kﬁﬁl Yy 4.5 T n *f-'l']..f f'#ﬂ“dw-tauji':j{lﬂ.- Fd e 3,

ﬁ@,ﬂ.-_thrm.ri, 43 hA (LS v weduard l'tifhjd‘ WK a3 BN G W
7E v gaqﬂ-rwﬂrd eledvic freld o 60y 5 1w 3 LE L3 HA) N ﬂi,ftﬁﬁﬁndgﬁ'ﬁb’
g s L dA@ESHAL T o vt ta, Weliad d::’l‘rﬁd* 4 primary Hall cweved
53, ﬁt#‘%ﬂfﬁ hniu:f:'iitflrfﬂm ikt ast i, weiluard elednyel o i]i#i' 5 :{1’:“-
ﬂ.ffauti corvend ™ ¥ (U3, ﬁiiﬁ"ffﬂ] o Pedersen camred 12 % 3 Toroidal uaauit-af.‘ifi s T4
34

o b oy wesTuard dld.ﬂjdﬁi‘t I~ 3 £} /Efﬂ B | ‘Elﬁi" weifward. ERl S .:sﬂimrsl.t"
Kiav et s t, £173 Haﬁniﬁ;‘-}:ﬂi L TR BT, o, EMp T cEER L
.i_,[-_qf-j'fﬂ_g."a‘, 1w §, Wedward eledrejef +7 B« £ a5 mo {fﬁ: L u M toveidatl
mognddic fielk QWL CRUL T2 hw g T H 30, KRe R aworel chdaje K B 3 KK
Bl 5w s, al:ﬁrﬂjaqkﬁﬁ%i‘& *E-"—"ﬁ"l: WL, tRigh s oAl A
BaiprBoRid e bbb, BEcKIIRAAIUBH L o1, BLBEX
WEALBLRAI I 5% o v, BAEBIH L < Lo 3R C85, Sk o FRE
BRUM condulivily @ Cnd 5 Bbpt s wsetfet RIS tzhigibdst L
H, 4o MRENTEIE b2 s e e 8B LETRLRFEI, £t L o, primery eledie
Fl[rli*' wesfward 18, 3 BA - 2w v ¢, THE c.mhcﬂfff’rif.—ﬁii ol aﬁ} 1344, ﬂj
438§k meidioe B Wi finld- afigned cueresd X ik L, B FY I toreidal field © 4 4 3
R R EEE SN EEY | EFER

bby A




D@ 1<% B U & polar magnetic

substorm o BERE
| PO (RKE) - BB S ($FiEKE)

BREEZRoBEEY DT VVERES 02
WRHMMECELL T2 . ZHES N <
ﬂ%ﬁ D substorm delfefn;!iﬁg stage O B
BELRBAEN 0 EFRE (e LT L
) BRI g ez et
=L« %0 ARRER N substorm 0 £
RERbLTWBT Y% suggest L £ (&
Y A, Kamide, Iijima and Fukushima, 13
693 Saito, 1971).

WIEH o WX 4o time-variation K .
AE-index ¥ ¢ 1 substorm { aureral ee-
trojet 3 DR A 3 % onset 0840 mea-
Sure ERAR Y& . ~F LRF & electrget
DR CRE RE T S5 654 in-
dwidual case |1T>w T DK% o By
WM L L0 K 0 E 0 Bh
WRRBRErAVER O LA, T2
THR. DA 12 E U polar magnetic s
Storm o worldwide fRIRELIE » TH1e
v,
DoRibd. Ko ZHERIz& y 82 <
INBZEEXOMH XN HY substorm
DRI EXBYB/2b0THS ( Fukushim,
Xg28%2).

in_the ionosphere

Hall current
¢ Homk A 4 A
Pedersen current > < 4T TR
.

HEE AR
G current ()€ o intensity ik, v
Mto®s .|2&3
in_the magnetosphere
:;:2 > o field-aligned current X
O arc TN EREL Y
di) intensity Tk v
otz 1242

xR, ¥nyhoR g s R
TR LO2BBMI% Lty » = .
Alskan network ( Pm=70°~60" 1212
B~ meridian 12¥ 3% stations ) IR
up 5 A S G
@ numerical filter 1z & 9 B8 BER (
Te=Thr ) 12417 « ¥ EH 9K
20 Hi 9 contour map ( Pu-UT
@) . polarization
® dynamic spectra oI it
© awrom  Call-sky camera- aunrora gre-
ph) L oadtin
LB A3
European network (Pm=90"~0°) 12 »
W1
@ latitude depenidence of A4H,4D,47
% positive bay (Y& ) IT->w
THhWR 2
PESEE (worldwide Y ITo>w
@ 4D @ local-time dependence
Conjugate point ( Syowa—Lei.) 1T W1
@ AD o BB FE
LB .

o K4 T’ substorm o) life time ¥
1313 B ¢ time duration £ 4 » bay type &
BT . RN ER S Y52 =
S Aurorsl Electigjet 1RE® Y (a1 15 88
A< field-aligned current TEHIIT I A .

BRAEE TR AHlp~ 318D, TH2
1N, BEEER R a0l 2 | 2H" mex
2 RY o« Electrgjet o wsififniz ik
WEY 2 fluctuation WER L . auroral
arc o poleward movement v %1z % o %
X8 £ . Mozer and Manka (19713 12
By | westwad Eolh v DAL X corvelate
LT WBYWS SY Ef. ¥R RT
T4l o



1—9 Auroral FElectrojet o =R ZEXE 71

L HFNER &
(& X 28)

Substorm @ B-phase LA & E Lot RERS G i mr T B HE
SR % ﬁﬂﬂ%@fﬁhﬂﬁﬁﬁﬂfﬁ HREISIE 2 12, ﬁﬂ#‘!‘:l:ﬁﬁﬁq westward elec-
trajet [SEL TS NI 2 T RENR.

(1) substorm o growth phase T dawns dusk 562 B4 . expansion phase
TIE. THYEIT pole > equator TR ER GRS 2
(2)  meridian B3 TEIR R« A ¥ % Field-alighed current KBETH

S XTHa.

LERN > T. REOBBRB )2 7 OEPHEWERT 2 e s nnitio=
HAEMEF 1L . &t electrojet vHIEY G o Tield-aligned cuvrent oL ¢ £
BRIARTCHES KT WER LW,

(3x#) =v i,
Kirkpatrick , 1953 3 Bostrim ; 1964 ; Atkinson , 1967}

Akasofu and Meng (1969) 5 and Bonnevier et al.; 1970

FRELTE . (). DBEEF X KR L5 curved field~tine configuration
EVP WL NaBFTIR2WT o 4H, 4D, 42 2ARM P HoMERHE 2 /T 50 . &
AE e teB T 5.

Auroral Electrojet o dimension 13 2° ( latitude ) x 90°

(hngitude ) , Po
colatitude = 23° , oW T9a current density IE—-% ¥ L .

v /Tp = 3 (intef-
rated conductivity @tk ) ¥ !E.EIL f= o
X 2 % CUrrent [
"
* 7 v ionosphere t mAgne to sphere

Mode! 1 [ |
E (dawn dusk) iz I3

Pedersen curyent

+ ‘Fftl&-aliﬂhe& current (Ewia)
Hall current

+ fidd-alianed current (SN

E (dawn?dusk)i12&d ’
Pedersen curvent ®
Hall current ®

sécondary Ep (pole~» equator) 1253
Pedersen current®*
Hall current @

( 2 I BEELU L,

@oaFo X Oowling current
THh)

+ field-aligned current  EWHED)

primary Er{ -'pﬁ'he-}iqhitur'!- iTkh

Pedersein current + Field-alqned current 1 NSFE)

Hall  cuvveut + 'Fiihi-&[rjued Curvent (EwR)

L
—




1—10 WU %o HERTRICIWT(T)

K$ K
Ny £
BAR BNV EAR oo Lind. KFRTHo R ERRELGADN
EEE R T i, TEloRiC. moiw phase O HFI< Kakioka ¥ . XML& ENE130°

#®% Sam Juan L-EHRL T3 2 ¥ VKN 5 1 3,
Stn spet maximda VodLvs 1967196340 BLRIo v € . ¥ HYRKEE P baiith

o7~ ‘F’l ~ i\ 5 RAE R B3 DS ol - KBRALEKL | ERHR. ¥ A HEE
Bodbit#iltlc >t E#T 3.

KAKIOKA oo Qi Dey




1 Quusnl Edictrsies 0 i

fkﬂ';' ﬁ\; ) Jﬁﬂ%
RRAKE - B¥3p

FRi3. BRCLB L sl EeintEms: Seonring durnad

LRI HRGBEIL . iR L BBRIL 5 Csort BT
BEE o TR £ITIOL [, fﬂéﬁit L 1. Zusoond Edpcioszel (3.
V< d. 2T LEY . b~ [AET-1R Buvkus EcZeot
Qersrel (TG 3D Up Y. (00 [AET~203. Lz~ Recskup Eboctimmn,
Curpra (CITHRG 3 B0 o3 LEBMLTC, RA Luzsborrs. REIEAR
By 1. MUBRIIC s Ao AR iRl TTFLT R,
Leursrzl {3 Bﬁﬂfhr&?’ltﬁ%ﬂa TLHEY o LN bl
LATRRRLTLr, ROSBRIERIITI . Yo 2BiAr e i3. FWhu:. FF
? AEJ-1, AEJ-2 LB~ &b b T HEMHNIL. CofmieE. @
mﬁram& Belo MRS EL &b TAEH L. BE [AET] =

AET— 1 AET-2| RFES%L. §IT AET-1 Bye AET-2z v ieB3
ﬁﬁﬁhiﬁ"ﬂ'é.

1) AET-10BL WHHR. o Ele. MKk 1
RILEEIL ERE Lim/3rr MILBBITIC L 805,
s 1. AET-L103 2HRBEILIB L nT ORILIE S,

2) AEF-20 503, RrcokvepTRin. TORBY 1A B L Te1E & 2
Db Prat~Breaku LTI L. Baz- Bran koot o ik
Wi 1. BEOIF ICRNAEEBO B e B RTDA.

MGy 4 8.1, AFT-13. Fuld ?wz Cerverl ERKAT
Y. AET-2(3. DP28HKI4, T CALEABNE 1 Juis Bho 24
AT AeTLAh,



1—12 BEABR.fId0 ¢ W

*+RRD ke
RREY 2k

BELT W (Bkys »t BRAD [-1

Plor anbotorm iz, HEB 1 B

ﬁﬁi*ﬁﬁltﬁ.'*iﬂ'& ) 1 k4 T,
phaee ( Breahup tyae Auan) v Put-

phade ( Poot- Lreakup Ty Auna) = by R, 1, ., pelon aubadsun

X. £ Hh9 qlﬁ-}‘ﬂ*"ﬁmﬂﬁﬂ‘iiﬂ%‘?hi*yﬁﬂfﬁ 3z

A Dt S, SQubatom 8% o

e 2 H L2 TEL.SEE 2

ﬁﬂmiﬁ&iq W R E.
B1cing fiiesd 2%

_ {BataRup phaae aunsto, ‘Pﬂ*f‘lﬂduf phaar quano,

BRBEEL ¢ MWL <. &m.T,..ﬂm Sk ﬂ““"“F Brond ook |
o KWz @2 Zeid “t i’:rljmﬁ Pﬁi Iﬁ‘gﬂgﬂ

|=ﬁ‘-h-f iRy AR G4

ULF LB PC
_ULF Ausal  Riee Al elauo
CNA Shop CWA Bad  CUA

i = 4 r— e f—
o ar xr nr xr

IR Miue
# op Joe o= =

- o » ot e
MR ERmgE

paleting Awrna

A&k

" e 11
— ¥

P

VIE (RS

il ——— ...

GEMAL PESATION r e .
AFRA INTENSTY
N NN !__, . FAMING SR

92, S HAR funa Mapnalic un;ﬁiim, CHA,
VLF -hiws |, YLF- chorue ; Geomagnetl pulsntios

Awisal pudoatione ) S RIW X H .

]



1—13 Subshorm growth phase — Wexray 54 —

% &
F F3 xli;i*'%f
Subshrm growih piﬂitn %*""* L sFsant B ey riaa, {?Mwﬂ; phatea 145122
t%fag;;; dfna K9 HI
U) glowlh phasert F%7% 73 eepansion phase 1: 1702 %u X5F33 Subshrrma Fhay 33-
IRBE &y RyLbyrmn (3 i'fsﬁfﬁ?" 33:72 284 C Fairfield~ Me pherron 5x)

&) Growfh Pﬁue f;fi'a‘ﬁSMJrH 5")’1?& P sfm}:&n:e:%ﬂ Substorma
fmmdmeﬂm element 783 ¢ns BBE ( g"% ~E) 4~ k)

’?ﬁ ﬂ; U??J“J 2 fHRa 3hum«d Subsiorm T #L{ %#_}‘\" Lﬁn?i}%{&h&igt HB.;;:, ST
?mw?ﬁ- plnu o fﬂﬁ}llﬂ-f?l and hﬁlb? -—}-—’E:me;‘ﬁn F_fq_nj.e_

DPA field exhancement Sudden meorry of AET freld expamsion
@ad Gsymmetiic srwfh of DRT- freld in the + modified Dp2 freid
Ao ot Sl Sagressin MRS TBE ot sgime i oF
DR freld” in 1o, Ja?fz'm
§ectrr

Igix I elle Subshras growlt )bgﬂ.ff ﬂ%}#q AuLe Aad QL&I.\QA.E Iz _fﬁ'bmns;’ﬂn}:lm
Y G4 (n... Akasofa's morphelexy) & Bogr $izew TN, Davis (1991) 4= BRS e
Th Quiroral Fubshrm ¢ Davis+ ﬂkq.rnj-u ‘}th})hr,{% v FR— ﬁf.‘p& Tdo
38T HI, f;}“!.a:;r rewlh phafes £ x pamsion i’{‘“ﬂ*'%ﬁ?’i]ﬁ:l Firing
Subsform ¥ ]-}Ju‘i ﬁff’iﬁt?’ “E-’-;?'}:?_ -Erj)ﬂfﬂff‘i’h f‘-ﬂ‘-eq Sy ~rmay,

(watwad AET) %555 Bmwm plld'j'e ( }wcgia‘aﬂ 2 houns ) & peM Faa-
Aﬂ"’li?-'ﬁ'ﬂfli F I Jha Vardance 3 S Fandad oeviation ta b &a-
T3 jlue bBH %R, pey+AT ?C #F K01t EFUE Raw AETw §RER
¢ Enm Pﬂm Kay Kb LR subshrm L& 2, R2u AL 12

ey slan 235" ,btﬂ’ AU 4 Vasamee & T Ruitor XN IR 2t T4 Y, Subshim
% bh'q.kuf K Pa- Lx f)ansion P‘Lm" ﬁ}'ﬂhq backgrounde 2330 fl‘i‘&
W i ds ﬁ-ﬂ:;a 8- R Rnhance TLi ww They @g:"{y Bhﬂwd phase X
5 j: bi‘tqkuf nj;‘.. IT o haw gmor B Lo9ma E‘é‘t¥1§lfﬂa¥*ﬁtl‘}¢}ﬂl 2
31 iy ‘é‘fc?.ﬁ'ﬂﬂ' TUOP 2 Bhwrnivzn /ﬂlm.e;z;q-nn’m plase 1284 31
&hﬂwﬂ. f""“‘ " f:;ﬁ;i g - B ¥hans bﬁtk'}uu-uol ol Ruémai}fbﬁv‘ﬂ
}\ﬁ RAY PV @-T%i: ,51 24 Ef{‘ju $ 51 gbomﬂ, )‘?’lu-e Ol PP ﬂﬁ.—}:m f}_f)i tuj
2 ‘U‘E#}ﬂ 31,



1—14 Doyside Aurora in (Growth Phase

AfH (R

X ) 9 aurora/ opal oy B0 BR3¢ Sourd Pe ¢ Foi =P85 ) 9
AR 7B AV BH o s aREy [ TR 0. AL sudstopep 12 HUd T €adt}e
ok R D U R R R (G B R

LoBRYaRLofB e [ t v, |

1. AE-dindex v~ /0 WML Bo{ HY W} (Frhs0nn0Y ) 9 AN « v, iR E<Cn
Lot dilhs s i ZAME - 2 rzﬁﬂﬁl*ll*ﬂ‘ﬁ t Ry NIy R
diffuse 18 faing arc LsWe 5 Kol v o JURFR ¢ SN (€. o P 1 F5H o
Wt RLo Mt e | T AT K.

: A BAMENT 2 BE 21 C. sabstorm = Mk BEa sl $ e doT.

1), ﬂﬁﬂqﬂ}ﬁ’ﬂﬁm#i&tﬁiht. AR\ ROLE Co JET Al n K w A3 L€,
! A win-vertex B o MHM( menf Phase ) $3e~, RN £143
WL L TRECLR (Bh3 g v, 9@ KxN: Fehv 13,

3. afkila ﬂtﬂﬂ‘ﬁamn . focal time ¢ KRB R | €. AR « S0 ¢
toBRALEnTI, #ﬁ'ﬁ"wn €4 kA SRV AN 9 Ch 3 e 3o T
ME m: k8 v

Q. FRAT % grovid phase w R4S Bekov Lo, FMERRFARAIE v o RO P = dho-n
band v HMG 3, 29 Jand ¥ i Do WX M AR 1tatkRw toss e
AP v, rrregalarst I**.t:ﬂﬂr‘f& L AT e L CE 10 B e~ Rg) ¢ s RAL)
BLtE3.  Rw prowdd plase o i) Rl R HARE o tine constant o KWK o
AR [ T xPupSk AR (174, ,

$). ARM\va. 19 sroweh phase b 9 band wr AR e aureral eval <o band v R 4 9.
diffuse Uh). ThEe~bando Tify e $d1s Fp rd<. FLNM « Ay Bt | THU .
BED RFIBCE BACHI. 44| % 3. 40 B C 9 AFT9 Rty 0 1 (
.t.xﬁu!'r}n pase ). baadg R . s ,&‘W]#j 33 2 1:“).5 Nibov. leker) .

€).  axpansisn phase 12 4535 | <459 Fhiho Jue . Y ﬁiﬁf}!‘.’?l-j 1 1.3, westward

Zra ﬁy Jarye -_;I']ﬂ}h(f'} w kLY 9 PD TS,

HUr. 2 le. YA o9 auroral oval g3 Beda substsrm e Bl TI e Eane
R L TR -Ra s e g,

7). growth plase w373 2 RRRMLRNY c. RENEN v o880 O po
REIL Ao T e K- K53,

P grewth plase o WAL MRIH W ERNE 9 v, L& o vortex o zg%"
ta Ry W e WS- L45 T4,

1. MA expansion phese ¥ 1l « sabsterma ¥ U Jrowth phase -j'-g}

R 7 LRORA EIRE - XK

RaF. £ EX B es JUL 5 0 0 1ds 7 AETAE I KK (%K 4] 5

RLG C 2 breakap (JE7 o RE) = JITT3 He a R B E o RRAE N4 (¢, % = A<
quroral substorm Rl s F e RT N,



1—16 N B %YM BEANT b o b uKr

R
4 Rt 4y

Bk T o EMR A BT L s i< LTiEA 3.

BLAZGHOLEEE > G b ) B HEXCT buTr %
N (3974 A, 7P A ), OL( &79A, 6300 A) & ameasion, sHMSH 3. Lo L. HE,
N ernhancerente 975 23 CX AT L RAT L N2 I PG, Mo 2P [ F o100 Lrja i dondd § )
# emidim. VM I NT shodlie RYMT 3,

1B Kp K AW b T T o {o~l)bFl. ko FGAa®xi
ﬁ%ﬂ?’ﬁm T pecd -ﬁ{tfbf!‘gﬂ.ﬁ}‘f}%ﬂp:— Ay P ﬁuMm
13N 1P G O emindion BRARA T ML 4.

X =T, Auwvral Lubalownt » BRIBE &
L. et
f"-- gl

s
Ev'} 3oAME 0 GHAIVIMNT 2120 ML T, Lurnal Jubilonny, A% B3 5.

polar cop R Ausnal gous. 4 e g A kAl ) LT o 3 0 edlX 3 Kb
THM?& AL poley T H 1 ML edin 3.



1—14 Stoble Awoak Red Ave LA 9 i PN 2

B . 468, B ol 2o v
% | 42
G B KHE

A5G a Ktpiddolis & SGhl Al Rbdacl 5 A R are ) ooibbhf. Senz. 2
"7 #» 68TV = 4B ATt s AT vy, Sy NHR A =7 Mﬂer‘i{l
Aboetle 1,2, 0GO-%,5,6 & 1SIS-L B sl llils s B LT HY o1z Y
2 BBE  BAB o 7~ p s b1 w2, Bl T KEI w1 vz 2htaT- P
- 2201 SARec o) H 3K Atadt Ko BH g3 eavE 3
{ « /307 49 aBAR are AR, Lz2a~ g0tz T3 e.,
@@?i&ﬁ!fﬁ]ﬂ# 22 o kAU TT S0 0 P gs s ﬂ'k,{ﬂg.ﬂ o %) )=

2203, ( Alowatiek ) Explorarn 3/ ), 7o 6 km Mt VT UT w v 0 0"k
(20 c0%){0t04).

ORIEAN 2000 knftrBr-7TTHEE RATEW 23T (2 03 o0,
( Explorer 23/, plowettad ) /22 o ko 113V (Wpa | 2 3Ulduictts]),
(9L Alowclle I o topaiode spumoler a3'-9 — 7T FaTaky
%2 "fﬁ"ﬂ_ﬂ";ﬁ“’f | 1 ug,,qf'ﬁ-}}"l Lhl iy 3 RT3

@Daeeo bt Supien 2hiirmel eloitnor oy Fluns 15 M 4 AT 1
fﬁxflm.?/)r

@O/ (H't Ae* )13 70 ¢ ko Ao 171 7.9 - S A8 [ 7 v 3
oG ou ),

DFARMN T T FA TG - R LBV L—skedl o ¢ T =7 14130
wEThE.

I ikl idgor o )ik s

D Bt 23 Kp s inolices ¥ 5 A Rare b »1@ic 13 3Rn (f 4hwv' 12 139828 2
Vo bhd, b s Dst a % decrzaee w7 29% 20~ 20 B384k, .
—&Rf&-‘d. /u{m IS FAR ase st 3,

O Dhuda | Ol fnd Kim 128 3 & .!m?—..&'&éc deatprbeance »Wh > 3 &

SARMmen N 58 oWb bt Far L « X482 H= B0 R ach 3 2 ) Br3z
3 § 08 X RSN

e Y =



1—17 77 } » £ - e 3 197 2 b - & 1

B % Ban %z
RLAYmmity R R

1470% , @ik, il - Filtee  movilian- stanning  phalomefar 8 F 2 7 | Rotlon,
aurors o time - vesolulon o v EMFw B 2555 £y, O @, 5« y- 7R
Elactvan aurers BEE#]T 3 Multicoler mevidian. sconning  photameter = {1520 | WA A
S HLE Ry - "H.ﬁ: LA, M Te Protin  pureva tubiCav =R E» (25 2 2 w 7 5%
BiufrITT 2.

D BRI, RMA A WG & pasitive 2L 1 T e e iU Pastin anrore . Tk

2 A ,ﬁ T A2, peleward 23 aguatorward 12 BT 5 2 e £t 3 *Ks =R

'{3 S B N TE.,.&'I. JJa s » rﬁﬂﬂviﬁ‘!tﬁpl T-#F(,,’#Tj. Pasitiva h?-&ﬁ_'l:,
Peilan covova » L 6, H H e vIBML & 5.

23 PasiTive bﬂ.} LR E PR e 2, YR bay i'] ALt Pralom minvora - r -3
E d;m.? o X2 3, .

i 2o patifive bay ¥ B T Peoten covern R T sweepers ( 1PDP) W R3f
33 s e W He, TR oz apl- AKn, 2na a T B s D,

B 4 . Pasilive bay = Prolen aurora = Swegpers IPOP) = €NA » =B o JRN i ¢ o
£

“) ?'f Bl v Probn wweera PR L0 n 3. % - 3o a2 min FiIz h}dH:LT 41 5
A Flatien 1%, £ w H%ﬂ-ﬁvt Bogy ~  ongel SHR{T &3,

) PosiTive bay "SR AN IR T - 3 A4ITR N L dvewr o1 . AE300 01 ® % emnston
. T RsaRE B oW H’f emiggion e AW 2o Alt 39 . Pealen ic 2o T N SN S
3R i o§ b3,

8 BAEMa Proton o BIL T Y SEUN (Protox Oral) W, Substyve = snsal = A9 | B4 1R %
PO eruﬂ.hrﬂrl iz thift L4y 3, :

ph Koo @Y £33 5 3 . Subetorm = omzel b #H13 mideight 708 o Tﬂrrh\: vepion 12,

K2 o high onargy prolin &7 nject 28, X &0 P82 deift 12 b, 3t v » WA
ARMI = F oy T o Ptk angle diffusion T RLU, Wave ([ Ton ajbh‘tnu wave Y LR 7 2wy
Comosphere 13 precipihale VT H < 2 XL w3, Brs . T?nﬂ;d preten & was Dol
dridt & T o asymmelnie ving currant TR T w2 5 pitive bay hE T, MK
=, ¥ 3~ Bhe AL G ey T, Prolen aurera ¥ Swaspers (IPOPYERI T Rr ] v X2 ¢
3. 3R L MR 3 eNA v 26272 N7 ¥ o amusion

¥ precipitated
rr,'éﬁ,._ v & oy T REY O Pov Rk Nt

4 Xt .
1) DeForeat, S.E., and C.E. Mellwain, Plasma clouds in the magnetosphere, UJSD-
P-70-04, 1=-55, 1970, -

2) Fukunishi, H,, Occurrences of sweepers in the evening sector following the
onset of magnetospheric substorms, Rept. Iono. Space Rev. Japsan 23,21, 1969.

3) Frank, L.A., Direct detection of asymmetric inereases of extraterrestrial
'Ring Current’' proton intenaities in the outer radiation zone, J. Geophys,
Res. 72, 12863, 1970,

4) Heacock, R.R., Spatisl and temporal relationsz between Pi oursts and IPDP
micropulaation events, 1971 (preprint).



ey, BEB RBDEDVLF.LF fu o 50D

2uhy ®a £ EH @
RL %

Ao B2 ic VLF s o dvanntic specliumt #Y IRIABERr NIV B L N 3 w
Bz EL>2Z (32 EERLAEK, SEE quena® CNAAF~ ¢ EFAWT 9% vk
iz 2F AN 2R. BALE T - ¢ 2 XA MK GRE) = 3.7 55 ht. AT
VLF R aERFE CNA. ol Sy jodiprarl, BEWX W00 B2 B D
22213 O R frepency (dfihbnds 3 Ris i FEV Y, () Loofreprency- (SHe> 2 Boas NiTea ooty
Wy Qitra o LlensH X T o 1s R ARAIT b B IAN, 0 B0 CIE 1T E ¥ NN,
awran Ex B2, ifenily a EX T v cNA 2K & Vx 2 3 .
<18 X ’

(L) RipR fropuency K B T3 T Qussra e YFARLTOE, Fr: BR3<3 W1 Fas i BB 2 4>,

Nawvvigp 0 W8I 3 557730 Lo o ot § Bae 3R-18< 12 BT ud. Aliotag WE 1% X 1=K &9-epuilir

M 2w WM< 3ok X, atoms Y2izow? 8 st wsd A o Lavdig tiipt o JrREME

EAF T e WrEr Eome o, RHEE mBIRG Bie Ske B8 & B0 28520, B s

B L 2w vt Las BBl 3 waees =0 Rus iz 2207 1M Rehabhedd.

@ Log frepeancy KRBT 1I8 P LS adase Fibeid 185G . MFcEI5 0 46 <binrd G
BebaLpc, Ko e anane adjnHmd o> T DL, > 0 &57 Bias e PES aom
plewid n BuasciLo s s WIELT 13, Fagsh Ry s £,

Scawing o WAt RBL 7780 Wy W 13 14 B BEZ D3 35 WM EIRPo Dokt
3R AR, Bk 13 Bt v,

W) Quorera e TS Rics 3 8] $iizw B
wa i KHWAE MI<BY, Bamivgs T-F oA Ine o WWla Pk Bk HY
NG fiss 18 ek e WA SHB0. >a ¥ oRAR 0 Bpe 1T Uy, &) N 0 S kAR
WU, 2012, cNALBBRE Bzs UKIZ Lz B IEH 0.2 0 & 5 4233 Evd 22L T
Wl <He =y s Bz o,

WEnBEAS WMt 2 e s s HBA A VL F Hisc o Speclium & 12 Hbis & 2 IBXVE =
WA L35 1 d o e Bl N pwer KA BAREXEIT 5 0.06.7 2 9 ¥ 1t ok A4
LELAEE PR EE PN amssal paslice o enoegy spelliive 2 Bk H o v 1o B HHI=+3
BN o $34E |+ &7 B < EEN Bod)i: Hi8.
Moo Bpfoa BB 12 X1 Wdpgplt Wish1: 20 9 oola ndppe 8 8L BD T 132 Db
Wﬁ?ﬁ TS elector X Hard 12 Feb L T Fist o MAEAAEN By peahiz nov B AL silte.

& & MRHHMMP.;&-P%:& kB3 S L3y Local Hiwe 1: L3 AXIBAL 50T ¥

é*ﬁu.



1—19 Polorn chsaues emission o %% o £ 8 % {e v 29T

w A
% X ®&

MeIX 0 B < A T AL pslen chores omlidlon 12 ouln magnilsphone 2 % ER
Ad3r 724w, substorm vk N 2R E NP0kl cloction mmﬂdaﬁ

¢ Lodb cone SH <RIBS cyddlion. FERERES L h & v 2z i7ME
nBwrKLahse Codd BemAdon TN daylime < o B B g

DAz T, © Dl Mﬁﬁﬂf@EEﬂkﬁﬂdﬂJ;m t'ch
elaclion. o G4 o nt anwiaRHIEFEKT 5. @Wiﬁﬁi"ﬂﬂw
% injecd & &t lecion W ooy Alden dpifl L T < 8ABIE T precilationts 4 ¥

RE 2 Lot cone HHFBELTCT . QREE» 6 o pheto-Llection £ Fent

r: Euww% #}MHIH%MZ"HMMM aBIRE T 1 %

o # inddadide rrﬂ%—&i?-aenwymdamaﬁkwﬁm?amrfﬁ-xﬁﬁwggi?a.

h B L G hT 0N @ﬂiﬁij;;hipfmm E_MM.?E,&HWJ

2 2A NN F Bkl Y42 L6 LBk g,

bk TERMEN B nolan dhowd 2 FBA T 3R BB ENE Y Lencal summon 36w b
FTutwz. HBRalHzamgy ginjection 1A 1 manetosphanic actvity 2 AL
T3, BRBET YL Khack grwound nsier "BELyod 3B,k
58 5+ b jjﬂg.ﬁ,ﬂgfﬁ];:ﬂi s TAIT ORI T oEnd 9 ia AB NI T wasgiok wpr
# May 1969 ~ Fam. 1970 2y TR 3. ($FaTHeulraftsr ¢, REHr 3~

Mot orFHEAET FH>THI L)

BN L RALRGII M A Lo ABBo Allc 212175 & Liaif 4 FRAN
R2uwatfRMTCHAII e Ao TR, AEF L e -2 nd|BEBT LT 15,

-9 HAF L LAY s tada @i g3 BHMEMK A (2 2 OV TH)n BES
MYt d W dawn geing e 3312 Mamﬁ,ugueﬂg A9 cut oY f”‘fmf
b\ O e R ,i;;% CFARB2E BB PRAMEE < BT Frca ez en
? % 'E'-ft'i,fﬂl.ad' e wy 2 efa flfnkuﬁun-ﬂnﬂ.lfaa}j @dL .

LTI YT L BA T HD . td L"&'lﬂ@ltﬂ-ﬁ d 33 Pﬂn-'.-u-e.ﬂutrahli Te w1

o loaV 3t (~soe Ra/s) T M0 FRMAR LR CENFHC TAEEH 1o T

w By T%) %!:lﬂ”ﬂu-{’m*/m f'ﬂlimnirllhlAJ#M-&J i % YAHA Y F A Bty

Bl s 3B AL T hemitne) $E A bwﬂmﬁﬁfaﬂzwm ﬂ?fimrﬁ“f‘ﬂ"ﬁ T g
Ba 2 af4 f;ﬁ Fafic 8 Tadistlen mode ko phase u’nai‘\'ﬁal‘?
_(cRY Ok : -
K TRirwg T (Vs<o i AXsIMm)
LG ) Vs=0 A LBy TE. k<cahaXr |\l a.
~H BB G593 Mzmg-.aﬂ': eoctnen v 9 T AGRIREIEI e L T TG H
295, BEHIF AL ﬁ&'f‘ﬁﬁﬂwﬁnci*ae o hthha THRLE V43,




-y Hot plowmafl LBMD & o ks

BRER - Ll FA
F K i

BLSBHE o L E 4 IR R, R caﬂa&pfawm e 0383845
BeviliBsomrn, Yodbico v (MR T - T 3 4, Holb ploiria  FL
LA REI 7> v TRREBR S et 3. (of e 1964)

U UAIGRRERAB el vl thy . REBErBERT Wi BE@,B8 « §
colel planwmas # ST MIBEILIARKIC A>T VIR Lo, Rot
ploarma oBBeHxInErs 3.

BEBEBIBAEF L LT, BF520RARBILEIn5Y . ~ R T (X~ F 15))
KA . BoER o EBGH <f(VI> EFRE X=-0 KRBT QT3 eF 3. =
PTIARRE T L1 oBB d BoD> W—HKT. 2X6RBI LTI, 10 BSoles
FTEXE LUR, cold plavma oBrelilik. BEEEX & Maxwell o XTEX ¢ 5
SN cold ploama ot 2t FRINFoRANERAWER &V RS> Ry, Ehon X
EXDR>Rimwv., %1CREL LY. WHa%L B3 BIubl-£2 cikrg
3Ll MRS LT B RNt Hy 2o, L v sBNE oL 3M2 @5 T
Breg). BaRvsgIERGHE 22— cxTIRBHTHEL > THRThY, L 2

2 ERWET IS L S hd.
ToBR. B n7 FURT >y b (0> ER L@, { nY 3 kMG TR

E:..

)= 16 {[ Ve fwa - 5:; V(A= o av ], as(Eayt

AFont. BROEFLLT ) ETWAGH BT @) Moxwel G EX3 ¢

EREFTTIE. 0T nd B o BB cold ANELERUANKNEL 77y
BB B < BN 3 Bl BRE A AEE

(L) -~-- Bz= %‘HMN#(V!2+H%+L?)

@ B'= 16TMNe(VE+ V&) |, Ve=(Ey%
EZ). Bl M=%, Ha-@& Ve=0 15 cold plaema o FEEET < -9y

3. ¥
£ 1 0 - {% (WgVE) o 1 (2) 7c=,;,(§a’ﬂp{.ﬁ-(wﬂ
© o (v<¥, vikv) {EL. MVet'sp KT
' j_::j-nwa-n
O ” 7 3\ e ";"u » \f

* KO FR Ao RERTGSQ TSR T cold plawma. 115 T § B4 & @544
B =BnMNNG (T B2 ~¥MMNV o R Y - LR, EWE:HRZrELIT,



1-24 o g Ao Bthre 5 0 7

MhERL TR % AR 1B R AT

Explover 28 oatishodbtnr s, Kihm) FEAR £ F HC
-ﬁ:ﬁ-«% I 2ir T, Mo :EE;F@_%?' 72,

() e 7 B G aREE £ 9PN £ KETI XFA9-LLT, % 0
th G B ot e & T ot B8 BE N £ MATIL, Mead model (160K
3k, hhe (M/4aNmv™)e v 5L9n3, 2ps, A 85 L4 8
(Nmy*) & BAL 167, pun SERE1g & Ed32LL FLus, Lot

REMALh crosgghish o o7y & R23¢ , KR 2B1E »
B &@GR, TorR BB LE rEe RSB,y pagte

SR 8 AL T A 185 B85 2 5hi v 2 45 B E Hin3.

(2) BRI E B o Wl flach it roR o ¢ cE RTS8 a0 bl
DN TRAIEFALNY K2, casAh R a LR 25 20 ALY AL TH T
ST T EB LT, TR PO 4B 1 BEIR (e FAS APAT & KB .
Tty TR RIS Bt 2 T8 0 v g SR B to qath £ e Zoppaie
FE, o m e R E £ TR caghs » B BLe57

o EA BN TEIDE Jae3,



122 TFIX 2 -toRAFHE. L

ﬁaﬁxﬁ

8{ . draucg
Hiskn dipele freld v Aol Frold & v > 14360y LT T2 w -2}
FEHEL dqﬂﬁﬁitw Substorm o 38 5 ¥ ffoH 3 3 EToRF 4 hey patind
TRIEA L HaLd, JWER . Macwill - viser 544 02 RTF TR/ drith
wehody T= ~R s b PESH S . 1hE W ¢ prasulshron staly o
il amg-mérfw o WELEHLRE, ?{rmﬂ o MRl ¥s ¥ .95
AR.z~Lid. W'f state 2* . 11 Re , diturded stals *~ 4 feov=3
< BGw prsnnt’ o AIEGE £ o ra m-ea?ﬂ T, AT eashwnd

I":h,“‘- sz ﬁ‘l'&lﬂ‘-jf,ﬂl T2 A FY & 325 - o
iwmens bounduny CENE syshim o QRLZFWTIFE End Vst A®) 1 8
THI

32 Formubitin. of e profbm i
X ’; ", 2/ :- A
2. a:‘ﬂgé , Me=21s 1"5: x

3. B T--4. "tv v o § & ML
oy “t P

M'B:ﬂic' 3 4
Live= op e B wifl = (=330 32) J-(04,0)
Jt 5Lk ?ﬂl i x BP9

ERA AL * 'ﬁl P ¢l-
NEJT:-_-JZ : 3;#9“- — B#'meihf'ﬁ-*f} Ve = /iﬁf'ﬂafﬁ-rﬁ}

am, B=B/s., A=Ak, V=YL, nk ??/A""

O 17
TA} AL ok
B:I"" '33"18;' v;;z ad " —
1€ x #
M e LLEXTI = ok AF )
§3. »ﬁtﬁii‘i
‘ , !%"f::.ﬂ! 3 L.h‘af &uur i‘e!a.mhm >
Enﬂd.-'h'm V¥ 2
4. X

S RS



ARLEH

o #at3 375359 "Dymamics” ©FI3I LI HF AaE Nl rc 1 nna
il oy,

1) XERTaRB—KE a &t

1) Rig#®H

k.

—o) 1 F 7% 4 59§
ok B aB1, gE¥mY aimgg ) .-

o { 4) ARFW ( shock) B ashlay , $m
OB

3) BB Egalf —ohb s, ¥YE& 4.

E®vd, A28 13 hFE ectensive 3 78582 - B 5" 7%



1-24  EF9°72258 e RE 31508, w0 FR 2 (FH)
P18 3] KiFee VibaHt (ER%E27)

3 RID e 17 27N BB IFRIZ fr 2 £33 3458, __|
v RRZ2r 0 thBII3B692 BN
22180 Fi=bsiritg s L%.f.::i'. ta ) 10y
22015 L3 R88 %17 1=, 286 % E e
B F L2379 2B L2 TR D
B B3R 21 7 I BRI 5 22 1 B
> NF ISR RS L3 L Ak 37 B
V& B, B /3 5B n B30 5B 2 Poo
192 0 ARE i« tbhate LB v 1=, 27983 4.7 * 1
Pt socmin AR e 213 {250 @}é’é’?pm L2AREBIn Bt e F 2 b dl3 8 4
ZAADINTE-F el 1 dade e Emrtida @3 (7°7 22010 56) v
NUTE 6, §AMENRD. PI2208% . R e} oBi=1] BV vy
(ZRALHB TA Y02 1283420 1° T 2R B B1FEY 0 i B R 7~EX 18 tach
B0 183 s00~300 1022003, BB 5IIBE0 ST 0 (1 uspd
(T b3 0 03 v §hbith 0 @3 RH T 1RB) o Bibo EorbRa gy, o
T B T 17 PR
234920 V iﬁig o 1;{;,53353@;1@57@1;:@,( %,‘} (LA :—ﬂ?ﬁﬁ'l??ﬂiﬂﬁ.g i_
FFERLT . VS 89000~V 2 (T BB 1L -
REo3Binind, o FH 115488 t T B AL B 28k
KLUTE VR Soo~gvoV 2R b@tefutss (4218 )T
A arph i Rpir3all) ) 1= ATk EPo 2 R ]V A
1ot 1IARE3 (F30):R1=9°52-2 8. Ao v o
(fadlou 273) 230U L EAsKEL (TS0 ) 17 AR1B 30903
R INEY e 113, kb id<F 3L 1355728
WpFoRERUUBTECAT 1ty BIG B g & 784
R0 TR E 185 3pt 7792 25 K. Ao
T TR RTACE LIRS TANE PR S8 J O
AW =90"(2707) aidiz 2017 5 1= el dn 3
30610 BAR s nTh s,

TP.D

13 8



1—25 HIRBHAZ/Z0 50T WA TIBEIIE ( %)
RIANE (4K, ARG (BX B, 5 (A 9

HHIE, "THWEREBHRY  LAXNIRGIMEERERC ¢, BEN L L D
485 T VB, —iF TIMHBHAY . N HROF T CaXH B AR50 13,
AR eRLTWANZBCRD D, KAENz ) - ¥, 25 LE% , BE0 B
B R Ch RIKACENTIND , 8. TN HL FBH AT HS, |
S et e
ENME OIS . BrLyn f* Sl L ;] o i 2
LEHYNTNRGCR AL, Em%ﬂ&ﬂ%ﬂﬁﬂﬂﬁf%ﬁ& ReHRY >

WF -4 - 8o BRI HEN.

P o R s
3 1 v R . b 2 7~y 3 .
Wus v FEOERLE - B, ’ 7

AR, WS DAML YN TN R BERETEFB 144,
Br., Dl T, BHLOTHIrEnS S nEitLT Eﬁﬂ‘g, gﬁﬁg - AR

HERCEL VAT . Be @B onT $X%. BENHEKEHL LA
mg@xiwgmnw.@ﬁbbtm@@ ﬁ‘ﬂﬁﬁggﬁﬁ@ugazﬁag¥gﬁ
% v Kok @%?ﬁ(tkﬁﬂ*?g KR B09 - B SANERHE (U
1mnﬁwaﬁm§im;éxﬁ%i&- Lk VTNB. HUWZon bt o gn¥
By LtoIlaYE4a8ro. AoaBEEL LR,

NEE=ERBNNEE R 3EEMB- TILA. (k¥ /)

XEIRIACTNL VIR, HHRE - BRBIFLL TR ¥) 14, L

Ly A,
NFE§ BT~ KON, HREMMERRY 1At 0 vl 52
wrea, R zﬁzﬂ#ﬁmﬂﬁ 5 PR AR

B
2 nwmw;&m%g%@m LIBRTB L Mbﬂm&lﬂﬁ rUToXKEFE

dinnry, Bu L;;xgiﬂ‘u’.%’—: T2 hzots >4,
A

O 4%, piEko fmﬂj Lota . B aas

|| #Kmb | REEURE | pasro
2K v |- bevdey | amler
ELZE: HiFRAY HET, 08 MM
HREME | oehER | el ARG Pud
AR E | FUry- Fx-g- L NE NP IATh
EREMEC I . AP kY

v Ao BI0R R Y Kka PEERELAR Y3 3
B ARG ASHYR FNUYS | o« IEEBIEHANIS "V - ka1, Tavier
s R SATR cor R, WBH-EHIRLHE viighhg F2.



128 BB 779 27 v A% R B

r w g — B & 2 B
B ¥ K #

'ﬁ-ﬂ'ﬁi TEFgwprrEaf= %f:&-?"? LZ ¥y FIBAL F Y24 4 T vy
b FMERGELT 1o PIRBHEIRRE, X 18F R0z eoHsraats
e AR I3 HINBx QBT TRz BN P T 5513050, 29 3 = ¥y K@y
4 Fc1, P& & i;‘,‘;ﬂﬂbﬁj{?;-ﬁ, Bo BEBRG P IR2 P KIE =4l v prz
"T;; 19 TARBNETINE, Y2 8RR e Fily77 2z 3BNHAY Hnya t<§in Fs F5
T s

Wi s [B2RB. S fdert v for B

o=

F— wayeL. | Jﬁﬁ + aF 5 - pae Fﬁ?fﬁf#rmﬂf wAre.

A-ve L Atfe R, Vo, 1 omepsesr BT

% M. T ER
% }ﬂ_’ ::_i,.-;rl_uz.-"" Em?ﬂﬂfa
p 2
e 21“
(]‘i) & F o= ware -#53‘){,,;5.@#, J_‘%*{,'_; ‘.JTh: 0.0
; y- « BA¥F
Foere Wﬁij} el S Do
S~ ~ gF¥5
A-veve. Jp¥iy , Erbgr Ty 05L S | Kbt Fayxs vinys
F L th 1~EL (f—;‘i i P T
Yir 2 . -
) =2 . F-wve #f5 % g 6 < & </
S v i ¥
F-uH’Eﬂﬁ?‘? A W
P '{F;f?—f R A ﬁ )
A-vive. dERF 38 Ba Fhr BB ()1 n [0
?:-‘luﬂfg % %' ” .}'?E": > ) ,1;_-!- L.
g~ wiye ARE3 J(FrmFiy) Fox o

ray ¥l el (6 M e Mer Lipsvilort £ G W e P2 h T 50 20,



1-27 Non-linsan  Magrelo-Sonic Waves in Turbulent curvent lagess

BRI RAEREN R4

Toabulont Plasmo v X BFE 12, RART7X 2o B, BHx i a-83, 3564
Bt BR 7T EFTRE, kL HEXFE®D (xaFrER) % b0 752 (sl
fare EFW B ) (L. BiEDE 5. WO RAZE (= ikAFRABE) e 39 $LELICE oo 3
bt FLs B, MU Cppl ate (1476) (3. §laae 0 EFNE IR0E L lash phase v 2B INEE
v, BBt T a 1529 SaD B2y . 2T SRack Waves o £55 v, Rhicids #eBés4n
& Trigguing EROR 1. K4 . FEAPIEB T b 79020, Hallla finbuboit lyors(GEX BN
vra ERWMEE AT . $L b IR o B BB 1+ FW1- 53 e B2, 2271 SR
I‘f. = R A 'ﬁi‘fﬁl@ A O Ry A t?.‘tffecﬁu i bulent m:&mﬁﬁ'ufiy,m‘ ¥ ;‘.’f.). o7 IHE
AR IR S,
£, Basic g, & Rramalatim o608 ok
- 2f + T () =0 (13 q 5, “Ea n;;fﬂfmma.ﬁ -

J - F=54 .T=% . B/p, Aest/teg, L= 71,
4+ pIT =-Lip+ F B @ o e s Vo bt T

— =.—-& X - c*
h%%m%"xﬁr‘xﬁ) + ILAB {3) nﬂ/ﬁ , Ra M Eas LG 4)
(R ¥Fie 41 (%)

Ward, Crut 2 3ME L )T Bi D o)kt 3, BrEikiF o o < £ (¥ 4035
t§0~ns kv SR EARFWEST 5. Febaebyy-wt | 7=€t O,
Fu BoreE P, .0 Ba B9 8 € T EBIL. (5.7) a0 #3875 502,
AL, €20 T fo, ir=0, Bl0:B.0) X" P.Bi3-EvR3ciRETE,

o@#5: A5 ) 2/ w kP kA O O W/ p
25 A B W o -.sfs, 3%'3, U= ﬁ'
Mlﬁnl'—'-'ﬂ i‘%ﬂi%mqmﬁ % o £ o o {) B':: @)
g—ﬂuﬁ' “_a : D -py B, o d [» Bﬁ
L (I Rk =6 @) \© k& o0 o W

K= by +Ry . Var= 3%:—
(€y5s « AR UN(R) = RmPUE 2+ Vs Go) %9 Rz AR=09i222305 5
BIEA7 L7 V) tERGAF e T4 (A B i ApBUBif) v ShE B0 7 £35, 35, .
o™ s (XN T ZER b2 wIBP Pt 2) 2 E82 30 :% B T IRRUIN LS

w2 390 L 0T L pI o oy, a=lit Y BED KU 4w ]
ERNAES BNl b ){ O T B By

E. Di'!!ﬂll-ﬂﬂﬂﬁ: 'E b:- Rht(%ﬂ Vl:c?g;nl)é . (lz)
G 2 Bt G2FEE ¢ T FikB = 335 L+ B 25 el 1)’& A
£ 13 Ep=Xi B2 ( ODretsenfreld) ;s £4KRIeBishe Em!lmhpiflﬁﬂ;ﬁ?} m"').- Ez
Ph. Ous o 16 %su £59  €~Danjo ™ sc 29278, S0 WAL @1 9% & B8 110
R PI1LDME (s AT 1140 R 20 A= a HIBT- TP LR 20 $ v 37 5 Fes 58 2
5%, JEERFAE: Sz AR LD HHigH o kR K Dp % BFPHI 0w (Roizstz a5
ETPE) KRR ~Pn %4 12° (VKX = 58557 c%"’(c (¥ RR: 12 ECANZVEHE) 2 AT paw

by FBFoRY 5 stock waves T EAM e 17 B,




Non-finsan Magmelo-sonic Waves i (nhormogenous plasme. (i)

BKI°5 X2 RN th # & —

8§ Stendaction

BN GE » - AR 25 2757232 U R A REFAF R 2 123F e owT 1T, Mg 2e
ol a Loit: JTAFRE T T 3L, A9 4598 77a ﬂ?ﬁf’ii@iﬂfﬂ?ﬁh T Te AAB 3. TR
1385 a B v PR BR e LB, k. 3319 ARG 0 JRERT4 8B 04238 - BT
o BB Asano & Tamiudd (147 ic Jr7 ATt k. S o3RiB. H6912. A xPre
BV 1522 (HABE, $lne moded Y th & Z1% 13 0. s 4598 3512 0 715~
0% « AL F e 57 2 e B i T k. B BB EF D 1A
AXz 20 3R ¢ %23 051 L WCETiTFoe B Bov K915 5.

?'2 Bocc E%_ 2 Fw _ ¥ Aﬁnn:n & Taniuds '.J: Phﬁd Eﬁﬂ,sﬂulﬂ'ﬂ.h 29 “EL“?)
BHEABX . K iR o 0~@K 785, FHEMEEPH B(0.8%,0)

V=0 e @iz cn T et wdedRETH: fCex), Bf'Cex) : =X

Lors Talk a Scalle bomg# , A 17 Meatak Shoot 983 . AT #19-¢ 4F4X>"3 smane
Pﬂmhﬂ‘fﬁm E:%i t disel patien € G5 EL >+ 3 pam el Brn % Sare ovdér b e

INFE S 03, 0131 HIRER ) e F w (.25 HI P K M2, as
B, @ ath e 2R T A ALL by 2 LadBETRE,

{;': { lendtge Gy 5 ko (w0, deus ky)

{z &I :I.I.L(t.l' X . 3)

Yt Y ¢ 8tk BWHIT5,
PCE.V = R + ¢f(E0 + ER(LTH -

Uz (5.4) = é (5.1 + €U (1104 -~
Uy (3.7) = EUEHF.‘I}“!'E:LE;G.U-’I'*---*- z}
5 (3.4) = € Bulf.) + € Bea (3. D+ -+

By (3.1) = By 10D+ € B (B + € Bra (B ) +-- - -

O) » S BHAHTX av (R 5 4. 20T FPa() K v Gt k3o 2151415
At We, Ve 12 ¥ a ®BFoz. Docal 12 2233 DA e H B, 2P ﬂtﬁ‘)#:‘iﬁ‘f%&
az;afrqﬁpmm#ﬁw (modifred Burgers £y, ) o 18k B

3_1“

26" ol T
7] + {1{1}?"?; +Lm}jfff + C('E}c_f" =0 & 21k e ERFE 1R 7 'ﬂ“iil’:fifﬁi

f‘a,. g::i;w AO-IF ¢ 7T 1Y € ¥s7T A, C(E}ﬂd’ﬂ?f%% ( -P}-ﬁi;ﬁ{:a)
. 7 L g ] .
Bl s KPR 32 5 Du e &30 Lso t o) A @
W ns
ﬂ 'l'l‘l&}(f‘m 2% + C.{'LT'T'”= N (4) v %5, n

f etndy

@X 3. BRS¢ oL 115,17 Bz P=Fe ™ L i3,

Cle) Lo ket o) 20 7513 B3 A5 MFauH Rack foxmabion B 52,
Qo FiF @ Vi 20353 0 Hcts Hefiim £ Wh < Vae kYD,

B Lrvk Ko e KRB K (LK) npTa (7908) v KUY 37,




1—29 Hgy#/g TTZXAIPRD YT TR

afE LR
BRI
Mikhailovskil tFridmen 1cdh o, £#E BAR (WL, EOX]
BLUAFAA T A20 L0 BT, BAF 52— FE ) TELNE, Ay
#7528 oy H#Ld, ~&f§7"~72?¢fmﬁﬁt Gl & Sz, PITTe Vo Ts v ile
ZRIE R D OB, SN LRMEERIIE B> v T3,

o T

. BF AT LACHIFULE-BP AT H5DT) L fhx 28 - XA (¢
T HHHT I8 9 AR Maxwell DFE LT v ¢T3, Bririld-Eo
NEERED BEGECEE LS,

o Wﬂa@u? B A Bz Aid — ﬁ/ﬁ‘#}ﬂ:ﬁiuiﬂ'ﬁ?'ﬁ Ry gEgE
BrlT, ek » Ua~Vic D i~k

B 026, Be MG RULERDD 1Y) 7 f-ﬁﬂ@ofﬁz 3.

o A
Wmcﬂl O | oM T AR R T B AR
{ ko — € —daz |
’ - ﬁ‘{;—g i gg
*f-.-:a‘l a3
g 4ye* o ] r?m-gjl
[ H‘ Z'mr-ﬁ.éf?‘ a’aa’éw R aﬂ‘g
1€ =] —jﬂ’?—f ude €55 “[{—@" S
At w'? ) w"’@‘”ﬁff"-—wﬁw# sz@ : 3
(Oas = ; %&ﬁfﬂdg E*ygli- £ s

e W-RBu-ufs
220 o = %_ dhA. (At r GERAH (1)
ﬁﬁ@ﬁar&uﬁ B Lh LT3
1 wg >> |k / 1Es A LEERI-EDIMGHE

B> [WF ] > Teakd e ofi+E
f&m: / ?5 e C”é * tpg}ﬂzﬁﬁéﬁwﬁ
’fd’b"fﬁbﬂﬂfﬁ"‘—‘f/ﬁ"{%{ il

PGRL 2=t DIV 0B S ko MFRM 2 v T 3EBF L0 5>
v LT, m&qw?fﬁ%ﬂ%ﬂ%a&ﬁh

vef. Mikhallovsbt A. B. and A M. Fritmon , Sy JETP 24 94550
{ Hasegawa A, Phys Reat, Letters 27 1/ ,;'j:y;) jﬁ .



1—30 Electn shie din  bhas— cone TEIEIES
Groweh vobs  endoioy

hRike

Y7 —2EHTo THRAR e L T Hotns shie loss—come ﬁﬁ'ﬂmﬂ 15 (1)
E.]:mg kK Azl Ho FTVE I 3N, VLE embui o X =4 (), eloctrom
precopitriim @ X =<4 (3), xﬁta ,%m %Mﬁmﬁdﬂﬁﬁ: S,

Sca ﬁéc'hi‘ﬂ‘ 45 WM 545 e, —me 9
:% Jz?' e B3 B v hw#ﬁ% (5 #\“ﬁ‘m “ 7. i ~t
ilf = ﬁ#ﬁa%h‘?ﬁm% ﬁ‘wt T X o B, RRBREAZK<

(ctd po¥ + Bt parf) ez o bW R K. (&)
Lh\Lauumi..hfﬁ{*ﬂ:\@Jf ﬂéﬁ‘ Wb Td Y, /“ﬂdﬁﬁw rude o
HRaFEHLE.

e LT RD BRETS () o O o A2 35F, A= L oftspe
5L SN R v e, “

eﬁcﬁa.ﬁ'ﬁi’; it b (hrs) ool . ,%A.shﬁ
e .i.%ea ¢ el z@'l‘e o) E#ﬁ_’ s ﬂj‘;”f

Z
(Bat) u:':r,zit-:. Rt ard Hﬂb o FeatR
hﬁmﬁ(ﬂﬁ;igﬂﬁ ﬁgﬁ Ebtﬁﬁﬂmﬁ%ﬂﬁmjﬁﬁkﬂ)

ﬁﬁﬁbﬂiJﬁ
ezt SBpEEEN ( "‘"""”E farrds ) &'%
S (vm o) T e SHLUER (ul wf <) =Ky,
}BEI. 9%"{ ﬂz_ﬁ-tﬂy_{ .r.-} ﬁ'%ﬁrﬁ

%, fﬁa‘ (b aenhbuth  Flids £ 280%8)
(z) S/ "G R 23 Pany(AE)
mi - 3B ¥ #B TR

?’ﬁ #
(& ﬁrr &mz’- e X (5P
(&) Barbitei His 2 983 (%)

fﬁ?ﬁ# >r BT



L ower 'éﬁ!ﬂﬁf 7‘;’&3%‘7 3 o g?ﬂf"ﬂéﬂ{
Iow  Bova omde o Tolovdeation

gl
ﬁ"yf/&’ fMﬁLa ?ﬁl@ﬁﬁ&@

ce ﬁg« = R HRERT o |-
Jﬁ’g" rzf";/'ﬁu
Lo VB Bounce vewmnance obacion tHIFE | © v aSEESE
X mm’ﬂ 9 % ﬂm 1gako VR S 4 ’fy‘aniﬁtﬁn-z%L te Vi,
%i%ﬁjmnt w Eg@:@ﬁr il 2 ) e 60 Taene
[ nas —come %ﬁiiﬂ' 3nr) b Mxed mode =52 XM BEEL, RE
BEAIIER L kYo I P2 Reymstide mode 2375, (2)
>a X mde 30T Kk L2AEHT Sormstory nsde @h%?ﬂhf:: 2 Y IAKR
Mo BT ISP Te 9 40 Freddhe (3)

$75. Moxed oede 2 EH b
=H Y, s dicton faneh, H@er %&:J ﬁﬁ?ﬂm?/) Kouefel, KERks: A

%,ﬂ'ﬁ%z T v B, (&)
X mé.;m’ mede 1 Zﬁﬂﬂ. ab'“:@ m&mfrm mfgwmﬁlﬁ:?b'ﬂ‘ 9 f‘?f‘?g,ﬂ,
2ok Apl 2 nf‘#F azwcm EF %ﬁ%ﬁa & % RS (87) PPN 3PP B
2 vtﬁ‘f % e iR =AY pudidn 4 o Bks BRI T F 5.
%~ TREL

p=1

1 PR
ESES
ﬁﬁﬁd@ Bernfui
e ). ot Sager Efﬁrﬁ'
f;@snﬂ?r
1 ) i ___ﬁ_
PER

AR kPt~

oy A —

L 1
v wn b 1B . o G A A
< Leaip wiis

) Rees -f.»ﬁer:, Sioh, TER 28 iy (2w)
K0, f0F s ¢ $8)

‘En} ﬁ e ﬂ'l.
T bz 35 4B)

%3 B
@ {-;-— +4q0 T
Wap. #T 3E(Bs)

(8 Fruis
By s Z g2 (84)




1—3 2 SHORT LIFE MODE OF ELECTROSTATIC ELECTRON CYCLOTRON

HARMONIC WAVES

XE g .
I X L¥ #?
Dispersion curves of electrostatic electron cyclotron harmonic waves with
a phase exp il( wt-kr)}, where w,t, k, and T are angular frequency, time, wave vector
and position vector, renpe:.:tively are calculated numerically for a case of real
and complex % that is patinent fnr a pulsed short dipole excitation of the plasma
waves. There are a positive ‘.lr.i anﬂ negative ki modes in solutions where I-r. is an
imasinary part of the wave numbexr Iki Since direction of enerqgy prﬂpagatiun are
in oposit each othey, these two mode waves are subjected to the Landau damping
for oblique propagationgwith respective to a pervaded magnetic field. The positive

k; mode indicates usually a large value of attenuation rate and it is here callead
a short life mode wave.
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REAL PART OF NORMALIZED WAVE NUMBER k,R

An example of calculated dispersion curves of the short life
mode of electrostatic electron cyclotron harmonic waves, ki valueg
are indicated in the diagram



—z PROTON CYCLOTRON ECHO PRODUCED BY NONLINEAR INTERACTION
OF ELECTROSTATIC CYCLOTRON HARMONIC WAVES
X & E

SHARFLFEP.

In the ion cyeclotron spurs (King and Preece; 1967} and proton cyclotron echo
(Matsuura and Wishizaki, 1969) observed in the Alouette 2 satellite experiment,
responses of Franﬁmitteﬁ slgnals are repeated with time delay of EIFHSli, where

jzi is the proton cycleotron angular freguency, A mechanism to produce the proton
cyclotron echo has been interpreted here as nonlinear wave particle interaction
processes including the following waves as i) normal mode of electron eyclotron
harmonic waves (El-wave 1), ii}) short life mode of electrostatic electorn cyclotron
harmonic waves (El-wave 2}, and 1ii) ion cyclotpon waves { ion wave). A wave-
wave interaction between (El-wave 1) and {(El-wave 2) wavesg prEdu:aﬂ the ilon wave
around a exciting antenna. Since ion wave is preduced at localized place, a local
titiche of ions due to the strm‘# ion waves rotates being associated with the ion
cyclotron motion and returns to the original production point. Surounding the
original production point, a phase information of the (El-wave 2) wave in the velocity
distribution of the plasma as a result of thermal damping of the (El=wave 2} wave:
The locally bunched ions are associated with waves which make interaction

with the electrons whose distribution have records of the phase information

on the (El=wave 2) wave. By this wave-particle interaction the (El=wave l)wave

is again produced and observed as a echo delavin the periocd 2M/8y .

King, J. W., and D. M. Preece, Observations of proton gyro-effects in the topside
ionosphere, J. Atmaspheric Terrest. Phys., 29, 1387, 19&7.

Matsuura, N and R. Nishizaki, Proton Cyclotron Echoes ini the Topside Tonosphere
J. Geophys. Res. 74, 51a9, 1559 op P 4



SPLIT DIFFUSE PLASMA RESONANCES
1—354
AND ELECTRON TEMPERATURES

X & %
§MAHF LT
In Rlouette 2 Satellite observations at the high . latitude region such as
at Ottawa telemgtry station, a diffuse plasma resonance fn:1 reveals a split form
in the resonance, .« The usual form of tha fnl raaonances that can be observed
at low latitude range has one peak even though the pattern reveals diffuse nature;

this usual diffuse resonance is produced as results of nonlinear wave-wave and wave
particle interaction of the electrostatic electron cyclotron harmonic waves. The
frequency split occura in a relatively narrow frequency range centered at the
usual diffuse plasma resonance frequency. A mechanism of the splitting diffuse
resonance production is in a Doppler effect off the electrostatic electron ayclotron
harmonic waves that are produced by a three wave decay process agsociated with

the turbulent areas. The turbulent areas are produced by a high intensity pulge
transmitted from the satellite; these area propagates in both way approximately
aligned in the direction perpendicular to the geomagnetic field. From a gap
frequency of the EPiit diffuse resonance a wave number Kk ¢an be obtained with

the Alouette 2 velocity data. Using a calculated w ~kR diagram, electron temperaturs
can be obtained, where R is the eyclotron radius that is given by

| AT /miy
with Boltzmann constant ¥, temperature T, electron mass m and angular cyclotyan

frequency Q. | . '

‘*r"#'
E_’

2
£

nmgh#h L
__T

MO
RESOMANEE

PLASMS, PARAMETEN fy My

The sﬂalﬂd £ resonance freguency versus £ /f for the Ottawa data. The open
gquares and Q&lid circles represent the two pegks observed on the main resonances;
the crosses represent subsidiary resonances. The three island-like figures represent
the boundary of the £., data points from Quito and Santiago, ]
A histogram showing tH& number of ionograms scaled versus fHKfH 12 given at tha
top of the figure,
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NONLINEAR MECHANISM OF TRIGGERED EMISSIONS (I)
1—-34 ==---Lurrent Formation due to Phase Bunching-----

H.MATSUMOTO, X.HASHIMOTO, S. YOKOI and I.KIMURA ( Kyoto Univ. )

INTRODUCT JON

o The day of qualitative speculation about Space science {s over and quantitative analysis and
nenlinear investigation are required at the present stage. Theories of VLF emissions and other
wave instabilities are ane of such problems. Amongst VLF emissions, triggered emissions are
essentially of nonlinear process. This nonlineari ty 1s not concerned with an usual higher harmonics
nonlinearity but peculfar one. It comes from a medium change due to the field of a triggering
wave, With regard to such an instability and triggered emissions, a quasilinear investigation
has been made { Matsumoto and Kimura,1970,1971; Matsumoto, Matsumoto and Kimura,i968 }. In case
of ASE, however, a triggering wave is monochromatic so that a particle aspect analysis 1s more
effective { e.g. Sudan and ﬂtt,!gfl ). A computer simylation of a nonlinear process of triggered
emissions 1s, then, made based oan a particle aspect analysis.

MODEL OF COMPUTER SIMULATION

A great frequency change of ASE may be only due to nonlinear process and therefore we adopted
a homogenegus plasma model immersed in an uniform magnetic field B,. Assumptions are made that
triggering wave 15 plane, pure transverse and monochromatic and propagates with some ampl{tude
along a magnetic line of force. Triggered waves are also supposed to be plane and transverse and
propagate along 84. This assumption was endorsed with current caleulation mentioned below. Caleu-
lation of adiabatic motion of thermal plasmas accompanied by triggering and triggered waves is
abbreviated, since their motfon can be determined from the dispersion eguation.

PROCEDURE OF SIMULATION

A flow chart of computer simulation 1s given tn Fig.1.
Nonlinear equations of metion of resonant electrons in the field @
of triggering wave are first solved numerically for various '
inttial values ( 28x11x36 ). Assuming a proper distribution ) -
function of resonant electrons, a current density dy formed by lfb’ﬂﬂ*E1‘§1'§1”E" F%jé]
phase bunched electrons fs, then, caleulated. Through Maxwell's
equations,; we finally obtain an electric field E; and the new
total electric field £ = Ey + E,. HNonlinear equations of motion
under the feedbacked wave field are again solved recurrently. 1 E=k,+E

-

CURRENT DENSITY DUE TO PHASE BUNCHING
As a first step of computer stmulation, we computed current

Nonlinear Eqs. of Motion

densities formed by phase bunched resonant electrons for various of Resonant Electrons
distribution functions. It is clarified so far that rescnant l I
electrons with relatively low perpendicular energy play an {mpor- t=t+at

tant and reguiar role in the formation of current Jg. . Caleulate o

The authors wish to thank Prof. K, Maeda for many valuable
discussions.

Ez ""- JH

(Maxwell's Egs.)

o

Fig. 1§ Flow Chart
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1—579 Pbysical Cbaracteristics of -4 Satellite-Observed Interplanetary

Shock Waves Covered the Period from Dscembar 1867 to June 1968
o KAy #48
) & F W Ahr 432

14 prominent step-like discontinuities have been chasen for this astudy from aix
months of Explorer 33 and 35 interplanetary medium data during the period pacember
1967 to June 1968, The following thres conditions wepe ugsed to identify thege 14
discontinuities as shock wavea. The first condition (Colburn and Sonett, 19686) is

that Pz > €3+ T3 > Ty By > By and Bys » BHys 2 0. The gecond condition {Taylor, 1969)
is that there iz a large sac event sssociated with the discontinuity. The third and

final condition is that thera is sudden decresse in the galactic cosmic ray intenaity.

The 14 possible shock events were classified into three typea:z: (1) the flare-

associated shock waves; (2) the shock waves with recurvent nature which are formed
at the leading edge of long-lived, bigh-veloeity solar wind streans (Colburn and

Sonett, 1966); (3) the shock waves witbout recurrent nature which are associated with
the solar radio enhancement,

An interesting T'vﬂhnc]r. relation, which can be usad to determine the ambient solar

wind temparatupe before the shock, is preaented.nﬁy uaing: this relation, the solar
wind temperature ig calculated to be 1.95 X 10° K end 3,28 X 107 K for two examples

of our ahock events,



1—40 Coservavion »f Y-lap Disturbances ir vhs Selar Wind on the Last

#AxLIvE Selar Actovity

% 428  doph Zaf

Rid k1972 RimHriz
During the last maximum solar activity times the solar wind has been ahserv-d {o ocenr at random
throughout tha six manths of Bdorer 33 and 35 interplanotary data (hourly aversge values) during ths

paried December 19€7-edune 1968 with n:;ﬂ;l?:tam. That is, the continuous, steady, symmetrieal solsr
vind, which meny of us have pletured im cur minds and asgociated with the smooth Archimedesn spiral
of the garden-hose modal of thae interplanetry magnetic field, doea not exist, This ean be interpreted
as being due to solap disturbances in the solar wind,

From cur dats we found that thepe might be thres different kinds of solar disturbed plasma

5 posi

m-m the normal continuous solar wind with an averdge speed of 370 kmfses. The first mode of solar
disturbed plasma 4s that it 1s produced by the wellknown flare effect, The socond mode of solar disturbed
Plazma is that it may emit intermittently but often contimss for wesks or months, pparently from the

game wall-dafinad roglon, oalled ¥ reglon by Bartels, on the sun, The third mods of salsr disturbed
Plamma 45 that 4+t I'I'ﬂ.Eht. coma from some sanhanced (or nﬂﬂﬂ} reglon ohsarved at radio meter or santimatar
wivelength, because the inerease of solar wind velocity is often correlated with & radio enhancement.

Since the informaticn concerning the magnetic fleld B, on the sun is uncertainflh, it is prefersble

:9:;’“}“} ta B: from the best experimantal field data near the sarth, Fy using Parker's ainple model

Boho=Be¢r) (-.g—é )
3

!
from observed data Be (v) = 5.8 Ysamd putting £,%7 X 10'° cm at tha bass of the corons, £,E1,5 X 10
Garth. We found B¥2.3 X 10”7 v for the normal solar wind condition, This result 5

the B, highly incressas with the solar activity,
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COMPARISON OF THE HARD S0LAR X-RAY BURST OF FEBRUARY 11, 1970
OBSERVED AT BALLOON AND SATELLITE ALTITUDES (IX)

1—=67

MBS~ (K BEDY, K. T Frost (NASA), v E & I (7237 )

On Pebruary 11, 1970 energetic solar X-rays were cbserved simultaneousiy by
a balloon in Antarctica and the 0S0-5 satellite with comparable instruments
measuring X-rays above 15 KeV. In the rising phage of the X-ray burst the time
constant was found to be almost the same in both observations, with respect to
their corresponding enerqy channels. A far longer decay time constant found in
fatellite recordings below 82 KeV.indicates that the present X-ray burst consists
of the two components; impulsive and gradual.

The energy spectrum measured at a balloon altitude of 7 g/om
reflect fairly faithfully the spectrum in interplanetary space for the higher
energy range above 100 KeV, but was very much steeper in the lower energy ragioll.
Such excess counts of photons amounted to ~4008% and ~200% for energies of ~40 XeV
and ~70 Kev, respectively, It is suggested that this excess flux may be explained

by the contribution of +he Compton scattered photons into the omnidirectional

2 was Ffound to

Energy channels

Balloon-borne instrument satellite<borne instrument
22«44 KeV 14::28 Rev
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Sporadic E Formation by ¥Wind-shear,
Comparison batwean Observation and Theory

9. Rato, T. Aso, T. Horiuehi,
Ionosphers Research Laboratory,
Eyoto University, EKyoio
gnd
J. Rakamara, T. Matsuoka,
College of General Education,
fokyo University, Tokyo.

Abatract. It 1 attempted to find how a pimltaneously
obmarved windghenr and electron deneity in the lowar ionocsphere
AYE consistent with the theory. The observeflion was done by
E-8-18 yooket flown from Esagoshima Space Center, Japail. we

. used the method of charecterietics for time-dependent aolution

of the equation of contimuity which 1s a partial differential
equetion of the first order. The calculation shows that &
remarkable consistency is between the obgervation and the

theory even in details. The result strongly supports the
wird-shear theory for sporadic E formation. Our solution puggests

that the effective recombination rate 1a 10~ cu'a' geec ag found
from other 1lonospheric observations.
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and Its Implication to Tectonics
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937 SOME PROPERTIES OF THE MEAN NEUTRON MULTIPLICITY OBSERVED
AT ENERGETIC SOLAR FLARE EVENTS

MLk, Hri & (1155)

The time variation of the mean multiplicity in the 12-NM-64 neutron monitor
have been investigated using the data from Syowa Station in Antaretieca, when
energetic solar flare particles were observed on the ground level. For three events
of small solar cosmic ray increases since 1969, the mean multiplicity produced by
solar particles alone, EB’ was found to be 0.109 to 0.155 below relative to that
for galactic cosmic rays. Also the conventional mean multiplicity m gave the
significant decrement of from 0.008 to 0.019. It is shown that the reasonable
power law exponents for energy spectra of sclar particles could be deduced from
the observation values of these mean multiplieities using the gpecifie yield
functions for the different multiple events from m=1 to m26.

m and Es are defined by following egquations.

m{t}= C{t)/E(t), (1)
where C is total counting rate of neutrons and E ia total number of multiple
events. The amount of changes of m against a standard time tﬂ is expressed by

- city clt,)
Anf{t,t )= - {2)
@ EBle)  E(t)

Also,

C (Y4 _{EYy=-C_ (Lt} c_{t,t. )
fig (£t ) =—2 = 9.2 2. .9 (3)
Egttlmsft]-ag{tnl Eﬂ{t,tni

Table l. Charactoristics of three solar cosmic ray events
and associated mean multiplicities.

Event No. 1 2 3

Date Feb.25,1969 Mar.30,1969 Jan.24,1971
Max. amount of int.

enhancement in $ 9.5 4.9 14.3
Time basis of data 10 min 1 hour 5 min
* Am 0.016+0.003 0.008%0.003 0.019£0.003
m.o 1.143 1.169 1.149
m - m 0.13940.040 0.10910.,024 0.155£0,025
™ 1,282 1,278 1.304

m was averaged over 2 hours before the beginning of the intensity
increase for No.l and No.3, while over 12 hours for No.2 event.
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Sa far the absence of the snti-sidereal time variation has been re-

garded as a measure for the existence of true sidereal anisotropy of
This criterion, however, is found to be nut

cospie ray intenslty.

gffective in the following situation,

When a solar anisotropy with constant magnitude and direction ralativa

; =

. to the sun-earth line is present throughout the year, the daily wari- |
ation observed at the earth iz moduliated by the revolution of the earth. .

around the s,

time variation comparable to the sidoreal, except one special case.

1£, however, the anisotropy is subjected to random fluctuation around

its mean value according to the wvariation of interplanetary space gon-

dition, the anti-sidereal time variation becomes quite small in com-

Such & spurious sidereal anisotropy is

characterized by its aig:n phase whose value i3 6 or 18 hr for the
r the semi-diurnal components.

parisgn with the sideresl.

diurnal, and 0 or & hr

Sidereal and anti-sidereal tima variations Sp°

stationary n-th space distribution Pu(y) of solar origin.
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Such an annual modulation produces the anti-sidereal
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