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Lﬁi 0.85982/155.80 0.861%0,/155.71 G.86198/155.71 0.88301/155.97
MATRIX FULL WAVE
E collision fre
quency
b yns .
10* i\;.-/ [ LS T L
/ / i
10! ,.-/ -
et . gok
3 T T17/ geo
i /5 —
@ w70k
g f 3
-"l / R b |
i R i | "
= i 1 ,ﬂﬁﬂ' i
& / o
3 S0
17 10% 107 10" 10* 1019
electron density(m=?}
i Fig.l Icnosphric model by Walsh

wtx 10%s A 10%x 107N A
Fﬁ}j_ﬂize of the step [A:wave length in free)



[-4 I EBXPEE o Dﬁrzsh‘/ ?maﬂfe;ff e fn e KB HL

2 £ {2
_ (BLBRKAM)

ELF s v VIFS B RaEREG P abiisie, B4y L 2 0 THEM s it 2 &
> TRRI NI LallieniBy 53, b, oo BREEY <1143 2B GS
AR iz d o, DBER(~4h)e s vz 0 3EKEr RT3 A B 55 o
B, Lo Lses, Rl 2k B tuveeRE BoRBTBAT I X L8 A7 i
2Kk E o BFRFE @y 2 do 10 BB 3D, Wall(1757) RIS~ 2F Itz 34 3 %
R ap 2 ﬂaﬁd':rcﬁ‘w'tf Wkt Bhis 4k 3o BBEAE Bz A< 832 2 25
L 2113 (8§ B/ ovokm , R0k, wpm2fxro), 2 kHe LG a il e L2 B< ., Eidfanch
rERECB 35, K, apeptapbaact a ikt 0. efectron d’éﬂ;r‘f/ 3mq*‘.-’e#'t
LB RS R E e F e FEa G 3,

H’ﬂ‘?é f.r kfﬂ

i | i i i i
10 10 fo? 0¥ 10 10? {03 10%

Electron ﬂ'ﬂﬁiff)’; cm=3
Fiy. 2

o
|

b =
e

bt
©

Atten ation constnt, dBfooo fone

3

0 1 3 4 & 4 ?- ]
f"ﬁ!}ﬂﬂ?‘!{}’; RH.E Fu;dﬂﬂﬂ/‘f, k4

Fia.3  (Fiy. | #¢8) Fig.qf  (Fij. 2 % &)



[-5 BAEMREFIYa—-I VU LYVTFUVA

Ik RA
RBRDBEVABR LK RY

/¢ 728 BB T Selumann Rewnnce B BRROLAGY - XPREF A5
ARBTG5 R, EHERELAT — TRRIKLTHW REBERANRT N IN, EER
END b 3mEN-FEIRET 3. ~ MR Va-~ YURB(eA—BREATHY
wiz, 2ATRER IMBESINILEZLIMN, L BARKIRLEIBHPRIN T
CLE~Hr L., N-oBRERS ) ~FJLRARLLRBBZE, RALLBRMEoRL
AACARAERS. TR AMBOQERBUBRBRE~ FNYPREBIRGI 20,

2Hh3s urBYR.

SERNRERR. /JTIBPACAAS |1 A /48320 AT BB00NE
BTl o sintedhe §. BURK LRSI (48 4m/s BF) ASERE3 KAREO
WUTEF BN LEBWRBIMN 250 BADTTH 3, K~27 37 F e ARBEA.
yn30H2n band pass filter v G6odb WP LT F~3— LI ~RBHLER,
MR g0 TN BLT. FALREELRY T 75D AR GHETE - R,

: BARBRRINCTH T, Rt E~RTR.
P BRUVTHRRNLZY, | THBARRRKERS. A&
& LE~FrBZr i3l cRRRSRh. (440D

K»mﬁﬂh_gfﬂ“ﬁﬂ TRARALE3, 2oREARBRLANRIAR
- -1 mARINAEIIN3I LN LD, BB K.

'H;Wi Nelson n D dati 7. BMAR-RFRY
124 - - L. (B3 Howd Bock of Geophysics 0 10 R B B RABPR
1 i FREANR, BRIBTIOHENCRALIIENYL
Ha LIMR LI R, B, —— RBMAZ, B
- :3 Ry~20hN oM LIANLLELEN. BAR
GHITRBAYLEtnaN3., 2nisnd R
E-MRBIRrAPcBuRRa R BIN3 M
HRREIBBRBXBLNSBERS 0B RN 3,
Al E~-PRGEIRRETFLLOEBR DR F-21
pERS, thRBREERT AL L, BN
BECRH3IG, ERFNF 1055 T nodal me
RA> THALHARERHR38283. 22T
WUETFLHRL., CoaBFENCIARYTY
R Lt BoRRLEInRRN. 2L T2
BESRBZLWRE BNARNMA L REY TR
SRAIVE KB, MUEE I URHRIN
PHER->THLTIFIRSANHBIAD/BYL LTHE
3. MRt E-FoagfEie 7.8 Re.
RhoT-R O 1346 Ha 2863,

IIIIIIIIIII




I-6 VLEIHiH1T 3R E 0 00

B e - ap
% K GG

EAFRT 2= - - LA AT RAIIE R A5 MR v e g
AL LV LF TR a2 28E L. = FA-F—- 2 237
B AWaBEA TEXKMORAN 239 FI0LBIE w8% 2 % pa
cERiFE S M TuI N Ko BE R T K 7 2oiBaoll &
F SV Lovi, ¥RR 1= T HEEST 9 1t 1 B pe B @ 09 13 72 oy 2
Frrozurny EBhEEfks e aE TR L RETCT (5% Ry 8)
WIBNTI R FAEHB B Ez ET3TR T e s s,

S B oHE T ?FﬂfnHL?#ﬁizﬁLrﬁi%MEH#ﬂ.ﬁ-%%ﬂ
o7 vz, grsgpAa 9ot e NeroFyk e Lk ou,

BPE[ 3 BRRTIE v 3B A | % I8 ; .

Blesnz ¥ 18 iE o &, b T IERM B zathe
B RIS B e E z-a s, TE
¥k B fER «c ERr¥ 2 4 et %
HhE T REEEr ot i RT3
3. @n*&hmﬂ;ﬁlz, ¥ v 5
FYIRATIUIB A (H< 6857 |
iz t&ﬁl#"‘fﬂ‘r}hiﬂ h%i&ﬂ

att;t_t

N a4
iF T

ANGLE OF INCIDENCE

3 P B e K 3 o< -‘}(‘T‘-hﬁ?”ﬁﬁ'" FRAOR 1w @

Sio wmz ZERYTIE X oy

B 5] 1= o s, i£->%. B % R95:B

R AT B ART o B E L.

Ko FiE MM ETA2Y 1. R A T

x BRE VLY TR B8 w BERME 20
Jore ka2l orBeDzn, §%a
MELAbhez R ELE v,

T " ¥ 4
L ;.I' N l:'l" 'ﬂ“_-ﬂ ._lq{.r' :"I::;_ﬂ
]
"L
dagsa i 4
pEE- X i

W m Aay By, hpu 3w i

Rt bes v s LEtda




[~7 Phase Varaton and Ptmph‘blde Fading  of
NWC-22.3 iy Signal = Daum

A% B, H%FR. ERBKRY, ATo22
{ P2 F LS )

NWC~22.3kHe BB BENR I~ VWait o TRE = ~ +BEY:d > 2 Y
LZ3 k. 581, w32 ot BREEROIRET 2.

$1 @ EH/r s TALEBLERERA 72 -5 > - 109 -2 UH D (B4R
SRBE B HEEN ), FPLEXRC B ERP-— K EREeFwrds
EMOERCH) . T2~ 5> F I —VoRfa A <A, > EE BN
BY, REESAamE . ¥, T2RE—FoBREREL TS (AR P2RE-F
5 R 0 2 ETERTANSE S 2), EHREI HREFVTESE—R(E
I h:enEmEcILntl. ¢oRrAUIR. 2aeFIWo BT EER REISE
R)e, BT > E- TR () EHTL¢EEI L2 ¢S uELLTIL Y.
ERG, REA b, W {¥1054ec o ¥~ - RILTTAH £ BREAKILE 3.
BaEOTEREE, - FaBARE, exclafion fador, PEUAF e~ N2 3 12%>
2w < Ahal, BB PDEE T BBT - 9 o Fito e wERF 1d
BRELEC v, 2oREISRBE LTI ko,

- L |
SOk = Ak latap)  r R ATO

¥ SN 3.0
Aug. 28 TN $:00  $:40 606 €90 00
1= 13
(i} FL Y 13 m
10| ——1— 200
.
‘\ I'--*' it
0 N x 400
i \/['\“ f
1
~i i oY :f o
V v‘ '-
o i — s 000
1 i i L et _l_l



-8 AFWaE L AFEE Ho U Lok = 28K o

A8 (I
A4 B TR M
F A SR %3P
WEMRE o VL FRIBUM I A 7. THERAs R 3. BetEena
ﬂlﬁ--ﬁ.hﬂ,:'ﬁlﬁﬁ{i%&ﬁ?tbfﬁq . ﬂﬁlnﬂ?ﬂf/ﬁﬂnﬁﬁf«imtﬁﬁ“-
AL MBEHNA32eHY, L-FPri T+ Bl TheN. &)Y,
TORNAM . BXBEARETY., 2o K- 7o 5 4 TGS A4 FLR
iz43 e MEFe A camiriut i, 2aocv 3¢ . BEL 1 223
R BRs T AHCRBEIFESE . <2 & ORI BREESI B kD, - oo
HRIT Zoaan=2?r5Fifd,. s080, AM. ERART —444 . 329
=-FFrvariddad . BRAA N1 — 948  BIHATE - Fasbh 448
ER . 2o 4BaBRTM £~ Fle B+ ZdkTME - Db 3 8- X v Holpss
EMRTERT —Foliddt4 i) L H3P L 223, ARIEIN 2= 5 5o BEhE
I MEND oMMz F (e 3. TR T-F 3. 2o —rPr TG
ME Rtazide, 630 bMA ATl ak: » AR B S 3+ « SATsE
AR A1 B3, R s . “aARR vt T AES e A3t v HT A,
ARd . Asecheméde, A4 BRRAELTIE | . WA R



1-9 EZBv o0 5 CER{LI - 2K BB

EmE . LniEe
£ & BERLETBEVELAT
0y CEgsAl BEMAAVGFHRI g dN1H) . IPWA TF724 0 b0
;o ORHiNBET &y . 4OBLBRETIERE B . £93 50 0 Kn DEFERIL. RTK
e DIET IR 0TEUSY . BLTIE £0. ) us PELiZHET DL [ m& U TOM
BAAEE pe 2o m 2B (b T v 3 "R tAFT YR Rk T2R ) .
FE - DRATE AL MBEI e By JEETSE T FET 53,

K41i T, $5-3 R0 RabhdHERTL(/yr5 E BHENIOEEE.
s B0 (ER BFBAIATC /27¢037E, See43VITRIEL. DG > cBiky: 52 BEEZ
BrEa B pad L P

;o 22302 BolNERrFs . Bk bio &5 5i7fllusre? Km t5
5. B e BIpEr E i T L. &2 M1 AS Y x i  BPS Jskm i 8 3 . 40 TR
BavEFrml URF L. EF G Lfkmpy: £ 3. 401 152l L. B R}y
3R 74 km V-5 % - Bi%e %Kijﬁ?ﬁ.}'_-‘?rlf CEGRIRm VIS %mf;:_‘f_;.y:fa] > 7

A A A §7 K ﬁﬁ.%fﬂ..}:.%-’i";ﬁ .

JotAd ohs | e LR A3ERE GBME ] BRATER UL (970 dg Vo tHE K.
B 2i5livk. e BoR L EBr AN 3w Bomd . Lo L . R 20dpAE
NEEEr s s E . AWIRLETEr ~E153-F 25 RT3 2 E5H0s  wLBHE
~BEITEv b AT 2 2B ERD .

Gt 15 2IEHndrvERETLIL Y fofEhy. BA 5 20 2w - 7K
gﬂﬂ:,’f_é R B T v SO p!.ﬁ"\-'.gﬁ{g mﬂi'P?" ; }ﬂﬁﬂpc-fmxﬂﬁ?'ﬁy B ! = 3

2y ABOTEPT . 40~ 70 Do BIBRESF>T 2 . 2L T. @Ay w77 15 $E48%
Gt hsps s DAL . )00 Kity AR RAIKZL BN ¢ 1653 vF 2003
w7 KK

t DM: R.H., H%ﬂ‘g- B. ond fwM R.F.; Prc. L.RE 4911 (/56f)



I-11 Pe 1 X BERWE » 32y v 2 R 3E

¥ 4 F
R X IR

Mﬁiﬁ%lﬂ Rlosmapouaotctp 1 B 5 Rong Cumunt Pritomati d 3 Edoclin.
pralon. cqcllotan, wave. 8 5 o P} WIKRO L o5k 2 W2 W 11 .
alhuilunag o35 8 12 SAM £ Poond Pulsation CPPIo 5 5 Mm.gﬂt' : ﬁ.&%lm
L2 PPeddr L % » dymamic apeclum S Midwight & 3 zwm,ﬁﬁu&c
2 % o, e fald o b x0 5 &

PPaRe s S} or mednisZe 13 B 3 aiditorm A kv w3y n T w &
anenla $ BYRT bR R0 &3 2 L 1 . ’ A

SM#%M{W&W:&*&M' ~ Reconeny plass vt Wi
B RxREE I oo s L ey i

W Grmith Phoae - suden 0t mYin 3 o Weiliand. oloctaie fild -
Aidlorm. ponscorc 116G L RE KK T 2.

H}Ex}?m% MW Wi Fedk 13 F.ra,kéda; elaidnic d&'.,ﬁad 7
WK T D . ek Bolf 3 Jooa 0 ™ ndin
B A,

{“”?“"‘”"3 Fasa Wﬂfwiﬂﬁm s13 -E-u,bm* v it e 2o el
dl o2 REG BT 3 LiEe b1t gt

o 1 B 24T pos e

( :3e &%EWME& HEZIATAD o tlvb )

] A): PP o "‘?ﬂm‘}h‘&"” (B): PP

) . ”ﬁ'ﬁ*é
@1“#} fMﬁW -fﬁﬁ{,n%, LCJ:‘{B} ) Fgwﬁu?di:q'qy- ML, a7
Facﬂ?%l:ﬁ'-a MM&;M# 28D, o
) EIHERLFE MJM 1Rt Mzmv? " . e
Jom Hotompd 2 R 3 midnighs 30 abditerm. | mirun
ﬁr;;;.tti‘;l.zu%. s 2@ o addnm oty | =
RIS L 54 Wﬂﬁd&uc,' Conptiliorn. eloctrce Iﬂ.z.ﬂab‘ rrasirion
PR~ RRKABAL o & < P 5 . i

RHEL R | -

ARRXEIXRE1I1 211 - M
o
=

HARAL

14}
iLEETmiE

FiELD

3 . Ewaat {®mi

L]
QMO ALARY
[t e A |

it
QR A

{
:

ik -

.
[ =]

10



1-12 Gy 70y N e R 3 HIR IS o AN

sodfd ik B AR B o F
FHRE T RESH
TP e yred i kB oIkt o = F 3§20 ¢

i)y 47 CCAMBRIDGE BAY) st MArENIEAHe T,
150 £ T MM EFLE 2 Be tﬁfﬂ:ﬁﬁ ~ 2% Ne gk L B,

..;4-1..:- ¢ — T R5Ededd t o 58" WA E R u X MIKHMEE T S R BN

FolA 74 9= 2@ T, f‘i&ﬁf—tt @ X0 oo A o @)X KA # 5 mﬁhrﬁaﬂﬂlﬂ
s 0 SWAAMT EPH LT Dot k. /9928304 0 s XA 4 e reBA RS
e 3w s B RE 8L GBI XA (F00df ~4oodd) R iIBEE Qo mBwela 5 e, R piz
AU pe5 k2w 1d BEESANE fraon,
3R BGEFTTI2MIP £ L2 ot Bhd 3 < ek virual, ik redP e ks
v B EE R vt MB T, (iR o F g ud L B AHA J00.37e, LA
B3 TLTN)

L oy el s r7
1972. L 8RR & 8§ » H R
Ve ap~@B LT, X235



1"13 Eﬁ%g&% PL3 ﬂ)ﬁ‘f’it #f*ﬁ' 2 vy T

A % &
( X% wrsp )

ksl 12 3% > VRS o B o AP INEET 3 L e D E . Bl

EVM IR0 £ e i WAL d Uy, ANdLa JIAGA AP Asdomtbly 1, Psg 12E% fp o &

o MRYD - B Ly s vt f o gk v 3 & a FRIF 4708 ¥ Ju., 'F.;é Ml T 5 s 1018

ABeilvas <t vap e af o i@ b I, Pi3 & dr Lo din Foaerd s e (

1AGA Rewslutiv Ns. 11 ) by OB v 54838 EF - ST S - 5 5 imdiamaZimil

molalome 1 Wi 3 g bord B

Pi3 g+ PERB R M ThT Ry T3 2.

C1) P32 aunssat svalitir R W ZHE & A Yopa T RIRY v . 88 1 45 b1
SAOFBE X T2 2 6 wd A

(a2 ) Pi3 12 aunsraf t&&!@jﬂi‘#}%t*{#lﬁ,fiﬂdﬂ do. WHIBH AL 28T 85 B 4.

C3 ) Colanend 12 P03 24080 4 1 AN ASEAE PR LT 22 udIT s B,

() dubslons G R B R E F 5 & Bohis Pr3 124 W amerad svad b Y L. 1 oo
B R 2 bl Fowe 2 PBed 19~ Bu/s oA U aureral ovel 1 & @8
TRAREB yvisB T a,

(8D Pida Mk qunnal sval & 4 SHHIR o akell i3 & o Wk HEW © L ITH] 2 . 28

AEA Ly RS 2, REMEAF Y e Ped el Bt 5 7.
2 Camade 6 - o

.. . o o % N rTSH
Al 31 B S T AR A B o 599 EE ,_.g"!i' T o e tﬁ .};:.‘ O Hz
P R Ty R RV SGL T W T i &
R R 3 PN -5 P ST S
N BV S y E canuve Adadin -
; N

1.:,31.:,.:.1, 1_ vwih B b Rada aehe i % w“ﬁ/&_ﬁcﬁ.mﬁ
[ a:?umr.. @:ME f} R E- B L E fﬁ"\
A1 T A A, & Ci# b 5 P oa E K pet tﬁv\l"‘ FTSM
Mai Alaliom. &% . auneraf Mictigut 2 —--__-ﬂ-——dw FTCH
2P AW o alzlin (FTSM) o < e Alrrs
M—mw AT R T B, 3t - — ah Eﬁ;ﬁu
,ﬁti'.fﬁi#itfil-:LuIn.E:m hh 53 o5

_ } X O2hyuT 03 o
M (H.ﬁuﬁtt Jtm F JUL, S, 1870 D~COMPONENT
RIRHEC H L Y id o v Pr3 oAt

S A L I - _t_f;ﬁ{'f;#ﬁ‘fﬂaﬁ“ :{,,.ﬁ.-ﬁﬂ;rh T v g,

Fi3 o el Mmoo+ MM curnent aheels s dRPIP P LM B A L odor Fed S

B aw | Lﬁlﬂﬂﬂutﬂ-ﬂﬂﬂhaﬁf,«,&ycm s 5 &3 Ak L r:m&fmh & P R a A
lfzﬂl";}ﬁ_"b Lotz wpaﬂluunﬁ'.ﬁ-ﬁ £ A k.



i Substorn o ¥is — i

Ang B (X))

M'E Mefa.ﬁ}ﬁf erie Subslerm o = 294k i) Jeomagneric subsrorm © 345 . (Solaled
Substorm 2 U3 boo AL « T O BENER 2345 o DR NNB2Y o N 34517 2 Rkl
R +~d3. Bz s~RE 2 = #4771 4 530 Ot a Rk B ZNCRR / MR 4 B
t 6o LRNBL G © bay disturbance o BNY o sd . caf@ 244976 bay REda KEhe
growtd rhase. day KEIRY expansion phase 177 itk x. exparsion phase vRIR 1
118 S ¢~ AN ¢ BE3 1o BT o e R BFDFR = $caBF HY sA L
dorn. forve 2o WML« ) mapnetospheric substorm, o ~o0 k& I aurcral Substorm
ARl BRERZRAY» 1y < i ﬂﬁ"\ﬂf pelar cusp Elo doyside oval region R growth
Fhase al). $Ho aurerq dispfay o BG 6~hes K. HER R 2 display 2 . T vertex ¥
AgFSo Bk~ Wrs U3 Fx thaea |n,

2o ke prowth phase <o g RRL T Yy dayside oval < 15 Ry CUIELE L EX
AN, ﬂffW‘) 30 BN & TAN: monitar 53 v FINB U R AE-udex, FOM-ivfex
v AT Kdl index o seR e FAsHI. 0P e i) e DP- index (fhAE) 2 1F9.
Jrowth pase voTEAVEH LM 1 5t . Bro BRI HITE E5n RET v 4R7 AT
ﬁ-’F ﬁn_}' disturhance v§ aayside o vorrex® o BHLE ¢ 4k IIREL ¢ day disturbance = TubStorm
expanSion b Hﬂln wBLA A $I-‘-

Dayzide Aurors i ‘Eq; DAl 2 P T

USSR EETITT T Y |

4 R ._._._g b N 2 o f% < REMSNIEH 2 Bz M
1;::-#-—*-'-* = :':_-:’ﬂi 1w\=31 .82 ok AR Mk ARAY7 o TH
S bt N N ey G BHFrSE isolated Substormv ¥
P I e R B L E AT iR Fﬁ'ﬁ"?‘”“

! | PN R R0 ko Ak
" " u‘m::;:tﬁ e ASitin L1 b SHEER EAasdiden me netespheric
S brrapm o M‘Hﬂﬁ-ﬂ ; 'ﬂ"?"&@

IMF {IMP-C) W = TP e §

S VIR R AR B 17 Bkl - 815 09

PSR e SN AR BB AR LIFIN. f Pl
'If-.t‘_ b b Aui. isofated substors. o L v

1

sop l
w

Joun.30.1965

Jul. 24,1385

Isolated Sub-sterm o trtie Wibif s B8

J“Eﬂ%ln ﬂj‘l_t’,-; “'R-f;u{‘ ﬁ#ﬁf 7: :}:‘534- T
ARLTI,



I-15

TYPICAL DYNAMICS OF ELECTRON AURORA

Takasl Qguti

Geophysica Research laboratory, University of Tokyo

By use of the data of a high-sansitive ™ camera, an all gky camera and &
scanning photometer of Hp emission at Syowa Station in the southern surcral zone
for the periocd from April to Ootober 1371, dynamie morphology of aurora, especially
during aurorel breakup was atudied.

1. The dynamical feature of surora is claesified into five categories as
follows,

Hode of Typical Dynamies Pattern
Appearance
aplitting or slow turning up sheet
fractional rotation (elockwise viewsd from below) aheat
or active turning up and
eruptive rotation gmolce
continuous trailipg rotation
appearance
shoet
amoka
drift or propagation 1 and
patech
folding | sheet
internittent awitching one-off patch
appearance {quasi-pericdic seguential}
2y

The suroral breakup seems to start, when the east end of & slant electron
aurora, svlit from high latitude ars and eoming down, eontacts with the hydrogen are,
at the point or the vicinity of the contact.

Rew alectron sheet aurora appears at the moment of the contact along the high
latitude voundary of the hydrogen are and it rapildly grows vestward with & small
rofational 8plitting along the boundary. Then a large scale rotational aplitting
occurs and this causes folds, mltiple arcs, and poleward expanding loops to be
formed. The state of the activation (fractional splitting and rotational expansion)
propagates furtiner westward,

In the dawn, newly bern sheet aurora undergo a very quick poleward and esstward
expansion with aplitting and rotational fragmsntation, lsaving switohing suroras at
the low latitude region over which the rotational sheet surora awept.

3. The most active region of the breakup surora ls the chain of electron auroras
from the westward travelling asurge through the poleward shifting arcs, and the chain

inlc?gractnrizad by & atrong clockwise (viewed from below at Syowa) vorticity of auro-
ral forma,

4. The drif+ pattern of auroral forms is found to resemble to that of electris
current in detail,
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Hp FMISSION DURING AURORAL BREAKUP

OGUTI, T., PUKUNISHI, H., TOHMATSU, T. and NAGATA, T.
Geophyalcs Research Laboratory, University of Tokyo

Enhancements of HP emission in surora during aureral breskup have been
observed using & meridisn scsnning HE ~photometer since 1970 and & high-
aangitive TV camera aince 1971 at Syowa Station.

Tha result indiecatas thet the letitude of hydrogen emission in the dusk
shifts squatorwsrds during the period when moderate distfurbance procead at tha
dawn auroral latitude, that an exploaive growth of auroral activity asems to
take plece when a&n electron aurora comes into contact with tha hydrogen arc,
and that Hp ia greestly snhenced and then the region shifts rapidly polewards
in oidnight and dawn during auroral breakup following the poleward retreat of
elactron aUrora.

The equatorward ahift of hydrogen arc at Syowa in the duek is sssocisted
with moderate magnetilc di;turbannaa in the dawn, for example at Tixle and Dixon.
Thia fact suggeats that the shift is mainly due to the rapid westward drift of
protons accelerated in the dawnaide.

The contact explosion starts at the high latitude boundary of the hydrogen
ayre, end this fact suggests that an instability resulting in breskup starts at
the high latitude boundary of frapping regilon in the dusk to midnight asector.
The abrupt enhancement of Hp emission just after the breakup of electron aurora
in the midnight and dawn at Syowa is ssscciated with the growth of the jet
currant in the dusk to midnight ssctor, for example at Narsarsuak, Reykjavik
and Syowa,

The polewsrd retreat to the hydrogen arc during breskup probably corres-
ponds to the poleward shift of the accelerstion region in the dawn. The acoe-
leration of profons seems to be a fairly local phenemenon, associsted with a
characteriatic elsctron auroral sctivity such as & rapid rotational splitting

and fragmentation of sheet aurora near the east end of sctive electron sheoet
Aurore.
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1_44 Topoelogical Study of Magnetic Field Mear a Neutral Point

E A % - BB AN oo p W F R
4 KoL Sk AL 4t A %

The classification of magnetic f£ield in the vicinity of a neutral point is re-examined by the
topological analyses, The so-gcalled X~ and O~type magnetic fields respectively occupy their own
seat in the classified tabla, It may ba the extension and generallization of Dungey’s work ( 1953 %,
but the probable existanss of goms types of neutral points ——spiral and node— in pointed ocut
firat,

The sclutions deacriba anly the vicinity of the neutral point, and in practico one of them will
Adapt itself to that of the outer region. The tentative discussion of the evolution seems fasci-
nating, eince the magnetic anargy referved up to tha extrema may lead to the abrupt ralease. Thia
Teservair of energy cannot be axpected in the X-type magnetic fields, which represented by the Sweaet
mechanism, I¢ may be very difficult, howewver, to discuss gquantitacively this new type of evolution,

slice it is easentially an unsteady procass of three dimensional magnetic fields.

5 Study on the Prozen-in Mapgnetic Pield in the Collisionfree Plasma

Senkichi Shibuya

Department af Physics, Faculty of Science, Yamagata Univerasity

A phenomenon of Trozen=in magnetic fiald has been axtenalvely treated
Trom the magnetohydrodynamic viewpoint. But in plasmas whth sulfficiently
low dnnuity the pilcture of frozan-in magnetic field mead not alwava ha
valid, It is the Purpese of this paper to give a derivatisn af frozen~
in magnetic fislg on a physical model similar to that used by Dawson in
his thesry of Landau damping, As compared with the discussion of Landau
damping, the incluaion of éxternal magnetic field results in some differ—

anc
e85 in resonant condation and in scheme of wave~particle interactien,

It is pointed out that a phase-bunching is imprtant.
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JUPITER MAGNETQOSPHERE = I

Hiroshi O¥A Ionosphere Research Laboratory
Kyota University, Eyoto

(L& & . AT IEE)

Subjects on the Jupiter magnetosphere that should be studied in near future
have been surveved.

1. Exospheric Temperature

The temperature should be determined considering three agencies of the energy
input as; i) the solar EUV energy released at the thermosphere of the jupiter that
is estimated to be 0.1 erg/em®; i1) the selar wind energy that is captured by the
fovian magnetosphere, the estimated energy flux is 0.48 ergfcmzsac when 1/100
of the input energy is transported into the exosphere; and iii) the energy raised
by rotating magnetic field in the magnetosphere. The total estimated value is
6.1x10 erg/ cm® sec. The term iii) is considered only for the total conversion o
the thermal energy of the plasma; there should be reduction of the energy in the
Cenversion process and also in the transport procesa. We should, however, congider
the heating effects due to the rotating magnetic field as the most jmportant
sources.

2.__The Magnetospheric Plasma Structure
ony
Gledhill disk is a basic structure of the magnetospheric plasma distributi

the absolute maximum value of the plasma density should, however, be reduced
due to the instabilities in the magnetospheric plasma, Important ingtabilities
in the disk region are i) two stream type, ii) Harris type due to the plaama _
temperature anisotropy raised by the Jupiter high speed rotation, and 111) mRCro
gcopic instabilities such as the interchange instabilitv.
3. Jupiter Decameter Wave aa Probe of the Magnetospheric Conditions

I} Io satellite effects ~ard’ directly related to the Mﬂﬂnﬂtnspheriﬂ ite
pPlasma structure. The observation of decameter waves triggered by the IO gatell
interaction should be investigated relating to this problem.

II} The main decameter wave source A seems to be caused relating to the
wind interaction with the Jovian magnetosphere. The activity of the source A
should be investigated with solar wind data,

golar



1-68 SOLAR TIDE DOE TO PLANETS ?

- Origin of 1l years solar cycle

Eiroshi OYA, Ionosphere Reseapch Laboratory,
Koto University, Kyoto

(A% & . EMAZIYER)

Tidal effects of the planets on the solar surface have been investigated
to see whether the effects cause tha 11 years solar activity cycle or not.
The tidal component of the force Fr rajgsed by a planet in the radial direction

of the sun at the equator is given, for the component that only depends on the
azimuthal angle ¢, as

FI‘ =H :,ﬂgiﬂtl 1)
Here, =0 means the direction of the sun-planet line; H 18 a constant.
Jupiter, the earth, a:ml Venus are the so called tidal planets:
recently Hﬁnﬂ{l}has feund that the tidal f£fluctuation { given as ensemble of eg.(l))

AHy = Hy, (cos*P, - Cod? @ ) (2)
gives a good colncidence with the 11 years solar ackivity cycle (sce Flg.1l),
wherg angles P, ana Yoare given in Fig.2.

t 14
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Fig. 2
L]
The tiﬂlal hﬂigh'l:l of Jupiter on the solar surface made of liquid with
denajity 1 gm,fnma is 2 em at most , even - Jupiter ¢an ralse the maximum effects.

The total energy contained in the tidal oscillation is approximately 1u32 erg/month.
This is too small to be the energy source of the solar flaresthat have the total
energy up to 102 erg/flare, The fluid flow on the solar surface due to the

tidal power of the Planets may, however, be an important seed to produce tha
turbulent source in a area forming the sun gpot. A mechanism including the fluid
flow effects on the growth phase of the sun spot should be elucidated.

{1) Wood, K.D., Sunspot and Planeta, Nature 240, 91 {1972).
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NUMERICAL STUDY OF THE UPPER ATMOSPHERE

Takashi Tanaka

Institute of Space

and ‘Aeronautical Science University of
Tokyo, Tokyo 153,

In previous papers, I have shown some applications of the numerical

modeling method to the study of the upper atmosphere.
this paper is to describe details of the numerical

there, Qutline of the model is similar to those of previous authors

(Bailey, Herman, Stubbe, Ruster, Eccles, King, Jones). However my
Calculation is more general compared

The purpose of
modeling method used

with previous authors in many poins.
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DISTRIBUTIONS OF PHOTOCHEMICAL HEATING RATES
IN THE WINTER MESOSPHERE AND LOWER THERMOSPHERE

# & X (REX -8

Kaoru FUKUYAMA
Geophysical Institute, Xyoto Univ,

The vertical and meridional variations of the photochemical heating rates have been calou-
lated for the winter mesosphere and lower thermosphere. This calculation is based on the previous
study* of an oxygen-hydrogen atmospheric model, which obtained the winter meridional disteibutions
of minor neutral constituents and alrglow emission rates in a vertically diffusive-photochemical
model of the mesosphere and lower thermosphere, In the model, 52 chemical reactions were adopted,
and the concentrations of the following 14 constituents were calculated; E[SP), ﬂ("n], uﬁs], o.,
0,180, 0,C10), 05, OH, aHE, HO,, H,0, H0,, M and H,.

In the present study, the following photochemical processes have been considerad; absorption
af solar UV radiation hrﬂﬂz ;ml 0., Telease of chemical energy through oxygen and hydrogen reactions,
esllisional quénching of the electronically excited oxygen by air particles and cooling through
the aivglow emissions from the vibrationally exclted OH* and the elen;:rmicnu}- excited oxygen,

The results show that :i.;:t the higher latitudes of the upper mesosphere thers is considersblc
photochemical heating, associated with the large concentration of ﬁ{EP} and the secord maximm
of the 04 concentration nesr 85 km. Aixrglow emissions bring about an important heat sink in
the upper mesosphore. At the 120 km level, about 70 % of solar energ!f input is transported down-
wards in chemical form by diffusion processes. Transport of minor neutral constituents by sddy
diffusion may have significant effects on the heat budget in the mesopause region. Energy trans-

fer in various photochemical processes is important in the energetics of the lower and aiddis

nesosphers,

* Fukuyama K., to be published in J. A. T. P.
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]I_B‘i PROTON CYCLOTRON ECHO OBSERVED ON ALOUETTE 2 DATA (Rep. 3)

Hiroshi OYA Tonosphare Research Laboratory,
Eyoto Universgity, Kyoto

(A& g, EHRRFLEL)

Over 300 examples of the proton cyclotron echo have been investigated to
¢heck the theory of the proton echo generation mechanism{}!. The results indicate
three salient characterigtic points of the proton cyclotron echo generation
mechanism as :

i} the eclue are produced at time being delayed systematically from the
proton cyclotron period by 5 to 7 %;

ii} - generation of the achees is almost limitted in a range of magnetic dipole
latitude such as -20°(64 20% 4t is very exceptional case that we can obzerve the
echief outaide this latitudinal range:

iii) most of the time, the echiss are produced in a frequency range 1.2f < £<
ke SE without dependence on the plasma parameter fPff r where f is the plaﬂma
frﬂquﬂﬂc? and £, is the electron eyclotron freguency.

The ﬂ?Lﬂﬁﬂﬂe i) gives confirmatiorn on the echo generation mechaniam with
interaction of the electron beam and ion ~field that gives the generation time T

” =~ | R/k-RY T, (1)

where X is the characteristic wave number of the ion-field and ky is the

wave number of the initial electron wave; TP is the proton cyalntrnn pariod.
The evidence ii) indicates that satellite, protons and electrons are moving in
the diraction parallel to the magnetic field. To make the electron bearn velocity
matching withthat of protons and the satellite; we should select
2f ~wave (the second cyclotron rarmonic wave) as the generator of the initial
elactron beam .

The evidence iii) 1is automatically satisfied when the size of the proton

concentration area is pervaded by 5 or lo times larger than the electron c¢yclotron
radius.

(1) Oya, H,, 50 and 52 Meeting of Japanese Society on Geomagnetism and Geo=
electricity, pp. 33 (for 50 meeting) and pp. 104 {(for 52 meeting).
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On the storm~time dependence of whistler dispersion at low latitudes
¥. Tanaka

The Research Institute of .ﬁtﬂﬂﬂ!ﬁhericsj Nagoya University,Tayockawa

Abstract : At low latitudes( 34-35° geom. lat. ) enhanced vhistler activity and reduced dispersion

aceur in the 1 and 2 days following a severe geomagnetic storm( Ohtsu & Iwai 1962, Taneks §

Hayakawa 1973 ). At much lower latitudes( 24-26" ) a much more enhancement of whistler activity

is observed( Ohtsu & Iwai 1962 ¥ but dispersion is in slightly increasing phass during storm
periods( Okuzawa ¢t. al. 1971 } or there is a less evident dependence of dispersion on storm-time

( Tanaka § Hayakawa 1973 ¥, A possible explanation on the storm-time decrease of whistler dispersion
is the inward moving of whistler duct{ or effective duct region }. Another is the decrezse in

the electron densities along the field liness To examine the cause for the storm-tins decreass

of whistler dispersion indicated in previous statistical studied, the dispersion values obtained

at Moshiri{ geom. lat. 34° ) are compared with the ones calculated by using the topside itmospheric
electron densities from Alcuette 2 observationa over Japan during the disturbed period of September
1967, For 1 or 2 days following the disturbed days(ZX 230 ), the dispersions are lowered and

the topside ionospheric slectron densities are also depressed. The decrease of whistler

dispersion is attributed to the decrease of the electron density aleng the field line encountersd

at Barth's surface near Moshiri.
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Rocket mezsurement of wave normal direction of low latitide sunset whistlers

M.Hayakaws, T.Okada and A.Dwai

The Research Institute of Atmospherics, Nagova University, Toyvokawa

Abstract.

ThE I::asuremant. of wave normal directions in the ionosphere of low-latitude sunset
1% nade

whistlers 1Py beans of the Tocket of K-SH-41 which swas launched at 18:00h JST on Jan.19;
1973 from Kagoshima Space Center. During the messuring period along the trajectory,we

have cbhserved over ona hundred whistlers. Among them, the incident and azimuthal angles
of about intense twenty whistlers are determined. We try to interprete the characteris-

tics of messured wave normal direction of low-latitude sunset whistlers. Then it is

likely that the observed whistlers are trapped by the field-aligned duct. The simulta-
necus observation on the ground station strongly supports the above interpretation.
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