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Abstract

A new chemiluminescent balloon-borne sonde, designed to
Mmeasure nitric oxide with a high accuracy, has been
developed. Within the framework of the MAP-GLOBUS campaign,
the sonde was launched on September 20, 1983 from Aire sur
1'Adour, France(44°N, 0°W). The balloon was piloted to
pPerform an excursion from 32 km to 22 km during the flight
and returned to float at 32 km one hour before sunset to
enable a sunset study to be made. The first ascent and
descent profiles, obtained with solar zenith angles(SZA) of
less than 57 degrees coincided even in detail to within 5%
between 22 and 32 km which not only assured instrumental
accuracy but the unchanging NO mixing ratio during the day.
This is also indicative of a very low mixing ratioc of N,Os
compared to NOy. The first ascent profile showed a rapid
increase in the NO mixing ratio from 50 ppt at 7 km to 250
PPt at the tropopause indicating a downward transport of NO
into the troposphere. After local sunset, the NO

concentration was observed to rapidly decrease to zero.
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Poloidal Alfvén mode in dipolar coordinates

H. Murata

Department of Physics,

Storm time Pc 5 pulsations are a class of mag-
netic pulsations observed most frcquently at the
local afterncon during the main phase of magnetic
storms, which have large m where m is the azi-
nmuthal wave number and m~25 to 50, and the period
is approximatecly constant with latitude at any
given time [Allan and Poulter, 1984]. The waves

are linearly polarized in a meridian plane with

nearly equal compressional and transverse components

near the magnetic equator [Barfield and tePherron,
1978).

The transverse component may be consistent with
a poloidal Alfvén oscillation. In this paper,
we consider that the compressional component is
associatcc with the transverse (poloidal) one in
an inhomogecneous magnetic field, that is, in a
dipole magnetic field. We use orthogonal dipole
coordinate systen (/A,AJ, é), vhere V= sin29/r,
which is constant along a dipole ficld line,

M= cosQ/rz, which is constant along an orthogonal
trajectory of the dipole field line, and (r , 9,
¢] are spherical polar coordinates.

The wave electric field G is given by £ = - v X
B, vhere v = 3f/at is the velocity of the wave,
and B is the back-
ground dipole magnetic field, B = £ o

We assume timc and azimuthal dependence of the

i(we- n\4)]

£ is the displacement vector,

form e and Eu = 0 ( the electric field

parallel to B). The linearized equation of

Faraday's law is rewritten under infinite
conductivity as

= Ux(ExB) | Y

that is, Ul = (Bu, By, Bp ) vhere

Bu = * '.avUW B:,)- A%APBEHPJ ()

P
Be = __T;wA(h¢B§f) (3)

B¢ @uﬁ»f‘;/‘(h)b‘;‘) 4)
The hi are scale factorst
Since B‘P =
DY L -
¥p = ) 61L(wt me) )
where D() is funcrion of V.

- .2
that is, r= r_sin“@ wh
, ° @ ere r

(5

For<Q = constant,
3s the geocentric

distance to the equatorial crossing point of the

0 after observations, we have from (4)

Ilyogo College of Medicine, Nishinomiya, 663, Japan

field line under consideration, the distribution
of §¢ along the field line is given by
E — b swn@ DY) QA(W"M&) (6)
¢ hBo
where B is the field strength at the equatorial
crossing point of the field line. We may observe
that §¢ has a structure of standing oscillation
with odd mode along the dipole magnetic field.line.
From the condition of incompressible fluid, - g
= 0, which is replaced with QL-} = 0 for large m,
we obtain

f = mn% Un(\z) cWJ i(wt-me) o

From (2) and (3), using (5) and (7), we have

Bo=r 2[R} )

hg hu 34 vt

A 9 D(v) 1w
Bp=1ome v (&)- U drje )
We see that the compressinal component %M is due

to inhomogeneity of the background magnetic field.

From (8) and (9), the oscillations are linear,

that is,
L2 B* 93¢
_E_\f_=_ M/m;_«(ghd _ Thu BF )
¥ 38*
ny _FT_'b\P (Ei> '7;j: v ’ -0

where (7) is used. We can easily show that Bp/%u

at the magnetic equator. If two conditions of
BQM/QQ =0 and ?BQ/DQ =0 are satisfied in some
regions near the magnetic equator, we have By/Bu

o -cos@ .

magnetic equatorial plane.

B, and B/Aare out of phase above the

The densLty oscillation i is given by

5 T 7 (p,2)=0 . D)

Under the condition of & (Q), we have

do
£=- hvdw}-¢:~L(7ler{; hpaf)] B/u (12)

Since 73B/2VY<0 near the magnetic equator, g and

B/u are in phase for df,/d?<0.
Allan, N. and F.M. Poulter, Rev. Geophys. Space
Mys., 22, 85, 1984.
RarFieldT_h.V. and R.L. McPherron, J. Geophys.
Res., 83, 739, 1978.

* {w:}-3/(I*r30=s,z<5’)vz ,

/’Lw =}"55n‘9
ho=F/ [L+3058)% sin0]



1-30

Effects of the dnisotropic Conducting lenos, v i- o+ tuenlasea tolidence
of the Shear Alfven kave
BB F (XLF & s maE
AT TCERLULELTRALT L~ B OO s 1 MM
ﬁ»(;ﬁ;@ﬁ{iqfiﬁggﬁ;:)\g‘jbt&gg)m CTRAMCF L I Lo 18 S YR KT oy @ %
FEROALDAYOVRELE, 202 L7 B 204 = AR Bt A S e 2 x OB KNH
WAHBRETORGBBA R TAE Y 2 + BORBER L RUED LA A 5 ¥ IT
OUBT. BB nsBHoZMMH A 5 50 AEKRD,
BUAHEORE L ) hx Cnamp, g © 2 r/re 4
5 T 1 1
lQ)J\Hﬁﬂ‘EELTL\%k L. HIBEBEE D $En/SEo /e o1
RESBREMBEEL L. mroesn e ] WDy = 2
\ 10° L — '
ﬁWMTE\%mMM?Eﬁbwﬁﬁ%ﬁ# ~ VaA =025
Bo5hawy, Wb =0y
(3)'&&]?' X i loll_trunumlned PoVJZ" Va2, |
ﬁﬂmﬁﬂliﬁfiﬁm(ﬁ&ai\ Fwo (below lonos.) ]h:ff
FEAORBGET 3, pg oz LB, P oG mi0
-2
OREXSORE AN L ramo M 2 10
ﬁlzfxiokﬁ‘:fxagu ““““ L
% HiE 2 -3 T
B, N j“\\
ERAMBRS cHMEhAS s RO foroune) o
ﬂﬁ&ﬁ%ﬂﬂ\mromﬂméﬁuuqto 107 L L L
Wy 0.0 0.1 0.2,,p0.3 0.4
PEOz iy —pmanmaEc sy
%ylhll‘ﬂﬂé@m%ﬁ(j{gmo 2m My 10
géhk7lbr\' VBT k B R4 v 4 v attenuation rate rl.Vy_In=-|-°
BERLyhsn, whcoy. -k pey=ed 410 0
i ‘ Vl/V|=O<ZY
L tTromBmfEogmERT A W= o)
‘“”“Hﬁﬁﬁxua¢£m%mu;qr N
DE g gy N/
° ! | | !
@)W Wy o - ! !
I Lo :
ﬁ'q'CL\éazn i ; ! \’ 5
-3 | ! i | 10 -
Bk - T ‘
x: kaﬁmké<aaaﬁg$mﬁﬁ Lo
D& i g e o
e F Botmymgezsrsena. ¢ a b S (N
ﬁamé&k%i?mﬁammxyi4vi : I
ARNBRERShie. masmropns 0% |
BRSO ERES b Ao ny s |
BEL vy - |
K 108
ORBER. 8 by M nw sws 7 spmerd eynting riux
2l T 5 &
o R 1077

XCRY ) vty o0

NYBEEEY ﬁill"fi;tﬁ/j-.{ﬁz,;,y—,\.);

0 S 10

15 20

normallzed froqQuancy



[-31

Z2F 4+ A NMMEMIZEYZ2HFDF -89 A~7 } LB

%8 & AERE
(] & K)
BUHEREF L 58 (TID) £3lsRZTX 20 SEPTEMBER 1982
RIS - ik (AGW) oESIZ. K& riifis §0n 8HH:
ZonNTalzbon., MroREfMz>wuTFRIZEE E ;‘QV:‘ #
TrZri. 3 EMERRISHL. BT~ ) B s D,
LT IDORM. EE(KE). A, BEEv -1 3 SR b g L
BE S - s OBRLEALDEI ik, AGWD = O T E -
BoOM@: s LCHMEEL0N0E, LosT. $ R AR N -
ELoRBETIE. SARUT ~ 5 ORIz H 7 - T N
Bk, M Blackmen-Tukeyik 1=k 24§H 2~ 7 } 5T b
MBS 27 ArBRAL TR, ZoFKk, KER EE‘W' \ -
R } AHEH T E LECTHRBEATVILOO, & Bu ‘Eé*g:. % Y
N2 b A EAEBME o = 1/(2a4) (e = @k EE D ﬁ~?<?§¥¢¢f'
TrM A= BEEEMME ) SIS LaTws g, e
FREo o = SHRAPCOLAZBL L BIZT s oo
®BaTHor., FIT. BE. “NETOHLAT4 SO C
. Strend ) APAS YT AL BB Fe ALK = 8o, A%ff : .-,.$;
Kz v bov—## (Multichannel Maxinum Entropy g 80 .‘f"l;#&l’:‘ .W.
Hethod | MULMEMEKT ) k2L 0 TH K D . — N
AL ERORM E RSB THE A <2} AR L

Fiprex2L32XBLEOT. 2R+ RAHLE
L I
MULMEMiZkamMigRo—He LT, I
R-FR-BFLO7LVARB=BWTI2z o0 2R1 IR
T ForsoEESMEMRBIL 0.5, F -5 BRIt
180 ThH0. IPWIZFT—s®B2L 7t LTCsrA+
1o oML Tvwa. TAURZEZ2LIsOEKIT T2
T, B 126600 £TnAR7 ) LESE 10D
RUMEBEoHELL T2, ZHECETIENAPAD
BE~N7—-2a~2tak f@oRMiicr—2 2K
BL. »2. SRUEMoae-Lv e z2sn ¥
0.8 kb2, BIXLELSHEREAE L. *OIF
DREW. KERHGEE, B (dtHr s @Y oM
Hefd) 2 &FF - s L7 o, >
LThb, ERTHANZ LD, R—0d s 2~3

EM L L& L T 22k b bonThs, EN.

TIDoRWM. MR, A, EbLiz, 2L F.cr FIS
BL oW 2 TIRUEABICQAL LrTE 2,
SOBTIR FHidiz 300 (Ko A, B, C)
MEIBIZHFET 282 HBENE, 0L > wiBael
. WBR M B L BEERATREE TV
bEZion, 5%, tOTUHREL R L T LBy

CR 1> HYLRFEN—6 | Lbba<2tn
- 20, K¥aARE. TR

FBS5, EFMBRICRLNBIDoR X, 13ixdbE &
CIER LTy En ATttt kE R 5T
Wi, RECcoPEAARBAPLEEETHE v
[SVv—s-%$n0BAUERLT246be 2 ¥RA
RS LHBERTIE. DOAPLEFEIX. £ en,
ERADM. GEEM~FMI3INIRETHD, FHoD
A dRSMALL Etic b > TRET 2 ED R I
FORMAEER & = L BRI~ T LTy { EE At
Brend, SRBOHELZEMIEL TH Z oM@ »R
e ARIE. 72k 20 Richwond 2 3w 3 v AR A
GWE» o OEBNS LESRMHIZI-RL THAY.
A, 2L EAZECLT. TI D@
BHOTE L ED T & v,

&L
1) Sirand, 0. N., IEEE Trans. Automat, Contr.,
AC-22, 634, 1877,
2) Richmond, A. D., J. Geophys. Res., 83, 4131,
1978.




532
B KR I 5 HF—-F - 7 35 - g g fl

MRAK, EDGE (DK, — /#F LA, 0 F DBl 70 -
: A H NI B G0 A RS ))

HRBOBLOARL xSRI HE = kv 75 — %8 NEENTHL.

-;'J'-*'Ui\ SNETOL oG L LY e s s (IYBRIGIZ. MUEED A <7 b Ay, v
LoTVBURRO S LORLER L LD, S0t —7 Vi) o3l T 4 B (B2 8.
—mmmkﬁﬁi&’iﬁﬁ)%eo&‘iﬁmfpw—7\«-4 b e (2)KNAGEHIRDO B e — 2%, §92 9>~ TOHE
C7OBETHE, LTI, Ml ABEIC D miz & .,
ﬁéﬁmmzﬂ&ﬁmmﬁumﬁ:y‘gm-rz,g:iﬁﬁymm/ga (e —soMIIT. JAWZ I L2 TarB(HE
A%&&#}’Iiibb%(lones & Georges?) ),

TDANZ I ABBRIEL T, AREIC AL DL DB (VKM HUEBER D K& 24493 0 Ow/s~ L kasg
PEN, mriir, XEPRL T {BI-BLT. €D ) 2 AUSRF MY 712 5 » k=) &0 BT 2 O T RE-
‘_-’:&lf—:’l:t%h_{-'n2 ~5%, 6~9nMizbrEEN LB AH 201 9 S 3B,
é”rf:'al_z“Hbﬁﬁlthampv»e—m&m&
htLﬁqu,»)mw‘ SNhET. 3~ 4EMoFT -7 RIZD B 5k

5%‘5;i bR Tz, 3 1)Georges, T. M., Rev. Geophys, Space Phys., 11
gg_m“z198;!&9)&1::*#&&47:5&13%&1 571.01973)

@V)HFDQEI BRIHEG, MAPBBMo—BE L TR 2)Jones, R.M. and T.M.Greorkes, J. Acoust, St

Peoiitg BBz 1 RN EH = > <. BR(E A0.v59,765,(1 976

20 b e R RATLT, 1O MBI b BB 3)Seith, R.E. and R.J.Hang, J. Appl. Meleor
REtkbrocmsts, tottkit. & 14,161 1.,(1975)

2S5 SEPTEMBEF 198B2

M
18 e e — 2L
=z H o R °e 7.
= % cen T g el
= B ; . o~
. 16fe ° a S° oo
A - N -
(=1 B o o "
2 ° L% :h - ° oo"&o
A IO . e
a © .
l_l—‘*‘_a_l——_‘__;A_A_‘_AMM—;
. — —— . o
= x
S 5 . ) o '
22 10 e or Lt s .
o . o o .
=> T T + T g
3:7), b, o *u'}“ 3 - . °’%o.- PO _’},-
-
g o j
<H — .
B> am(;4g, SE)DBRY b I * — e
s - o — - g —_—
BRIz + 2 Bk Ao P AL o 360 IV S
1 ( xEl ) ] ° . “ . , -
a 270 = F
T 180 : o ® L - e
5 a PPN ) . L o~
Z  g0}”
~d a
< r'd
| — L et

TSP S S R N S
7 8 9 0 1) 12 13 14 15 16 17 18
351

(R 8
RS> ZRFERANBILIW E)7 L= 5Kz L
JGHOET A2 F e — 2, KRG AR
KEZ, (@A ROBHRFH(L 2 Ly KT AR
) L&)

B2> Bhr~st o



| -33

TR Lo el B o
BeshvoorT3 by, 2482779 EA
0 LY. v i vRE | cusz e b
MU 3 Kelvin —Helwholz Instabilify . Bz %
DR VFFOEIE e 389 T3 m e hikh e

EF D3, - 2R R T = 5 3 A

MEGERIEY 9 7247 BERIEH U L
GERAAH 1Ty T U ' —pRIR ¢ ¥ w(=
s3ikil opB e BN x o b K w5 il

N LD > REBRFUHI. ¥ L 2 AR

O FTR 0 — 2 1= WHER A 0 TLASEHIM

3 6"'/'-% i % 0L3 a % 9 T 377 f '},&deﬂ?%it

oBAZ ML F e 3, >z 7 H
[ L’z‘%t %Ly » AB I U BET

3,

U L o AT A £ L 2 T 4T
oW R o BAEIER o BEE AL . a0 P
3A-Tur ) NJ= ST hB. L L 29
W)= b r L2k 2R = PE
SR EvBYVTIL 9 03 RBER < &

JHRLEE S E A T Wz i T, %o T O

Dtz AV ) - B s Y et
T3HB% e, T '%,/%%u o0 -7
w)-L e EFBRIFRE b, T ud e,
( FATE 9 2 T W L 72=9> 9" )07-
v o [RIR RN T2

THE L g MONBIL s YRGL S

Heriwh & b2 3Rk E ALY, AL

HLRBBYH 2 N @9 Ray » G54 3|
X le e TALTBBEFU .
§

v
U= ;__ZI'UI' =ga,- exPi{R £.6)- wt} )
rEhHIU3. % 2 &’f%%»\ b hs H
345 o 3RIBST AL
N
r=|5uf*
N

N vV
=g,“il+,§£ ity cosRirer- faty} )

PE ¥

RE R B 2%

BRI BEFERAR e -7 —
CEAH 3, @0 f 2B N B Ryo
EuoftHBIEE b, & TNN-DDY
Beo K, Tn3dprd. KL2
B« BHrR 2,0 B[RS s F 1 RE L 0
Y E iy o AR EE cBRHEF 3
37 w3, 1o RHAN 927843
Thw-) B9 BB, H IR > 2y
ALY S bkl

IAro b Bare QA T ¢
RBEAHTrFicy. 19 FRELEK
2 f(r s RIGEVBN e LY. BREEa
59 Bk Bl e 4ot/ Tl $ied
£ 70 EME ) BE . BT & BB
P | eHGELE READMC K (2 KID 2 K2
SeEhHy§oraki.

SRRy | BRH B0 RIETH 2PV
Stz RR o BB L LM 2 BA
RAEBR ORG AR 7Ty ER DY
SRR BT Eaferd 3.

MR 7 - 7 AT AT e By I TEE

BE AN fwTRE 9 -7 B BE

T Bie [ AN 2 p ARG EFs> 2 U3,
S @A R 173 (R 0 K o EkSh e

Fuwlzuirhehy. FR v18 4 MU
F— 99 o BHHEI I EHEG. T

(> Bhu BMMRZ TVERL Y $a =34
=E3 AR b AN ) PAAT LS. 7
BrRIVErH2.

a1 AR ) WHE WK TR &
1 \wjm AR < BHT T,



.—34

EEEEE (FaHEisk) AFRRERSEII RS T = 2z oo~

i # &K — o4& B 5t |7 (A S
NMKFE G N A5 ARA\ PN L i 3

HF Fo 75 —Ecmml (FHi) ofmfEXREBre=7—LTWV5 L, RIARME U TR L . L7 12 RRICTOR
a3 s, ThoOEMO=G8HlD» 5. BHBOGEMSH ZotMRE SN S, TRHFRL, JIY LT 210 & Lrz—i01 00k
n O=ANEBERT . T LOBBHOKELRLY:,

1983 2 28 8 MHZ d4228m6B Kp=14+ 06A
o
S - ame 2 1-20-33 nin 8 1e20-27 men g reio-la me S-s ming .t
o ~ ~ .‘: « . @ *
- - - = o £ .
£ £ S N = = .o+ =
=gl = = . rel. ™ % I P YR
=1 Ze e =3 - s = - A \
= o Se P . - ] L A ]
28] = g2 5 25 Tes, o o
o T — o . o s -
g ¥ S .- s - L 2 . j
- . s~ T e . J
s 5 o .. u . a a5 .est 2
- - e e a2 x ~a3 3 1 . ve &% z P *
< ~ £ WA < --3 - & %y = .
T2 T80 T80 S T80 380 T30 )
RIIMITH(DEGREE) AZIXUTHIDEGREE) AZIMUTHIDECREEY ATIMUTHIOECKLE) AY)INUTHIDECREE}
o o o =) o
2N T=43 HIN .~ T=28-39 HIN A T=20-27 HIN 3. T=10-18 HIN LR 1=5-9 HIN
o]
g z £ 2 g E
5 S &
o = > = >
W bl a a >
- B - o o
- = . e
~ o - v v
o w w— wr ) s
= be] g g <
u & 5 4] &
& M b
= 3 = = =
= - = = =
8 =4 = o =
s s s —l < S
} ) =
180 360 360 100 360 )
ALIMUTHICEGREE) L F2ZIMUTH(DECREE) vis sy RTINYTHIDECREEY v A1 AUTHIDEGREEY v s AZ(MUTH(DEGREE)
HE 1

PP SIA 300 & i ORI 2RIz (1 —A B C D ER) o Flfl4 353 ~2 043mm® (411 A B. CBD X, v Ins
180° (b—M) AEICERL ., B Q-2 Ry, B 0BLTFDGE DIc 88 L BEFEMNIEL LN -CL % (B 1 —D.EY
T2 ORORM R LT, BHOE— SHE-TL B DEBALL TUL B0,

T>43 N T>43 HIN

T>43 H(H T>43 HIN
8 1983 ] 1983 2 28 2 1983 3 2 s <
8 ZANP 280" 5 8 e -8 1883 3 3
3 Kp=26+ o~ Kp=10- B1 g Ke=48 DI g
2 s = =
= Z £e Eq resse 08
7=k (b= = Zo
o~ Lo oo ly=3
2 g2e 8= 2
o o . o v
{31 : H . . ¥ =
2 {2 . o ¢ w w
2 It
(! f\ % V= - kS /—w\ £ .
= a m
140 1
LY3L )¢ 360 180 3en 160 360 180 §2
HIDEGRER) ALIBUTH{DEGREE) AZINUTH(DEGREE) AZIMUTH(OEGREE)
o
& Tal b o
v 3 MIN o 43 HIN. & T=43 MIN L= T=43 HIN
] = 5 5
5 - = &
-1 = w s
w = 3 3
« L S 2
= = I =
o w = w
™ y™ Se u
2 %3 [k o
w & o 2
& H
= o - w
g = e g
=2 = =
= g = b
< 8 g & Il =
) 8 760 360 N0 0 180 “Yso
AZIHUTH (DEGREE) via 3 RZIHUTHIDEGREE) RZIKUTH(DECREE) via 3 AZIHUTH (DEGREE) s
#R 2 '

4 3RFEMOETOERSEY . 18 ¢ FRREI A B b, BFE LT 0° HE~EHIHS (2 A B.C D EX) &z,
A -

‘?’U)ﬁn\ Moce{ By, ST RBENB, AL, N9 2 T T o U FICFHETZRICL D Ky 75 BBl LDd608)

ASNBa NN RUCRBDI <, » Y59 YOROFEOBIAL (FHibiz 1 8 0° SHi6), FelL 07 Jjm) o X 5 b DTG

P EHASND, CORRCTDL | RIGREEE YUic i1 T, K1 0 0N/SOKE X £ T . FANLIEH & RFHEI~. TR
i SN N0 S 5 oL OBRMEEY B C 21t B,

=



| -35

ch 3 F o> Es & B 8% 1=

wWHR EE o3 i 5 BR B9

( &« R kK % I =% #® )

1. 32 H 8 KModhBEHEXEY - xTHHL.
HEROABERIALOEB IR IO EERPERRE
MeEeMErEHBML. BEFEOHTTRMEE LB L -
ebY . EBsERH:EAT I EIXASEREB.
2. PHEWHFBEMRESGIHOKRE & W H» b KR LS3ke
NDEHEBROWHE 5 > & (1332kHz) > WMAS6HE4E o & X
RE Kt 235kno> K R NHK A 2(828kHz) & «f K B # % (1332kHz)
PEHASTEAA» S EXRBMEWMHELL.SR.EHR8EI
BEToHOoXBMREBXVOEMIZo v THITHLEL, 21
BEr»rL 0BT CoEMERAF LA, BBBREGR. 010
7oy JNTRITRTBRBIEF I ErEHEIVLAHME
CHw, TORRRLT 2w EHRBAMER2 &
f2RURBICHCIE. 7y 77 BB AROERL Y —
WEL—TFTI3EETRe, MEEBEAPBRRKERX DX IICNL—
SEHAER . . EEKXREEXHER S coinFasxD)
HDERBFRHBICEbe. R BB IR-BFECRBRES
RAETSFORB VIAIBMAoMTEMFERIDTN
A* 777 2BMTEsBo R BITEHAMS64E 4 B ~575%
3 AT74% . 574 4 A ~584 1 B°v82%°dn. BEK
Mleh® (Es/@HAHEEEE AL,
3. BURRR R HBRAEBE PCCRTHMME O LK
Mo RAERE 72 — vy 7Moo —HKRTD
N, ERAAHE LIV -y —DHERLE, 212, %
ROBRABAROLENBEALENPRPRHEALELR T, T NLLD
FEPRBFEHABAX LT 2. HOARBEME 2T L &
LT, B3R ARTEESHRERB= 7 L (IR[-79). T %
bbb, BEPMMoORBFTENESBALVvVEFERET N
AP HEoHREAREFALER ., TN ERE
rE2h, CCIRTAHAMWME2HMR., ExS0oBRHHMEH
MTOCRY», HEBAKXITHR CHWVMHENY 7TdBLLER L »
. F2C. UM MESREEERE »H> T B3
. KM TR TEsBEFALE L.C.Saith(Doesig e 5
. BaFEA L s 7 o EREBRLTHEDY . IRI-TIE
ML TEEE0ERIHE LT o, *TORHREE2 &+
T.EsOERTRTH». JHEKIABLUATIZITA > .
4. 2t  REBAMo1 ~ 24, 100~300knd |
RBESOLHEFEIE. IRI-7S i A RLBRNESF AWML
TESREB T AL 2EESEoOHLMIIIEIETE -,

B XXM (1)CCIR,Rec,4835-4(1982), (2)I.Nagano etal,

+Redio Sei.,{1975). (3)L.C.Smith,J.A.T.P.,32,(1870)

x 3
U7 BE Btk 7R RA W BE OS¢ M BE

EM B
(AMIY)

i—A constaal tonperaure boa of 40°C —

s i -

Ot EF}O [(FH e h|

4 H

I hesae® FS Joﬂ"m' I

| !
Les) s

Begrel

R (B
FHIREH
R

~ TE
'gssl : A
g
53 ol S (PR ‘\‘
5850 N
hed -
"
2£
4
$E43 TOKAI RADIO
- TLE__
4567 890122123
. 1982 (Month) 1983
E-;so
-3 N OSAKA HOSO
035 5 \—-A""""k..“/:\\“,-' BN
$= T Es
3
L50 T-F
S3 bolobpbnininiepolnininbelilbninfdniete
o CCIR-F
L3 R S B ) IS T T
24
ST e r e so iz 1 2 3

1982 (Month) 1983

. . CCIRE
~70
S R
P . N / \
=65 B
£555 T Gt cn
5= g VY TEs
. B0r OSAKA N2
)
S o
> g
255
g%
Txe
2550 _____________ TF____

SR DAY SR GO S DU S G S B |
4 56 78 5101112 )1 23
1982  (Month) 1983

CCIR' CCIR predicied vajue; T Theoretical value by
sal) wave coleulation ; E,F, Es+E,F, Es foyer
rellecl‘!en respctively

- NN
o (=] N
a S o

o
=3

140

Altitude  [km)?

2. BRMEHNAR L DEER
Collision Fragquancy LV {sac ™)
d 30’ 10 13 g 10
o 17 107 107 1070 [

Eloctron Domsity N [a1)

3. G-l T



1-36
T Z F s AT S 7=V Il F IR o
R — b R o> 1= #8 KT M

2 i W% IF &

(FRKF LT HE)

o — A

EEoix. Uiidrs THRRERRE O L3
PLEBOLRS+HETBVLEHEARL
R, KM EORBRAEDGCEESE + B
~tarl) sEz L1, thoo RS
BERRE . GENTFan 7 2 + OHHE
ME>PLHBENALVLFRAKMETY
DESRBMA K+ LTRERR T 2 >
B2t eMBLroCcoBET 5.

HERUTFTokScLctibns, #72
FPEMESNARVLFESAED trapping
cone Wi—Mizhzrrlc., FHEARE
TTHREMMMEWKBER L) BE Ko
Bla)tnonggin L < F6HEEM
TKMME ful] wave BEEFEV. K
BletxtoumommEremt <.
2B LML+ 5 (1b).
_Elhmct%mﬂﬁﬁﬁﬁﬂm—%%
m*,rﬂrmﬁmﬁgg1000MtL
£ trapping cone (6t )r200 2 B,
Xo ABMESkHo 232, [@1b 12126
ENSAopy Lt kLo MBARSY
TORMNMrRancvs., kLo RE
BENR1c emances,
m;“hmﬁﬁ%%n;nu\kﬂimg
: Tov- sz, maMmo foot point

VERBEMI A0 g ko T E

YOG | e e e
f =Sk,
81=20°

fiutde (k)

\
\\ \
\\
b

i

200

\~\
.

W
A
WA
1

Astenuation(dB)

Foot pomi
P N

300 00 200

—> soulh

Folarizalion

V|

100

T30 U 200

(e)
M1 72t bRHELRAVLFi#NRay pathla),

:Z‘7ﬁ#ennawﬁtiﬂfzgm
uw;?ﬁ%motwa,oiOZOOk”
s f—ada-—9dB//1o 0 ka, 2
hui?ﬁ—2d5/100kmt\?
S’)i‘cl“‘z’o [ife-NEN Tsuruda(z)‘)':‘t » T
Ple E@ﬁ{gﬁmf,\hﬁgntkﬁﬂim
ﬁﬁ#ﬂﬁ#mt;(«—aL1n\a.ﬂn 7
tﬁwunﬁﬂtlaw“e“wemw
theory Rrafrimeppv—mL v 5.
AMEORERBIZ 5w caz . RAN
mﬁwttaru\aﬁﬂvza,:hu
ﬁE*#’foﬁ"&Jéd’L‘C\nt:t'(‘?abﬂ“ e
—-7ﬁt‘)ﬁhi:iﬁ(2()0kmﬁm)?ﬁ
EREVE LN, Znipxm oo

(1) Nagano et

Kt En M oai(b) R FEBENKE(c). BFTESS
ITHAEOBFEE 1000 £ L& PHEF AT,
THRERGIIFHEe Y F BITH-ABEZIOLOD
HEBLE.

Whistler WO BMAMI R & & —FH L Tw
% F X,
al.,Mem.Nat}.Inst.Pol R:

2.,1982

(2) Tsuruda et al.,J G R A2 ,1982
(3) Walker,

Rroc.R.Soc.L.A340 1974



=37 T R -FRY FHEYER ] HFAN i

RA st AR mz (¥Y3Rx)

BoEFIAT 2 UK I RO L) To, 1HQRRH7 07, 55N XF <5
FHL 0T = a, FAWIT vy, HRgyrd— ﬁ/ﬁ’ﬁﬁ\{'-/)\ri{;ﬁlﬁ)fi’tb 3z
Helliwedld K9 AL E v 15y 5 RECH? 7\57:/3.»):,@6\"’(-_;71%;47;(,1 o,
BREIMA G A4 ) tbes F-2 48 rloT 532, 109 BE K RE:
Nt b w Ll aNTA T et 2D H 39T, 2RI 2 MR B AL
M (S5 LEr MR 9mFE O-4Fe (5-198595 -2 LBv, &9 M9 F A
EEAT, FH A | AR IR AT L SN =,

(ASE-IBZIF et 3R KA L ARG e AHEER(2aBE37 ) o Bfhe fa
PNHEETAFNE IO Tre, Sl @ 2B FT EH -, RARDIKE A0 0B T3 LaT
e AT ESY (MR 948 3 0.92-0.55 63 ), 4% ;1—495//«;\0;‘ _?_;%\(:ﬂ/@’j'}ﬁk%@&t)m
s, X9 77 A9 f\L&l"ﬂ”{‘ﬁi,&iméluﬂ_z_L/ﬂ1 | AALENA O, 50, (00, 150, 200 x v )
LERCT T BN BABrs | v L JEAFAoc( 2 70y b3, A 2meFTR,

SRONEIOE SR o wegmpgpmemsm o1y (FFERRC
e ) P
] £ Xx*/* % P x X//// :4’\._59 ﬁ%{&’;ﬁ)—ﬁo%
\ ¥ % x 5}(/" X ¥ M- BE FIDIM*
X - . .
i A : g 4o
L " . foff o, FoAC > B KL
¢ SEESSEE PP
. . . . . L I 2 2 - 3
% 2 = @ ¢ 3 7] ® B EWIHHTALLS
Fiﬁ., (a) SUNSPOT  NUZBER FLS 1 () SUKSPDY NUBFER (ﬂ)k'}j tl-“)?l} 3})
NP WA 12 D0 T E e et frHE= F 4»&11;7\73):
“ ke ’f jr Rco é'ﬁ
5 ed 4h (12 f) Fur
AL AT,
54 ).T;«. ;h'}’fiﬂ/‘,’(f;z
. , , A)EFER<E
REE TS xe ¥ . ;
“ x‘”‘k‘ X__x" ¥ Xl &.’ﬁ K?\ﬁﬁ\of_
A! IR SR N S SR TN T 1 L x. 00 5Ia Iolo )_lro 24;0 ’q'"g"{t') Zﬁ v
S T B LRI TOS N sl <5,
NGTSIN KAGINCHIR 155002 NS0 BAER 5 1545 P 1A Rse T Ak
£ 0 7'\!:/;37?\"7841)
" 7t PR —anm, 2 7
K PR 4;9}‘ Alpred (- J A
‘{‘ r ¥ Lok " * . "7 ERAIEL (N
S For fx RAEAT S
‘J w5t /a“b/%‘\v’(.\-];u-‘
[ Bl et IR (ga)
2 S T S T TR T N S W W S 1 s-11&
F:‘S 12(.(—; Gy 6 18 3ot 3, = = S TR M) JATP 35339
' Fiy. 3 (£) £ LR (1a723)



1-38

HRE5

(ZBEK- =)

AOYRXAY Ky 6 NEBEX A
LEA L APL P OWE I R
THIILF TRk p 7 3. toRR
BBIEERGR O nT1T0 0, %o @d
BXHL 12052, 5« BEB ok
BISRIR LRy aBnly <5 L B4
LRELRBO6 4 wtrkE o SEEM
CISRELNS (W gy ) £PA
@fgi%m@ KRBT 32 ¢ A% 2‘%

USSR A YRR 2B IMN D

%ﬁﬁﬁuc TR oBFHY . 3E% R
té@%ob&(@ﬂﬁihz Wab, B2
zﬂ?’z‘mk VR BT 40 BB
I kABE S, Ry RS,
M—EM DRFIT . Ninbus 6 B CHERZ
l'\£§ MR ¢ Pressure Modulator Radiomefer)
ey ABO BB g HRE A 3
RN S W e e LAY

|

118 SR:(SQ.S'M.L:Z.‘]
[ wy}umm%
SR,

20
16 (a20y, L=15)

: MM%
20

I_QE Kh (48.5'N_ t=1.0)
o

4h¥, km

ah¥, km

Afmin, MKx

Jof
200 W3 (45,44

N, Lerg)
. :ww.‘u
: l

Ak [;]9_7."I Let.ay o

MHz
o

T
‘ i
| S VRS gy N G W | D —
g
-
[+

L\{min,

ror Ko (3574 La13)
of
M--—-—*—l—-—

Ya (31.2°N, (a12)

)

A DR B B

BRE DA 0 AE R % v $AE 0 A 2k

K.PETZOLDT and K.LABITZKE
CARNLY) > BadR)
BEP 2-091eX0 7 2 yh ik
CABH B BB E VA& ( § B bb
TT 2k~ e IBE RN L (A A
Y. AFRTEL THET -
TRl 3 IR s ) HVE D NS,
BRI, 260 F - §EA-T
1475 /76 5 ¢ 76/99 B A% BH o EiL
2. HBE- PEE I F I EXREBEKT
FyolEi-ow1TkB IS, @1 -2
176/97 F o BFHH E o — B £ 7 F. B
BAZEF o HEEER . B2 1P MR
CH 3000 C % 7& 50 pndd it 7 & T oL
M%) OBRID L HE T WTz 0°N 9
thermal waves (R EL T, 2) o Ftd £ 428 &R
RCA5°N, 142°E ) 20 B WA (bfwmia)!
KFLRLDTHB, T o@Hb 5. &t
BRSO RW o Fba B 2 o E(E
B E) BT 2124 . 4o i Tl b
MY LB LZ 3 2 v HY b

Adlidotod 4t

Wa
U ﬁu,,n_ﬂJLJLL:,.T

1 11 1 L

CH 3000 60°N ——WNI

76,77 m

c JAN

@ 1




[ -39

190258 7T R o BAZ 1< ISIS #T&10d - 1
BT R R RIS )AL
M wa kLA E A
A A BB EN
198257 B13 B 1c5CE b2 RNBA JuLge e wiho \5th 161h

DAL A RAK AN - R
P ISIS-2 07y > 97 -9 %A &
TR Tz o 101 18 SCBITRUARIZ °

57‘01

P kel B4k b 1518-27 -7 9 6 T o0 1 _ 0 1 0 .
Lix " @ 1. 1992578 O BABRA R Ko IRBIE L TSI 27 RPEHL

JUEHA (K F 1 as%) £ 1.7,
e 7 TR (~ 04 IST) € B (~y8sT) 9 2
Bya RZURS , AF oo a0 i
TR DA .

forz (IR 0 19T 2 5 WEIE < o iz &4
Oflz)y, B OD3) LB AT L, ¢
AHEEBEEACHE CH. ko o k3
AE A ANBIER )L b b o o
Wlo LERIF AR TR (D)L %
R5 9 AT —ne s AN (8Y) 12 BR
PAFMe 7V e BIA L AR g ke T
s k%, Wi 9 §G200k 9 177 X Uk
oo 2% UK o IR A0 0 B
FEBY Ao RNk 131319 Jookm BIR 9
TIDV B2 5 k2R 4B A £ o

1515-29 & & (/900km) T 0 ¥ 3 Bflfus
A - SO DIty WU 5/ N

[S]15-2
T

T T N ¥

ok

—o—  1ENIZ7-134K2ZUT JULYZ,'82

—— 18KJ6-182XTUT JUL YL ‘A2
ox —a—  18S250-190322UT JUL14,'B2
-

1
| 12 =lime(UT)

o 12

B HE =0T 7 ) HR) HE
B g e 7 L AGT
FRIRE g LB § » BRI R Ko F
et g Uhae — 7 REC I D), fus
TR L ER e, ORME TRy L
7o RINT FRFHE 0 FEERT Y e
feTTRI T B 0L B BRI C g (o
YoREAL | LTRAB?T KAk
ST TR T R AT | o, AER
BE&r § 5 CHER vI&EF | 722 ¢
SEX AL, S A 9 BRreomHE
R & 5% tav2 ¢ LM ERME 2 RS
Lkt 4 .

== 081 -DASAUL WL LINEY CRYE)
=1 080 0HHT0T JUL WL 193 TEEY

o i .
TN <

I < ]
1) II‘A’LM LN

=7 Sy i
A

B Enan el At ]
o6k

P Il ] { ]
Qe o o %0

0
GEOMAG. LAT.

D2 20048 9 R0 09 foF2 b fusnBEIE.

L . . .
Wt [C 113 T0f o7
QICIRON DLISHLY (nrod )

93, 281480 BT BVERTEAY ($HRIBR)

ziz DELL-THYSUL PUL BLITRE
2220001081y UL NI

-t VEANCAL
— itonagCIED

. L L
o 500 w 800
SCALE MEIGHL Arm)

84 A= J“M‘ﬁw O3 e} e )



I-40
i Sk o b Tre (W)
— Y oemhiontdt o

LA T ¢ . K Tha
(7.~ 22)

We have examined the time variation of the instantancous cquivolent Sq
current system during March 1-18, 1980, by removing the averaged UT
variation caused by the diffrence between geographic and pcomagnetic
coordinate systems. The additional current system thus obtained shows
several typical patterns which explain the variation ficld. Some of them
may be explained by the IMF polarity effect or by the gcomagnetic

disturbance field of polar origin but others appear to be caused by the
variation of the fonospheric dynamo. The latter lasts for several hours or
Sometimes for over ten hours and may be explained by the variation of

diurnal or semi-diurnal tidal winds.
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Variation of Equivalent Current Systems for Global Gecmagmetlic Variations
during Geomagnetic Storm of July 14 to 14, 1982

BB (MR  £B$= (bEsag)
T. Ondoh (RRL) and Y. Sano( Kakioka Magnetic Observatory)

g ound stations are
Global equivalent-current systems for geomagnetic variations observed at various g

g at 2330 UT, July 13 in the
described on the northern polar map at 1630 UT, July 13 just after the sc, 3
initial part of the

3 y p 84 g
main phaSE and " ) 11 4 in a well-developed par t of the main phase auri S
at 0030 [.?I‘, J

the

yatem jus : er .e s5C WO pOl current vortices vwhich are similar to
T lent cwrrent syst just aft th has t ar

Yy quiet eqnjva ent-current ‘system S in the sunllt polar region and the
hose of the gecmagnetica 5 !

former current density is one order larger than the latter.
The equivalent current
the pp-

due to

1 to
in the initial part of the geomagnetic-storm main phase 1s sj.mila.r'til

syscem - S ’ 28ma-convectlcn

5 nt system, and it seems to be caused by an intensified magnetospheric pl
of fleld.
an enhancement of the large-scale westward cross-tail electric e constete of @ giN
e e : S Syven in & nenldeveloped e r;ild currents in the dayside active
SuTrent vortex which extends to mid-latitudes and it has strong westw e oot ony A
s The g"z‘oma@’\&tilcally active region in the dayside mid-latitudes c e rork
- m_type s T T S by the SIS-2 e Stomtnr:iz iesulting from an interaction
The Storm-time lonogpherie jonization produced by precipitating elicpaftiCles e
jal ring-curren

Plasmasphere ard well-developed equator

P-2
! t vorticies of the D
conﬂderam £o the change 1n the equivalent current system from two curren

™is change 1n gpe
20ne tOWaI\ds mid—lat

between the

sion of the auraral
equivalent current system corresponds apparently to an expan
torm.
1fudes during the main phase of gecmagnetic s



| —67

N

SAR Ave LW L8355 0 B LH v o D1

el BLTA P IrF
(kg R) ( Rk - 3R) '
/77757 38 23/238(LT) = 08D NOM/GOES-L 0RiE T - 9 %
AR B At (0%8H) FE Lk =W U.T. 05~ /09 8= HV 3 5 4 R4

stable aurorad red (SAR) are & ¥k X530 rorgp ok AW 7w/ 5 ofkh 4 D
AQéa'ﬂ/,/Vew%rk T@J'Lfﬁj L 72, 2 o SARarc St SAR Oiimjl& NUE ;}"{93 x
) 228 o #5 (U.T.) €4 0 sudden commencement w3 g, ffht Yy P h-VodFzn
=5 543 slrm (2 & 3 OT, SHRae LA -y —ARYLTRS T TN,
£ SC Ay i it AW kst MG -BIHECREIRUS A0 IF

\@‘? SAR ave 144H §~9 fi,./(\s()?i ﬂf@]@ Ny - ")}@-))é 2] AR 4 Z= 3 o e 3%
-0 F 2kt K 2T slorn recovery phise YR N3 2 0 39% SARare ")sff’/g\'j

CEBF I, ToBoac ofhgEhE  fLodaTd R 4 %R 9 EH T H Y, GOES
A dsade & A-0 7 TR kAo ThLFAAIFIERRDBUER LT
Favy SARarco poaZ & Fmeyic BIGESIT, AT T SMer dRRIMA A
Lx3.4 G =% LT 0T Th 2RI Tw 3 AT = R34 DG F L F LY
~1243 ch eI T WFE Y =% 3 Thd. 3= WA GOES-2 | /oy i
v T B3, o HHLBHEE 4 96N 1= T

2o by ABkEu Hiy LS HP/HE. ke W parteal vimg current DGR LI

viiorRE 43 7-9 ¥WS A TH A T3 Lhu S 4%,
SAR-arc Y flYy Lie 3 M—\'—‘DPCF'T“"?

tAhe T8RS,

\eu6 3/ 3/22 AE_(12 1000 29/ 3/2 AE (12)
RU: f'\f"‘/ ~ ‘lj: 1 | P SfArm U)AE ir"tlé)(
-100 \ ’\ f T -300 k4"‘ T r"""‘h\,d
it Al Wai 5 :ia
-1800 “ﬂ ~1000
_ 10 - 1300 T - T —
\ 38 N 4 SARove o fi
- g (1) v, %Al
N 3.6 W
r“" o 48 Ork) 20K
\/__,-/\/\/"‘3.? g ra
T GoEs-2 0B AE_
A AAVAKE o
| L
o5~ - 09 0
HE
GOES & T 1oy
0.‘ ] s ] ( o . P RPN IPENE
840 08:20 08:30 O8:%0 o850 07:00 0%/ 0%:20 U.T.



1~68

H—n s

HEES  mEmmRay BRFER - TIMMHI R RR O

F—u35 .7, O &Rz ST OB IARHRF 1L Ogu -
t (975,181 ) ko oian, ZORBEDI N—T12 Xk 5 THE
fixhting, ikﬂavis.ﬁallinan?s&tf%ﬂjflb—7’t:ck—.»'t'. cu
: rltsnimloﬁaﬁ@%manm curlt= T DHal linan and
Davis  (1970) DTN X 85 A% spiralic->4 T MHallinan
(1976) DRSS BR UMy, 7 5 2 A PIROBR ORUTIL
Wkﬁﬁt%w'cwa, 7. Oguti /RO A b4 #HE
LT, m&m;»;_,kmméwﬁum We7—2
z;gzz:i*@ﬁMJtm—amma STEWHETH
%@mm;m Arc-splittingt &ty o hik, Ll,
3 TR hTvm,
;?:3;&:2: Are-splitting OEB&LREINS 3.
e k:fﬂmm;ammwmmﬁﬂ
Bt mme'u SRFEUDI DI b1t E OREIEBRH
mhabﬁgﬂf?ﬁ&bﬂrmﬁﬂmmii %
I:mmmwﬂ_)_c;_z ¥, By —s omEE TR 3.
AB e 5 LS B, T—
» T—2 DU QARSI

?rm g
mhg:‘:m TS oM i b - T
Be REHLLT, WHOBHN0 %5, # T,

itliﬁﬂznz)jlé

K S omg -

S0 ok Mh;-,rfsenamzz RO (x
YY) | By (x<0) zgms (-y)

U./, — %meu‘i_iﬂ L&-‘rc
e Bl

- T — = DT = Splitting FRbs AN

EiD, (I T M iTHFOTRE & FE UL TR RTEsRT
&s3 B uiipoms, J, it rstbhEies 3, ) 7—2 On
SROMBUMGERAR T LT 2BFFK B ERET L7200
WEOBRF D P, FENEBBOESN L FRRIECS 3, 7—2 ORAS
VIS, IR & o T & o REB ORI 1B FOfe
CHRBYIIRAE b O F S LA,

LROREYLT — 2 O—EBIZ M S TRFA I L 22 IBS I Split-
tinghe 3. TOBED~S, WNLIREBRORIMIE-T. 20
G ORBEDSIVEAAHIAT 5, DEUBRBRRE 7 — 2 2R
LU TEIRETAR L TN BADIS, & DIRHIC T & ot ingR
HiERaNnD. JORBEHHIAEORBBEC L 5T, T—2HO
BEHOSTOBFD Drif DRI RET 35, TORFORTRT —
2 OFFUEERIO T T LRRREN 12 . EREEROT T2 {ERETH K
LB T2ARRTRBETHY. TOMFOREIRT 20
LT S OFERE &I i L, 7 — 2 OMITIRACT S, TOMR

i,
4 &

2 T

A, OO ER & N A ESSMAORET. T IR ON
MOEAHIREE T3 5, &~ 10km. T2 1secT S0 Ui sec §
RRoi 2, COBFOARLT —2 FCH L THAME OIS S

o, ZORER, BHEHT —2 OFRAN SHIH S AHOTR RS,

o~

U

ChIZL O 7 —/ EOBIBORZEAMA L . BT OCurvature Drift
EERT 5. CTRRUEZTICHASY 5, BB, EDfeedrackd®
c iz,
7 —2 OWEIZ 56T LR OMHE & S5 DOBF D Drif L
BIRLAMRIT — 2 IS8T OFET 37— 2 O Sheari®EhE O]

WAL >TA—T S - 7T—2 D SplittingHhRA=NiF3,



| —69 —
INILE-F( > A-O7F

Lt =-Fs LT A - 07 RS
L AP Blor - o7 R RS T4 -—D>
#We, diffusive A - 0T HF =RBT 3,
FliRftz 5 A -D J 2 &3 .

BT Oqeh (g3, #FHR &) = &0,
Pt -F4 > A-O0F ceksuitp
BRI wHEED, T-D0D>HETER
Ty BFTES - A - BRMBAESA R
itmﬁ&f\Sﬂ’?ﬁDi’MS "B &) ET
IBBAEAG R, BACREL R S &
FREEA T2 > Y fa~ th il
F3r AR ITMHTE.

FES oz, LE-F0 > A
o5 ¥, ¥ c&> FFRED VR o BB E
pBRsbEcI3IHc, [ 8308 ) L7y
BeAat S oREBEHREART LEALT

&V ERBEIHTE/OLE - F4 >0 F—nD
(@1) KITOALER of‘o:;‘.)\:? vt
o /’hk/\/
-5~ —
e

s
(E-wW)

100aT/d|

il ¢

L ——T
Bagion \-‘,L; Reglon 2 —
TR DR AT DT O D N 8 I

(®2()

Jan.23,1980
1344-126y UT

STEREN RIVER

30aT/div.

IR EE AR E R v o MR (1)

e 2 Ao E L g™
* ARIHE , *s BERE

S r¥oBEAEERNY T oBRBA A, T ¥
EMAGSATMEORBIRAF - 9 ¢
PHBEERF3Z. FRLEBMNES. /
L&y z{ 0 kroacen (30TR BAR 6a.1°N,20.0°F
B BIEX  65.6°, 10S°E), 7T & o STeN
Rwer (5379 n1.2% 66:6°% 293.7°) R LaRenge (
55.2° 106,3°%, 64.8%, 311,0°) = & 2 o [ ©
KGitdalen = BB 1dE robe-F(o7' 4Dy - MAGS
ATEEST — 9 & & 2 (= Sheew Rwer I * L
+BERT., @MER, oLt - T
~ 15 7 Regln2 FRAUNKMA CEHE T 3 2
y %43, IM2EFI N3 &S50 N
LE-F4>7FF-0506BE 33MI e
20 #T 327 o FEHR 69 2K 19 W = [RHR6Y B3 1
SRAFR) oBoMacreHil, R
e @2 RS &3 EIMSRBERD L °
w4 IEE v o R £ o u T EAR,

(®20))
20aT AWAM 2
1 mp/\‘/ M Ny S

STEEN RIVER
1846-13964 UT

Jan.29,1980
o mavk[il 3
65ec .



I1-70

TIROS-N/NOAA-6 T 2 T-07 B R 3 7 9 o RRAR

AN

‘ (3B w2 BF )
: q?;OS‘N/NOAA-éﬁﬁir&, EREM  MER, 3006V ~ 20 keV (11 255 70)0
854-¥r$ n\fazazw 1979 F6h2 x_BBB2avwrol ol
%3 4 ;” SRETX N h o 2R & VBB thz 21575 2y, ¥HER
T g%'ﬁ:‘?’mlﬁbblﬂ_ mﬁ%‘Iz!uT“—75~772 (e /wlsu)
:D7ﬁ[3- (B2 Bacgopp 5, IERLF 239% ( ZRAGBRRE: F9 (4 lom ) NH
300eV ~ 20 Lev ) BRI 3 3 AR A T3, FE44s > FILoBRETZLY

Boo V8, ShbodiR e, BEH 079w 7 2 (30T, 9306V, 2KT |
s ety S S OBME & sun_srehvo-  Rat 4.2 VD B T 9 R T h T w3, |
7 3-3?'_‘&)/ @B%Ff-@‘fa e Jocad ﬁg_miﬁ.ir&/ Sun- Synchvonous 263

E{:%;ﬁt%q HBRlLemY, 20 ¥, EDo L timd' 0 BZ L2 &
oD S K- DSRS0 S TIROS-N  F s 5 8225 (16— o)
@'iﬁ%z%;ﬁzfaﬁﬁ‘“‘ =8 3 £ o3 2, £ENOAA-b 7%'#}, o
S e B (20~ 08 MLT) = 1 2 oABEE 1
T 1090 R T 08 paf - N4 53 (B @BAR) . Bilis

\
fzr;‘é';z,_na@%fw%or > oA 1024 2 | BEy 1 481EF o 7'- 98
3-{;‘"($5€7‘7l’:‘)u2m’%}’54“5d’[_2n B8 3. N |
Be | qg s 1983), 4@q 1994 -3 SRR v, B FigoBRAER '
Buaz, #_ $T2$P§’5°’ﬁﬁﬂ'lfr“— 9 = ERNT=. .
Bo 2w e ! POF 2 BB 3 o bEE ()70 F > BT a 2527 4% (Re
b VR g Lzmrgiﬁ'&ﬁ)ifﬁf)r_aﬂg IRLY - 23 AR, &

BE . o E LB e (T, 72, MNF-0 KL TN -1 (B3I w70
3TX g g, . A-DIRI s BF>)oABpHEEL 2733 LR
Lotal Epe,e b\zﬁzﬂ*'ﬁ&TED( I :
mﬁi@ﬁ@&h@“‘ o) vk N3 28, (D owz mfEEY -t = £ 2 o BRI
T omﬁ’g“**‘l ¥ het Re FERBCHEReB 20 3. HB-v

| !
ﬁa:;’h:’ ;O:?dnal Moy ¥, wxmy 2a@B-BETA. |
ROrBEIEE L, ¥ Q) ki, T, T Redo Re.Lab, 32,
Ne.129, I5-33, 1983

B R
Tz ¥
The &3 TIRS |
~N/NoAA-6 & |
o R ‘
(RBLRATTEAD),

NORT)ERN “E“'s"ﬂfﬂt
? SOUTHEAN HEMISPHERE
1

CV




1—-71 Rk E ol = oo AR AMKED IS A Y Bk 2R
ULF:R&rosHhofiiamd s >0,

N B, AUV 7Tw-70

(?A"—‘K‘/T, 1329
S P 2T 2 T2 A v 9
%y 47T 2R 5 w0 3T RR. TN ¥ A FTR
RRSTY, Rot = b -t rE s oz
e == D a _F A=) W%ﬁiﬂ“‘?f"”iﬁﬁ’yzm

Wtk g+, et Ud . = o FF ot

ZAEp &2 A xR MG 7 - e 5%
ARt sIE F ARTOCE R > A a S
ol Py (- :%F 7 - (¥ % T =3FR
IR TIHE W 2 3 2 2TIR =B L =,

Bp5, PR B O 2 FLY| 2w AL K
PSRN RS TSP FU 0N S
27 BERMe-52TE 3 Kbah T 27

N2~ TF T B 0 e TE S T,

—7, ikt BrE T AT
Pe-§ 1= 7 T3, % o Ho T 5 ZFe
- CAHPAECYy XL - #'- 12 -v'%
XK Y 1T TG <ve 3RSyl T 3

TS FERe S -5 1297 4
e ?iﬁ%i’%ﬂ’- £zl ﬁ({(ﬁt\,—c;l—b
‘ﬁ&)\ﬁ\t'ﬁf'}j 7 v ve v X oo
FRZERIB e HE Tk R 2o
1o tEE TN,

RN RSN T AR =g AT = (F
FIPT LB A s RIBZER %
Wy, cnSaPR v R, iR IF
WENEL Moy RET %S Eh W
Rl 4 » v Fb. NG -7 2D
GRa 2, e pe-F o3I L 22X
ARERA WG F g T 3@
kLI

K m
250 km 300
x 200
100
£ 50

x
0

\ NS

@ .

CONDUCTIVITY VARIATION

RAY :

100
STREAMING RRANGE S00 Km
STRERMING DIRECTION 179 dog 200
E-FIELD OIRECTION O dog
ELLIPS o/b RATIO 10 300

-71-




[~72 = r U

1= #E % =+ — =2

{0
VIV
nov

¥
W

HhrO B (EXH)

REXOHARCBLVISHORHMEA —O 5
NYFHBEATLEH, TOFTRS>h 3 F
BB @By (Pi-C) &>\ T 8 10 7
MET->Ttes 4 ELBURER, 2O
HORDIERRBOTAENROTEH I & -
TBoTvszrraER2CcAsPET 3
CENTER., EFLU-BRBIED T,
ROB LRI AP L- TR EBAY LT
AEMEOM A L oT, NV FHBRU T
PRI O nmwmE s> BEE TR N E
BEh, thopmarROBEEAS &L
ER R P

SEURzpErFAMEREAL V-3 VT F
THORVGEME s -—D U HEEL, 4 —0O

vyodny

4

I T

=
2t 5K} Jih

g 0

AUV T L —

Ny FD A PIURUERBROERT
OB TEIEBREZFOoOPUITNIBHEER
o s 2L, FIL R H
M2/ BpE., RELHBEWNESITER
CLBHREXRXBZCEXRTRT.

Bl La Ronge THR#M TN X PVY—-3I2
TA-—OSOFFRAIRREZTOBOBEAR
MBEERUIAhEHLE T3 EFTLHEORR
SR OFEHEBME €

1) — 3

=~

D E

TH 5 . h.0.2,

FLHETEBD T LS BU TV 3T ENDMS,
Do EHBEAOBRESCOFRED
5. 20EROMHE T H >
OTTHEA2HEAKBOMOYENEARR
BN REL2IWHEH MR > L

A—OoSKRBEE

LDEERXSD.

HLIN3Z

g3L3INOLOHd

3aiMm MOHYYN




1-73 T -0 5% a0 Culig i 9 A R AA

4RL%, £t
(T AME) (RARE% £32)

BEHI1974-035 - LL)PE0Ye o baBRBLIT~8HRETAWY WL wdi
a @ CoulimBROTHD. (Tho HB et 6RAAKI 9EVEARAER S > T -
D5 - T -k ®&M3 gpdpdrbodtae@Iabtdl R TARN, T- w9 BB
PILTFEBMaRR c v, RAAREFrred., LoRHERAET 3T E M
AAMBR ] 3EGOI HURR e, AHFLEL 3 Rimsen RRaR R0 EAI o 5°
rvhREEY vy twd b tad 1aBeACREA LG U
BICE [ a H\M%‘?’\*L/%h%‘g\hFSPQALYSU\-%;&,\-JMKZEﬁ Lia %09 Qg%%ﬂ/w
Ok 3, a3 ERIABB SR Lo IR TIREIIR (T - v B m3g
B EReARTIUY L. AMARRIRARKAT OV AT, LuvadRubRd
B =i o a AR v BEARA LUy atenTodTiRELT L LI 21T N R
BA Couling” L3R ) . Guling Hika 2524329480 T~-05% -} RARa @b B
E\(i.ﬁ}i‘ %}\fbﬂ) Mo N a8 A BAAATIMrRAD-Er LI VIS Tud g
PRAEE 7o e v PS5y RIS LLw w3 o S RRUMBTY Y,
comBAMA S D % LU, Chlinke -9~ gt REALR o B
EF 0 O SEy/onEs (TN, ¢RI RT R @3, REARAIAIRAS T
W Ly LT NE vad) aRAABLHMNIATL L VARA Gelg " w8, b
By L Ty wfl,y b8 v (BL) Couling BReOAIL =TS IPEHI. 29
Frukw . B, Ti, oo MABA T F UMY R lukgg BLE EaRA
Rydl,2udar LWELETCL >0 h0) .,

V3
0.5 F ,.', :\.
2 - Nl xaJREH9 — B
/ TuaRok \\\.
’ \
,/ TR A C.oul-‘na?_
0 A

@ /6a 65 4 6 i
I Thvprond  Latitude

~0.5

—73 -



1o PescfioL-74A-a7713- 0
A e 93 9 DRI 9 0 fL

BABRER Y WM EET AL AW dAg "t FAKRS

' C* &ped. # % Fhaed)
o Peseitodar - s - A SAUB LRSS, GMSE-A
CEMIDWEG. Hsr 7510 H< LI L ENELRILE T Y v 77 - RA G &
ISR ShA, /9 r2g caidn - (00 D560, GGSE - L OF Ny 7"
BELE Lo MHsg Vo797 -1L-491c& 3 -RR -2 s (AR B Lt 2
D WELL -0y 7779 A5 BAKEB b £ Lo B> LA,
gi;mﬁémf\&if%éLcué Stk AR R L LR CE MY EN 2
F”;j&)zgi&o£m9%ﬁtab T2 Ch B,
B = XBKY 7k Sep.
;};’5 fg‘?ﬂ fo‘")(_"‘ @jﬂ,.é) ;j)';,{bl: 7 N6 R € mssenis = TUE 6 S PH1Ta THa%0 ARH L CRul € (e1rt00 ,.,.og....gf.:n ez
LL(L\'St'/gZ/S)K_éa R

%‘);3 lLfm COTTRN e gy L] TSRS TS T ]
i 9 : ?ﬁ AG g 7 13 ~4 ,‘u“/ - llliiu'-- B T T LR 1111/ R O

H”*‘Tfé,‘iémq‘, TASCN BT =
@BV%H,GMSE—A(wmﬁé;g
o 7:«»“5 ‘L S II-%A. 71 ": “.1:' S . .
G g t“ s lt,]i\ o gﬁeﬁévj‘c_} ; T Al aggutten e e, e e

A(HAnsgon33 Ao i~

D st cys, grae
~9 2549,

reee f— 3833

. SV T)-RAELERL ]
T o b | L
/;T kY JYRARIWLEA @il L]
3 5 5 7 . 8
Bl 2‘.5 CR@2 9 B3k 5k Time, UT

z S h g ‘gf’:ﬁrdatmu"za: 10 FA59 Pe51244 9 L- 7°2 2 - BRMEER
5‘—_,@??' j’l‘gl: 1. 959k
ﬁmu; “TT1a- 58y 00 - Oct. 6, 1982
é-v\tmjozﬂli- @mj”) owr N

1630 1790 {2ATFIIS ~ T IANIGAITT 20000 PiEY A3 FAULIE INEGUEO FNERG ROk dwslelledal

B3Nk
S VN X PN i _

dRE ¥ VERIRY AR 4| ] e e S R —
2?25%6"13—52&0}%% J- T

3?‘}3\ & N )} {9‘] z ﬁ/—) DI L B el I B R e e e B T el O TR &
FHOREL 1N PO U e o me— RS — -
§t \ ~ V) FRTY. TH e e O B e R N
e (/%/(; S‘igi’a”%'i [Shur P BT e ]
N AN oL a-BHL o | | e T L O ot

NSNS L R TLD SR SRR SR

i]\ ;boé A, 1. G GSE.- hot ;.,,’: e ‘» e

v 7 ?\‘ BAS AoHety 25075 g ] i T T e
f"zibliL(ﬁ:%‘bL(L\b - g il
! ’f_"%’%b\véf AL - J/Ll:ofc Sl o= i ,
é‘@%ﬂwpib‘“bnm,(%gtg 14 15 _ 16
LOLKELS 1A, PSonit4 Time, UT

I v N . 3
Qm%ﬂii@é“‘i\ AL ®% Fo@ 950 PcsudFo L -7 1 3 - ARKIEE A



[-75
POILAR CAPMMNS O =3

RItHE
ST

Polar caphbil. BREBEAOEIRLX-—DBWA4Y HYE: He™ H BEFEEKLLT
ERATTVWB I, HLHALHERMITFHZH., BiioDynamics Explorer 10O8BAKES
T. ZEEaZhE (FHIEOXLME . BEyRE ALY OT k. HEROEAKEZTMIH BED & A
TEFic., EMBELNCLEYEZLHEXILRD (BHAKTBEOKIE. OTAFVUT. 5-10eVih
B ., HHfSpolar windOERTE. OV /HT o#elx. 0. 00 1BELIhTWAS.

2512, OT +H = O+H' rwdcharge exchangeRAHKiY., HEFLORFED
crossover level (ORFEELHEFEENSLWES) ULETR, BYR0T L4V,

O FFLHRE-TLEW. HTAAVOREEIRMNTN, O A AVESOEKHIE. MEZHhZEEXD
3. PEnzimn. OV AFurkETEENUL. H & O Ocrossover level
XYEVWHEE (500km at 750K to 1500 km at 1500K) C. BeVBEkK
MEINRTWELENH B EXSNRhTWS (Moore, J.G.R., 85,2011, 1980).

DE—1MWRetarding Ion Mass Spectrometerif. polar capffi
HT. BIxNVX¥-—-0 OV At iax@rlLEqrromh EGIF O AFvR) RRVWELE. =
DOT A UKIE., ERASHhTWEF—oSFEELLFpolar cuspddD ke VHIRVFE— %
o Ofqdvimeil. FBULLKRoEBBER-TEY. HFLuiATORLBBNSE L%, RULT
Wa. Ot AFy DIFINF—IZ MeVHUFTHY. ITOIS5»2xE 10° cm s BE
Th5. HY 4Avoser. O 44> @ 0. 01MFC. He' 44Uk, BN
D O A4FTHIE. polar capDEVEEMSEATTWEEEX>NSE (IIT polar
cap&if. polar rainlBIhA2EFOIANVIADH2HEK) . FTE. polar cusp
M0 OF A F L DFREE DR TWEIBEELH . o ot UFvEIK. HBEEHEOEDHT
HOBE. dubBDs t ARBLAKIEOBC. BEIhTWS,

DE/RIM
Cts/1o31.|‘1/1.,.”
samp!lez 81,/295

0<r ot 1930 2000
101 o
100 i
N
10‘2 [ SR VAR SR U 1 L L1
0 4 8 12 16 20 24

ENERGY (eV)



e 1982%7RXBAA I BEAEL

% BG40 . HEFE A
(& A

KEEDCF 1A SH » L 198250 BE L EE > Do BALARE LEAN. b
K2 GRARETAME o RE L - BB BBILC. BRI KF 5 ho B 0" R K L30T
Wb g L1, 22 CHaBARMBPTALE - /68), AR . Av) CRoHRER
BECTY o7 9 ps i h ) 77 baf BT - 70 b BT AF AL o & BB 0
BBt T s,

BT BA R o AL B R K T CBY L EEEIE N, FRRKETER
ENasis ¢ Ne/im TR 3 k- $IBBAT A EBFEA PRI 0 6 0 3 /35 8)0 B 0%
?Eﬁ e RImr Q2B I M BAESEFN T e v L AA(4B)o B P 1t K1 <AL
[ N &Fg‘],;\gggl:f,\.@(ﬁg];: B (B). BHRASHBrB T3 HERL
B BfEfL FaErd L R RHG G, oG 74 00 BATREY
STRR 0B A gy L f< . BB LTI Lo cBET s, LU, HEERS
LE & E’ﬁ#ﬁﬁ%('[;{ Lo rBAELEe LBDA BEBL KB oI NN B, Qe
IREREEA QM (S S C)E% 0 B F #

g%ﬁ&ﬁ'}*z‘m. Nex NanSS CoE - ToRYe
t?@]%?z{;y&b ﬁ3#kﬁ;&;%§§7 Kp&l T ]
G0N, (v, T . -
figﬁii&htﬂ%r/_aﬁlé:M\‘ii%w) i e
B]ér,;\:%m“ A 27 a4t v
ﬁ.aé&,{gﬁ‘h‘(u&wo t?#l?lﬂ'ﬂﬁ sof ]
v g KEw U M BB Ea BA / [/A
(VAL Tss. HAR A ) ia IRaaans

Q . G - /\ '

b\fi’g*bﬂ‘?éifl:z@l<£ﬂ‘i4\( l \/\’\/\// N

ﬁﬁ‘\lmlblzim\ﬁ.iﬁuﬁ,bﬁtﬁﬁ -sof
FOCtaRER sy ¢ v

P ru ol
D Matiars 9. ; Y o Effect on s 1\1 N /J’\

ﬂ ; . ‘ aNm | e N AR | PV
Phrc F Roguom Distinbance”, N ' v
2)£~ Radn fo . Lba., 10, pp1-5, 1963 [ (W v
Ji&"““,x.)‘ ”W&M—M}{g QA;WMM -s0f

n e Fe gy >

Region Qecompanyuny tla Gract
o;;a Mais Bhrse. of Sovere Wiagratic
Sormg 7, b Qs . Phys. 30.
PP 1623 ~ 1430, 4942 r

g

6 12 1@ & 12 1B & 12 18 JSt
{4th 15th 181hJUL. 1882

ol
{?







%A K

L AY X2
A B RAT

(849

20 4o K B YL F s — F T
Lo T b (3 :dk‘j’“k\ T AR pTH3
» TaRAG IS 25 () e T 3,
FEALTLLR» T, oo,
1936 ~ 17723 0 Hucncay., Claltilo, Chyict®ud
ma,.,Tgtf[ﬂ:}-Mnd 3, = 7 la g 51
ERE Lo fi s o FQThwo -~
TRAT 24T .

G i)
= WM B X AWKt L,
Kl: h. QQT.
xz - hl e{T‘ } (o
(i 7ML 0 5M),

i, %fﬁiz;}%h d 3 Wﬂat}h 7'['0-(157 T ER
¢, =4 €&L?3>,
R B @

o0 ¥ 5K

b3 ed, skt s g TARM@ 2 3
Q%K(S.,)IQJZAg ‘Lfv_ 3

See=CeX, t CoXa (s=iam) @
Coo 54 F Mo EVE g b A
7 - (mMACELTRGE (pudkB T3, T
L X 4 am o 2 - e 1._;%/;}, /Df)“q
Eoe L, BIATEHRY &< fot TIIBT
HAT 3.

Y

% 3wE AT A X AW X
Ry, R=2 o TR FT TR A IS
w3, GlofRIwe LT, %Mui;twgfz
J’»Z;'i\*é/hxnﬂ;.xns/\zrﬂ«,xi
@k 3. 2 kIl T w0 FrK)
TH 3,

tdvy oo

1§ R AE F AT D

jo

o (2 4

16 8



28 iifﬁ

@G E 0 ek 5 Ik H MM

AsRed vtk , LAEBE P IrraFy, HATEY
( 22 59 ) (ZARAK) ( 7 % n &)

“’iﬁmi#au‘-‘n-,
L FREEN T 0 CuLTDfJ’ al pz&tj aF Yy
. 2 ofZBH - ﬁg‘[ 75 <
BaEsBw g 53 24 ¢ ;%Lt‘tﬂ-éw
ﬁﬁ%&‘f’m‘%’@%fiimb\ A

m}ﬁiﬂ@é@% cRE T 3R -
b@’iﬁ\ﬁfﬁ‘hl‘tﬁ?ﬂﬂ’f Jo2r a3 gy T3
)~/3‘L&Eﬁ1ﬁ< L, T 3.
x[:‘;*.},"? 3 BAT L e e,

*mAmimi#Acz,wﬁiA&?

S IR I EP B IB O L

Sy s AR HFEN R

772 Vst RE, REGI» # $IRE 412 &, EBABIT AR < H - 73 Z12 Dst

%—'l‘ﬂj (a 1 nREPT

//105'7’| mgﬂl‘tﬂi,ﬂ:\b clo nclees

culoff :u.gf

. 8218 DAFE N0 g siatlion ot§NE L EE AV ILGF (NoonN,
L, TR DEIFE  ( culoff ;u;

DAWN )¢ o AT &b, GlF 3 Al s
%18

sertbaze .
Y Ao :’-:J:' Y mf’fy" 1324
=R * AT
i 1 — ]
Tt ey o o '\rwl. [1es L/‘ 1 :Jw 3
" vy
R ‘\‘ e M‘n\., P
] r by 4"4Ji o ]
5 ] \ \"‘ A
aimrac e ,oﬁ*owj\ 1 o b ] N— WLA
¥ AW n
0 uvﬁjk\ L
e T MU P B 2] e d e P
TR vreh T 15
8
L) L JAHYARY ocT08CA
Ll i 1947 13 197
F F e T TR I T T T TN
L gl gl - T
I
E i i ﬂ
£ .
Se, 1 o - e °
o o /\A/__/—\/
2 % I > el
N < PR
oo e
e \
x
H z %
- i & F
1! -9t [] 180 T80 ] [ %0 e
LOHGI 1UDE

0 (1]
LONG | TUOE

[ T2 ASYRMETRY GEOHAGNETIC ASTMRETRY
STORM TIME IHCREASE

Bs7- 1961

sun HONOLULU sum

IT\" NMN

{Cuaaings.1968)

24

24
NIDNIGHY

) 12 Bt 3 ”"’;',Qﬁé\ﬁﬁ f?f)ﬂé (ATT ”iﬁtif%"’&-) 1
o fIETR , ¥ ﬂfﬁ)}iﬂ\f‘}iii

DUSK , MIDN,
/)
totrm7- 5% 1R85V
z)ﬁzjx»,a\nAsyﬁw%z;eoa
(X Fodifs (o atkid
AEEbT ). Eo2q (1]
74 Sep. 15, TT 20", 1Y
€7 TJan. 14, TT €F ) xR
AE B a1 (17
n4 Ocl. 13, TT 15813
LA B 3. ¥ 3
nEt, FEEIEE Hma
38 P AE TR ML E A 1 4 1
i, B3 B L o0 THE
,RHE S Ux 3. D3
Lj/mm@j&,@nux—ﬂn T#R
axhT 3 a0 TH3 R
EZ o B M VRD G N3
Fha B gL o s A
S 4T 2GEofBEEL
3k iﬂi&iw%w@i@ﬁ‘?’nﬁ,
.,m R v 2 F e wt
off 1290 < 2k Mmor3, 4k
ST ktLraE R g T 23
32 T H B



3He RICH SOLAR FLARE EVENTS

Kunitomo Sakurai, S. Biswas*and Ramadurai*
Institute of Physics, Kanagawa University and Tata Institute of Fundamental

Research*

A new subgroup of 3He rich solar flare is found on reanalysing the global data.
3He/P ratio as a function of maximum proton flux at an energy of about 10 Mev shows
a break-up of the data into two groups. The first group follows the anticorrelation
of 3He/P ratio with the proton flux, as expected in the plasma process acceleration
models. But, the second group has a constant 3He/P ratio as a function of maximum
flux of protons. This 1s not in conformity with the plasma process models.
this is expected in models where the nuclear spallation reactions are

However, 3
responsible for the production of "He. It is also found that the same break-up

into two distinct groups follows if one plots the location of the flares on the solar

disk. The first group is more or less confined to the west limb of the sun, whereas

the second group is more widely spread out.
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Computer Simulation of Electron Beam Injection Experiment by SEPAC

Hiroshi Matsumoto and Kouichi Fukuchi
Radio Atmospheric Science Center, Kyoto University

In the SEPAC experiment carried out in November, 1984 onboard the Spacelabl/

Space Shuttle, an interesting phenomenon of particle acceleration was discovered.

The particle detector finds that the detected energy spectrum of electrons coming
back to the Shuttle has a high energy tail which contains electrons with an energy

higher than the acceleration potential of the electron gun used in the SEPAC.

We, motivated by this experiment, started a particle simulation of the beam-plasma

interaction in a situation that an electron beam is injected into the ionospheric

plasna.
The computer simulations gave useful information to investigate excitation

of plasma waves by the electron beam and its deformation in the ambient cold plasma.

was used for a one-dimensional periodic model where ions as well

KEMPO code (EM2)
Taking the external magnetic field

as electrons are treated as mobile particles.
the 1D system, we locally inject the electron beam along the

perpendicular to
We found excitaion of the slow extraordinary wave with frequencies

magnetic field.
in the vicinity of the upper hybrid frequency and the fast magnetosonic wave close

to the lower hybrid frequency (LHR). We also found that some of the beam electrons

are accelerated up to the velocity higher than the initial drift velocity of the
beam. The acceleration of the beam electrons took place in the perpendicular
direction to the magnetic field due to the strong electrostatic field of the

localized lower hybrid waves. NOOSE s TEMIOES - Th
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"Ohzora" (The sky) high energy particle experiment

K. Nagata (Tamagawa Univ.), H. Murakami, A. Nakamoto, M. Tsukuda (Rikkyo Univ.)
J. Kikuchj, T.Doke (Waseda Univ.), T. Kohno (IPCR) and N. Hasebe (Ehime Univ.)

1. Object: The scientific object of high energy particle experiment is to observe electrons and protons
in the region of the South Atlantic geomagnetic anomaly and in the aurgral zone.

2, Instruments: The experiment includes two AE-E telescopes to measure the particle flux and the energy
spectrum of electrons (0.19-3.2 MeV) and protons (0.64-35 MeV). Each telescope consists of five silicon
detectors. A photograph of a AZ detector is shown in Fig. 1, and a cross-sectional view of a telescope
is shown in Fig. 2. The outputs from each telescope are counted by seven binary counters and the pulse
heights are analyzed by three 16-channel pulse height analyzers.
3. Initial Results: Figure 3 is an example of counting rate obtained from the telescopes in the
Brazilian anomaly and in the south auroral zone. Upper two panels show electron counting rate, Tower
two panels show proton counting rate. S-1 telescope is oriented to the anti-sun direction, and S-2 is
oriented 900 to S-1. The wave form curves under the panels show the directions of the telescopes to
the magnetic field lines.

Observed results show the particles increase in the Brazilian anomaly region and in the auroral
zone. The counting rate of S-1 is apparently higher than those of S-2 in the auroral zone. This means

that pitch angles of particles in the pole region are 90°,
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Electron temperature measurement on board EX0S-C

K.1. Oyama and K. Hirao
The Institute of Space and Astronautical Science,

Electron cemperature probe on board 'Ohzora' The electron temperature probe has a
started to measure electron temperature after specific purpose to study in more detail several
‘Ohzora' was launched and the satellite atcitude interesting phenomena which were found during the
was controlled in good condition. Four probes EX0S-A satellite mission in 1978-1979.
They are;
?guizgoﬁrdizzjtzz,wergnzugEOZhZhsrce):ZS?ft;:ie' (1) To study the details of an anomalous electron
fore, is alvays out of the satellite wake and temperature heating which is associated with
leccron temperactucre in the un— plasma waves (Oyama et al., 1984)(Fig.l) (2) To
can measurc e P a1 bed Dl V.4 find out the mechanisum(s) for the very steep ele—
g Sturbed plasma. ctron temperature gradient near midlatitude trough.
".\ One of such example is shown in Fig. 2. (3) to
study the electron temperature inside the plasma
a Fig. 1. Mapping of bubble. Observations from the past 3 satellites,
Efectron heating TAIYO, KYOKKO,and OHZORA, shows that electron tem—
z which occuns oven perature inside the plasma bubble varies according
%g South Atlantic geo- to the evolution of plasma bubble. (Oyama et al.
ur magnetic anomaly 1982) Since we have several plasma-related experi-
o obtained bU meana ments on board 'OBZORA' satellite such as plasma
2 o3 EXOS-A. sounder, VLF receiver, energetic particle analyzer,
- iou and electron energy spectrometer, we hope
that more detail study can be done by means of
o EX0S-C.

5 References

b Oyama K.I., et al. Anomalous electron tempera-—
tures above the South A'mericen magnetic
Field anomsly, accepted for publication
to P.S5.S.

Oyama K.I., et al. Electron temperature probe
on board Japan's 7th sclentific satellite
"Hinotori' Proceedings 13th ISTS Symposium,
1515, 1982.
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CompEnergy Rigidity Velocity Tr.time Energy Rigidity

Velocity Tr.time

(MeV) (MV) ) (min)  (MeV) MV w) (min)
P11.4-4 50-90 0.055-0.082 164-94 0.8-4 40-90 0.041-0.092 220-94
P2 4-8 90-120 0.092-0.)3 84-85 4-8 90-120 0.0982-0.13  ©4-65
Pa 8-18 120-170 0.13-0.)8  65-44 8-16 120-170 ©0.13-0.18 85-4d
P4 18-34 170-260 ©0.18-0.26 44-28 16-30 170-240 0.18-0.25 £4-30
P5  34-80 260-400 0.26-0.39 28-16 30-68  240-360 0.25-0.38 30-18
P8 80-200 400~640 0.3¢-0.57 16-8 68-100 360-440 0.36-0.43 18-144
P7 200-500 540-1090 0.57-0.76 8-4 .
Al 9-70  130-360 0 069-0.19 128-41 8-66  120-350 0.065-0.19 135-43
A2 30-70 240-380 D.13-0.19 67-41 32-66  240-350 0.13-0.19  B£4-43
A3  65-170 350-570 0.18-0.28 43-24  84-120 350-480 0.1B-0.25 43-30
A4 (30-250 S500-680 0.29-0.35 28-19 120-240 480-680 0.25-0.34 30-19
A5 320-370 790-850 0.39-0.41 16-15 270-370 720-850 0.36-0.4) 18-15
B >2 2.5- 1.0 1 > 2 2.5- 1.0 \

Table 2. Solar particle events observed sboard HIMAWARI

Date G-A Hoonset Lat. Long. Imp.SlDonset Imp. Vw IMF p B C
Sep.19 77 G 0955 N 08 ¥ 57 3B 1028 3 330 69 12 1.8 3
Sep.24 77 G 05397 55 10 0.1
Apr.11 78 1334+8 N 22 W56 3 1401 3 505 45 30 25 10

May 7 78 G A 0327 N 23 W 72 1IN 0323 3-  (420) 52 32 0 3

Sep.23 78 G 0844:3 N 35 W 50 3B 0345 2+ 340 66 32 1.6

Feb.17 78 A 1805 N 16 ¥ 28 SB 1805 1- 310 73 S0 1.0 10

Aug.2) 79 G A 0550 N 17 W 20 2B 0607 1- 600 38 10 0.4 10

Apr.10 81 G 1632 N 08 W 36 2B 1642 3 g0 59 27 1.0 3
Apr.2d 83 1346 N20 ¥WsS0 28 1348 2+ 780 29 32 1.3 1

HMay 10 BY 0715 NoOs W73 IB 0717 | 340 66 11 1.6 10

Jul.20 8§ A 1310 S28 W75 1B 310 ¢ 410 55 37 0.8 3

Jan.31 82 0020 E S 13 E 08 2N 2329) 3 (380) 53 66 1.6 0.3
Har. 7 82 0308 E N 17 W S3 2B 0303 2 370 61 25

Ju) .22 g2 1648 N 18 % 83 |IF 1645 2+ 55 35 4.0 3
Nov.22 82 1741 Sl W3 N 1742 2 55 23 1.6 3
Nov.26 82 0230 St Mas 2B 0235 2 55 33 30 t

Dec. 7 82 G A 2341) S19 w86 B 2322 3- 55 36 0.6 0.1
Oec.17 B2 1820 S 07 w20 3B 1820 3 55 35 1.6 3
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an Array for Broadband Observations of Jupiter's Decamctric Radiation

Planetary radio astronomy experiments made by
Voyager 1 and 2 discovered many arc structures,
like open or closing parentheses, on the dynamic
spectral plots of the Jupiter data. It is important
to investigate the origin of such arc structures
to understand the emission mechanism and the beam-
ing of Jupiter's decametric radiation.  Jupiter's
decametric radiation when received on Earth is
strongly affected by interplanetary scintillation
(IPS). The French group suggested a possibility
that we could test the previous theories by study-
ing broadband IPS phenomenon of Jupiter. The
broadband observations have become more valuable

than before.

We are planning to construct a decametric

array ‘for broadband observations of Jupiter.
Using this array, we intend to obtain the dynamic
spectrum of Jupiter's radiation in a frequency
range between 20 MHz (observational limit to avoid
natural and man-made interference) and 40 MHz (high
frequency cutoff of the source). A conical log
Spiral antenna, which is a kind of frequency inde-
pendent antenna, is used for each element of the
array. The array is rectangular and consists of
8 élements, 2 EW by 4 NS. The array has a constant
gain of about 15§ dB, which is greater than those
of currently used monitoring antennas (fixed fre—
quency), such as 3 - 5 element Yagis. The NS and
EW beamwidths of the array are about 20° and 50°,
respectively. The beam of the array is steered
by using delay lines, and we will be able to observe
Jupiter for about 5 hours around transit. The
capability of the array for Jupiter's decametric
radiation is shown on a plane of frequency vs.
flux density (Fig. 1).

KOITIRO MAEDA
(Hyogo College of Medicine)

The signal from the array is amplified by a
broadband amplifier, and fed into a commercial
spectrum analyzer which is a swept—-frequency spec—
trograph with adjustable frequency ranges, band-
widths, and sweep rates. The output of the spectrum
analyzer is recorded on a facsimile recorder for
a monitoring survey of Jupiter's activity and also
on a magnetic tape recorder for a detailed analysis

using a computer,
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Source Location of Jupiter's Decametric Emission

Simultaneous observations were made in early
1979 at 22 MHz from Voyager 1 and 2, and from an
Earth based observatory (Mizuho-cho). The Voyager
1 and Mizuho-cho records were compared and several
storms were found which exhibited a high degree of
corxelation. All of these correlated storms were
of type non-Io-A. Some of the Voyager l-Mizuho-
cho correlated storms were identified on the Voy-
ager 2 records. Recently, we analyzed the corre-
lated storm observations and concluded that the
source A radiation is generally emitted in corotat-
ing "searchlight beams" of distinctive cxoss sec-
tional shape (Maeda and Carxr, NATURE, 1984). This
shape, a curved sheet that is concave on its higher
longitude side, is in gualitative agreement with
the conical sheet beams that were assumed in some
models accounting for the decametric spectral arcs
when such models are applied to the source non~Io-
A

An interesting application of our beam model

is to determine the source locations. We assume

0°

KOITIRO MAREDA
(Hyogo College of Medicine)

that the leading and trailing boundaries (storm
start and stop) of the curved emission beam are
cones, that axes of the cones are aligned with
the direction of the magnetic field at the sourxce,
and that the emission frequency is close to the
electron cyclotron frequency. The GSFC O, magnetic
field model is used. The half-cone angle of the
emission cone, ¥ , is taken as a parameter and the
source locations are calculated from the data of
the 5 correlated storm observations. An example
of calculation is shown in Fig. 1 (¥ = 50°).
In this figure, the Jovigraphic longitude and lat-
itude of the foot point of the activated magnetic
line of force (see Fig. 2) are indicated.

We suggest that, in the case of the source
non-Io-A, the foot points of the activated magnetic
lines of force probably lie in or near the northexrn

Jovian auroral zone in a 1ongétude range oflthe
&Ctlve secror proposea Dy Dessier and hill.

Foot Point

90°

270°

O Storm start 180°
@® Storm stop
Figure 1

Io footprint

Tail field auroral zone (Connerney et al.



I-52 w3 M OX B B Zo BN MR B S X 5 4 1S X B
o B S5 5 X — b Jr @ W1 8

5 H —FH. BR MmxE
MATRESFHMER RBRIATEH

1., 08I

MEEEOELTHELEZEDIIL. KE»BDTFTHA—RIVEHFOERBHRENOD
SHMEKCLBY 2T A EBHUCHBATCEZAVATAERNHMBLE., COBWY AT A
. H1OX I EN.,. FEREROEARTA LT — 2 RMT Z2EFEOIMETHAR
ThTWwWa. 7YTTHR. BRELBLFFAXT7VYSTTAFRALTEY., BARER
21.87MHz., BHRIFEILI2KH: T, Z R\ AL EFRELEMODCH D4BHzO B H DWW TR
WMT AL NTER. BI2ETOFENDAE., XKBF WA —rIVHEHOBBEOA R LANA-
ARLSNKN—AFDEEEIARA—TFTRZ32LHATCEZ. OBy AF Lk, 198349
PO REBAUAHALRE2EEORAE Y —X Vi ERNITVWSE., TOMBHY AT AD
WAEEWLK DI RTEY, T8 M EHNT—FICOVWTHRHFETR >TSS
DT. ThoOHEBKODVWTHSET 3.
2. B AFLAOHE

COBRRV AT AR, BATEBEHMMNILIMEDRBELEYNF — 2 24T 22k 2%
FELTEY., 322V HBEzHDZ, ULALARAS, Lo bM@EIcTBBILeA
VM I YV RBLIMEDTF — A REF» RNV F—F LU —F I IREHEL. XB
BATHI LAV I ELDEVBLABI IV THBBFT T A2 L0 LE. &
. BABRNECRBELTHS 27— 2 RLA[EERNEHEB O L 0 Z80M NS RBET
ZUBTHAEBRITBLTIRBZ VYT TREFRURAALT WS Z 2 ARIPF L =D T. CHOS
B A TODIAOAICEELMNODEN D7 AV VU ~Ya vi T4 RDo S5S—TFThos k.
3. BREZHT — 2 DEHK

REZTTHLSHOBHT~ZFAREEXHATHEY. 0
HMPlo-Brlo-ADKBHILODVWTEH2. F3LxT. @2
S YIo-BODBEARSL IVRDSAR—AKTHIZ L NN
D, LA2ADRABEOE—JOBMARERFEIZIL<A—T
LA LHhOKHEREBEBORELEM CTHAIZ LA DNDB.
ZTHAKNUTHI S RERE Y YFUV—YavoEED
LbEMEKBIIREZENDIES D2 AS Y. LA LR
BHRCEBAELANARODNZ., ThEBEBENDZMY Y F L —
Yavit&kdb0ThY. SHENDTF— 20 E MK

EHHET A LRIV ESH LM VWERIFATHE 2 5., B
(2EZXR) BAHBEBAMEESHI3E R W T RE48 M1 BESEo&HE
4S#. BH P3,P4,1983
T T T i T )] T T T 1
® MAR, 26, 1984
-
P ¥ OB &
ﬁ Wﬁw
R i 1 '
R ' ' '
o B T e SR U P IIRUSVAN
# ® : ; i
= | & : | :
E WWW’M
T [I ] . F : T
. . . — 4h 55m 10s 4h S54m 5@s 4h 54n 30@s

! T
5h53m0s 5h52m3@s Sh52na@s JsT

B2 Io—-—-BY—ADEHHuH M 3 1 o —AY— 208 #



1-53 K% & ¢ REBHER
— A5— FAIIP AN NVEBM s AFL—
AL T AR R
(ZBRPIAER) (KRR FE)
1. _~& Bohs A2 NVOF -9 »35 . N —
s8R 6 Bk, RB s : AR R NoOANGBEE. Zoklc (BEE AKX
FK( 20MHa~ 4o/Hs ) & 54 T 3o T X Hie) k&) i)k L N AR D,
Ny MABER Y < R e SEHE 1T

P54 208 re KV LI -2 BAuA N =y
! Va SO TANT KN )l/%&-}hﬁ’:‘/xfl\gfﬂ? SPECTADM DATA :‘c.n.r
HLEnT. 22 kBT %, s
2. FLISo I AN R R A T 3 ——
7_’“/1 T g /V% SRAT Ia ! . o;euv A/D F.0.0. I}
BAVAT LoTow 2 DES] B ! iler ol | o
kFF. LESNEAEH7 > 0 VRFBELT e '
“BF -9 a2 -4 - KELSRTLALT 18 YAFa0 70973

FhHLBEFBER T B L &> T
FAF S VXA NWEABT N o B
TH NG N RS 0T T
I BEACT, TEOHKEI S, T\ B,

(1) VP94 L0T5473y 7 ANY
FIL(8E or /6&)NIEXDEE (AN 7
FTHRIEER)AT ).

(i) T-9La-9- 45 0BET -5 1 mi
AEOEME (DT B ) 1 et o min
HBERE L9 T 2o 2 AL NLERA #28 aRFFed PHIHANINY
KT (T’ —F4 A2 N5 -

5 55 8 TR ). I .

(i) R=VFI)La oz -39 — e & MHz L H
BEARIL AT A BEMIcX V. BA LOT e A —
SR DN TRE

3. F -394
F— TSy T HINNES DF

O FBROF)E R, ERIETRBNIR S
ShBFCHBD. #Ko BAAAH &
BANI hvE . IS AT LK ED D 3()
T-AN? N OF - Gk E 2B L
APrRFT. £58 8 /9534 /08
Fa0HN Tpell & ULV (XBE
B)DAN? b BB, B2)A T
Je) 72%BnF - FJIEBN. 53

20+

38y 5 54 ey 2L ' 1 mi
/6B E R 2.8dB/ cofor . min




1o L imd3en - GrimshawBo % 34 A R (L)

z H B R, P % A
(XT8% £ 7D (X% K 78

FEAURATBBHE 71T H 3 Lindson - Grimshaw Fi7, Kad o hbr il 3
bewHonFETHS,

L s - Y N S 7oV P SN

30, AD 3R BE S B i1 3 oA T BTE 3 XTI 5k g =T
T=dt, V=ld-#)/2e0? K3, a0 37— BaFREI173 E&?zﬁ{@ 2
BB BB Bt T F A A Th3, Z2opufar>BEEHF3I. A=Z+44,
DAAT =8 = .’11-.4-4‘7;} %: (;'47'4';30 .

MBaBRT Y00/ s kFrcs lpoeza b— 52 ot 5 bl sfbst
FEITRE FHE L . Yoo x X ZmW KBS 4TFF L 70 3 = = FEBELE,
GBI Y= 0/tto—> o 1B T LT Fia S 3 ACERATRK,

Lm0 KRBI e20 WOPrny M (%, 935 378A* | T 57. 33" V= 0440
CARGEER | 213 o 5 2 o V= o420 T =Br DI, Y =0k pDTIT L)’
RE<23 . vo % Y= 0433049309 T aFRREFEEE LB L, 4T
T-0, £0 TOEAFRELZ U 3 .

g BT 0558 AT R B BRA T RAMUE ¥ &5 5T 3 00 BT SHTe 1
I L

1] V=040

—-130—



LUy =4~z § )Ry T

% 1416 AP - A5 E BGI T
Mol 2 R OB ol D
1) FRBw/E 2) AL ‘ ) 1

PRERL (T <70 k) = v T . U 5 ~ 42104 . G o fBrrdem 5™
B o Ra 2 ﬂ“‘%}aﬁ{g’rﬁq 3 2y, @BE g ‘L.? v-4 g3 uwMST b:‘? - (i_
PAEAT S, CRTRT 2. D kS aBE. RBENRIERT B ALk 3
BE 0 BT E L LB T 2 AL P hy o - —FWrh . WL 4”'5%’?71}
5. KiFSaEz e e g 2 833 820w 297 2ol agGe o =73
SRR T v B, . oty

THE G /9088 A e iS5 3Ra2E .7 L if,‘l‘UHFv*’y"(/?\qz-“N/
66.7 W) 5 Wv AT e ot f M B @ LA T - 9 5 b e 2D 0 4y [
W%@ﬁﬁiﬁt<ﬂﬁ7%-%ﬁwmuﬁmswmzuaﬁﬁﬁ@ﬁ%zz?@uwi
97007 {2 B T F ) R o fBRA TG R D CHEER 7
I~ S km it B oo o le Medn3 2 eodi k3. o

@1 ff:i?o e ﬁ’l(‘_ ’g&-;@lﬂf]k e \%,,ﬁ';;-.\, 9¢ Lo BB X o [BE ( KTE L;%{ [5° E®Q
AT AR ) 5. o5 BE 2:RE T AN b ook RiRE . @;ﬁqﬁﬁ%}r\‘;%
FRTET . MWL EAR T D ), B WE Cho) o FHT R T 3 4B RE PN
7 eEREE . AEME o CEHERLE S vA L =2 w2 3BRR TR EE . E
CAY 2 BET . &5fly v £t 2800 4R (F) & Fio/atfg3 = ztfi.vMS . &
Boar. 2AME 0 vl KA o B BTR T3 e TRE6Y 42 0 3k o{ni{g 1{,::;
3. Dy B Wt DR EN B st o WLk fonisT e L ethE . )
AR wIHE B 5 S vra s e K AT H \ “

I A E Y L LEEURE ™ Skl G B I N RE (ME o TH A };—1;
FALLTEE NG bR~ g 2005 T e T Y . A';”\fja.é_tﬁ{trkmmi“- ‘
L5 BT o XD . EQoBUMA s EHMme sF 3> 2 e, FifgTI. 2
DR v g T CWMB 2 T T g M0,

fi,\g‘j 7\;§(‘ 1) Fuleo et al, J-‘Geopf\ys. Res., 85, (1551957, 1977.
2> Miller et aly, Geaphys. Res. Lett., 5, q37- 942, 1918,
3 Matsuno, T. Heteor. Soc. Japaw, o, 215-~22§, 1182,
4) Hires, Con, 7. Phyc., 38, 44|~ &8, (960.

Al

Voo

VERTICAL WAVE NUMBER SPECTRUM

Il - 15 AUG 1880
1.0

0.9 u :
ool —— o &H] AL r00F T AT KRR b
el =T BN e W kg A R 220E N7
é 0.0 MILM P o AeB WG AN 7 Fu gﬁ s & A
é—n,e— - e - R (= & W ':P%!‘Méb}\l:a\ VAL Lo T . 2B
g Y~ F BT A T
= ~0.8 -

-1.0 L L )

So0 200 100 50 20 10 S

PERIOD (min)

—131 -



. BEMATICRGBBOE, 7522 —BOREeF Y v

HEREZ (RRKx) BE ¥ N\ B

The goal of the present work is to pro-
duce a computer code. for the numerical model-
ing of tides and pPlanetary-scale waves in
the middle atmosphere (£ 100 km). In this
code, the coupled partial differential equa-
tion system is golved which describes the
linearized, steady response in the dissipa-
tive atmosphere with latitudinal tempera-
ture gradient and mean 2onal wind. This is
basically similar to Poruhes(1982a,b)'s
work on the comprehensive modeling of
tides. Qur intentions are,
the previous reports,
to pursue the Possibility of calculating
the short vertical wavelength modes as the
propagating (1,1) diurnal tide directly by
this code, ang to estimate the effects of
the background wind and temperature dis-

trivution together with various atmospher-
ie Parameters.,

as stated in
to produce our codes,

Many computer experiments have been car-

rled out to investigate the numerical con-
vergence for various w.

1y on tides,
known variapy

ave modes, especial-
The present code has four un-
es, i.e, velocity vector and
temperatyre Perturbations in the latitude-
ble numerical conver-
priate grid size: the
ng matrices used in
ecome larger for some
Typically, tpe calculation of
the diurna) Propagating
hemispheric modeling req
82=250 m ang 48=73"
acceptable accuracy ey

height domain, Reasona
g&nce requireg appra
order of correspondi
the analysig might p
wave modes.

uires grid size of
or less +to obtain
€n when some of the

numerical conver-
génce are applied in the algorithm. Full

spherical modeling by thig grid size is

not easy due to the practical computational
difficulty. Longer vertical wavelength modes
as (2,2), (2,3) - and the evanescent (1,-2)
mode can be better calculated by coarser
grids. The codes for both the Wilkes
equation based on the classical tidal theo-

techniques to improve

RLTITUBE (XM

(6)

(RRBEMN)

ry and the EGM (Equivalent Gravity Mode)
1970 et al.) are also
used for comparison relating to numerical

formalism (Lindzen,

convergence and results.

Calculations are mostly carried out
for the solar thermal and lunar gravita-
tional tides using these codes. Fig. 1
shows an example of the vertical profiles
of the northerly wind component of the
solar diurnal tide at various latitudes
under equinoctial wind conditions. The
forcing is conventional (1,1) and (1,-2)
modes. Further results of the present
calculation will be given at the meeting.
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A consideration on ionospheric wind dynamio
to be driven by planetary wave with two-day period.

S. Kato, T. Tsuda, and R. Ito
Rasc, Kyoto Universicy
It {s almost estoblished that there exists an acmospheric wave,
in the midule atmosplicre, wvith a period close to two days. The wave
is fairly stable, enhanced in suymmer and, very probably, 1its wave
aumber is three. Since the vertical wavelength is found very long,
one could expect that the wave drive an atmospheric dynamo penetrating
in  the ionosphere, The present work treats with this problem finding
a set-up lonospheric eclectric current syscem, simjilar to that of the
tidal dynano, but recurring in two days. For anti-symmettic mode of
the wave the flcld-aligned current is considered in calculation. It
is likely chat the present currenc system with the total current of
50000 A produces a fluctuation of the Sq current vortex with a period
of two days, a finding which i{s consistent with some observaction.
lonospheric electric conductivity 1s assumed to vary between day and

night depending on che solar zenith angle but symmecric about the

equator.
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We have constructed the global model of the 20 UT=20H, LONG.=32.5
atmospheric electrical conductivity including the | 1
ionization due to the radiocactive substsnces and Ao 0 Z
the attactment to the condensation nuclei or the T\ /W-L
cloud particles, and have examined the responses -20 =
of the atmospheric electrical parameters to the . r
varjations of the cosmic-ray ilonization and the 25 __/ \,H,_/_ Y
condensation nuclel concentration. AEz 0 &
The features of our results are summarized as s . g i ! ]
follows; -25
[1) The orographic effect can be seen in the dis- 10 T T - ~ .

tributions of the air-Earth current aund the [—\ a0

electric field ; the current and the field on alz 0_ ]

Tibet are x4.5 and x0.29 larger than on the -10 L . .

ocean at the same latitude, respectively.

(2) The latjtudinal effect can also be seen in the 2Oﬁ_;F
above distributions; the current and the field ARc O 1. %

on the ocean in the polar region are 24% and b 1

5% larger than those at the eguator,
respectively.

[3] The 20% decrease of the cosmic-ray ionization
enhances the ionospheric potential by 15%.

[(4) The electric fileld increases by 20%Z above the
ocean, and by 7% on the continent as the effect
of 207 decrease of cosmic-ray ionization, while

the air-Earth current increases by 3% on the LATITUDE

continent and decreases by 0.7Z above the ocean. Fig. 2. Calculsted deviacions of the cnnducciv(:;)’)
[5) The 20% increase of the condensation nuclei (80), electric fleld (6E:), air-}‘atthzc(:);:zw:usez ¥

cqneentration enhances the ilonospheric columnar resiscance (8R.) due to the ec

potential by- 8% of cosalc-ray jonization.

[6]) The response to .the variacion of the conden-
sation nuclel tration 4 ds on the .
orography. | noemEEe epends © UT=20H, LONG.=92.5
{7} The global current increases by 0.8% and by 20 T T T T ]
1.3% owing to the above varistions of the AT O g . v
cosmic-ray ilonization and the condensation r \ TR
nuclei concentration, respectively; the global -20 - =<
current may be regarded as consgtant taking the 25 . i * ’ "
cloud particles into account. W
AEz O A
UT=20H, LONG.=92.5 Casb . R
25 T
L ] 10 . —_—
o S/ F 1.
0 A/\ . m Alz O ‘-\ V[-\A\/\/,__ VA
10—
200 —
z 1 ‘ P e—A 1 .
. ] V/m ARc 0 %
1S . — -20 -
[2 L-‘/\/\/v_ pA/m2 H
D i
20 ” - T -
[ R LRTITUDE
[ Fig. 3. Samc as {n Fig.2 except for due to tha

207 increase of condensation nucled.

Flg. [. Calculaced laticudinal distributions of
the conductivity (o), clectric field (E,), air-
Earth current (I,), columnar veeistance (Rg), and
alt{tude of the ground (H) at the longitvde of

LATITUDE s
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Faraday Cup on board Japan's lst interplanetary Satellite MS-T5

K.1I. Oyama , K.Nakazawa,

K. Akai and K. Hirao

The Institute of Space and Astronautical Science

The Faraday cup which is to be on board MS-T3
will measure the bulk velocity, density and tem-—
perature of solar wind ions with the accuracy of
10 %. The cup consliscs of 4 grids and a col-
lector as shown in Fig. 1.
grounded to satellite wall. 400 Hz square wave
high voltage is opplied to the 2nd grid to modu-
late the incoming ion flux. The 3rd grid is
very lmportant to block the high voltage leakage
to the ion collector which is locaced behind the
4th grid. The 4th grid is used to suppress the
gecondary photoelectrons which come from the
collector. When the energy of the velocity compo-
gent normal to the elegtrode plane of Faraday
cup, 1/2 m/e (V, cosd)” becomes equal to the 2nd
grid voltage V_.", as MS-T5 spins around the spin
axls, modulating ion current appears at the
collector.

What we did so far during 3 year's develop-
ing phase on the Faraday cup, starting from the
basic physics of ion response to the rapidly chang-
ing high volcrage are; (1) To check the possi-
pilicy to measure 3 parameters mentioned above
even in the strong sunlight. (2) To get theoreti-
cal description on the ion current response with
regspect to the satellite spin angle which 1is
derived as

2
- Vel “Vob L THt g
iout /T nOSoe{Voimo c e C
252 < (W~Vog)?
+1/2 a ("% 5 g )
wvhere a:mi/ZkTi, W= 2eV _./wm,, £=cos B, and §

collecting area, k Boltzmann's constant, V. ampli-
tude of square wave which is applied to thé 2nd
grid. (3) To check the above equation by carrying
out laboratory experiment. One example 1s shown
in Fig. 2. We have a good feeling that eq.(l)
expresses the behaviours of ions quice well.

(4) To check measurement accuracies which are
degraded by some of Instrumental parameters such
28 fluctuation and the shape of the high voltage.
One of such findings is shown in Fig. 3 which
shows the difference of the characteristic curve
when V, changes from 1000 V to 960 V. We can
concluge that measurements can be done within the
accuracy of of +10 % when V, varies from

1000 V to 960 V. (5) To check te effecc of elect—
rode contamination upon the evaluation of 3
physical quantities. We conclude chat electrode
contamination 1s very serious in laboratory plasma
but not in space plasma.

After we checked these items, we proceeded
to make soft ware for data analysis which should
be done after MS-TS5 launching. The soft ware is
now being combined with overall system software.
Pinally we express our sincere thanks to Meisel
Electric Company for the designing and manufactur-
ing of Faraday cup.

The lst and 3rd grid are

Feont Grid
Modutator
Shield

:rr

Collector

To Preamp
Fig. 1. Configuration of
‘ 5 electrodes of Faraday Cup
10~* S L L I LB B ML
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3 1400 (V}
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LK vy. 5830
2 e 1600 (V)
3 000 (V)
ol b o Ll (v B Emgv_g!BGDN)
-%0 -60 -30 O 30 60 90
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Fig. 2. one of examples of 1aboTacLoTy

experiment and theoretical

curve fiteing

GAS : He
10 B T e R LI R VA
E z BULK Y. 195.0 (mia)
: i ; 800 V)
: 1 v. gao V)
i I GRID
: N = RECT
TE 3 ol
3 g 3 |oN DERS.  2.20 (ram®)
6 ; = pULR V. 229.3 {am/e)
: - 2 1100 V)
Q L
E _| cusve piTTING
g E 1on DENS.  2.65 (rem?)
© =
5 BuULK V. 187.0 (mis)
] 820 (V)
JON TEMP. 24000 (X)
10 )

TR ] SR BT s o]
ANGLE{DEG)
Fig. 3. Variations of the curves
which result from the
40 Vv fluctvation of 1 kV

grid voltage
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