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Measurements of Electric Field and Auroral X-Rays

with Antarctic Balloons

Toshio Ocawa , Masahiro Kobpama~ , Hirosh1 FUKUNISHI * .,
Toshiro Matsuo™**+ and Takeo YosHINO** *

Abstract: A plastic balloon of 5000 m* was launched at Syowa Station
(L=61), Antarctica, at 1138 UT on December 12, 1976, and the horizontal
electric field and auroral X-rays (>25keV) were simultaneously measured
for about 10 hours in the stratosphere. During the balloon flight a weak
geomagnetic substorm occurred corresponding to the eastward electrojet 1n
the afternoon side of the auroral zone, and the electric field increased from
10 mV/m to 40 mV/m. There were good correspondences between the south-
ward electric field and geomagnetic horizontal component and between the
westward electric field and declination. Observed auroral X-rays were homo-
geneous throughout the all sky and of diffuse type The X-rays were enhanced
three times during the substorm. The electric field clearly decreased on the
second X-rays event but there was no clear change on the other two events
There was no special change in the electric field direction during the geo-
magnetic substorm One hour averages of the observed electric field show a
clear S;? pattern The height-integrated conductivities were calculated from
the observed electric field and the geomagnetic variations at Syowa Station,

getting the values of 1-10 mho The Hall conductivity increased during the
substorm

BY 1976125128 1183849 UT, FiA s, 5000m® o7 2
JEEREMWE L, FHI0EChie - TRBRIZ ST 2KEES LA —o 5 X

* A REIR IR IR MR 22 %=2 . Geophysical Institute, Kyoto University, Kitashirakawa
O1wake-cho, Sakyo-ku, Kyoto 606.
** PR(LEZF7Er The Institute of Physical and Chemical Research, 7-13, Kaga™l-chome,
Ttabashi-ku, Tokyo 173
0k [F Ny R 7ET  National Institute of Polar Research, 9-10, Kaga 1-chome, Itabashi-ku,
Tokyo 173
*rkk TIEISERE TR IR T = Department of Electrical Engineering I, Faculty of En-
gineering, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606

whdokk B SUBEREEHWIIEFZEE Radio Physics Laboratory, Umiversity of Electro-Communi-
cations, Chofu-shi, Tokyo 182



No. 63 1979) EESRICE 2 BH L 4 —u 5 X EoE 277

(>25keV) ORBSEEZT -7, BEEHEAD, FHOFT—o 7HOHRAE v = v
FEIUCHIET D HRSY 7 At =24 b Y, EEF10mV/m A5 40mV/m iz
WL 2. BHORRE R & HRERATFR I, Eie, BHOWER ST LIRA
DRICT 2ZEETR L. BAlEhit—o7 XFRERKChIz-TIEEAY—
Hirn diffuse IO DThH o7z, 7 X b —2ami3[Ald—o s XEr#EAL, ED
550 1A B o ICEAESBHOBDBHE LIz, %0 2[EIC20 T,
o & D LEBHEOEIZ AP oT2. BT R b =212 -»TEED HA T T &5
DL Eh 5o, BRISHZELO | RHEITFHMEIIH 60 74 SP BIERL k.
MBAZEHORIGZEL L BRS h -BERZE (> CERBESEEE2HL, 1-10
mho DE# B/, ¥ 7 2 + —2Fizix Hall R38R 8L 7=,

1.

SIKIZIT BT — o TREROES & XBORBEAL, A~ 7972 —L0HHA
iFRT A2 ECEETHS. BRI EORSEIL VR TEHBERORR TH .
7, BASN B S LERER JORIAFENIRTE7 7 X< F) 7 P RHEET 2
ENTED. A—v7 XKIF—o7H0ORMBIZET T 2MERTFOHEBNER 2 b K
HENn20T, A—o7RFOMBLZNLOWE IOV TOEREE XS, Lichis
TINHO@HEXABCBERT A L, T— o7 DREME, OV TREEEY 7 R b
— LADEFERDIFERIZE s TEETHD.

BREHIC ISV TE, 1968ELXA —o 7 XBOBMlE, F 719726 LKES OB
175 T a. X1 28AIK R BARCUs et al. (1973) ZiZ, BB ICETS
fE R TaNaka et al. (1977a, b) 1ZHE SN T3, DXL OHTIOHE » AERIE T
HTEMTE,

LB EE ‘

B OKFEGAT ¥ 778, AKPFERCERL TRYIFTRE, £X 4m 07 727
7 A N =BG FOGRES 3m (ZEEESR YR, TOLRITITS y 7 a~F v
THRIFEILIEDDTHD. KET Y7 FOE#HRIE S0m T, B OATEIUIIZ
1x102 Q) # fAv-7e.

F—o7 XERtryv—id, BRIAYFEE2mm O Nal ¥ >YFL—-Y s >¥Hv >
y—Thsd. BHINDITIL X~ 25keV Y EDOHTFT, #7 Y7 —0BHATE
D £45° THDH. FHANZIIMR Y~ FfFE 7 + =l RCA2060 2\, Hv v
P2 TELIROZT LS, QOTE2BORT IR AHEIT L. TDT7 1 b



278 NIRHE < /NEIESK - faP8 1 - AR - FEER (PR Ak

i
WIEZR CE L & 2 AU 7.

TV RFELSSem D HEDT A I =2 LR TTETEY, RRRTNTT VTS
S TCa—=F v Lie. SOEBYKEELT T FEdMan Lok R e Y, ERT
DHAEL 705

BISOFRMIBAICIEFEE I A VR A, B lem, EX 30cm D S—<o [ ki
IALM2LHEENTHD. KET T FEEHa v 7%, H20PORETHR T
DIZEln X, IANZHFRINDEENLBIEL, BHL L EZILRL T, €50
HL % erZ Lz,

3. #H #l

1976412 § 12 A 14833843 EST (1185384 UT) (ZHE R {550 o dg )k i L4 B, 5S000m?
DT 7AF ., 753EEHCT, BhHEeA—o7 XBOBMEB2RIGS €= EELT
fir 250°-260° O FFIZML ¢ 5 L 7=,

TERMRGHE X 2 7 D3RG RIRE, TREG ORI ORIFOE L Dz, DB ES M
ERT TS A =03T  F TO=fIEEOGICRY, T TEEcEEEAL
72 ZORO—XONKFEGEAAT v 7 L RBT v 7RI TR L e o
20y, O O—H{OKET v 7 FIEREAKFERCIET Y, RERGOWMET > Z e
T&Te.

TEERIGERO TR LR L 2R, 2 v 7138845 BT 2 edibhs7a. L
ST Y b7 EEICIRO (7 XAy vy 7 —35945° ez eilinh. Xiky
YFL—=Y s AT S —OE/N £45° ThHHIH, T NVITOMREEIE LIS ST, 7
Y7 =R D HIAKFEA D RKECE A RTDBE AN -7 L Ll 5.

M &Sz Tl /&S, X IO H MM HFEERII (GA) D7 L X
— kit LT =y — Lafle X Lo RT.

4. % =k
B LA L7 & 578828k b D, T BHZBEAI » TRD KT BFOME & Hi X 2
R BRI L CHAM s 7ot — o 7 X ot EiEe X 312RT.
B2 2 HKFEH M mV/m »nh 40mV/im ORfZZ(LL 7. EHOLAE, &



279

MR L 2EB L —o 7 XEOBH

No. 63. 1979)

i
1
7
!
B R I
] 1 i
L 4 t '
'
' 1 l— .‘;
TN
i
i
T t

i

t

i

il

|

T
AU

il

ARY R AXRRRI R ARRARAN

|

AR AR RRAHN

|

—=

b

|

il

i

1

\

il

\

|

AN
il

\ll

!

'
| \\

FUEEN !
Liaaas it

KEESE (Y), r—os X, FEa4 L (GA) oF L A—sHH

Telemeter output of horizontal electric field (Y), auroral X-rays and induction

coil (GA).

= 1

Fig. 1.



280 NIRME < NEIESA - 787 ¥ - MR ERER - 7Rk CRat &kt

> S0 . . . . . . . . " .

= a0
_Jm§30 -
wZz2ot
w— 10 L
oZ o . ; . , . . , . ;
x
5 90 — —_ . T
W
—~ o
-4
<Z
£S270 |- w
RG *’\
g8 | Aw*/f/ww\d~hwﬂ“//w\// ﬁJ
€5 NJ"

30,5 Ty 23 24
DEC 12 1978 uT
B 2 KFEEGOME L HA
Fig 2. Honrizontal electric field intensity and direction
10000 —r +— -

1000 3

X RAY COUNTS/MIN

" " s s 1 N
1! 12 13 14 1S 16 17 18 13 20 21 22 23 24
05C 12 13976 ur

3 F—uo 7 XEHEE
Fig 3 Auroral X-ray counts

LOBHEND, EBr & bnwiaAbbaeke LTtz hbicdizl ¢, BlloR%z
EFEIAE OF IR - 7. BHOMIL 148—19 8 UT 1K x <, BHIOBDOF A &L
st

F—0 5 X HEOFHAEIL 14 85 30 5—14 85 39 4y, 148557 5—15S8E 1347, 310015
B35 5—1588 43 5 UT \Zzneilikl, BFRM1900 7 7 >~ iz L T2/ ED
4000-5500 77 ¥ + DY — 7z R L7z, b XEHFEDOREHAD I b, H2OE
ICXEBBOBINE> ZOHIEL T, TNENOE/LOEF Y, WAL, Kol
E-ET S, UL, D200 MEEHT LW 5D & S1ITiE R 27\,

B OBAME > HSBEIL L B 4 % 72 0, K2R L 2B 2 MR E S5
(Eo) LWEIMERS (Ew) N7 PLGHEL T, B THA SRR L D KT
2y (H) LIRfA (D) IZx L TRLZS DA ThH D, REHEAL DA B O
BB L TOWTeb D THD, K4nh, Es & H, Evw & D 327 X<HIELT
WARZEN ML, FIBEOmEIZIZZ oz EANE, 0 LT, 1485—198 UT



No. 63. 1979) MBS L2BE LA~ T XBOER 281

DEHOHRIIMET Y 7 A b =20 ZBFRL T2 Z Lathn s, BlloRcEsrbh
B AHDE, TEAEME L 0 100km EN /2D THH B.

BEDZ &L, BASNIEHIZYT AN —0RERNEENTWD2, ZOYT R
F=23H T OB LO TRV, SN CEHOEEREER 22012, 1 BHED
FHEER L 5T, ENOEMTAHIIOWCERERBIZHEE TS, TORELRSIIRT.

40 F
30} ,
20 |
. [T s,
os 0 v v
!_10_
od PUNSCSRGRY Vel
8 M" \—/—‘\K
21
30
20 F
S 00 il W Jas PN NP Vo U WY W Vet T o O
o> O T o v y i =
Z10 WJW
_20-
_30 -
» A
(=34 T
~ 1 1 1 1 L A b 1 A
13 14 15 16 17 18 19 20 21 22 23 24

DEC.12. 1976 ut
4 B (HMERY Es LVERERY Ew) &R HO #HRESENL OKTFRy H LR
A D) o

Fig. 4. Comparison of electric fields (southward component E; and westward component

E,) and geomagnetic variations (horizontal component H and declination D) at
Syowa Station.
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Fig. 5. One hour averages of electric fields and estimated plasma drift in the ionosphere.
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