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Measurement of Quiet-Time Electric Field in the Lower Ionosphere
by the Antarctic Sounding Rocket S-210JA-29

Toshio Ocawa*, Naomoto IwaGAami** and Masaru AYUKAWA***

Abstract: Quiet-time DC and AC (18-220 Hz) electric fields were observed
1n the lower 1onosphere up to 118 km by means of spherical double probes on
board the sounding rocket S-210JA-29 which was launched from Syowa Station
at 16. 15 UT on July 12, 1977 The DC electric field intensity was ~10 mV/m 1n
the lower E region where the electron density was 2-3 x 10 cm~32, while 1t increased
sharply up to ~ 130 mV/m above the altitude of ~ 110 km with a good correlation
with the decrease 1n the electron density. Only weak AC noise was observed 1n
the whole altitude range
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Fig 1. Trajectory of the Antarctic sounding rocket S-210JA-29 which was launched from
Syowa Station.
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Fig 2. Observed electric field ([E+V x B|) and calculated induced electric field (|V > B|)
plotted as a function of flight time. Rocket altitude 1s also plotted. @ is the angle
between the rocket axis and the earth’s magnetic field, and ¢ 1s the relative phase
difference between the probe direction and the electric field diection
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Fig 5 Three components of the magnetogram at Syowa Station on July 12, 1977

130 T T T T T T T T ITTY T T30
120~ -120
10| 4110
~
E100[ 4100
-
% A
O 90| 490
- — -
< | _ae—T"
80| 80
- S-210JA-29 T
I 1915 LT 170
July 12,1977
60 1 lo1 1 1 215} -l 11 3 111t 1 111
102 103 104 10°

Electron Density (cm=3)

B 6 FHCBAIhAETEEORESM (BW (1979, #E) X 5)
Fig 6. Altitude profile of the electron density observed simultaneously (after MIYAZAKI,
1979; private communication).



94 MG« 5 RE S - B9 1 CraEkH

oA (Eg, 1979, #.8) %X 610733, BFHEEIL 85-107 km D€ 2-4 10" cm™ ¢
HbH. ZOfEix, BEOREED 2y, FBAKEE (OcAwa, ef al., 1978) I~ THE L &
V. BFEEE (No) &SR OBALIE (v=4H 1) &L DBAFR% 5 2 % %8 logi, N.=
—13%107%y +4.74 (OGawA er al , 1978) % JA\C, SEIDHEDEFEE R DL L, KS
P BHRER L REETH D2, N=55%10"ecm™ Lig2. SEIEFECBRMNSILE
FEERZ NIV ESDICNSWETH L, 7y ML ETROERERR, +—» 7K
TFHRICL BB CH- SR D,

M2 % X033 OESOGHEMEZK 6 OFFEHE DM ELNZ L, BFEENRE - 85-
108 km DI DOTEL) 12 20mV/m Do — 2 —CT, ZDOEF VAXBOKRKE I LIBERLTHAD.
—7Ji, BFEEIZ2MCHEAT2 108km L v BT, 140mV/m OBELHVEP S ke s &
b h. COFRETO VXB ORE SEH 10mVim ThHL b, b 2HESOMIL, /)
X TH130mVmDOKEETHS. vy, FETFHCO LT LRALOEES RSN S, K
THOBETHEEL L2km FCTRIV0, ZOFREYX Y ETRMEALESE 110mV/m T
H5b.

PUbxElonsds, TTHEE 24x10°m™ 0 EBTH, SI0FhI ) FOBELET
IEEE AR RREEET, ¥ 10mV/im O —2 —DLDTHD. TOEE XY o,
BFEEO/NICEIE T 130mV/im OFEENFELE LIS ot b.

d—w 57— 2R CORETRTEEE L OFR, “correlation” s “anti-corielation” 7»
oW TIE S L DK T AHENFEE I T A (KAMIDE, 1979, /NIHE, 1979a) 73, 4[E]
DM T, HENOEFEELEBHORAMRIIY 520 “anti-correlation™ TH D 2 & avh
AR

LEIOBATCE, BAHKOLEFEDOLD Ay —DF = 25552 ETEigh -0
T, By FOBRBAYERCRD D ENTE Dol LhH - TRAShCESOME
COVTHFLLEafT A2 & CER . L LEED X 51, » o o MENTAKFEEICH
D, Lo ThES7 e — 7 XRECHEVCHATEE LS D EHE SN D, ELELHLS
Vg Vg VORMICHIGE LTRAISRI.DT, KERYEBELBND., WEZDOREDOHE
DURRECH el L, BMEABL BEEYES BREIEYE 2 5. BHIHEE 100km T
10mV/m, 110km T 130 mV/m Th 7%, mr4 , b EREE TREOW T CRKDESL
BEXh, ZoOMOAKEERMIF 40km ThHooDT, BRI LAEESOKFEHED Ay —
A2 10km & 100km @ 2 DDPHFIEHOWTE L TR DB E, &@E 100km TEEhZEho



No 68 1980] Fifim 4 v b S-210JA-29 Sz & 2 %SRS T S EES O 8 95

Ay —ARFIELT 10°V i3, 10°V OB, F/oEE 110km T 1.3%10°V &
7oiz 1.3%X10'V OBEMEN K FEHAC H ol EIT8D. D &b EEE 100km &
110 km DOROBEFFEICIE 6X10°V Fioid 6x10°V DEBEMENHoToz Licieh, Zh

Bz FnFh 60mV/m F 723 600 mV/m OBEBICHIET 5. ZDEFATKE « FHEFRA
DEBOIIZ, BIEHADOBZEEE (00) & Pedersen ZHEFE (o) DIHICHIET 5. i
bb ooy =1/6 FiziE oolo=1/60 LitD. —fUT 01 D5 oy THVKEL LD EiZT D
T, BEOAyr—A0 1km OF—2—Licbin VR D, 20T FA CHRAFEREXHHTS
T EILTE I,

AC 2Tk, =7, b LRFFOFEE 83-95km 1259 100 Hz % T OMBERY: / 1
XL, miry FETEE® 70-50km ic 250 Hz [ £/ 4 @RS hic. Zhbizvth
LA VIZERIRT WA, REXEI. 2 hu, S-210JA-24, 25 EHCHAI I hi-
— e SHRELILDMED 1 REFRAHHTH 5. BEOBHTIL, 96-112km OFE fifE
iV 2 4 22 BRISh, BREics DC BB LEXT A2 HAKMKE LT\ 20k
BDED ) A RET T ATREECRRT 5 D EMRIhic UMM, 1979b). 4 EIDER
T, BEBOBRBFEEVBEMIC/INEL, LA TCESGEEEL NS, RSB YIE
CFIARBERLMNIL ot TD XS IREND, T AAREBRRIE b
e nEBbhb.

6. &t E

FEHRBLBbhs EBTHROEFHEEDO Y- 7 THAII W ESZ, 10mV/m 0%
-4 =7T, Th XY BT 130 mV/im OESZLEA S hic. ZOEBOFEASELIBECSH
stk T 2L, ZCTORBORE IR 4mVIm Y T%. Z0EHOBHEFHTOR
WOV, §FETOLIARENEHERYBLICELRI . L, BrxOEM
A—rI U 5ABEEWMETLIERELT, SEIOEHAGIO X 5 n5ELBHiAIRER DI L
TR ZELMBETHEEELXLND. SBRESVHINEFFEOBAY LTF — 2 %EET
HZENEFE L.

3 2
BBFNEEHIC ST 28Rl 7 » P REE T LA = 2 ZELCSKDO B Y W W, 8
18 K BHIBRBAK O MEBLBEE RS JOBKBOH 4~ I RS Lz 7.



96 NIRHE - 5 LB - 8511 15 CRImE

X ik
KamIDE, Y (1979) Recent progress in observational studies of electric fields and curients in the polar
ionosphere A 1eview Nankyoku Shiryd (Antarct Rec), 63, 61-231
Ocawa, T, Mori, H and Mivazaki, S (1978) . Election density and temperature profiles in the
Antarctic auroral ionosphere observed by sounding rockets J Radio Res. Lab, 25, 73-94.
ANNEREE o /NEIEGL  FaFE 45 o MMBERED » J7EFHIE (1979a) EBRSURC X 2 B é +—» 7 X
DN, FHEBEF, 63, 276-290.
DINREE » FE G « 1808 1 - RRMED - XIFREL (1979b)  Fflie 7 v 1 S-210JA-24, 25 Gl
L L REHBRELSOBM  HEEN, 63, 252-275
(1979 45 J1 4 A %H)



