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Measurements of Ionospheric Electric Fields with Antarctic 
Sounding Rockets S-210JA-24 and 25 

Toshia OGAWA*, Mamoru MoRITA"', Hiroshi FuKuN1sm-l< \ 
Tashiro MATsuo -1<** and Takeo YOSHINO�*.,.* 

Abstract: DC and AC (8-110 Hz) electric fields were observed m the 
auroral ionosphere up to 120 km with spherical double probes on board the 
sounding rockets S-210JA-24 and 25 at Syowa Station. The rockets passed 
close to auroras. The DC electric fields observed durmg substorms at 
magnetic midnight are composed of the height-mdependent electric field of 
about 20 mV Im and the local electric field of up to 30 mV /m. The former 
electric field is the large scale electric field generally existing in the auroral 
ionosphere, and the latter local electric field will be the effect of space charges 
produced by precipitating auroral particles, peakmg at the heights between 
100-115 km. 

Strong AC noises were observed in the limited altitude range of 96-112 km 
durmg both the ascent and the descent. The noise frequencies varied with 
altitude and were ranged between 20 and higher than 110 Hz. The n01ses 
appeared in the direction perpendicular to the DC electric field. These charac­
teristics suggest that the noises might be generated by plasma instability in 
the 10nospheric current layer. 
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Fig 3 A senes of photographs taken by all sky camera when the electnc field measure­
ment was made with S-2JOJA-24 The rocket was shot at X =0 The left side 1s 
north and the upper szde 1s west 
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� 5 S-210JA-24, 25 %�-Z:tfilmr!� titc��CJ) DC .:fo J: U' AC $;jJ-C7)��{1IJ. A:htfE:bH± 2 t}) fiHr. sx 108 n � 1 x 106 n icw !J �x.tc. 
Fig. 5. Examples of record of DC and AC electric fields observed with S-210JA-24 and 25. 5X 108 Q and Ix 106 Q were used every 2 seconds alternately for the mput resistances. 
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Fzg. 6. Tzme and altztude profiles of observed electric field [E+ VXB[' and calculated field 
I VXBI' on the antenna spznnzng plane for S-210JA-24. 
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v ,0)-c,  7-. t0 ::.,,jj-c O)g��n; G I Vx Bl ' 2: �  L § I v  ,1�1rnri:tvi v;fj:-fuf:,Jz�IEi-c O)m±,$.; t 

7;_ -c J:: v , .  ::. nn; G �±�O) �115t-51'1fH: 0v , -C <JZ  0) J: 3 tJ: t�f�n\&) 0::. t n{b n; 0. 

( ] ) rWDJ.i:v: J:: GtJ:v 'nx:%t1 20 mV/m n{;tf=tf-t0. 

( 2 )  '.fr%� t ?b .:.th-fh 1 0fJ:..v' L, 2 00) t° - :7 2:' ?b 0.  ::. 0) J: 3 fJ:)B}ml¥JtJ:..'�±�O)* 

� 2' ii  3 0  mV / m  v: ?b �-t 0�{r7J: &) !J ,  .:.t O):;k � 2' t tl:1 :E.Jl�l5rii.:.th-f h�tJ:.. 0 

'.fr O 7 'J r h � J:v:f�0)BJ5¥P£:!:filv:.tovt 0t-fuJ:�:f_��1t t' ilUJlU 2' h t�'l;±�O)* � 2' (!) 

� 1lvi*= 1 0) J: 3 v: tJ:.. lJ , Wlu�0)�1Jn{1!iifm -r: tJ:.. v' ::.  t n{bn; 0. 

8 1  ffiffi c 7 � � �a� � hk·��s t ����t � 
±-tlUiE:�7}( f j} jJ � � 1 � 

Table 1 .  Electric fields observed wzth the sounding rockets and 
the geomagnetzc field vanatwns (honzontal component) 
observed at Syowa Statwn. 

Rocket code 
L1H E typical E peak 
(r) (mV/m) (mV/m) 

S-210JA-1 3  - 350 15 26 

S-210JA-15 -200 17 27 

S-210JA-18  -50 25 45 

S-210JA-24 -200 40 61 

S-210JA-25 -50 35 60 

o 7 '>' r 7-. t0 ::.,,ffi-c (T)�±�n; G, :!:-fuJ:I�IHl*v:.tovt 0 �:m 2:>ft:cl) 0 �JrH: �;t ,  o 7 '>' r O) �  

�n{bn; 0 -c v,tJ: vthtftJ: GtJ:..v' .  24, 25 %tt-r: ti��t�r±l.ffl t L -c 2 nx:-5t�nit (GAH 

t GAZ) t '  A t:Jt -t 0 0 7 'J r O);t§;if�� 2:' ffl  0 A --t / -tt- nq,tt\t 2' h -C v  ,t� .  L, i}; 

L, A --t / -ij- - 7J; G vii?tlml¥JtJ:..*s-*7J{� GhfJ:..7J" 0 t� 0)-"( ' {}ZO) J: 3 /J:..1.fr:t-c �� 2:{N5E -rt 

t{ 02:1ltJ:..n; 0 1� .  � 9 v: ffi -t51(f;:J{ooJ:-c:,  z i:t51(ffi, B t:t�nri� :7 ui,, , L t:th� 

J:vf�O) o Jr ·J r 0)$m� :7 r ;i,, , R �:tm L � 3 q:i 0) o Jr ·J r $ill� :7 ui,, , P ii o Jr ,y r 
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1£1 9 ±tltF®J_:""'-O)':AJ10)B}'.�@O) _ti::� L-t:: tiliriis::�\O) Er11J � o 'r / � 
0) <_i,� � iic� fc--:) I '\ -c ri i:x� H\( 

Fzg. 9 Dwgram sh owzng the geomagnetic field dt rectzon and roc ket 

atti tude zn th e pro1ectzon of celestzal  sphere on th e horizontal 

plane 

0) Nx�Jfil!WJ 0) r:p J l,\ L 6) � t -t Q .  �q::i i -lh -f  h,  24 �1?&ir1 25 J,§-;j;lO) V , -f i1,/) 4  2:' :t� -t . 

GA -t: :,, +r - 0) T. - 5' 17 4 G ,  24, 25 -8't& t cb ;�firplJ � tJ: IJ �JE L t::t¥;;��.WJ 2:' L -C v , f_: :.  

t 1) :; ;b 1J • 0 -C .-J:3 f'.) , -{- 0) ¥ ff1 :}c, J: cf q� ,C., �ill t i,tll� 0) f J: T P-J /);; /}( 5E � h � � rj=1 ,T?,t�l -C !@I /) 4 

0)�@1jJ fJl1J l1=fJ O) '�±J& EP 2:'.' 0, - 1 0 mV /m , + 10 mV / m  t {jJE-J- 6 3 0 0) tbli;- (: 0 

v , -c -t h �  i'L7ii<�L L t-: -t h G O)�tr * 2:' , 24 �}t;Jy:_ 0 v ,  -c [2] 10 r: , 25 -s·,l:l&::::. 0 \, ,  -c � 1 1  

r L -C &:l �  fiH"'H��)\( vi , mntaJJ!P.! O)�t� EP O)J!;v , t::::. J: ,::, -C 7° 0 7  1 Jt., /::::. t�fft ts*§& �i  

rJil.h iJ ,  ? t-: il<J 9 ( ::::.  ii� L t-: o 7 ; r ft=T :J:-fu,i�, O)jJ !P.J IJ 4 r'.':::> ;tg ;:t -C ,  24 -8-tJ!&::::. 0 v ,  -C &i  X 

180° O) v ' Th i7 \  -c 61) 0 t::oJtmt1:1J;;�;ffi:�v ' ��J, {& --c xtt� 6 1iti-Wi�{�  t O)J:[J&�//),  0 ,  

24 �Kt &: ---=:>v  \ -c � ;t  X = 300° ' 25 �)t r::::. ---=:> v  \ -c � ;t  X=  1 50° O)J-,B'2!1J)lli t W1J 4 G L V \ t :J1� !iii 

24 �·;j;J&O)t�,f'r'£ll: ±�0)1f0)i ,  ..l.ff.� 20-50 mV /m --C ,  Tl���::::. v i  90 km O) �J&�::::. 70 

mV/m O) l:° - :7 iJU.lh t-: 25 �·;J;mO)±�i'i!: vi ,  J:ff.�i::::.E]1 G IJ 4 fJ: 70 mV/m O)m±JirO) l:° 
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