
52 

Observational Results of Electron Density and Temperature 

in the Polar Ionosphere by S-210JA-20 and 21 Rockets 

Shigeru MIYAZAKI*, Hirotaka MORI* and Tadahiko OGAWA* 

Abstract: Two sounding rockets, S-210JA-20 and 21, were launched into the 
disturbed ionosphere from Syowa Station, Antarctica, in the winter of 1976 for 
measuring electron density and temperature. 

Enhancement of the E region electron density of about 5 x l05/cm3 at 115 km 
and the electron temperature of about 1100 K around 100 km were observed by 

S-210JA-20. Maximum electron density of about 2 x l05/cm3 around 110 km and 
the electron temperature of about 1000 K around 110 km were observed by 
S-210JA-21. 

� �: s-2101A-20 .ta J: rJ 21 %�fc J: 1J 11/il/i c .1: ? !L�O)mrwoc. mi.�7· i=z 7 
-r11v�?J!U�Lt-:. 1ru�-evt., Es /iO)'rt-=fWm'.:Ll:txt�l.KL, �� 115km fC.ta1,,'"(*9 
5 x l05/cm3

, 11-=ff/lll.�il�ns/JOC 100 km #3lr"(·*9 1100 K �7.K't" Cc il�fl?J!U�.:h,k. 1&� 
"(·vt�� 110 km fC.ta1,,--c7t-=fW�*9 2 x l05/cm3 .ta J: rf�� 110 km fC.ta1,,--c�-=fml 
m'.*9 1000 K �ti?J!U L k. 

1. it{tJ 5E 

:;t -P '7 i:pO)�ib- fJ'I-=fO)f!HZ::fpJ:§ O)�;fw:f§¥�� § El'9 c Lt-: S-2IOJA-20 � J: U 21 %� P 

�����0)-fficLL, :;t-P:::;�mi:pO)ffi���-��O)•-=r-wf!t�J:u•-=r-�f!tO)� 

I!t����5ELk. �5E��p���*�Kc90�k200):::;�Y��?�P-���0. 

mu5Em-I!tvt•rWf!tvc0\t,Lvtlzslr2;@f!t, •-1-�f!tvc0\t,Lvi +100K ;@J!t··e�0. u 

rO)�vcin,,L LPfi'7�ff� �77°
P-7· (langrnuirprobe) �ffel.,, EP vi +6VO)fifil!E 

-EE��P1Jll Lt-: electron current probe �ffe-t". EP vc J: 0•rWI!t�'Xt{[�jJ!U5EO)�ffeHivi�ir 

�CJ: -0Lvi, ir•t.r.. 97(� < t.r..0'/J:, t§x;_J-{@IO)fflU1Evi�%�I!t vc� � x. 0 C. c i:J>c- � 0 

(SMITH, 1966). *1llU5E··evt LP 0)1JtU1E{W:cJ:l:�LLmm1t�rr-0t-=.. 

* jj)i!&�'rtrBH:iif�m. Radio Research Laboratories, 2-1, Nukuikita-machi 4-chome, Koganei-shi, 
Tokyo 184. 
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Fig. 1. Electron density and temperature profiles in the nighttime polar ionosphere in 

the disturbed condition. 

1.1. S-210JA-20 
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P-7 ,:, r�i1976�6J325S02�400- (45° EMT) vch'01:v:fGn, :ftr@J�!Jt 118km vcfU 

Ji Lt-:. C. O)�O)a?no�Jt!HCj:ovj" Q 30 MHz 0) CNA (cosmic noise absorption) vi 0.3 dB -c 

ti;�, 1 :;;t / 37'' 7 A vc�i%i\.., Es 0) .::c. ::z -iJ;mn, .-l-0) mJ��vi 9.3 MHz i "c', 0) �'t \,, 

Q. �t�P-7,:,rK1QmrWJJt·MJJtO)�}EM*�ffi-t. ::;t-P7���•0)E&c� 

� L 't' r@J)Jt 108-118 km O)r131vi* - p 7 q:tO)mrWJJt�mu}E Lk. C. C vCtJ: Q. -ttJ:bt,, 

::;t- p 7 Es vi 115 km O)�)JtvCj:o\,,"(:ft:kmrWJJt*9 5 X l05/cm3 "c'zi; Q. mrMJJtvi 100 

km�< --c-*9 1100 K �ffi L 't \.., Q. 

1.2. S-210JA-21 

p -7 ,:, r vil976� 7 J3 26 s 03�230- (45° EMT) vch'0J::v:f Gn, :fti@j�!Jt 116 km vcfU 

Ji Lt-:. CNA �i 0.2 dB --c·zi; �, 1 :;;t / f 7 A �i Es fijO) .::c. ::z -�ffi L, tw;WNo��vi 5.5 

MHz i --c·O)'CF't\..'Q. � 2 vi P -7 'Y r vcl QmrWJJt • ilffi.JJtO)mUJEM*�ffi-t. �!Jt 105 

km vc:t-n,,t:ft::kmrWJJt*9 2Xl05/cm3 �ffiL, mrmt!Jtvi 110km vC:to\,,"(*9 1000K, 

116 km vc:to\..,t*9 750 K �ffi-t. 
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Fig. 2. Electron density and temperature profiles in the nighttime polar ionosphere in 

the disturbed condition. 

?xv:.4-@illU'.7E�:ht-.: 2 "?O)ffl:-=fWJt 7
° 

P 7 7 -1 iv� J::t�--t -o c, 2 "?ct ;t-- P :1 tj::tO)ffl: 

-=fWJtO):ftJ1Jo�ffi L -c 1.i, -o iJ;, * - p :1 nsi!J0)5j�� v:.�5m L -c20%�0)ntJt21 %� J: 9, � 

#:O)ffl:-=f WftO) 7
° 

µ 7 ,1 -1' 1vv:tW!t:itJ1JOO)@'f1PJ�ffi L -C \i, -o. l.,iJ:. LJ:.jf.�;%9 82 km, T� 

�� 92km tJT--C'v:t21%�0)7JiJ�20%�l 9ffl:-=fW!tiJ;-t'-t'::k� < t.J:--::>-c1.i,-o. t.:hv:t;t

- µ 7 O):ffli:�v:.�5m l., -c \i, -o t 0) c }!tb:h -o. --ttJ::b 't,20%�v:t-lf- 7� .7-. r -A 0) expansion 

phase -e;fiv:.IPJiJ:. 0 -C;@3f v:.�iJt 0 -err< ;t-- µ 7 tj::10)11-=fWft�fflillU Lt-: t 0)-C:'� 9, 21 

%�vi diffuse aurora O){.f&i;tft{JlijO)y/ffiO)ffl:-=fWft�fflillU l., k t-.:ob '"c'� -o. "its:, CNA O)f[[[ 

v:tfflil!U�vcj:o1.i ,-c vt20%�0)��iJ� 0.3 dB --c-21; Q 0) vc><"t L-c21 %�0)��v:tfflil!U�O) * -

µ :10)fi:si!Jvt��1.i,v:.ttJ:.iJ:.:bGf 0.2 dB �ffiL-Cj:o 9, ;t--µ :1fi:si!J0)5$�vc:xtL-cv:tJ::t 

�1¥J::k�1.i,fw:�ffi L-c 1.i, Q. Lt-.:iJ� 0-c, ;: O)�-=ftJ� D iJ�0)1t-=fWJtO)fmfv:.N�� :h-c 

\i ''° t 0) c ,�:b:h-o. 

fJ:j:o, ;Jl,U'.7E�O)�*!Hj:o J: Uft!!O) µ 7' ';/ r C O)ffl;Jl,U*5-*0)J::t��v:.� l.,-C v:tJtmx (OGAWA et 

al., 1978) ����:h,t-.:1.i,. 
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