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Abstract: Cylindrical electrostatic analyzers on board the Japanese Antarctic 
sounding rockets S-310JA-1 and S-310JA-2 launched on February 13, 1976 and on 
February 10, 1977, respectively, at Syowa Station, measured the energy spectra of 
energetic electrons in the A:p.tarctic polar ionosphere. At the time of the former flight, 
the geomagnetic activity Was low, and the electron flux of about 103 electrons/cm2

• 

sec, str•eV was obtained at an energy of 5 keV. The altitude dependence of the flux 
of 2 keV electrons showed the maximum flux near 150 km altitude of the descending 
path. This implies that there was a local electron precipitation region. At the time 
of the latter flight,. the geomagnetic activity was high and there was a diffuse aurora 
at the time of launch. The measured electron flux was about 1.8 x 103 electrons/ 
cm2•sec•str,eV at the energy of 4.2 keV and about 2.3 x 104 electrons/cm2 ·sec•str•eV 
at 740 eV. The electron whose energy was in the neighborhood of 500 eV had a 
considerable pitch angle dependence, and the field aligned current density due to 
these electrons was estimated to be about 1.47 x 10-1A/m2

• 

� �: 1976� 2 }313 Sc 1977� 2 }310 S vc13lf¥o£:ttail� Gtr'bJ:� G.ti t::., S-310JA-
1 %�c S-310JA-2 %�vc, -*kiAJ$mP3��.:i:.;t.1v=¥--:5.Hfftl�ffi=t<:L--C, ffHi11� 
•��•r�.:i:.:t-�=¥--A�����•�Lt::.. AWOJ�L�?�K�:ttam�mD� 
ii•{�<, 5 keV O).:i:.:t,1v=¥---e*9 103 electrons/cm2 ·sec,str·eV O)mr7 =J c1 � Ail• 
llla!U�.tit::.. � k., 2 keV mrO) 7 =J c1 � A vir 9 OJ 150 km ��-eA:k-c;-, Nomi¥] 
t.cmrOJ�rffi:1$cil•tb.:6::. c �7.K�Lt::.. �O)�L �, �vcvi:ttam�mD�il·iWi <, 
diffuse aurora i1•5e� L --C 1.,, t::.. 4.2 ke V 0) .:i:. * 1v =¥ -- -c;-*9 1.8 x 103 electrons/cm2 

• 

sec,str•eV OJ•r7 7 c1 � A ii•, � t::. 740 eV O).:i:.;z-- iv=¥--'"'t::'vi, *9 2.3 X 104 electrons 

/cm2•sec,str•eV O)•r7 7 cl� Ail•f&IU�.tit::.. 500 eV ��O).:i:.:t,1v=¥--OJ1irvi, 
e." c1 "f-:fiEJ{tf"{Hl:il•:k� <' *91.47 X 10-1A/m2 O)mmu��O)-rv,Eil•, t. 0) 500 eV � 
�0)-rl'Cl -?L, m::t.J�l'Czft-:,--CVJE.ti--cl,f::.c�x. G.tiG, 

* *Et*��'itijfj)1;�1iff�Bf. Institute of Space and Aeronautical Science, University of Tokyo, 6--1, 
Komaba 4-chome, Meguro-ku, Tokyo 153. 
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Fig. 1. Block diagram of the detector system of the electron.flux on board S-310JA-2. 
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3.1. S-310JA-1 �-
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Fig. 2. Trajectory of S-3JOJA-l. 

1!13 -��hk-�O):*N�-��9�N 
Fig. 3. Energy spectra of measured electrons. 
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Fig. 4. Energy spectra of electrons measured when the rocket was descending. 
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3.2. S-310JA-2 �-
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Fig. 5. Altitude dependencies of electron fluxes. 

81 

� 6 vcff k 0) � J.!t, ffi k 0) 1::· ,:1 T '3 --c:- 0) flFf 0) .::c:. * 1v :¥ - A -::. ? r 1v � � -:r. ;:. ;:. --c:- f.t. 

precipitation :to J:: rJ upward flux '/J�, �t�fj(O)�� c!: ml Cl::.° ,:1 7'3""(-��ho J:: ? K .. 180° 

O)fiij'3� l::.° ,:1 7'3 c!: 11¥/v ""c'"' o. 480 eV, 740 eV O)iltr0)�7JKiaH�z� --:ddi"' 7 '7 ,:1 ? A 71�, 

t:2 -7"' ,:1 r O):i&f.joJIJjif.joJ.!tJll:m (213 km) --c·tmmU�ht.:.. CHOY et al. (1971) '/J�ffi1!f L,'"C"'Q 

� keV flt-yO)�)]�V�Z�-?t.:.7 7 ,:1? AVi, t. ;:.··evttmmU�htJ:iJ�-?t.::... tmmU�ht.:.iltr 

7 '7 ,:1 ? A vi 1140 eV --c:-, 7.3-8.3 x 103 electrons/cm2•sec•str•eV, 4.2 keV --c:- 1.55-1.90 x 103 

electrons/cm2•sec•str•eV --c·j; -?t.:.. 

� 7 v�fltr7 '7 ,:1? .AO)f.joJ.!t�{���-:t. 480 eV, 740 eV --c·vt t:2 -7"' ,:1 r O):i&�JIJJ!�J.!t# 

Jll:1::'7 7 ,:1? AiJ�:ft;kl,'"("'071�, viiJ�O).::c:.::f1v:¥---C:'vi-th�ic��tJ:7 7 ,:1? AO)�{� 

�t.J! GhtJ:"'· 

�J.!t�{��tj; 'i 9 tJ:iJ�-? t.:. 0) ""c', �Jlt 160 km tJ-J: 1::'0) 7 7 ,:1 ? A O)�lbiJ� l::.° ,:1 T�V� J:: 

o<bO)c�JEL-'"C1i"'t.:.<bO)iJ��8--c·j;o. :i1,J"0)1::
0

,:17'3 5° ttJ:oO)�t, :il�JUJ!�J.!t 

213 km i'im--c·j; -?t.:.. 480 eV, 740 eV 0) 7 '7 ,:1? A Vi, l::.° ,:1 T�iJ�,J"� < tJ:o c!:Y Vf-0 



82 

.. 

S-310JA-2 
197 7. 2 .10 

• Ascent 175-180km PitchAngle:54
° 

o Apogee 213km 10
° 

A Descent 180-175 km 4rf 

10 

Energy (eV) 
10 

�6 -��-��l�������-T�:*N�-A��}N 

Fig. 6. Electron energy spectra at various altitudes and various pitch angles. 
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�* L "C", \ iJ;, vitJ� 0) .:r. .:f 1v =¥ -0) 7 =J '>' ? ;qt t.:"' L tdf 1� �ffi L "( ", tJ:" '. L t.:iJ! -? 

"C, �JJlU � ht.: 7 =J '>' ? 7-. �t, l::'.' '>' ':1-;«nc.{t{fFi"" G $7t O!t1J*l vr.)'d "? k.$t7t) c {t{fF L tJ: 

"'$7t (tfFJ5nx:Jt) cvc.Jtvtl?hG. �1Jnx:Jt�.:r..t1i-:¥- E 0)��7t11l, 1itl:1J*11JIPJO) 
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l::'.'')l':1-jfj 0° vc.7f.-t? Lt.:.:i:.-*1i-:¥-7--""'? J-;t.-�t, � (2) ""t:-��:hG. ��""t:·480eV, 

740 eV 0) 7 =J '>'? 7-.�t� 8 O)�jfjf:IJO)fw[�ffi",, viiJ:.O).:r.*1t.-:¥-O) 7 =J '>'? 7-.fi., l::'.' '>' 

7jfj 5° O){@:�-t 0) i "i ffi" '"C � G. 
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Fig. 9. Velocity distribution of field-aligned precipitating electrons. 
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