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S-310JA-1 and 2 Rocket Experiments 

-General Introduction and Summary-

Iwane KIMURA* 

Abstract: The first part of this report summarizes the results of observations 

of waves and particles by means of the S-310JA-1 and 2 rockets which were launched 

both in February at one year's interval. Geophysical data simultaneously observed 

on the ground are also introduced. In the second part of this report, the correlation 

of the data, especially those of waves and particles, obtained by various kinds of 

instruments on board the rockets is described. 
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Date/time 

February 13, 1976 
12 : 45 LT 

(09 : 45 UT) 

February 10, 1977 
03 : 22 LT 

(00 : 22 UT) 

� 1 S-310JA-1 :t-o .t � 2 -ij-fflO)tJ�J::vf E lt¥t lf!?lU� § 
Table 1. Summary of observations by S-310JA-1 and 2. 

Rocket observations Ground observations 
NEL: Almost constant electron Aurora: No observation 

density profile 
TEL: Te increasing with altitude CNA: -0.8--1 dB 
ESL ESM: Started observation Magnetic activity: 

S-310JA-1 near apex. ke V electron flux Quiet, Pc 3 
(215 km) peaked at around 150 km 

PWL: Chorus or ELF hiss VLF: Active chorus or 
(0.2-1 kHz) and static noise, ELF hiss 
spin modulated 

PWH: Several characteristic 
peaks in spectra 

NEI: No observation Aurora: No observation 
TEL: Peaked (1400 K) at CNA: -2.5--1.5 dB 

90 km. 500 - 2500 K. 
S-310JA-2 ESL: Ascent > Descent Magnetic activity: -680 

ESH: Ascent � Descent substorm, Pi 1 active 
(212 km) 

PWL: LHR hiss, Ascent < VLF: Atmospherics 
Descent 

PWH: UHR emission 6-7 
MHz HF signals? 
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Fig. I. Geomagnetic variations at the time of S-310JA-2 rocket launching. 
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Fig. 2. Variation of CNA at the time of S-310JA-2 rocket launching . 
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Fig. 3. VLF noise intensity on the ground at the time of S-310JA-l rocket launching. 
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VLF 7 -!J c l.., -C � 3 �i, 1 %80)9e!,f-���tl'fifil5E� )Wf��r � :/ * 1v0):f&!,f-55i.!Jt0)� 

{l::�ffi L,, 0.9 kHz UT 0) ::i -7 ;i,, 0) r � :,1-* iv iJ� t=1 'T 'Y r tr't>J:vf��Uv::.�i e.· -!l v::.ji L, 

"(", o. 2 %80)95!,f-�v::.�i, jtgJ:O) VLF iurn··c�iID3�t.i:: VLF t&Mm�tJ�.;. G:h f, "' 

b� o �-iJ�Vi:: c Iv E--(·ci; "? t�. 

t=1 'T ,y HtliffiU0)8Sc l..,-C�i, PWL �i lOkHz 'i'"(·O) VLF l.tm�7
°

7 ;;(.,_,.�ibfm.tllUS�, 

PWH �i 0.2-10 MHz 0) MF-HF m0)�1fJO)f,ffl-5'[%���ff",, f/JH iJ� 2-3, 3-4 O)fglfflO) 

�O)�f±L j:oJ:Lf UHR .::i:. � 'Y V 3 :/O)�f:fH;:.nJt�l..,-C"'Q. filrttiuc l..,"(�i 1 %8'"(' 

�i ESL, ESM iJ�cl; IJ, 10 keV tJ-TO).::r.::f1v:¥-�l��fiU5EL,t�. �,EEl=l]j]Q�O)&SO)j&'fl 

�ttO)kct>, ��n••�����con��. •�n••�•M�im.;., ne•O)•�� 

�,J!v::.rr :"> n�� Jfh ,f�. 1���i�EEfP1Jn�� < l..,f� t. c c, ���t�EEl=P1Jn.iFfO):f&'fl 

m�tJ�ci; "? t�t�ct>, f;ljj� ct vivt7""' 'Y !l ;i,,tJ� G T��v::.tJ�vt-c O)•�v::.tm.iu 7 -!J tJ�� G 

;h-C"'Q. 

-n, 2 %8--(·�t ESL �i 1 %Mc f8) Cn�--(· 10 keV tJ-TO)ffiU5E�rr"', ESH �i 40 keV 

tJ-J:O).::r.::fN:¥'-O)'fl-y0)77 ,y !J7..j:oJ:rf� ,y T����-5£l..,k. 

mr�.!Jt�t, 1 %8--(·�t 7 :/ tl � .:l. 7 0) fifil5£ .... � 1 7 ;i,, 7· p -7· (NEL) v::. J: 1J iu� � tt, 2 

%8--(·�:t-1 :,1 �-17· :/ ;i,, 7
° 

t=1 -7· (NEI) iJ;ffi:tlc;�:ht�iJ;, ��t.i::iJ; GMS�iib{'F Lt.i::iJ� "? 

t�. 'flriffi\../Jt-l! :,t-lj- - (TEL) C l..,-C �i 1 %8�i 7 :/ !l. � .:l. 7 7
° 

p - 7•v;:. J: IJ' 'it� 2 %8 

--c:-�1,J\%0)'flriffi!..1Jt 7
° 

p -7·tJ;ffl=t1c: � tt, ",f tt t wiuv::.nit� 1.., t�. 

2. 'i � th 

S-310 � P 'T ,y r � Jfh,k t. 0) 2 --:>O)���i, ct v::.:tJWO)kc;b:;d- -P 7 c O)'*ljl�i § fB 

c--tot. ctJ;'"(-�t.i::tJ�"?t�tJ;, VLF rBl1fJ--(·�t, -��-=c:- fO)vitJ�v::.Dml'Bm�ttm.iu� 

:hffi�O) p 1r 'Y r �.�'"(-� G:h � 3f;leyl'Bt.i::�1fJO) ;i,,"" !l r 1i- .... � !J - :,1tJqffi:�-0t1�ct>t� J: :"> v::. 

,ttb:ho. HF ffi--(·�t11£�.1Jt--(·�t:tmJ:O)Ji�O)•�tJ;��� :ho tJ;, �.1JttJ;J::1t--t o c �v::. 

D'fll'B�'flr-it1!lPrP:/����EK��--toc�b:ho7-""!lrN�Et.;.Gtt, t. 

tt G�tffi�v::.� 1J .f:-.f:- <·vrr1tfilrO)tj;*--(·JwJ� � n -c "' o ct� x.. G:ho. 

�lb - filr�:x;J-� c l.., t� t. 0) 2 .0) S-310 � P 'T ,y Hi" ,f ;h, t rBlibt *'1-1-t ]n, 7' - !J 

iJ;� Ght�iJ;, UTv::.", < --:>iJ�O) rrm!t�� 'i c ct> Q. 

2.1. S-310JA-1 �IU.i'L71Jlj1J 
* t=1 'T 'Y r --(·�:t, 10 keV UTO)flrO) 7 7 'Y !l ;i,, �ftiU--t o �ii: c L-C, �EE:!&11� tt 
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�1Jf.k�1i:t,r., Q 2 '0��tli: ESL, ESM iJ;��� nt-:iJ;, lru�v:t.:c..t-- iv=¥ -?tfWff§iJ;�\t ,iJ\ 

�F13j (r%fl �) 7t:fWff§i7qJ£1., � vcx;j L, �:iv:t.:c.-t, 1v=¥-?tfWff§iJ;�"' ,iJ;�F13j7tfW�§iJ;.B! 1., c 

"', ? �* z-<b '? --c "', Q. filu�tl c <b 7"" 'Y !I 7-ililWiJ'.\ G T��z- 7 1v vcfllU L .:C :t-o 9 , T� 

��oc 150 km #ilivc e.
0 

- !I z-<b '0 t. c vt5Ett8"Jvc J: < 1bl--C 1., Q iJ;, i%fsx;jfj··e:- 1 ffiVit� c·1ru� 

�1JtJ;�"'' c "''? rAiiM�a5 Q. 

2.2. S-310JA-2 �UU'.fi:TIJll1J 

t. �Pr 'Y r ··ev:t, 10 keV UT� ESL c 40 keV UJ::� ESH � 2 '0�f1rfllU�iJ;� 

�� ti,, -l-"tL-f tLfllUvcnx:� L --c 1., Q. ESL vc J: Q {J.£.:c..t-- 1v =¥-ffl:-=f� .:c..t-- iv=¥-7-"" !I 

r ;v�@:*4 c, ESH 1::-tm,jU� tLt-:ffl:r�{f.:c.-t, iv=¥ -{Jl.U� 7 7 'Y !I 7-c iJt? i < '0t,r._iJ; Q 

tJ'.\ c· ::i iJ'.\ iJ; 1 '0 � T .:r. 'Y !I vc t,r., Q tJ;. :t-o :t-o .t -l-" filu� � @:*4vt '0 t,r., iJ; 9 -l-" ? 1::-a5 Q. 

2.3. �Jith*'.liTffili f'l=ffl 

rJt ifJ c < vc VLF 1::' v:t, D 1it 8"J t,r., nit 7t c }�.H::> ti, Q <b � iJ; �J'} vc 5j < , i t-: .:i:: -r <b � k a5 

Q J:? 1::-, -l-"��fmvt:FJ.!i!i8"Jvcta50�oc��in11::-�t-:i7;, it-:��t,r.,fm?t<b!H,. •� 

rJt8"Jt,r., VLF �Mz-'Ei00--C, t. n G c m11ui-=r c �ffl�vt�*a5 0 rAi�1::-a5 Q tJ;, #tt {m 

(1980) �f!i1!fvc <b a5Q J: ::i vc, -l-"��:ilvta5i � �1ii··et,r.,1.,. 

"4)-?C"4), S-310JA-1 %��:::z-77-a5Q\t'v1. ELF e_7-139;g:l,ijHC'0\t,""(v:t, 9B�iJ�iJ; 

+?t3i1Jvca5 Q c�x. !::;>tt,Q �1::-t§�iJ;yt,r.,1.,�v:t�� c�x. GtLQ. i r-: S-310JA-2 %� 

� LHR e. .A vc '0"' , --c v:t, -l-" � t§ � v:t a5 '? --c i .t "' , c ,!:/!:!, b tL Q iJ ;-l-" tL vi c· � 1ii-c-v:t t,r., "' , . 

HFffl�Dffl:8"J�ffl:r-ir1!1PrP:/�RrJt.:i::-r�. 9B�i"Qci"n�•-=r�-A�� 

�*tEiJ;&f�1::-a59, it-:, t.tLG�.:i::- r�{�W:vcvt��z-1=!=::iiJ'.\G. f1-=fcrJtifJ�t§� 

v:tiJ'.\t,r., 9 5i < t,r.,vttLvit,r., G t,r.,1., c � x. GtL Q. ���flltl"Z:'vt, t-: c x.vi S-310JA-2 %� 

1::-j[1JtU�tLt-: UHR .:c. � 'Y '/ 3 :,;1::-vt5Ett8"Jvc�:it;i7;a5Q J: ::i vc�x_Q. 

tJJ::� J: ::i vcrJtifJ c f1-=f��:ilvc '01. ,--c v:t'.fl k �1i:t,r., Q .:i:: -rvc '01.,--c vt1i:t,r. '? t-:�:il� 

{±1J;a;� x. GtL, t. ti, G z-i cob Q c � 2 � J: ? vct,r., Q. �i:p EM vttlt�rJt. ES vtD'ilt8"J 

�i!)"c', direct or indirect v:trJtj/J - fllr� �:iliJ;/JRlzslvC J: � lli!�B9i7'.\F13j�B9i7'.\ z-ffi L, direct 

i td:t no relation v:t, k c x. vi LHR e. 7-��it� J: ? vc, !JR lzsl iJ; e:' -A c � ffl][ {'F .ffl 

(interaction between wave and beam) vcJ: Q�itvcv:til!�1::-a5 9, JB�iJ�iJ'.\ !::;>:R: < �W'.L 

--c'.:fl:-fa�tLQ ci"nvi, f.ftrc��jjvttJ:1.,t1., '.5 t. cz-ffiL--c1.,Q. tt-:1 * :,;if��• 

'it!¥J1 ;;t :,;-ir1 !I P r P :,;rJt1::-v:t, /JRlzsliJ; Ei �� field-aligned current ��itvcvtf1r c � 
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Table 2. Wave-particle interaction (WP/). 

Relation between wave Location of Phenomena and particle as 
observed by rockets sources 

Chorus or Indirect Magnetosphere 
ELF hiss 

Indirect (?) Magnetosphere 
Hiss 

(ff irect (?) Ionosphere 
LHR hiss (Direct Local 

No relation (?) Local 
Ion acoustic (Direct Local 

waves No relation (?) Local 
Ion cyclotron (Direct Local 

waves No relation (?) Local 

Common EMW Magnetosphere 
above/n Indirect Ionosphere 

Langmuir wave Direct Ionosphere or 
Electron local 

cyclotron 
harmonic Direct (?) II (ECH) and 
UHR 
emissions 

? : Detected by the Antarctic rockets 
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Possible mechanisms 

Cyclotron instability 

Cerenkov or cyclotron 
instability 

Cerenkov instability 
Interaction between 

wave and beam 
Propagation effect 
Current driven 

instability by natural 
or artificial 

II 

Cerenkov emission 
Cyclotron emission 
Interaction between 

wave and beam 
natural or artificial 

II 

.t§�vtW:�E"J-c:·a; 9, -1.i r:z -r ,:; r iJ� c 9 �tJlltvfEvc J: 0 :ffrfrvcvt§ �O)f1-=f c O)�JlvttJ: 
", c ", ? t. c ��* L --c ", 0. 

�2 i:p, (?) O)�vi.4-@JO) S-310JA-1, 2 %�c S-210JA-20, 21 %��'gj°60--C�jlO)a;0 c 
,�b:h 0 t 0)-C:· a; 9 , ,,::. '7 ::r. T ,i vc'i' A,-C:'", --C-t:":h-t:hvcxti" 0 m�!.tvt t. :httvt-c:·vta; "£ 
9jWj < �fjffi-c:-�fJ:\,,iJ\ 4-f&O) r:z -r,:; r�.�-c:-a;0�J.t!R]l:J:? tJ:�f11j�"?�m:n.0 t. eve 
J: 9, M 1:,iJ�vc�:h,0-c:·a;�?. 

M,f l§$ 
�b 9 vc, S-310JA-1, 2 %�0)���m_��:ht.:�17?X:to J: U�18?X1¥Iti:lt�f&�U�O):Jj 

k vc��O)���i" 0. 
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