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Controlled Active Experiment 
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Controlled Active Experiment in the Polar Ionosphere 

using an Artificial Plasma Stream 

Nobuki KAWASHIMA,* Akira YAMOR1,* Susumu SASAKI,* 

Yukio MuRASATo,* Shoichi OKAMURA* and Osamu KANEKO* 

Abstract: A controlled active experiment using an intense-pulsed plasma 

stream produced by a plasma gun is proposed for a rocket experiment in 

Antarctica. A strong interaction of the plasma stream with charged and 

neutral particles in the polar ionosphere is expected. Artificial aurora and 

VLF wave excitation may be observed. 
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Fig. I. Active experiment 

1. �:1JtJ:�rE!:t&l:il 

2. �-y!::'-A:l&/:il 

1,t ":/ 1::· -A:l&/:il 

3. 7"7;;(-;":l&/:il 

77 ;;(-;"®1f/MPD � .:r. ,y r 
4. chemical release 

93 

v::. Boulder, Minnesota, Soviet-France O)fl'1v-7·-crrbh, �*O)�L1,,,��.:f.�c L 

-crt El� h --c 1,,, Q. 'it.::., -:. hn� G¥e�---t Q t 0) c L --c, 1 ;;t-y 1::· -A� 7· 7 ,,(""'<' 1::· -A� 

m 1,, ,t.::.Wf5en�rrbh --c 1,,, < t 0) c ,�bh o. -:. -:. -cvi:klli::fJO) 7· 7 ::<"'<' 1::· - A� m 1,, ,--c 0) m 

;fiv::.:t-ovt G active experiment O)tfllfilv::. '0\, ,'"(jm�'"C .l,t.f.::. \,,. 

7"7;(""'<' • 1::·-A�lli---tv::.vi, 1,,,;s1,,,;s0):151*iJ��x.GhGiJ�, :!l:fE±.c Lt:;Jgx.Gh'"C 

\,,Qt(J)vi, 7•77:.:"'<'a.c MPD 7-!J-c�Q. 1,,,fht:.iy7'Y-tt-v::.iix.Ghtdlt� 

�*!'v=¥-�:kffl��fflKJ:?'"C, �7X"'<'�*!'v=¥-K�--t"Gt(J)��o. �?'"C, ffl 

r 1::· -A�ffl�v::.Jt L '"C, lli::fJ (power) b�:k� \,, c \,, 5 -:. c '"(·, �'"(·jm� o J: 5 v::., 1J\� 

i:z 7 'Y r 'c' t 1 MW,.._, IOMW !J 7 7-0) ill ::fJ�� G -:. c ]J� 'c' � G . -�v::. i:z 7' 'Y HC J: "".) '"C 

�lli L? Q �*Iv=¥' -vi, �tx:m:1:v::. J: "".) titU� �h, -t0)�/:H:151*v::.� £ I) {tfff LfJ:\, '· 

ffl-Jl�m�!llvil.t:ktJ:�Jl�"c-� I), .:CO) �t.1v=¥-vi i:z 7 'Y r "c'�lli L 5 o � t,1v=¥'-c 

viJ:ttcv::. tJ: �dJ: \, 'V';t c':k� \, \. ,:_ 0) J: ? tJ:mW9kf.'tr"c' µ 7' 'Y r "c'\, \ < GiJ�O) �*Iv=¥ -� 

. �lli Lt, fPJ �n� 0) C- .i: 5 !L �°' � 1t9-:. -t":1$)i;0)-00):15jPJ c Lt, � * 1v =¥ -�lli�i1c1i� 

ffi< L'"Clli::fJ (power) �*� < -t"G-:. cvi*\,,v::.m�'c'�Q. -WUx.vf, :.i y7'Y-tt-v::.� 

*1v=¥-�l:x. t;t-o1,,,--c, 1 :f=- 1- i:z Y"c·�ffl�--J:tQ:1$}if, -th� r 1J t.,··----.rQ .... �1v7'vi, 

.... �IV 7'$in�� Q ��UJ:::�hvf, -tO)fflEEb�� Q v�1v u1::��* � h, -tnur O)fflff"c· 

vi c' Iv tJ: v::. *\, \/�Iv 7'$10) .... �Iv ;i_ � Ah t t, �-�-it Q -:. c 7J�"c' � tJ: 1,,,. ---t tJ: b 'b, -

�®v::. 1,,, "".) t, :.i Yr· Y-tt -v::.iix. Gn t.::. � * 1v =¥ -��-�-it Q v::. vi, � o v�1v Ul:: 0) 

power b��>J<�ho-:. cv::.tJ:G. Mffi"c'7
°7 ;(""'<'O) active experiment ��G�:kO)�* 

vi, J:::!�O) 7 :r i:z :,:, -n� G, mffivim�!lfv::. mr�0tJ:b� "".) --c :t-o IJ , -t-:. "c'vi, f!;x. Gnt.::. � 

t,1v=r'-�-}fv::.�te-t"G ,:_ C7J�"c'� Q AJ��ttn��Q C \,,? ,:_ C "c'� Q, .:CO) J:? tJ:�*"c' 

:kt! tJ: power ��llii"" Q-:. c b�"c't! o 7
° 

7 ;(""'<' ;fJnJi�vi, *\, ,v::.it::fJ®"c·� G. 

-:. 0) J: 5 tJ: 7
° 

7 ;(""'<' ;fJnJ!�O)ttllfilvi, :!l:fE7 _,( 1J ;n "c';i1to6 G;h '"C \,, Q Space Shuttle tt 

@j0)�1}Jv::.fib;hG"c'�o 5 c�x. G ;h '"( 1,,, G AMPS (Atmospheric Magnetospheric 

and Plasma-in-Space) "c·tm:�tdffi5t�i:!:ioot:t-o I), bhb;ht 7
°

7 ;("'<'a,, MPD 7-

!J �i:p,i)c Lt.::. SEPAC (Space Experiment with Plasma Accelerators) C*i*, joJ�, 



94 

Fig. 2. Characteristics of a plasma gum. 
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Fig. 1. Schematic illustration of a controlled active experiment using a plasma gun. 
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Fig. 2(a). Block diagram of the daughter rocket. 
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2. 3. � nx. 

2. 3. 1. -1- i:z T 'Y r C � 2 ) 

a) ffl� (¥z:fflft\2): 28V 0. 5A (lOWH), 18V 0. IA (1. 5WH) 

b) itUtiW�ir: 12frl;v=. 1 @}, � 3 v=.� Lt.: time sequence ··efi '.J. 1tUtiW1tA C 3r 1 � -) : 

�-3l-�1a�1�i=z�1'YT�m�� 

c) �.EEffl� (DC-DC Converter): 9 kV 1 mA (CW) 

d) ::z "/7· './-tj- -/{ './ � c*�ffl'Af¥A�t±): a kV o. a µF c25 J) co. 035 µF x 23) 

e) �1 'YT$: Rotary solenoid �tuv=. l �'A*� i7 'Y 7 

TIME SEQUENCE OF EXPERIMENT 

HV Power on 

Supply off 
O 2 12 14 24 26 

Capacitor 
Voltage 

Plasma Gun 

Transient 
Recorder 

�3 ����1A •�-P��A 

Fig. 3. Time sequence of the controlled active experiment. 
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