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Controlled Active Experiment in the Polar Ionosphere

using an Artificial Plasma Stream

Nobuki KawasuiMa,* Akira YAMORL* 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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#& 1 Active experiment
Fig. 1. Active experiment
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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(b). Payloads of the daughter
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Fig. 2(a). Block diagram of the daughter rocket.
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2.3.1. Ferry bt (K2)

a) B/IR (&%FE#): 28V 0.5A (10WH), 18V 0.1A (1.5WH)

b) HIfEEE: 1281 @, K3 1R L7 time sequence TfT5 . HIgHR (814 <=~):
E—R—BIV=A 7 eAf yFOMREE

) BE®RJE (DC-DC Converter): 9kV 1 mA (CW)

d avFvy—Avs (EMBSHERLE): 8kV 0.84F (25]) (0. 035 uF x 23)

e) AA »F#: Rotary solenoid EKEHC X 55F X+ v 7

TIME SEQUENCE OF EXPERIMENT

HV Power on
Supply 0"0

2 12 14 24 26

(sec)
Capacitor
Voltage
Plasma Gun A A A
Transient __l\.j\ ‘ \\ ’ \\
Recorder
3 EBEOAL L V—0 VA
Fig. 3. Time sequence of the controlled active experiment.
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N ™
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509—150
(01 5577)

4 Bey, tRERKDO7 =, 7K
Fig. 4. Block diagram of the mother rocket.
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2.3.2. Fry o, FUHER

Fryr oy rory y ML HEMNERE 1 m/s

Y8 X: Separation nuts + 3%

2.3.3. Her ., AIERDS

Brry MIIESRBORrT » 7 ME R4 IRT.

a) RFEWE: HEOXLZHRH L THEOMMOES &35, XBFHHEE R300 2%,
b) v/ 3i.77e—7 BESS 7 ATRKEHICECEILYRETS .

) FPIVZaviheva—K—: 5vS.T77r—7ETHEINDESIT 10kHz~
100kHz THH, BEDF VA~ 2—TIREEMENEXETH BN TERL. #o5T,

EBBEVoRAAETY~CAPT LIETOK VT B EXZHD. T, 77327
7r—7TCELI% analog H5% 10us ® sampling time T A/D Z5#: L, 8bitx1024
words @ shift register IZZEE ¥, Thuxpo< hikEF B LT (10s) MECEZETS L
DTH5.

2.4. # F8A

rY oy +AY 150km~200km FEMTICE 7 & &, TOHX BB M E2E) 5 4
T, 1) KFEE (75 X<k, OI 5577, 8446 % {E %), ii) VLF EEHN
REEIL, ey oy b EOBREOMIEE NS, BN, BREMEEN EHES AT
FELTWA.

3. fE
Lk, 77 X=8% A\ K-9M-46 Sz X 2 EEEE HIHEREIC O\ TR L,
Fi7E, prototype 7 & Fx# b, flight model DF 2 +&#f7-Tkbh, 9 AI13H~20H
DRNZ, FEHEEZ 20. 30~21. 00 TER T 2 FETCH R EIhS. Ch bR
b LITEB T OEBRITE OMI DD ERL S TITE L.
T, 7IRVEFLSNC TS A~ s E L, MPD 7—-272 - » +3E2 bh, &
SIZAFETHON TSN REFC— 2% 6ATHZ &2 X b, X b AR RERE FHiEd
HIENTES.
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