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Auroral Simulation Experiments with a High Power Electron Beam 

No buki KA w ASHIMA x, Susumu SASAKI and Osamu KANEKO 

Abstract: Laboratory and space expenments usmg a high energy electron 
beam (:::;10 keV) are earned out. Excitation of auroral Imes (5577 A, 3914 A) 
and strong VLF and HF em1ss10ns are observed. It is hoped that these active 
expenments are earned out by rockets m Antarctica to understand auroral 
phenomena 
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� 1 19-00 0) m r 1:· - .t,. � ffl �, tc. active expenments 
Table 1. Active experiments using a high power electron beam. 

Date Group I E(keV) I I(A) I ((s) I 8(
0

) I Results 

1969. 1 HESS et al 8 0.5 0.1 180 VIS1ble aurora 
1970. 8 Mmnesota 35-45 0.1 0.02 90 Echoes, 

wave excitation 
1972. 9 Mmnesota 45 0.08 0-180 Echoes 
1972.10 DAVIS et al. 24 0.2 1 Aurora in Southern 

Hemisphere 
1973. 4,6 Soviet 8-12 0.3 0.8 0,180 Visible aurora 
1974. 4 Mmnesota 40 0.07 Visible emission 

(3914) 

1975. 1 France-Soviet 15 0.5 1 0,70 Aurora, echoes, 
27 0.02 140 wave generat10n 

1976. 1 Mmnesota 40 0.01, 30-150 Visible emission 
0.1,1 (3914) 
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Table 2. Active experiments usmg a !ugh power electron beam m Japan 

Rocket EBA power Results 

K-10-11 300 eV, 3. 75 mA Potential nse 
DC 

K-10-12 200eV, 3 mA Potential nse, wave excitation (VLF /HF) 
DC, pulse Ambient plasma heatmg 

K-9M-57 3 keV, lOOmA Potential nse, wave excitation (VLF /HF) 
Pulse 

K-9M-58 5keV, 300mA Potential nse, v1S1ble emission (3914/5577) 
Pulse 

K-9M-61 2keV, 50mA 
DC 
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Fzg. 1. Comparzson of the beam power m the past active experzments 

using an electron beam. 
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Fig. 2 Dependence of the rocket potentzal on the beam current m the 

K-10-12 experiment 
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Fzg. 3. Change of the intensity of 3914A following the time decay of the beam. 
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Fzg. 4. Change of the intensity of 5577 A follow mg the time decay of the beam. 
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Table 3. Laboratory experiments with an electron gun 

in the large vacuum f acilzty. 

Date Space c hamber j EBA power 
1976. 7 ISAS 6 keV, 0. 5 A 

(2 msvx3 ml) 
1976.11 JS C 6 keV, 0. 5 A 

(17 m¢x27 ml) 5 keV, 2. 5 A 

1977.10 ISAS 6keV, 0.5A 
(0. 3 m¢xO. 7 ml) 

1977 11 NASDA 7.5keV, 1.6A 
(8 m¢x 13 ml) 

1977. 12 JSAS 
(2 m¢x3 ml) 

6keV,0.5A 

Results 
Charging and its neutralization by 
NGP. Wave excitat10n, beam propagation 
Charging and its neutralization by 
MPD. Wave exc1tat1on (C.H.R.), 
beam propagation 
Charging 

Charging, SEPAC hardware test 
Charge neutralization by MPD and NGP 
Charging, potential control, beam 
propagation, potential d1stnbution 
measurement, particle energy analysis 
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Fig 5 Schematic layout of tlze e.>.perunent at the /SAS space chamber 
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Fig 6 Photograph of the electron beam propagatwn new the electron gun 
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Fig. 7. Whole profile of the electron beam fa, a pztch angle of 
,...,0° zn the space chamber of NASA. 
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Fzg. 8. Comparison of the electron beam profile wzth the theoretzcal calculatwn 
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� 9 �.JJ*91Jz l:::1&-·:dc.ffi-r �·- 1.,.&J� ( e 'Y -f jfj 30") 
Fig 9. Whole profile of the electron beam for a pitch angle of ,_,30° . 
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(a) Electron gun zs grounded 

to the chamber wall. 

(b) -f i / / ,-� � ti§� 
(b) Electron gun zs isolated 

from the chamber wall. 
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