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Fig. 1 Flow of electrons in parallel operation of two FECs.
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Fig. 3 Potential distribution of EDT system with FEC.
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Fig. 4 Example of emitter potential variation in ISS orbit

(Numerical simulation) . Tether length is 700m.
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Fig. 5 Appearance of the FEC.
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Fig. 6 Circuit diagram for parallel FEC operation.
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Fig. 7 FECs on aluminum base plate.
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Table 1 Expected Conditions of EDT experiment on HTV.

Demonstration orbit ISS orbit (altitude 350~440km)

Inclination 51.6°
Tether length 700m
Number of FEC unit 8

Maximum emission
3mA
current per single FEC

Maximum power per 0.5W (Maximum gate current

single gate P.S. 0.5mA)
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Fig. 8 Flow chart of FEC control.
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Fig. 9 Currents and voltage variation in single FEC operation.

o
n 9
a o

Gate current[mA]
o
© w ©
w o b
‘

0.25

o
[N

0 1000 2000 3000 4000 5000 6000
Time[s]

Fig. 10 Gate current variation in single FEC operation.
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Fig. 11 Extraction current from FEC plotted against emitter

potential in three maximum gate current cases.
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Fig. 12 Gate voltages and emission current in single &
parallel operation (FEC_A & FEC_B. Located side by side on

based plate.) .
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Fig. 13 Extraction efficiency in single & parallel operation

(FEC_A & FEC_B. Located side by side on based plate.) .
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Fig. 14 Gate voltages and emission current in single &
parallel operation (FEC_A & FEC_D. Located on opposite sides

on based plate.) .
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Fig. 15 Extraction efficiency in single & parallel operation

(FEC_A & FEC_D. Located on opposite sides on based plate.) .
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Fig. 16 Gate voltages and emission current in single & parallel
operation (FEC_C & FEC_D. Having large difference in required

gate voltage.) .
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