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Table 1-1 Comparison of thrust performance between



DC discharge and microwave discharge

DC dicharge Microwave dicharge
Beam diameter [cm] ] 10
Ion beam current [mA] 2880 143
Beam voltage [V] 1000 1500
Thrust [mN] 150 8.7
Thrust density [mN/cm?] 0.039 0.028
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Fig. 4-6 Parallel transmission line of electric and magnetic fields
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5.2

1
VSWR
VSWR
5.2.1
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1 4 Fig. 5-2
Fig. 5-1

PEC

43



5.2.2
Table 5-1 Courant
1.8><103 nsec

10,000 18 nsec

10W
5.2.3
Fig. 5-1
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4 Fig. 5-2(d)
r 5 10 28 30 33 40mm
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Fig. 5-3
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1
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r 30 mm VSWR

r 10 mm

5.2.5
Fig. 5-6 r=25~28mm
VSWR VSWR

5 10 28 30 33 40mm
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Table 5-1 Calculation condition

Yoke 10.2mm
e A

< M Beflection condition

[x

35.6mm

40 mm

memamas Absorption condition

Fig.5-1 Calculation geometry (Side view)
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Time Step 1.8x10° nsec
Iteration 10,000
Mesh size X=1.0,Y=1.0,Z=1.0 mm
Microwave Frequency 2.45 GHz
Microwave Power 10 W
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Emitting Antenna  |*
Coaxial Microwave \ A4 A4 85
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(a) 1 antenna (b) 2 antennas

(c) 3 antennas (d) 4 antennas

Fig. 5-2 Number of Receiving antennas
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5.4

VSWR
5.4.1
Fig. 5-9 a 2 b
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VSWR Table 5-2 d
Fig. 5-10 a VSWR
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Fig. 5-10
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Fig. 5-9 Calculation geometry

55



56

Table 5-2 VSWR
VSWR
a 2 1.73
b 3 1.50
C 1 1.45
d 1 2 1.16
o
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Fig. 5-10
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ECR
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Fig. 5-11 Calculation geometry for loop antenna (Cross-section)
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6.2
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6.2.2
Fig. 6-1 Table 6-1

A/4

r 15mm ra 27.5mm
1
3
10 30mm
30mm A/4
I’l2 (I'22 rlz) 1 24
VSWR
Table 6-1 Calculation condition
Time Step 1.8x10”° nsec
Iteration 10,000
Mesh size X=1.0, Y=1.0, Z=1.0 mm
Microwave Frequency 2.45 GHz
Microwave Power 10 W
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6.2.3

Fig. 6-2 Fig.6-3 VSWR
Fig. 6-2
Fig. 6-3 25mm VSWR
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Fig. 6-3
VSWR
Fig. 6-2
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15 mm VSWR 1.63 0.238 0.168
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7.1

FDTD
PIC
7.2
Table 7-1
- (Sm-Co)
0.01Im Fig. 7-1 Casel Casel ECR
Y=0.02m Fig.7-2  Case2
Case? Casel 90
Xe 3.21=<10" m™
Xe 12.13 eV
3.0<10* m?

PEC Perfect Electric Conductor
Mur
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Table 7-1 Calculation condition

Time step (FDTD) 5.0 x 10" sec
Time step (PIC) 1.0 x10™ sec
Mesh size 5 x10%m
Microwave frequency 2.45 GHz
Microwave power 10W
Propellant Xenon
Neutral particle density 321%x10% m”
Initial particle number 4,000,000
Initial density 3.0 x10"m’
Initial energy Mazxellian
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Absorption condition (FDTD)
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Fig. 7-1 Calculation geometry for Case 1
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Fig. 7-2 Calculation geometry for Case 2
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