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Abstract: In order to obtain the influences of thruster’s operating condition on the self-bias amplitude and
ion beam characteristics of ion thruster using RF self—bias effect, the effects of grid’s RF power, antenna’s dis-
charge power and propellant on the self-bias amplitude and plasma parameters in the plume region were studied
and the ion beam characteristics under DC and RF modes were compared through ground experiments in this pa-
per. The results show that the increase of grid’s RF power helps to enlarge the self—bias amplitude and improve
the intensity of ion beam, but a higher power would cause self-sustained discharge and form plasma in the down-
stream region of the grids. The change of discharge mode in the chamber greatly affects the self-bias and RF am-

plitude by changing plasma’s impedance, and then influences the plasma parameters in the plume region. Com-
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pared with DC mode, thruster working under RF mode can simultaneously extract and accelerate ions and elec-

trons, and realize self-neutralization downstream the grids. Self—neutralization can be achieved by using Ar, Kr

and Xe as propellant.

Key words: Self-neutralization; RF self-bias effect; lon thruster; lon beam characteristics; Experi-

mental study
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Fig. 1 Schematic of the ion thruster using RF self-bias effect
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Fig.2 Schematic of the experiment platform
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Fig. 3 Schematic of the ion thruster prototype
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Fig. 4 Voltage waveform and its FFT analysis
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Fig.5 Schematic of the Langmuir probe
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Fig. 6 I-U curve obtained by Langmuir probe

JE U, ¥ 55 100 35 B4 B0 5 76 o 4 R X, R L TR
U KT8 T iRB S U, B, IF 8T 282 8 T
ARERIARET F 0, v IRAF AR 1. B
A ARAS B T B o T o TR TR R
ML U AR S8, B b 3 5 i n R

(DB FRBHU,

FE 2 U DX, BR L P I B PR T R T S AL 2K
NS O o8 R O 1 P | I P s e R e R L U
DX AH B2 b 1 1-U W2 A7 7E — A 49 05 12 506 By ) - 4
FLFR (B B O S5 B PR S U o Tl X - U il ok
— B R B R B R SRR U -

(2)ETFHH U,

PR U, 5 BT L UAR A I RS IR
BB FLU S L A AR R B LA O 0, BRI 1-U
il 28 55 Al B 32 AR R P R B TR LA U

() FIREE T,

et P X BEEF L LS U R U B 254 18 B0k
1)

e(U, - lap)} "

IL=IL-1~1I = Iegexp|: T

e g I B B (1.6X107°C) , 278 4, 1] A5 L TR
JET.(eV).
_e(U,-U,)
“ " In(4,) - In(1,)
(4) W T2 n,
FL 0L TR 1 (B mA) RIE N

T
I,=An_.e 3 (3)
2Tm,

P AN AT A RO T A (em®) , m, N AL o
(kg), ATHE S H L T3 n (em™) FIK A

Ay 2Tm, (4)
n,6=——"
eAﬁ

(2)

(5T En,
BT 1, (mA ) R IR

T
I, ~ 0.605n,eA |— (5)
m;

X m WE T (k) , THESHETFEE(ecm™)

#ikA N
1.6531, |[m;
e J T. (6)

2207087-4



Haddk ol e Uk

2023 4F

3 KBWHER5ITIR

3.1 R EHRTh R X B R ENEE A SRR R

AN SCE SE MR T AR S ) 3 X8 A i R AL
N B HE 7 2 0 A e R I RN SR R T S e S
56 v R R BB R PR A B AL A A AR P g R
i 5.5em 4b LIS EFE G T TR Ar,
10em*/min , B} B 55 450450 46 30MHz, 4l 45 55 431 2 %8 A
40W L 40W A K | T2 280W , £k P i T R 170W,
2 VB il i AR 3MHz, 75 31 50 50 45 3 an &1 7~9 FT R .
B, U,k B B A 1 R R R E

(a) OW (b) 80W

(c) 160W

(d) 240W
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