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Design and Experimental Study on Radio Frequency Plasma Neutralizer
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Abstract With the development of electric propulsion technology, there is an increasingly urgent need for
neutralizers with high toxicity resistance. For this reason, based on the fundamental principle of radio frequency dis-
charge, a radio frequency plasma neutralizer that can use various working media and has high toxicity resistance is
designed, and a vacuum experiment system is built for experimental research. The curve of the emission current
varied with radio frequency power and xenon flow is acquired. After the working gas is ionized, ions are collected
by a graphite negative electrode placed in the discharge chamber, and electrons are extracted by a metal plate posi-
tive electrode outside the discharge chamber outlet. The results show that the radio frequency plasma neutralizer
can effectively emit electrons to form a current, and the increase of radio power and xenon flow rate can increase
the current. When the radio frequency power exceeds 220W and the flow rate reaches or exceeds 4 mL/min, the
emission current of the neutralizer can reach 1A or more. Thus, the radio frequency plasma neutralizer served as an
ion neutralization device for electric thruster plume has certain research value and application prospects.
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Fig.1 ~ Experimental system of RF plasma neutralizer
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Fig.2 RF plasma neutralizer with columnar ion collector
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Fig.3 Three-dimensional design of RF plasma neutralizer

FEHRAK3.36 m, HAA 1.25 m B EZS i,
T B W BT BORE R R s, AR
DU AE A AT AR L =S 5 HIOE S YA
KV o 25 F R FL 25 AT 3R 5 5107 Pa, 540 55 25
TR TARRS T M EZS 2k 4%107 Pa, i
JE ISR

http://www.cnki.net



778 Bz B o2

5 R # R

41 34

22 EWAHE

e R DR RE AL SE I A7 A — BB R
AT EL A R F 5 | A S B DR 2R 5% A i
AR, T/ NBHAT , 46 i DG e R[] 5 S 45
R 7 5 S5 ATV R A DG e ) £ D e O AR LA
Bz M 5 SR T 2 IO 5, 7 L SO R A 1) 43 )
K O B RE UK L R TS . B SE R
FAFF A BE SR TR R RO E T H S
P, 7E K B KR B2 BRI R A T A K SE e . BRAE TR
Tt LA S AR 5 T AE S50, LI il sk Hh g
RSB TR ARE TR, TR AT
Fic X %, SR A0 0 H T 4 B B, DG 85 PN ) R 255 A R
T B VRS AL 45 BB BT e/, S5 I e SR
VC i B A J A 25 L o S 00 A 4k o i D LR
HLAnE 4 Frs o

P4 SHURAT B AR L
Fig.4  Principle prototype of RF plasma neutralizer
Seg b, SR BAE I Wi 2R A BEAT OB 525,

A e K R e L, IR KB G AN 5

PR

5 SPEAEE TR ARIGE ALK

Fig.5 Ignition of RF plasma neutralizer
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