5532 % 5 4 ) M= N FH Vol. 32 No. 4
2017 £ 4 H Journal of Aerospace Power Apr. 2017

X EHE:1000-8055(2017)04-0970-06

doi: 10. 13224 /j. cnki. jasp. 2017. 04. 024
REFHENS|SRANGTE FIHFERISH

Crp ] 25 RV BOR BF TR BE 22 M 28 ) 52 AR ) B 5% e
HAERARSYHERRESLTRE. 22 730000)

1 B O TN E T HE D A P U 2 LR AT DA AL R T CH 2 T B A G o 30 S R
ARAT R 2 G5 B RS B R B OO T I AN [ 7 A o AR TR B SR b L/ B S R L TR 2
I 7S AL AR Py 3E 55 BT 20 em (R B8 HE ) 28 64T T 9258 6 EXB BRI 2 W 3R G AR BT S P XL/ B A
BT gL SRR RS LT IR BAE N 0.071 H5REE R 0. 077 £ 5 R AT

% 8 W WETFMNR R R T RIS

hESES: V439.4 XEiRERG: A

Characterization and measurement of doubly charged

ions in xenon ion thruster beam
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Lanzhou Institute of Physics, China Academy of Space Technology . Lanzhou 730000, China)

Abstract: In order to evaluate the proportion of double ion ratio in ion engine beam rap-
idly, discharge chamber parameters were obtained through empirical theory, ratio of doubly/
singly charged ions in beam was derived based on different generating processes of singly and
doubly charged xenon ions. 20 cm xenon ion thruster of Lanzhou Institute of Physics was
tested and average fraction of doubly charged ions was acquired through EXB spectrometer.
Xe""/Xe" ratio under standard condition was measured to be 0.077, which was in good

agreement with the analysis result of 0. 071.

Key words:

xenon ion thruster; discharge chamber; ion beam; doubly charged ion;

mass spectrometry measurement

£ Kaufman % Xe B FHES SR =,
T 5 v M R T B & A I il 1 2K TR A M Al g
Wk R R AR A = o R S b e
TR B E Xe 5KAEM#E KB 7. 5
7T 40 2R A 5 S R A VR R 3k 31 Xe J Xe
TWRHE R S S8 Xe ' A R AR L

s B H#:2016-05-31

AL 4 20 750 ) 38 1 SO 2 A B
PE ] 2 v i S B SR AT SRR R RE I
Xe" " AN ol #f g 45 ARG Sl A5 R K% FH AR 35 T
T2 JCHE I - WS £ T 52 KOS B A T R v R
PR IEL e L O P A R I S EOHE ) 4 7
RO b BRI AE = RS T ISR TR S 8

BEETHE A ARG Y M E R R E S LRHE IS (9140C550206150C55013)
EER N AL (1988 —) 1 il 4 2E , 32 2 )\ 35 fiip 3 1 45 AR F 5% . E-mail: Ixkong@ foxmail. com
BIWAEE WA (1964 —) , B, HF5T B4 142 S0l o 11, 3 58 D 325 ) o HE 3 4% R AF 5. E-mail: guuzuu@sohu. com

SRR FLAHF A SR PRI, 45, B 1R 0 A% SR XA B F R s T LT . w8 ) ik, 2017, 32(4) 1 970-975. KONG
Lingxuan,GU Zuo,GUQO Dezhou, et al. Characterization and measurement of doubly charged ions in xenon ion thruster

beam[ ] ]. Journal of Aerospace Power,2017,32(4):970-975.



#a

FLAHF A < U T4 ) A SR LA B 14 2 i 971

S AT £L 00 #3883 T 2 B 5 OR L
SR o IS T A A 2R 28 B R TR PR XU
F LB L WA A A B AR

XF TR B A T R U R T o
EXB #REH P Bt 1T 7 K BB 5E, George
SFEIPIAE T 30 cm A1 40 em (TS T4 4% R
KU 88 5~ 1) L 491 BRI A PR A 20 3 4 g ol U o
XA 5 5 19 O B35 O I AR 48— 1B 25 i 57
TS ek A AR R L O B A D A A A A 4R
67 T AR 5 b a3 TR 2 L A B R R
B+ 200 P A A A P R e O R
S5URE R S T B OUAT 5 5 B R R e
I D0 TR P PN A [ A7 A LA 8 1 7 R A
FU BT TR XU S 1 B 5 e A T B

XS 1 3 A5 RO LA S RS
Peters Fl Wilbur®™ {4 £ X oK 8§ ¥ #E J) 88 647 T
PR TEE, SR b T Rl R R 1 O 5 A
— B HITEANE T H AT E R A D) W T
) & s R S8  Goebel S0 58 FLi( 6 70
Hh BB FL R L RE AN L 2 W T UL S 1 Y A s
AR 2 3 T R TR T Beh oy s 14k )
o AR 2L A JE b A P S B RO A R R X 1
Bl AR AL A A DR RS 58 (PIC) Jy
TERFSE T P S BRI A 1k s Nakanot ' %) 5
T AR AR 5] A R R AU AT AR B OE
WEIE T A7 B - %A F JE ok 4 .

5 U E NI R i 4 ST PR AWAN T
T GO SR TAES BT BRI PR
B AU P X/ A B 8 BE L L o TS A ) A M
HTAEAR BT PR AL B9 7575, 18 303 T Kaufman
BB 14 T e R S AT o T 405 52 80 345 72 WL
SRR MR = R R R T 2
PR 7 B8 20 2 B 1 TR 2 0 R B UUR R R T
AR A ] 7 A o A 3 B34 B RO v L/ B 1 o
JFE L. TE A2 W7 52 5 P R T EXB 4R B3R A/
BT BT LS B TR A RAT 5 R4

1 EETFTHRSEERHE

Kaufman B85 4 J &5 TAERS . 250 Bk B
R TR 1] TR R S P K OB R RE LW L SRR
I 50 R 25 PN I o T R A il AR S L IR RB 1Y 22
FG L H B AR W AL P IE HE AR S F PR AR &R S
U IE A ™ A4 Ty, B L R ERAE T 8 7 4
WAk e o N TR S R i B Sl O ) SR
T R 0 A P AT ST P BT ST R R B S 1E G

Ei [ Re i i EP SN e MR v | B S R &L TN
PSS N TR R B S e A ) S RS A AT 4
5 2 L 3 N AR B TR S R

——> B Vo — |
- = |Jr J
———»
Il
||
,’, |
: J |1
J i
I" 1| / ¢ 7 |
i — ] RN
G ——
«— [ ™
S+, N ||
|1
||
| |

| N " I1~||J
= P Ly e sl

J J,

L B HE A i R s R A A s R T

Fig.1 Current flow in discharge chamber of ion thruster
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Fig. 2 Schematic diagram of EX B spectrometer
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