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Plasma Measurements in a Miniature lon Engine Discharge Chamber
Using a Reverse Potential Analyzer

H I s

Masakatsu Nakano"

Abstract: One way to improve the specific impulse of an ion engine is to optimize the shape of the grid to increase the confinement of
neutral particles. At the same time, the ions that contribute to the thrust must pass through the grid holes to the maximum extent pos-
sible without colliding with the inner walls. However, the existing numerical models do not reflect the plasma potential distribution
in the discharge chamber, and the accel grid current used to verify the results of grid optimization cannot be adequately reproduced.
Since the plasma production region in a miniature ion engine is too small for probe measurements, plasma measurements in the dis-
charge chamber of the ion engine were carried out using a non-invasive retarding potential analyzer (RPA) to determine if it was
possible to acquire data for modeling the plasma potential distribution in the discharge chamber. At the same absorbed power and ion
extraction current, water, argon, CO2, and adamantane were used as propellants, and the difference in plasma potential was deter-
mined. The global model for COz ion engine was validated from the obtained data and a suitable reactive species model was selected.
It was also investigated whether the local plasma potential in the discharge chamber could be measured by the RPA, and it was found

that it was possible by installing a collimator at the RPA inlet and accelerating the ions with sufficient ion extraction voltage.

Keywords : Ion Energy Distribution, Plasma Potential, Retarding Potential Analyzer, lon Engine Discharge Chamber
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VEMB LR ST EEZBND. — T, CO DL %5
J& L 7= Partial excitation model & 4T DJhiEfi% & A7 Full
excitation model CTIFIEERIE & DIEEPEIZ V. L7zdd-C,
TRALIRFED T a— LT CEB WL, COx DEEE)
BIXETeRETH D Z EMNyHD. —J5C, Partial excitation
model & Full excitation model & DZEIT/NE L, KISHET L
I CO X O DAl E ETe M TEN 8 5 D E TILZ OFERTE
BRI CE 7o,



5.3 BFIMNEREE 75 XY EAOAIE A EeE

B 9 1XRATHIZR KRS 7T A~ B O TS AlgEE I
T, " bRFEHERICAN - HBEIE NS T 7T
HD. RPA OA A2 AHBIIT B AR EEAIE A DK 2(c) D
Y A—H &R

@) FHEHEAFE S 7.5 scem T A~ ORI/ T — 73
30WDLDOTHD., A7V —EIEEZ 200V ELEZHOT,
A A EFEMAICIEH L2 D THD. FENESR
WO T T X~ EALE, Hlisy TR, L TEanantia
RLTWA. Ziux U o ZROBEA % VT ECRIE S8
HERICR G2 BRI e B Th D 1718, BN
DT T A~ DB SATINBEFRETH D Z & 2T

9(b) CIIHEMER A EZ 5.0 scem & L, ~A 7 @i OWLIYL
NT—%20WELIEHAT, A7 V= BEEZ0VELE
LOTHD. Tihbb, A AU PICITEBELZEIEY, i
BENERE 2 L7 X DOBNZEDHRTA A PIES LT
4. BONTMEENO T T A< BN 25 V B TR &
FERRICIFIE T L o Tz

X 9@)E O)DFERMNE, A7 U —EEEZEINLIZ5E
I ) RALIEE DA Ao 35| & HEN D OIS
WD 77 X~ B aE T 2012 LT, A7 J—
VEIEEFMURWESIEZ Y v RIURLOA A0 bk
AT DERHN B 25 72 DI LS Ui G S vz &
EZbND. UEORERNS, MEREORPTGR T 7 X~
BALOBARHLARETH DD, MBEENE DT 7 A~ EBALO
DATEAFHIDITHDREDO A7 ) — LV BEE G52 TA
FUEBIEHTZEBNETHD Z ENDDD.

6. F&OH

Xt A D BRI A W 2356 ORNE D —D
FHEERIFIRAIROK S TH 5. HEERIFIH SR A H EX
WA OIITF MR O LA EZ B THLERH D,
7'V v RIBIROEEL BN TH D, A Az POl
BEND T T A~ BN 2 IEMEZ A D Z & C, BEfET
WX TO Y RORMEL AR L LATH 2 L AEE L 72
5.

AWFETIE, TNOIEBRNO T T A~ il &z BRI
B57-012, BMEETI A<ITxt L TIHEEEAREHNZ1T 5
ZEMTEDWENT FI7AYERYEL, T—XORG%
1Tolz. IR F 2T LT, #aERIZK, 71
Ty, THbRE, TSR EEZ T ER T,
BoNZT =2 0D NTHOHHEANICK L TH A F o>
IS RS 5 Z LN TE 2, $1, 7T A~EN
VEHERER 1 Rl LT 2558 & 720, FEmmic T
WENHRERETES LT, WENNT T 7 AP L L3T
—Z X bRBEHER LT oA A YD e —
PNIVETIOVOZYHETHNC NS Z E N Tz, Fie,
BT T T7AVFOA T AFRIC Y A—F Z5%E L TA
T DNFHIEHIRT 5 & & blc A U — &
AL CA A v Z5l & T2 Elc K- TRBENHOJR
FTHI72 7 T A~ BN dHld 5 2 L 3 CE Tz,
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