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Recently, in order to achieve 1 N level of thrust by electric propulsion system, electron emission current performance

of electron source needs to be improved. The inductively coupled plasma cathode (ICP/C) has been proposed as

substitution of hollow cathode (H/C). In this study, to achieve a high electron emission current, the effects of

radio-frequency (RF) power on electron emission characteristics were investigated. 7.0 A of electron emission current

was obtained at 400 W of RF power with 13.56 MHz. In the range between 0 to 400 W of RF powers, electron emission

current was linearly increased.
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ICP/C EM OREZENEN 40 mm THDH 40 mm
ICP/C EM DR %X 1, ICP/C DREEZ 4B L
L7z ICP/C Metal Body (MB) oOffiEixX 2, Zh
52 ICP/C BBM 2 &7 — & %2#E 1 [T~ T.
£ ICP/C BBM & EM IZOW TR 5. 75 X+
TR - HEFR T D BRI T L S SR R T
ZOFRICEFBHERAOAY 7 40 20838 5. HE=E
NEICIZZ v T AT oo FraL s ¥ LEiTh

This document is provided by JAXA



Vessel (Alumina
// Cail (Cu) /Onflce

e ] /

040
066

ROOT

Shield N\ lon Collector
(SUS316) (Tungsten)

1 ICP/C EM #Z[X

Vs Orrifice

Vessel & lon Collector (SUS304)
/ . / Coil (Cu)

I8 <
i3

/

/

®51

T Y 1 1 |

435

2 ICP/C MB %X

#1 % ICP/IC Ok —&

ICP/CBBM 40 mm ICP/C EM ICP/C MB
Diameter
Discharge (mm) 40 40 48
Vessel - Length 25 40 435
(mm)
Di(*[‘;“;;er 2 17 17
Orifice L h
engt 05 05 15
(mm)
Ion Collector Cylindrical Cylindrical Cylindrical
Coil 5 turns 4 turns 6 turns
2 MEAR OEMANEEZIR 9 KO ITFIASh TR

D, BMHELEETFLREOA A 2HETD. -
AF a7 ZIE—WMICHAEASH Y, WERE
HlL, FLEEAOMTHENIEE S Z L TICP/IC H
WCT T A< KB A[RE L I o TS, Fi2, 44
ALy ZOHEIXENENDOREBRENE, KE=S
B EF LW, BEREMBITITHFED = 14 L&
Thh, BEKEEREZKRTIETTIXAvDAERK -
MEFFZAT o T D, BB, aA VOB ENI T/2->T
VW 2u, ICP/C EM D% EHIZE VT, ICP/C BBM T
DEHOETIZL > THNZ T T X~ fUkitE

B HHMREDORNPRAEWVICEVIRESRLTWS., A
Frav s 23K 3R T 2 BEOBRRH Y LIT
DL/ TWVAD.

(@) MfEIK : 77 X~ ke R,

(b) AR RR L 0 A A U HEERES K E V.
ICP/C EM $ X O'NICP/C BBM Tl &Rk ZEA L
TWo. AU 7 AERILE ISR 2 hEfE
73 1.0~2.0 mm T%é&%z%ﬂé?‘:bf) 17mm & L
7o, AV 7 4 AR SITEVIT EEF RO ERE |k
T572H05mm & L7z, Fio, sMBaA VOB EK
I TIE & T T X~ sk MERE & B AU RE A W
9503, FRICHEPUR S HIN LERR 2 2 2
7o, RGNS RO B IR L7z 9.

70, AROERICEBWNTUL, fERkOTA ISR
DIEETH S ICPICITMA, X2 TR LI-4)8H
@ ICP/C MB Z2W\W Tt EEEIT-7-. ICP/C MB
DK E LT, E=N SUS304 THY, ME=N
WA A a7 ZRASN T 2WENRETH
No. A FvraLy XoORENIHERENH-TED,
MEENBERA A 2T 5. £, WEENE
MROBENWHEM L RoT-720, aA VITESERNE
WICRE SN TV, ICP/IC MB OoEfTE LT, g
RICE DBEMEREZ IS VW ERET LS.
BERDT NI FHOFBEBETIINEBIZERE, SEC
e BOEAEDLETH o2, BIIERDE
W HEUSNZR LTS Th o 7228, ICP/C MB
B THRENTWE 2, BZEROENIC X
DRERE XISV, ZORE, A NVNRT T A
WCRBESH, AR Z YT EnN5R EORES %
WxTWb. 2L, aAfviazigkc@Eo s
5 ETHKRIIFRETH H. S ENIEMEME O AN
HRIODT, Mgiko a—F ¢ 0 737 < sl % %
OFEFEHEHALTNS.

3.2, EBREEEEE
EEAERE OMEL X 4 L™ 512, AW % EBikk
PEDOPERRIZ O W TIIFR 2 ITRT. EBRIT 2 >0 EER

(a) Cylindrical Type

(b) Pole Type

K3 AAFrabr 2RIk

This document is provided by JAXA



B CITo 7. 5SRO KEIEEHERICB VT, (a)
EENE S 1 kW, JEH %k 13.56 MHz O & &3 SR,

(b) 13.56MHz LIS D JE AL O & B IR, Z D 2

ONRMETH o7, FH M 22050 B 8 s A%

(JAXA) OFHBFHERT (ISAS) D EBRFAH T
FEREIT IR ol ZOFERFHEZM 4 1L, LI
DR % ISAS EBSff &4 5. 7=, ICP/C MB
OEMEREERIIX 5 (R LEEHRFH L TITY, =
% TMU EB G &35, ERIFETFERE TITW,
ISAS ERLMTIIERA0.7Tm, B 4.9 m OHFEE
KoOEZERE, TMU ERSGAFTIIER 1.6m, BX32
m OMFERIROEZERE T, WEIXY 714 4K
TERHWS Z LT, ICPIC OEFEEICEKIT 2 1EH)
HAE ARG Z N 7.0x10°Pa, 1.8x10*Pa DEE
ZERBBIT R - TV D EZZNEICIZLICP/IC B LY,
—MFEX 200 mm, EX 05 mm OEFFEORT
VAR TH LT /— REBEREREL, ICP/IC DAY 7
4 AL T/ — REREOEHEE 50 mm ORHEE CTHEE
L.

WA/ EBREEIRIZ SN TR AR B L ICP/C I IE A A
BmaRETs~vATr—ar fa—7 (MFC) %
ML, (EEIT ADXt® ) U NEFRERANETICEB S
TW5b., FLEBEFROBERNIIIT AMEZaEEEAL,
BLENEH O T A< ERZH LT\, MFEC i
MFC 1 |Z Aera Japan . FC-260J, MFC 2 |Z HORIBA
STEC # SEC-Z512KX ® 2 fEHAZ W T\ 5. 7
B, ¥t/ HAZBWTIE 1.0 SCCM = 0.097 mg/s
ThD.

72, BEWKER (RFG) I/ v E—F L A<y
F > 7 E# (Matching Box) %41 L C ICP/C D =2 A )b
IR SN TR Y, MEMKE Py NEAINTWND.
15 JE e BRI ISAS SEBRSAFIZ BV T, 13.56MHz T
DEERTILIRFG 1 O A=A #:T161-6013H-TN,
~ v F TRy 7 AFY A A 5 T161-6013H-TN,
8MHz D B TIZRFG 2 DY L7 = A #L:T146-6756A,
<o F TRy 7 ATV AT A fL L T020-6326A %
i, TMU EBE S+ TIL RFG 3 @ Ion Tech f :
RF5-S £~ v F 7R > 27 A2 Ton Tech # : AM-5 &
AMPS-2A % V7=, &2 TCOERSMH CTEFENIICE
WCHTEN EKFEENZELTEY, f 2 —
H o AD~ yF 7R, 2\OREa T YT
Lo THRENR TS, 2TOEREKMEICBNT,
vy F U T LD ETRFEINLIOW Lo TH
D, EEMNENEETEITE LY.

ERIZBWT, EHIEER (PS Anode) (2L ->TT
J— REMIZEEZHINL, ICPIC O EFEF & H

~Anode Plate
ISOmm

A
40mm

ICP/C EM Gas Isolator

[ 1 Tt Gl v, Bl

Cooling Matching
Water Box MFC 1
]
[RFG1,2]| [xenon PS Anode
Tank | == (60V-60A)
8 MHz
13.56 MHz

Vacuum Chamber
| o (A,B): Thermocouplel (D:0.7m, L:4.9m)

4 ISAS FEBRSGMAE

Anode Plate
ICP/C MB

Vacuum Chamber
(D:1.6m, L:3.2m)

PRF

—

50mm
>
1|

Gas Isolator
~

LI® v,
Matching
Box MFC 1 MFC 2

L |

1
| RFG 3 | ]

PS Anode
Xenon —_ 3
13.56 MHz Tank — (120V-10A)

5 TMU FEBRGAAE

2 FERESHEOME K

(a) Mass Flow Controller

Calibration gas Control range Accuray
MEFC 1 Xenon 0.5-10.0 SCCM +0.2 SCCM
MEFC 2 Xenon 0.04-20SCCM  +0.01 SCCM
(b) Radio Frequency Generator
Frequency Output Power  Regulatiom mode
RFG 1 13.56 MHz 0- 1000 W Cw
RFG 2 5-15MHz 0 - 1000 W CwW
RFG 3 13.56 MHz 0-500 W Cw
(c) DC Power Supply of Anode Plate
Output Voltage Output Current  Regulatiom mode
PS Anode 1 0-60V 0 - 60A CV,CC
PS Anode 2 0-120V 0-10A CV,CC
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