P3-087 SOLAR-CHBIi&RifIZ v 3 &M T
AAITODRFE-EEHKS

mILFNZE, MAERE, /NREZ, B

AR EAABRAASAF v 2R s i D2 D IR
ERMZRRRENIEE BT DEFEBWAESF /TSI



RAVOKRRERAA T DY
) —X D4EH

#‘t/.‘/éﬁqb\f:%tt*ﬁﬁ %ﬁ*ﬁﬁ lon Source
FATHERZERDS—TyhEL F#HLE

F

ﬁTEI'EJH'OD:E_)O)(:J:t&\ J:L)E%ﬁif% Microwave DC
é:&€1§ﬁg%%tbfﬁﬁ%ﬁﬁ% Generator :

MEOTSATERARICEYNREESE
RFaft
TJo5ATAEFRAERELTCHEERSRAD
CHETREBIERZRA, EEZHD
105D RFai-SEEEREHRE
EXRLTLTHIAREE,

HRYDH—HR - h—REEHED
GUIRER(E—LRER)ICEDEED mu
IEZZEIH, p10DHh EEAERTIZI2HEFMHE s
FECENMERESE,
AKX A IO ODESLUTOE— |
LERZE . HHODHOYIZKOREIZES §
RE. FEMICIZ3FEEUEORSS
ERZLER—RILAVINILADNEFTE - \ ° s

Do [MXOSRSHEHEDI10cmAA LI

u10 (2a—-72)




[[FAOSRZTIDUIOAMA T
« INBIAFAUTIDOUDISAI—HERK
8 mN x 3(+1)& 1.1 kW, 24 mN, 59 kg
« RAAYRYU T ELE
X5 26 B 0.86~1.7 AU
FEEHA  6.1~245mN
HEER N 320~1150 W

— hflsR A

— A% iEB
_-- o A8 Ve

thFIZEA 3244 N e
_-- - —
ZSZHC 11989 236 £ " —
BHMIT 25590 420 * s /

, L ,

2003 2004 2005 2006 2007 2008 2009 2010 2011

-3




EDAA T DRIPERE

Organization or Country USA USA NASA NASA ESA ESA ESA JAXA JAXA
Thruster Name XIPS 13 XIPS 25 NSTAR NSTAR 5 RIT10 5 p10
Spacecraft Boeing 601HP Fleet Boeing 702 Fleet DS1 DAWN ARTEMIS ARTEMIS GOCE ETS-8 Hayabusa
Manufacturer (Latest Name) L-3 ETI L-3 ETI L-3 ETI L-3 ETI QinetiQ EADS Astrium QinetiQ Mitsubishi Electric NEC

lon Source Discharge DC (Ring Cusp) DC (Ring Cusp) DC (Ring Cusp) DC (Ring Cusp) DC (Kaufman) RF DC (Kaufman) DC (Kaufman) ECR
Neutralizer Discharge Hollow Cathode (HC) HC HC HC HC HC HC HC ECR

Pow er per Thruster (kW) 0.45 23,45 05~25 05~25 0.54 0.57 0.055 ~0.585 0.65 0.35
Thrust per Thruster (mN) 18 79, 165 19 ~ 93 19 ~93 18 15 1~20 20 45~8
Specific Impulse (s) 2350 3400, 3500 2000 ~ 3100 2000 ~ 3100 3500 3400 500 ~ 3500 2200 3000
Number of Spacecraft 15 13 1 1 1 1 1 1 1
Number of Thrusters in Space 60 52 1 3 2 2 2 4 4
Accumulated Operational Hours 120500 60000 16265 11400 700 7500 5000 6400 39009
Max. Operational Hours Per Thruster 16265 7632 521 5800 5000 3700 14830
Pow ered Flight (lon Drive) Hours 16265 11400 6400 25590
Data As Of 2008 2008 2001 2010 2003 2003 2010 2009 2010/6/13

100 ———————— T T
DS1 @
L NSTAR
80 - E
= L
£ 60 - B
n 30mN/kW
7] 3,000sec
= L
1™
£ 40+ _
=
w10HIsp
L - Melco.. 120 [ )
20 |- Boeing/XIPS _
- RIT10 @ 10mN/KW
® w10 10,000sec
0 ......... T T S SR T S S I T S S T T S T
0 1000 2000 3000

Input Power, kW

| . H10IE i R ER /DR,

T5 and RIT-10 on ARTEMIS p10 on Hayabusa “20(3: ':I:' ;ﬁ,*ﬁ’fjﬂ/l)t/\

\I



Microwave Discharge lon Thrusters
u10 and u20

u20 p20 p20
p10 (Initial (Life Test of (High Isp
(Hayabusa  Dewelopment Laboratory Option for
Model) Target) Model) Solar-C)
Beam Diameter (cm) 10 20 20 20
Thrust (mN) 8 27 30 40
Specific Impulse (s) 3000 2800 2800 3800
Beam Current (mA) 140 500 540 540
Beam Voltage (V) 1500 1200 1300 2300
) ) ) Accelerator Voltage (V) -350 -350 -200 -350
Grid assemblies (lon optics) for u10 (855 apertures) and Decelerator Voltage (V) 30 30 30 30
K20 (3087 apertures) Microwave Power (W) 32 100 100 100
System Power (W) 350 900 1050 1700
Thrust/Power (mMN/kW) 23 30 28 25
Propellant Utilization (%) 85 80 70 70
Required Thruster Life (h) 13000 21000
Ground Life Test (h) 18000, 20000 10300 (cont.)
Flight Achievement (h-=units) ~40000 Under Development
Start of Development 1989 2000
Launch 2003
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Laboratory Model of p20

Side View HAntenna with a DC Block
Ww Earth Screen
Screen, L |
Accel., N =1 1
Decel. Grids N\ 1 T I
Beam Power
Front View ) Supplies
¢
)N
y J
o Antenna ST mL.0 i | - B s
1 Yoke NdFeB

Permanent Magnets (S-Pole
Permanent Magnets (N-Pole
* Gas Injectors

lon Source and Neutralizer Front View Side View



o o o o o
N w N ol »

Screen Current (A)

o
—y

the primary objective of

Life Test of the y20 lon Source

Grid life evaluation is

the first long duration

test.

Other components
(plasma generator,

neutralizer, microwave

feeders) have been

and will be added and
improved step by step.
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