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Abstract: Micro thruster is key to drag free control of space gravitational wave detection task. Based on
the micro thruster demand from drag free control system of space gravitational wave detection, the princi-
ples of micro thrust technology are analyzed, which lead to the micro thruster satisfying demands includ-
ing cold gas thruster, wave ionization ion thruster, Cusped field thruster and field emission thruster as al-
ternatives. Their research status and drag free control based on them is also introduced in this paper.
Based on this, the developments of Tianqin Plan on these alternatives are introduced thrusters and the fu-
ture research directions of micro propulsion technologies applied in space gravitational wave detection are
prospected.

Key words: space gravitational wave detection; drag free control; micro propulsion; cusped field thrust-
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Fig. 2 The classification of micro propulsion
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[:F*%

:

3107 m/ (7 Hz'") (1458 2% 22 43 Jin ot B W s 1
H AT NASA Fl ESA AR BN TT e T~ — 1Rl sk
i B P 1 10 IS A A BRI R R TOAE . ESA 7E
GOCE (3 mli FRH T F—MRE W2 A
NGGM, I i 4 G v S F1 8 s 2 R A A 32k
DiE

JO7FH 7 5 1 3 3 000 25 e G A 55 ) B 0%

i |
L5 i (iR
UEILEN S l T
Jhb A s
: | R 2R
sk ¢l
WE A
»
&7
WE A

‘ ru

ST AR TR B A PIRG4S AR /N
T R ME T BRI AR R . LEONAR-
DO /A &) B AE GAIA FIl LISA Pathfinder % 102 523
ANHE TR SHE T AR A AS HE TR T BOR P ol e B
WK 4 PR .

AR ME I B Fe L BB A ) s AT
TR AR IRAR ARy o BEHURE LA HLEE 4, e
Ve 3ok i, SRS AR 0T U i R SRS I
T ALV 19T 18 W 7 b £ 1 v e T AR, T AR
MR E TR, ML EE T SR . H
HI, O BT, R L B A Bl
VETTEE, SRR TR TR H IR R ) 3 R FL R
N, Bagspfn, (RINFE. @R R . SRR, K
HURE T PR A D0, DRI 32 0 T e G B O 4
il & e,

2.2 HEEBETFHEANS

BB B AR TAE R & 5 o,
PR R R DA B E N b, 3R
TR SR R R AR R, PR
[t a2 A R SR 27 | B O N DR =X A
U B B T HE AR O ORAE TREE A,
A A AR T 00N (1 i B R G M RE S U1 2
THETE, (HE A T A MR G R
BE, BERAR T REMT S, i H AR A&
W RE R AR B, TESEPRN I, A YRR
AT, DR RE iR 2% . e a0t A U
W), AT 3 oAy S AT 5 4 g 45 R R - (R e iR B
#eS1%% (ECRIT) "7,

Wil Hefs i
(R A5 :
T ‘l f
' |
TR W4 /7
58 4 i
‘ ‘ N
]\l TAS
LB

K4 WM S HE R AR

Fig. 4 The large thrust range technology of micro cold gas thruster



#1244

FIRAT, AF . T A1) 5 PRI 55 RO BRI R 199

BS B T T A
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(b) Schematic diagram of the emitter—electrode structure; (c—d) MEMS micro fabrication of micro capillary emitter array;

(a) Schematic diagram of engineering prototype of liquid propellant field emission thruster;

(e) Ignition test of prototype (working medium: EMI-BF4)
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(a) emission current value under different voltage / mass flow; (b) emission current noise power spectral density.

(c) stable emission region of two emitters under flow voltage control; (d) current noise comparison of stable / unstable emission mode
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Fig. 21

(a) Control block diagram of colloid thruster system; (b) Simulation results of thrust regulation control algorithm: 0. 1 wWN

thrust change; (c) Simulation results of thrust adjust control algorithm: comparison of thrust noise between open—loop and

closed—loop operation; (d) The change of 50 V emission voltage corresponds to the measured value of thrust response time
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