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Ferroelectric emission cathodes for low—power
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Abstract: Low- or no— flow electron emitters required for low power electric thrusters have
been analyzed. Feasibility of ferroelectric cathode used for neutralizer is proposed. The PLZT used in
experiment is 0.5mm thick. Electron emission property of PLZT under low voltage (1.0~1.2kV) has
been studied. Ferroelectric cathodes are driven by unipolar positive pulse 1ps in duration. ~ Emis-
sion current 320ns~3000ns in duration with peak current up to 34A has been acquired. Reliable e-
mission has been achieved in air background at pressures as high as 10 Torr.
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Fig.1 Schematic of the neutralizer in ion thruster
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Fig.2 Ferroelectric cathode samples

4 ATRHLR

LB EAREE R 0.5mm, ¥2H 9mm H
PLZT (#4KWMRH) SmmE, MEMBRNE
BMEHER (RENEERD) K 043em?, M
Bl 2(a) PR, Ske MR & SHAT B B K 03 i %

—& LFHETH A 10ns, BB ER 2kV )
BEKFEE, BESEARMNESTE, HEH
BT REBME, WE 3 iR, BERP, &a
FAt i H 2 2 B2 R R 4x10° £,

F 3% FE HSHBER; GEXZMBERE,;
FCHBFHRER, R—EEEAE, AN
BiAM RSB, KAKMRERNEE
Bk B FEMICREA AR L, SIEKBERS T
TR, REHEANEFUESTHEERN
FC 8L, 58 i X () UG e i ) B e % w7 24 08 30 A

ERBK FC M T AE B A # B IR Z A
BB E, REFLRVEBMRT, TUHE
B R L R

B3 R LREE MM

Fig.3 Schematic of ferroelectric emission cathode assembly
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Tab.1 Results of electron emission experiment

ok b b {6 Pr— B BFREN HBAEE HREE EREE
kv /ns HE/N /A ns /A-cm?
10 E 1000 0.1 320 0.23
11 E 1000 0.15 450 0.37
12 E 1000 035 2076 081
12 E 1000 34 3129 79
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Fig4 Emitted current and positive pulse wave forms

measured under an external extraction potential
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