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Poisoning characteristics of LaB, hollow cathode
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Abstract; Compared with other cathodes, LaBg cathode has the advantage of high electron emission current density, and has been widely used

in electric propulsion, high emission density electron gun and other products. In order to analyze the poisoning characteristics of the LaBg hollow

cathode and identify its failure mode, the performance change features and reasons of LaBy hollow cathode exposed to atmosphere were studied. The

results show that the LaBg hollow cathode adsorbs a great deal of poisonous gas on the surface of the emitter during exposure to the atmosphere, and

while the work function from the emitter surface increases, the emitter appears short-term poisoning phenomenon. The discharge voltage and hollow

cathode plate temperature are increased, and the discharge voltage and cathode top temperature are restored to the initial state after short-term

operation. However, if the poisoning phenomenon of LaBg hollow cathode is serious, the oxide generated on the surface can not be removed by

heating and ion bombardment. Therefore, the emitter state of hollow cathode can be indirectly characterized by monitoring the change of cathode

temperature and anode voltage during the test.
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Fig.1 Schematic diagram of hollow cathode structure
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Fig.2  Circuit diagram for the hollow cathode in a

triode configuration
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Fig.3 Anode voltage variation of hollow

cathode during life test
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Fig.4 Variation of cathode plate temperature

during life test

LHC20 -2 %50 B AE A 1500 h J5 0] H 2L 1 B
R T 525 B A BL G, BUR B AR TO0 3 )2 T
#5200 C.,

3 HHSE

3.1 RBARXWZORBM B SHT

LaBg XA MUK AR #HURK, 24 5 8 il 5 5 e
A2 B La—B—O0, 75 I L il A% 2E K, i Ja A2 i
La( BO, )3 o La( 302)3 N 5 R 1141 °C /ﬁ'ﬂﬁ%m
TR AR B,05 BIE ML Rl 4450 C, 24
IR 1000 T, B,O; AW o 7ER
SRR LaBg SRS S8 A HE LU T RO :
2LaB, +10. 50, —La,—B,,—0,, g,y ™
xLa(BO,) 3Cervaa) F L 001 60 gase) (1)

Wt P E R AT LA LaBg e S 4 4k
Ja R SARZR AR IR La (BO, ) 5 MRS, %L &
Yrr)is i i T LaBg A SHA, PRHsE i 1 &5t
IRFE R 72 K. M2 Richardson-Dushman 2%
2, B T K 5 vl F U6 T 0 B 2 (A O R
TR

jo=BTe " (2)

Py, SRS L TR 5 T S SR A SR T
JE 5 NIRRT RE (BN eV) se HL T HL ik
YIRS HHGB = dwm gh’/h* Jy BRH AL I
Hom, BT, g 2l T R I

2O B AR R IR A 2, 250 B AR & ) 1)
LR R R AR IR R R
B ¢ SRR THT S R IR 235 E 7 AT ARy

J=Ji =Jrew te (3)

A, R B T . BT IR R

BT HLA R 0 G B e R SR TR 1 A

BIREE n, HUFIREE T, (AR V) FISRTY
BRI e TRIE o A5 HL T HLIR S BE 5 R SHA
FWIEE T # 2%, A Richardson-Dushman 2 2
O BT B T T AT AR A

eT ) 172

ji =n,qv; =0. 606neq( —= (4)
m;

Kb n NEZ NGB T v, WPIE R, m,
BT,

H, 1 P R I A 2 O B AR B N 7 v RE F 13
Tk K S A 3 T A 2 B 3k K S A 2R DI BRY
W AT AR RN
=) )

230 IR AR R S A DX T Il S A
R SR P T A A, A0 B AR AR AL 7 S
BRL16 ] EA I R E5E
G = —Jobwi +]i (2T, + bye) +

Ji{gean +0. 5T, + by = dyy)
= —jbw 2T +7i (e +0. 5T, +dy)  (6)

K, ey FI T, B eV, KSR T
TR AT R T T R AL by, (R E0AED) HHOC,
[Fi) o P, 730 GO 2 A A S AR 2 T AR A S 2
TEIRER 2T, o BTl R AR A 7= A 1Y
ZHEEN Puean +0. 5T BN by o

K (6) Uil ARFCR BT, PER B s &
SHARSRI by s 0 IR AR A IARE , & I v 777 aE 4
RE 4 E RYFAREIE L T R SR i 2o ik
RS A DX s 5 S A 2 T A R ke T
IECL) AR R AR ) T BOR T Y 3 H ZHS T, &
SR TR R PG T O T e R R
SRR, 230 SRR H H Tk T, DTS A
2 L TS L DR 1 [ S A S A ™ A A

PA_ESr Mt B, St th Zh ot i, bR 2k
IR 2 0 IR AR e v e T i R B AR TR B 1Y)
TheE . P, B KRS #9250 BIRROHCH HL s Je
I T3 4 T 3 ) ST 0 B G S et S
AR DI T, B BE T TR BRI . R fR] T
AR F Tk v v R IR TR 88 AR, S ot S S
AR 3% 1 DB AR, S RE 138 IR A2 TE 7K o
IXSEPLG LR, 2 5 R LAY B AR 5 & — b
B PRERER, 20 IR0 TR A —&
i) H IR TERE ST
3.2 EESRANZORRAERNT

LHC20 — 1 230 BIRTE 75 Aiy 5296 J5 J01 BRAR U
T, L5 2R IA N IR GG IR
AR, KIRA (RFELZ4 10° Pa - m*/s)




£ 96 - [ By B B K R

542

LHC20 - 1 25 DA AR S, NN 520 LaBg &
S R AR A S B TR PR AR

N T E i SL g AR LaBg 250 B
P RE, B LHC20 -2 23 BRI 1 o

IEH 2D B LaBg R SHALSHBOR , 15541
o WERAES O AR TR LaBg A GHA, K B2
OB AR DR B AR, R W5, Kk
SHARN R E —Z B @Y, I S FR.

K5 ez Dk LaBg A AR
Fig.5 Morphology of poisoned LaB, emitters

HIPE S5 ] DL 28 Wi e , LHC20 -2 =500 F )
(1) LaBs R AHAC A AL, S T s
FrigoR, K SHARZ I C A i b (14 2 FLES Al (DL
6) o RETEALIIHTRII (LI 7) , A SHA K 1H 1
FE RN B(64.03%) .0 (29.83%) I La
(6.14% ) . B/La [l 220 10. 4, J i PR 11 4
JLR T REGE , UL R SRR N LaB, 15 %1k
R S0 o

Bl 6 LaBg J ST mROIE 5

Fig. 6 Cross section morphology of LaB, emitter
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Fig.7 Emitter cross section energy spectrum ( LHC20 —2)
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