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Influence of Cathode Shape on
Surface-Conduction Electrons Emitter
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Abstract: The influence of the cathode structure on the distribution of electric field near the
cathode and grid , and the emission electron trajectories near the intersection of the cathode,
film and vacuum is studied in surface-conduction electron emitter by the finite elements
method. The results indicate that not all electrons emitted from the zone near the intersec-
tion can reach the anode through analyzing electron trajectories. The anode voltage, the
cathode height and the cathode shape affect the position from which electrons emit and can
reach the anode thereby affecting the efficiency of electron emission, simulation shows that
reducing the electrode height, increasing anode voltage and applying arc electrode of large ra-
dius can increase electron emission.
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Fig. 1  SCE model. (a) Rectangular electrode; (b)
Arched electrode.
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Fig. 2 Electron trace in the emitter with rectangular elec-

JE AHRTE AB Z 1] 55 59 1 1 A0 BE B 35 FH AR
B R RT DA L AR S L G e B Ak R
/Ao H I AT DL RN RS LR R AR T Y
TAF. S TN LA Bt BH AR i 23 53 R {E
200,300 V I 400 V., 7E & — 4B T B2 P
FL ARG 614 g BE FTOIOTE H A A I 2 A, B 2 40
F 1 PR IR A BROT T i 70 B ik 26 45 1Y AF 5

trodes ML,
x1 BFEBBHSHY
Table 1  Parameters in different models
A H/pm U/v R/pm
a 0.5/1.0/1.5/2.0/2.5 200/300/400 —
b 2.5 200/300/400 2/2.5/5/10/20
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Fig.3 Influence of the anode voltage and the rectangular

electrode height on the distance L
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Fig. 4 Distribution of Ey, Eyx and Ey; near the rectan-
gular cathode with the cathode height of 1.5 pm

and the anode voltage of 200 V.

P 5 Ay ISR ri B S e B8 X B A3 #3701 B 3
WL W 7R 25 B L 200 V7 RE AN T 46 7Y
By AE B BT 14 23 A 23 6 A R AR R 0 A
A 73 o T L FE AR g B/ S PR 3K B 97 41
B L AECRE 2 A8 A /I o DRt R Al e RS L A



%4 FOCTE, A AR 5 % 3% 1w 4% 5 i U8 1 52 ) 519
8
- Ey
1 —o Eyy
= = Fye
. £
T 3
: 2
= z
& g
| | | |
0 1 2 3 4

Distance to the cathode/pm
Bl 5 BAMR AL RSN 200 VR[] B AR @ B A R T By 7
ISF 45 Y 3 4 4 A il 2
Fig. 5 Distribution of Ey near the rectangular cathode
with different cathode heights from 0. 5 pm to

2.5 pm under the anode voltage 200 V
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Fig. 6 Influence of the anode voltage and the arched radius

on the distance L
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Fig. 7 Distribution of Ey, Eya and Ey; near arched cathode
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Distribution of Ey near the arched cathode with

Fig. 8
different arched radii from 2 pm to 20 pm under

the anode voltage 200 V
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