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Design of electron gun for scrubbing microchannel plate

CHENG Hong-chang, SHI Feng, HOU Zhi-peng, SHI Hong-li, SHI Peng-fei

(Key Laboratory for Low Light Level Technology of Commission of Science

Technology and Inclastry for National Defense, Xi'an 710065, China)

Abstract: In order to have great electron {lux for scrubbing @30 nm microchannel plate and
complete the process in less time,the trace of electron was analyzed and the electron deflection
was calculated, according to the operation principle of the axial electron gun and the theory of
the function of electrostatic field on electron. Based on the calculation result, the structure of
the new electron gun was designed and all the parameters of the electron gun were determined.,
the filament material was @0. 05 mm tungsten rhenium alloy(75%, 25%), the filament was in
“V 7 type, the radius of the electron gun was @35 mm and its height was 20 mm, and the
current density of electron emission reached 1. 26 X 107° A/cm?® while the maximum filament
heating power was 12. 6 W. The gain of the four microchannel plates reached 500+ 50 after
being scrubbed with the electron gun for four hours. The result indicates that the old electron
gun RUS-A can be replaced by the new one with better performance.

Key words: microchannel plate (MCP); electron gun for electron scrubbing; filament of
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Fig. 2 Schematic diagram of electron moving path
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Fig. 3 Electron beam deflection in parallel
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Fig. 6 Structure of electron gun
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Table 1 Performance of filament materials
for electron gun

(W) (Mo) (Ta)  (Re)

JeVHH 4.52  4.24 4.13 5.1
/C 3410 2625 2996 3167
/T eem s KT 0.31 0.382 0.130
1000C/g s cm %™ 1072 2X10717 —
(Hg=1 18 20 6 4.6
1 , )
b
’
b o
’ 107 ’
b

b b

b o

75% 25%

Table 2 Experiment data of filament heating power

@/mm /W /mm /

1. 00 13.2 9

0. 80 13.2 15

0. 50 13.2 21

0. 30 13.2 27

0.10 13.2 33

0. 05 9.6 45

0. 05 10. 2 45

0. 05 10. 8 45

0. 05 12.0 45

2 ) 0. 05 mm
45 mm,
3
3.1
j,\:k'l’zexp(w)A/cmz (6)
k E=120 A/(cm? *K); T
;U
(6) )
MCP
, MCP
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Table 3 Measured results of beam current density emitted MCP 3
by electron gun at different heating power
/W /A /pA ccm™? 4
10. 2 20 2.8 VAL
10.8 30 49 . @35 mm, 20 mm ,
11.4 60 8.4 .
12.0 70 9.8 . 12.6 W X
12.6 90 12.6 1.2X107°A/cm?; @30 mm MCP
152 10 0 4h ., MCP 500450,
3 12.6 W RUS-A 24 h :
’ 1.2X107° A/em?, MCP : ®30 mm MCP
13.2 W
1.4X107°A/cm?, o O
3.2 MCP
MCP [1] N
»MCP . ,2006,27(6):535-538.
o MCP, YANG Qing, CHEN Feng, Hou Xun. Theoretic
4 RUS-A R 4 analysis of channel electron time character [ ] ].
4 i Journal of Applied Optics, 2006,27(6):535-538. (in
4 2 (MCP) Chinese)

Table 4 Experimena data of MCP scurbbed by

both old and new electron guns

MCP MCP /h W
BAGO41-128-30 528 s 12.6
BA6231-098-36 554 24 13.2
BA5063-061-40 492 4 12.6
BA5063-061-27 508 24 13.2
BA6039-050-34 536 s 12.6
BA5063-061-31 518 24 13.2
BAG031-098-36 508 4 12.6
BA6053-149-30 526 24 13.2
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