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Manufacture Technology of Microchannel Plate with High Resolution

Chen Nan Le Wushi Long Gaoqun Jiang Shengjun Miao Kunzhi
(Hangzhou Chairman Optoelectronics of S& T Co. Ltd, Fuyang, Zhejiang 311400, China)
Abstract The reducing lead silicate glass microchannel plate (MCP) with 4~5 pm channel is produced by the glass
multifiber draw (GMD) technology.and its resolution is 95 Ip/mm. The crack and twist of MCP during production can
be avoided by optimizing the glass group of the skin, core and solid border. The dimensional error of fiber is within
0.5% during fiber-drawing by developing new fiber-drawing machines and techniques, arranging slender-diameter
mono-fiber and multi-fiber stick. By these ways. the problem of gaining uniformity of MCP is solved. MCPs with less
than 5 pm channels were made by the method of two-step stick-drawing. The channel diameter of MCP is 5 pm,

thickness is 0.25mm, and gain is 1 X 10" (900 V) on average.
Key words microchannel plate; small channel; glass multifiber draw; glass; fiber
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Table 1 Composition and properties of glass for MCP with small channels

Glass Chemical composition Mass fraction /% T,/ C T:/C a /1077

(Si0, +Al, O5) 47
(PbO+Bi; O3) 35

Clad glass 495 595 85
(K;O+Na, ) 10
(CaO+BaO) 8
SiO, 25
B, O, 16

Core glass 635 685 95
La, O, 15
(CaO~+BaO®) 44
(SiO, +B,0y) 73

Solid border (K, O+Na, ) 15 560 658 96
(CaO—+BaO) 12

1) Meg i BBV /SORHBE T L BB N 0. 2~0. 3 mm. BLR A 22 )5 I L E A 2 62% ~65% .,
22 3ir ) R BE AR TR E 15~20 m/min S5 HA2H 0. 3509 mm=+0. 5 pm, K EE N 450 mm; B 22 4 i IE S 1 E
BRI A B2y 54 MR, B AR N A 8587 MR #4241 R~F 2y 32. 56 mm,
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Table 2 Main geometric parameters of MCP with small channels (5 pm)

Useful Diameter Resolution /
No. Diameter /mm ) Pitch /pm Thickness /mm
diameter /mm channel /pm (Ip/mm)
M2550244-21 24. 81 19. 23 5.02 6.08 95.1 0.253
M2550244-22 24.79 19. 26 5.01 6.07 95.2 0.252
Standard MCP 24.8+0.04 >18.8 5.0+0.5 6+0.5 9649 0.25+0.02
160
—=— M2550244-21
1401, standard MCPs
120| —+ M2550244-22
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% 80t
S 60
40
20 r
Ot = 2 . "
6 7 8 9 10 11 12
Voltage /(102 V)
1 seidah/hNEiE MCP AMNILTE $i B 2 /NFLAR (5pm) MCP $ 25 1 TAE W JE /Y 56 &
Fig.1 Appearance of MCP with small channels and Fig. 2 Current gain of MCP with small channels as a
solid border function of working voltage
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F# 3 MLEG pm)MCP EE AL M RES H
Table 3 Electric parameters of MCP with small channels (5 pm)

Body resistance Gain
e (500 V)/MQ 600 V 700 V 800 V 900 V 1000 V 1100 V 1200 V
M2550244-21 76 335 1500 7665 27835 63165 104165 142835
M2550244-22 7 165 1515 7165 18165 38665 99835 144665
Standard MCPs — 313 1563 4501 15625 94375 —

Note:Data of standard MCPs (standard 5 micron MCPs of photonics company) from web of Photonics Group Company
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Fig. 4 Structure of MCP with small channels and solid border
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