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Development of low-noise. high-gain microchannel plate
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2. Xinyang Professional and Vocational College, Xinyang 464000, Chinaj;
3. Nanjing Branch, NNVT, Nanjing 210006, China)

Abstract: To reduce the noise and increase the electron gain of microchannel plate (MCP) is one
of the best solutions to improve the signal-to-noise ratio, FOV definition and brightness gain for
image intensifiers. The high performance MCP was fabricated by adopting the clad glass which
has high and stable secondary emission coefficient, the core glass which matches the thermal
physical property of the clad glass, but its etch rate is 4 orders greater than that of clad glass,
and the border glass which matches the clad glass and core glass in the whole manufacture
process. The MCP fabricated with this optimized technique shows better performance, its dark
current density is less than 5 X 107" A/cm?,its fixed pattern noise and scintillating noise are
significantly reduced. After it is scrubbed by electrons of 40 pAh, its electron gain (800 V)is
greater than 500 in vacuum system. The experiment results indicate it meets the expectation.
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Fig. 1 Microchannel plate and its electron multiplier mechanism ‘
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Table 1 Measured data for thermophysical performance of glass material
axi7/cH
~120 ~ 300 100~200 200~300 300~400 400~500 /C /C
P03-1 66. 8 75.6 78.2 81.7 78.2 79.8 590 640
P03-2 62.8 69.9 73.5 74.0 75.5 75.1 601 655
P05-1 70. 0 76.0 78.0 81.0 83.0 83.3 595 630
P05-2 60. 1 67.0 68. 6 75.1 72.6 71.1 578 638
X-6 63.6 74.3 81.0 83.5 86.0 89.6 652 696
X-7 66. 3 76.3 78.0 80.5 83.0 85.7 679 712
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Table 2 Chemical etch rate of glass material s
P03 P05 X-6 X-7 s s
(mg/emchy | 0016 | 0-030 | 58.460 | 36850 , .. ' ’
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, ’ , Table 4 Main technical data of rim material
consisted of one kind of glass
500 C o
, (20C~300C)] /C | /C
o R8 70.3 596 | 632 | T |P03/X-7
3 R9 63. 4 617 | 632 | 1
Table 3 Technical data of core glass of rim material R10 68. 7 652 687 I PO5/X.5
R11 69.4 606 650 I
(X1077/C) | (X1077/C) e | e . - - a1l | ees | 1
( ~120C) | ( ~300C) (mg/cm’h)
RO 70. 3 75.7 664 698 0.023
R1 64.5 76. 4 682 719 0.013
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Fig. 2 Microstructure photograph of microchannel plate 12 295 711, 2269
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Table 5 Size of cladding glass tubes

/mm 29.0 29.5 30.0 30.5 31.0

/mm 33.01~35.66 33.58~36.27 34.15~36. 89 34.72~37.50 35.29~38.12

/mm 2.00~3. 33 2.04~3.39 2.08~3.45 2.11~3.50 2.15~3.56
6 ®25 mm MCP

Table 6 Dimension and number of single fiber and multifiber of typical ®25 mm MCP

/pm /pm /mm /mm
10 12 0.53 0. 700 3169 817 2 589 073 714 2 262 666
8 10 0. 45 0. 755 5419 661 3 581 959 858 4 649 502
6 8 0.45 0. 605 5419 1 051 5695369 1218 6600 342
, T
( 6.5~6.9 pm). 4
3 s 5
(
) ), 5 o
8 .
7 MCP
Table 7 Comparison of developed high-performance MCP with those of others
/mm 24.8040. 04 24.794+0.02 24.8040. 04
/mm =18.8 =19.0 =18.8
/mm 6+1 6.2~7.0 6.2~7.0
/pm 8+1 7.3~8.5 6.5~8.7

40+ 1~60: 1 46+ 1~55:1 48+ 1~58: 1
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/% =60 65. 7~69. 2 58~70
800V ) =6 000 =6 000 =4 000
=500 500~1 000 ~ 300
/MQ 100~300 100~200 70~300
<0.5 PA/cm? 0.1~0.5 PA/cm? <5X10°%
<+10%
(1 000 V) (1200 V) (1200 V)
A A A
MCP 0~1 1~2
0~1 0~1 0~1
/h =6 000 =8 700 =8 000
/C =500 =500 420(P)\480(G)H\550(1.)
P.G,L Photonis N Galileo Litton
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Table 8 MCP main technical data of super Gen Il image intensifiers
MCP /Ma
/800 V (Ip/mm) /
2003-60-27 P05/X-7 94 108 7 640 624 60 1 N
2003-80-13  P03/X-7 111 123 6 300 553 60 0 N
2004-16-15 P03/X-7 102 126 7 240 519 57 1 N
2004-16-19  P03/X-7 111 135 6 583 618 57 1 N/
2004-60-39  P03/X-7 101 139 11 200 575 60 0 N/
s s 500 V
. 800 V 5 s (380 C
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