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Abstract Gallium arsenic (GaAs) photocathode demonstrates an excellent quantum efficiency superior to multialkali

photocathode. Because of an ion barrier film existed on the input face of microchannel plate (MCP), gen. 3 image

intensifiers tubes (II'T) . even the thin film gen. 3 IIT, have not shown evident advantage on the main parameters of

gen. 3 IIT are pointed out.

singal-to-noise ratio and resolution under standard test condition over super gen. 2 II'T which updated simultaneously.
noise figure. Necessity of the realization of unfilmed gen. 3 IIT is emphasized. The problem remains in the currently
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The effective availability of photocathode quantum efficiency of IIT are evaluated by introducing a conception of MCP
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unfilmed MCP gen. 3 IIT are indicated. The methods to improve MCP endurance capability of electron scrubbing
230.0040; 230.3120; 230.5160

resistance degassing treatment and further reduction of the number of poison species which contain in MCP substrate
OCIS codes

are researched, while the feasibility and technology approach for high reliability and high performance unfilmed MCP
(MCP) ; ion barrier film (IBF); gallium arsenic photocathode
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detectors; image intensifier; unfilmed MCP generation third image intensifier; microchannel plate
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Table 1 Comparison of photocathode sensitivity, SNR, resolution and noise figure for several 18 mm type image intensifiers

Min. sensitivity

Min. radiant sensitivity /(pA/W)

Min.

Tube type at 2856 K/ Min. SNR resolution / Noise figure
(pA/1m) 800 nm 830 nm 850 nm 880 nm (Ip/mm)
(()Gmer?{?ﬁp 1500 - 135 - 60 19 51 2.0
Supergen 500 43 - 33 - 18 51 1. 24
<()(rfr?{ f\) 1800 - 190 — 80 21 64 2.0
XD-4 600 60 - 50 - 20 57 1.2
ng‘:lhglm 2200 - 220 — 120 28 64 1.7
XR5 800 78 - 65 - 28 64 1.01
Unfilm gen. 3 1800 —— 190 - 80 26 64 1.63
U‘grilh“;nfizg' 3 2000 - 200 - 100 32 72 1.4
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Table 3 Main parameters of ITT assembled by conventional MCP and new glass MCP

Sensitivity at

SNR Resolution /(lp/mm) MCP noise figure MTTF /h
2856 K (pA/Im)
Conventional MCP gen. 3 tube 2000 22:1 54 2.0 3000
New glass MCP gen. 3 tube 2000 25:1 54 1.8 5000
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Table 4 MCP Gain and noise figure of re-optimized glass MCP assembled in gen. 3 tube

Samples No. 7006-3 7006-7 7006-2 7006-5 7006-24 7006-10 7006-14
MCP gain at 0. 8 KV 1700 1500 1500 1400 1600 1100 1000
MCP gain at 1 KV 17800 17600 13700 13900 10500 9500 9700
MCP noise figure 1. 69 1.69 1.74 1.76 1.83 1. 86 1. 87
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