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Abstract: Few studies have presented mathematical models and test methods for determining the radiation
gain of AlGaN photocathode solar blind ultraviolet image intensifiers; thus, in this study, a mathematical
model of radiation gain of a dual close-focused AlGaN photocathode ultraviolet image intensifier, with an
effective diameter of ¢18 mm, is deduced. The mathematical model is based on the brightness gain of
low-light-level image intensifiers; two values of incident irradiance are introduced to the photocathode and a
visual function to the phosphor screen. The quantum efficiency of the photocathode, MCP(microchannel
plate) current gain, and luminous efficiency of the phosphor screen are measured using standard laboratory
equipment. The measured values of the parameters are substituted into the mathematical equation of the
radiation gain, and the theoretical values of radiation gains of 10 samples are calculated. Additionally, a set
of UV radiation gain test systems is modified; the systems are used to test the radiant gain of the
aforementioned 10 samples and compare the mathematical theory and the actual measured values. The
deviation between the two values is within 10%, and the validity of the mathematical model and test system
are proven. The results of this study may serve as a reference for studies regarding high-radiation gain UV
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Fig.1 The principles of ultraviolet image intensifier
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Table 1 The theoretical value of radiation gain(U=4000 V)

Luminous efficiency of

Quantum efficiency@ Theoretical value

No. L MCP gain Gy, 5 )
phosphor screen 7 /(Im-W™ A1=254 nm/% H((W-m2)/(W-m2)

1# 9.86 466664 26.76 1.85x10°

2# 9.56 449168 24.50 1.58x10°

3# 10.12 443671 26.73 1.80x10°

a4 10.69 454685 32.40 2.36x10°

5# 10.35 485271 30.34 2.26x10°

6# 9.79 458827 30.01 2.05x10°

T# 9.98 475350 32.02 2.32x10°

8# 10.28 443245 32.60 2.14x10°

o# 10.48 433089 31.27 1.99x10°

10# 10.29 459521 33.65 2.25x10°

K2 R A S bRl R E A S EES AR X
Table 2 Comparison of theoretical and test value
Input radiation Output Radiation luminous Test value/ o

No. . . ) . 5 . 5 5 5 Deviation/%

illuminance/(W-m™) brightness/(cd-m™) existance/(W-m™) (W-m™)/( W-m™))
1# 9.1x10°° 3.77 1.73x102 1.90x10° 3.07
2# 9.1x10°° 3.29 1.51x107 1.66x10° 5.27
34 9.1x10°° 3.68 1.69%1072 1.86x10° 3.22
44 9.1x10° 4.87 2.24x1072 2.46x10° 4.10
5 9.1x10°° 4.67 2.15x1072 2.36x10° 4.30
64 9.1x10°° 417 1.92x1072 2.11x10° 3.00
TH 9.1x10° 4.78 2.20x1072 2.41x10° 4.05
8# 9.1x10°° 4.37 2.01x1072 2.21x10° 3.25
o# 9.1x10°° 411 1.89x1072 2.08x10° 4.25
10# 9.1x10°° 456 2.10x1072 2.30%10° 2.57
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