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Table 1 Parameters of testing samples

Sample Photocathode S/(uA-lm™) EBI/( X107 1x) Resolution/(lp:-mm™") SNR 7 /(Im:W™)
244% S25 797 1.2 60 24.3 14.2
119& S25 802 0.3 68 27.5 14.7
176& S25 507 1.3 64 17.3 14.5
347% Cs,Te 32 14.3
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Analysis on Factors Affecting the Maximum Gain of Super Second
Generation Image Intensifier

LI Xiaofeng, DU Mulin, XU Chuanping, HUANG Lishu, CHEN Junyu, CHANG Le
(North Night Vision Technology Co.,Lid., Kunming 650214, China)

Abstract: The gain of super second generation image intensifier, hereinafter referred to as image
intensifier, is determined by photocathode response, gain of microchannel plate, screen efficiency and
screen voltage, and is directly proportional to the product between them. The gain of microchannel plate
has an exponential relationship with its operation voltage. Generally, when the operation voltage of the
microchannel plate is increased by 50 V, the gain of the microchannel plate can be doubled, and the gain of
the corresponding image intensifier can also be doubled. Because the photocathode response, screen
efficiency and screen voltage are relatively invariant, the gain of image intensifier is mainly determined by
the gain of microchannel plate, that is, by the operation voltage of microchannel plate. The higher the
operation voltage of the microchannel plate, the higher the gain of the image intensifier. However, when
the operation voltage of the microchannel plate is increased, under normal circumstances, only some
scintillation points will appear on the fluorescent screen. The higher the voltage is, the brighter the
scintillation point is. However, when the operation voltage reaches a certain value, stable output brightness
will appear on the fluorescent screen, that is, the image intensifier will produce self-excited luminescence.
The so-called self-excited luminescence refers to that the image intensifier can output a certain stable
brightness under the condition of no mput illumination. When the image intensifier produces self-excited
luminescence, the contrast and resolution of the image disappear, and the enhancement of image brightness
is meaningless. Therefore, the maximum brightness gain of image intensifier is limited by self-excited
luminescence. The reason why the image intensifier produces self-excited luminescence is that the part of
luminescence penetrates the aluminum film of the fluorescent screen and microchannel plate, reaches the
photocathode, and excites the photocathode to emit photoelectrons. The photoelectron is multiplied by the
microchannel plate, and finally the fluorescent screen is excited to emit light, so as to form light feedback.
Therefore, light feedback is the direct cause of self-excited luminescence. The main factors affecting the
light feedback are the transmittance of the aluminum film of the fluorescent screen and the photocathode
response for the luminescence of the fluorescent screen. Light feedback is directly proportional to the
photocathode response. The higher the sensitivity of photocathode, the easier it is to produce light
feedback. For example, for Na,KSb (Cs) photocathode and Cs,Te photocathode, since the response of
Cs,Te photocathode to fluorescent screen luminescence is much lower than that of Na,KSb (Cs)
photocathode to fluorescent screen luminescence, the image intensifier of Cs,Te photocathode is more
difficult to produce light feedback than that of Na,KSb(Cs) photocathode, so higher gain can be obtained.
The light feedback is also directly proportional to the transmittance of the aluminum film of the fluorescent
screen. The higher the transmittance of the aluminum film of the fluorescent screen, the easier it is to
produce light feedback. Therefore, to suppress the light feedback, it is necessary to reduce the
transmittance of the aluminum film of the fluorescent screen.In addition to light feedback, the signal-to—
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noise ratio is also the factor limiting the maximum gain of image intensifier. Because when the inherent gain
of the microchannel plate is certain, increasing the operation voltage of the microchannel plate can not affect
the resolution and equivalent background illumination of the image intensifier, but can reduce the signal-to-
noise ratio of the image intensifier, which is the most important performance parameter of the image
intensifier. Therefore, in order to further improve the maximum brightness, gain of the image intensifier,
under the conditions of certain photocathode response, screen efficiency and screen voltage, it is necessary
to further improve the inherent gain of the microchannel plate and reduce the transmittance of the aluminum
film of the fluorescent screen.

Key words: Image intensifier; Positive feedback; Microchannel Plate; Photocathode; Phosphor screen;
Thermal emission
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