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Abstract: By measuring the multi-alkali cathode spectral reflectance and transmittance of super gen. Il image
intensifier, the spectral absorption was obtained through calculating by the energy conservation law. The
spectral absorption indicates that, when the wavelength is greater than 850 nm, the absorption of the
multi-alkali cathodes drops quickly, but when the wavelength is greater than 915 nm, the absorption drops
slowly, and is less than 5%. This shows that the multi-alkali cathode spectral absorption has a long
wavelength absorption limit of 915 nm. If the wavelength of the incident light is greater than the absorption
limit, it will not be absorbed by multi-alkali cathode. During the electronic transition process of multi-alkali
cathodes after the absorption of a photon, the energy increases of transition electron is less than the energy of
the incident photons, i.e. there is an “energy loss”. The higher the photon energy and the higher transition
electron's energy level are, the greater the energy loss is. After Na,KSb cathode film of super gen.II image
intensifier was activated by Cs, the peak wavelength of the fluorescence is shift toward blue, i.e. “blue shift"
phenomenon was occurred. This indicated that transition electron energy levels of Na,KSb cathode film was
promoted because of surface Cs activation. Weather Na,KShb cathode was activated by Cs alone or by Cs and
Sb simultaneously, their long wavelength threshold are substantially same, but spectral response are not same.
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The reason is that there is a kind of “volume effect” in Na,KSb layer. The Na,KSh layer has a long wave
absorption limit corresponding to photon energy of 1.35eV. When work function is low than 1.35¢eV, the
long wavelength threshold of spectral response would not stretch toward long wavelength although spectral
response would increase further. On this occasion, the long wavelength threshold of spectral response would

be determined by long wavelength absorption limit.
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Fig.1 Diagram of multi-alkali photocathode structure
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Fig.2 Reflection, transmission and absorption
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Fig.3 Fluorescence spectrum of cathode sample

210 10778 ARG B B AE 4 I 514.5 nm ATK
P 785 nm B KPR GIOR 41 T BTN IR 5
Hdl o e Ao RORBOEIBA,  vo RORBOEI KT
M TRER, v 2GR IR K BT Y. 1) 0 1 g
i, AE OGN TR RS 98 R I K TR N T
REE 1 2200 o

731



$34% 12
20124£ 12 A

AP INE S N
Infrared Technology Dec. 2012

Vol.34 No.12

#1107 RIS R
Table 1 Data of fluorescence spectrum
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Fig.4 Luminescence spectra of cathode film
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