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Abstract: This paper described the spectral reflectance characteristic of multi-alkali photocathode, measured
the spectral reflectance curve of multi-alkali photocathode on the second generation image intensifier,
analyzed the reason of both interference peak and valley on spectral response curves, and compared the
difference of spectral reflectance curve between different photocathode film thicknesses. According to the
law of conservation of energy, the spectral absorption curve of multi-alkali photocathode is calculated by the
spectral reflectance and transmittance measured on multi-alkali photocathode. Through the research of
different thickness cathode absorption spectrum, the characteristic that the film thickness of multi-alkali
photocathode does not improve light absorption of all wave bands was found. Thickness increases will only
increase the short wavelength and long wavelength optical absorption rate, but the middle wavelength band
light absorption rate does not increase but declined. This is due to the influence of spectral reflectance.
Cathodes film thickness affects both the spectral reflectance and the spectral transmission, and then affects
the absorption spectrum, thus also affect spectral response of multi-alkali photocathode. So the film
thickness of multi-alkali photocathode is the key parameter for sensitivity. Experiments proved that the
thickness of multi-alkali photocathode produced by transfer technology has an optimum value, exceeding the
optimum thickness, the cathode sensitivity falling instead of rising. The reason is that the IR speciral
response increases not much, but the short wavelength spectral response decreased a lot. So for multi-alkali
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photocathode produced by the transfer technology, practice has proved that the cathode film will take the
color of pale red when the optimal film thickness is got. In the production process of multi-alkali
photocathode to obtain higher cathode sensitivity, it is a key to control the cathode film thickness.
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Fig.] Diagram of multi-alkali photocathode structure
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Fig.2 Spectral reflection of multi alkali photocathode
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Fig.3 Spectral reflection of multi alkali photocathode
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Fig.4 Spectral reflection, transmission and absorption

B 5 2 0140"FEGAN 1150"FE S Mt e 4 o

. 0140 FER A 1150°FE IR T2 R4 190 nm

M 120nm. MNEPEH, FRAHEZEEEFEZER

X, BRI 350 nm~ 570 nm, FIF¥ 570 nm~710
nm HHES 710 nm~900 nm. X 0140°4% 5, Rk sk
EEAWES x ST S A4 15786, 7235 A
7551 % 1150° R, WMUHSEAE=SEES x #F
R R4 B h 14846, 8411 #5671, *f 1150*#H
REERES, NFEF 570 nom~710 nm 7 F AR
EETEHARBEE 11408, ZEH 350 nm~570
nm FEEFAHEE 710 nm~900 nm FEE R ZHET
JEBHRRRE R RE &, X A AR TR R
EARRESE TERREEES. 20N ER
W B2 AT R4y, SR8 0140° R IRIE AT 1150 # B
WEERE LS « SERNERS A 3079
28761, BIH7EEABRIEEW N 350 nm~900 nm iz
BN, EMRAEREEESTERRNEY, ik
V2 AR 2 E] AR S B R . KRR B
EHAMEENHRAGELRTEAREZNBER
REE.

80

3

Absorbability / %
-y
(=]

[
o
T

o

T 5 8 7 8 9 1
Wavelength/10° nm
Es TEBERENTREEHE
Fig.5 Spectral absorbability of multi alkali photocathode
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