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Abstract  In designing a three-channel non-imaging passive ranging system based on oxygen absorption,
determining the absolute spectral sensitivity of the photomultiplier tubes is of great significance to ensure the ranging
accuracy of the system. In order to overcome the difficulty of monochromatic light power measurement caused by
high sensitivity and saturation of photomultiplier tube, we propose a measurement method of absolute spectral
sensitivity of photomultiplier tubes. In this method, a system light source with adjustable flux is constructed using
an integrating sphere and an adjustable slit, and a standard detector with known spectral sensitivity is used to
measure the radiant power of the monochromatic light source. An absolute spectral sensitivity measurement system
for photomultiplier tube is established, and the absolute spectral sensitivity of three H10722-01 photomultiplier
tubes is measured with this method. In order to test the effectiveness of the proposed measurement method, a
short-range passive ranging experiment is conducted in external field, the measured absolute spectral sensitivity of
the photomultiplier tubes is used as the spectral sensitivity parameter of the passive ranging system. The
experimental results show that in the range of 60-300 m, the average relative error of distance measurement is
6.25% . The experimental results prove the validity of this absolute spectral sensitivity measurement method.
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Fig. 1 Structure schematic of the three-channel non-imaging passive ranging system based on oxygen absorption
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Table 1 Main parameters of H10722-01 PMT module
Parameter Value
Effective area diameter /mm 8
Spectral response range /nm 230-870
Peak wavelength /nm 400
Recommended supply voltage /V 500-1100
Typical gain (1000 V supply voltage) 2.0X10°
Maximum dark current /nA 10
Current-to-voltage conversion
factor /C VepA™") !
Transit time /ns 2.7
Number of dynodes 10
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Fig. 2 Schematic of PMT spectral sensitivity measurement system
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sensitivity of PMTs at 500 V operating voltage
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Table 2 Temperature and pressure of each position point

Measurement distance /m

Parameter
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Temperature /K 274.5 274.5 277.4 277.1 278.4 278.6
Pressure /hPa 1009.3 1009.3 1019.5 1019.9 1020.7 1020.0
Lens aperture 8 5.6 4 4 2.8 1.8
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