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Study on measurement technology of ultra-low brightness

SUN Yu'nan, CAO Feng, ZHAO Juncheng, LIU Ruixing, WANG Le, GAO Jing, YANG Ke
(The First Scale Optical Metrology Station of the Science, Technology and Industry for National
Defense, Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: The brightness is an important parameter of photometric characteristics to characterize the
luminescent materials. A design method of ultra-low brightness meter was proposed, and the working principle
and composition of the device were described. The automatic measurement of ultra-low brightness was
realized by using the technologies of weak light signal processing, nonlinear calibration, cooling and heat
dissipation. According to the principle of brightness meter measurement, the calibration was carried out, and
the uncertainty of measurement was up to 5%. The ultra-low brightness meter can be used in testing sites such
as laboratory and field, which can provide metrological guarantee for performance evaluation and calibration
of low-level-light night vision equipment, display system, special light source and luminescent materials.
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Fig. 1 Schematic of imaging brightness meter
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Fig.3 Schematic of nonlinear correction
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Table 1 Experimental data of temperature control principle

of PMT refrigeration scheme
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Table 2 Brightness experimental results of ultra-low

brightness meter
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low brightness meter
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