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Abstract: A radiometric calibration facility for optical sensors was developed using wavelength-tunable lasers as the
light sources and a silicon photodiode as the standard detector of radiometric responsivities. This facility enabled us to
calibrate the responsivities that were previously impossible to measure, such as the relative spectral responsivity of an
optical sensor with a large aperture, and the linearity continuously over four orders of dynamic range. This paper

describes an overview of this facility and its characteristics.
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Fig. 1. Schematic diagram of the Radiometric Calibration Facility (RCF). Wavelength-tunable lasers were the light sources and an
integrating sphere made the light sources spatially uniform and depolarized. An optical sensor was calibrated against a standard

detector that was calibrated traceable to the cryogenic radiometer.
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Fig. 2. Spectral responsivity of a filter radiometer with a center wavelength of 764 nm was calibrated using both the laser-based

(RCF) and monochromator-based facilities, and the results were compared.
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Fig. 3. Linearity of a filter radiometer calibrated against the standard detector continuously over four orders of dynamic range. The

laser intensity was changed by ND filters and a polarizer.
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Fig. 4. Radiance uniformity at the laser integrating sphere aperture. The aperture of 20 cm diameter was measured at each 2 cm grid

with a wavelength of 565 nm. The radiance was normalized with that of the aperture center.
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Tig. 5. Left graph : Radiance trend of the 60 cm ¢ integrating sphere (60Vx5) against the integrating
operation time with a wavelength of 865 nm. Right graph @ Radiance trend of the 1 m ¢ integrating
(5.8Ax4) against the integrating sphere operation time with a wavelength of 565 nm.
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Fig.6. Radiance trend of the 1 m ¢ integrating sphere against the lamp operation time (left graph) and the
integrating sphere operation time (right graph) with a wavelength of 565 nm.
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