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Abstract A spectrally resolved scanning calibration facility based on a supercontinuum laser and monochromator
(SCM) was proposed for the calibration of the absolute spectral radiance responsivity of the sensors. Two radiance
meters, labeled Traps-A and Traps-B, were used herein. The absolute spectral power responsivities of the meters
were traced to a cryogenic absolute radiometer. The absolute spectral radiance responsivity of Trap-B was obtained
by a general unit-level calibration method, and a system-level calibration method based on the SCM with Trap-A
taken as the reference. The calibration uncertainties of Traps-A and Traps-B were lower than 0.46% and 1.8%,
respectively. The calibration results by the two methods were in good agreement, with a relative difference of less
than 0.9% in the 450-900 nm. The results imply that a spectrally-resolved scanning calibration facility based on
SCM is suitable for the absolute spectral radiometric calibration of sensors and highly applicable to the absolute
spectral radiometric calibration of remote sensors.
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Fig. 1 Spectrally resolved scanning calibration system based on SCM
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Table 1 Absolute spectral radiance responsivities of Trap-A at six wavelengths

Wavelength / Radiant power Diameter of aperture Diameter of field  Distance / Radiance responsivity /
nm responsivity /(A + W) stop /mm stop /mm mm (A mm® - sr-nm-*W )
488 0.3888 0.004683
514 0.4109 0.004949
633 0.5079 0.006118
9.187 2.893 190.1
785 0.6303 0.007592
808 0.646 0.007781
853 0.6812 0.008205
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Table 2 Absolute spectral radiance responsivities of Trap-B at six wavelengths

Wavelength / Radiant power Diameter of aperture Diameter of field  Distance / Radiance responsivity /
nm responsivity /(A « W) stop /mm stop /mm mm (A mm® - srenm-+W )
488 0.3905 0.004744
514 0.4121 0.005007
633 0.5079 0.006171
9.198 2.902 190.1
785 0.6301 0.007655
808 0.6464 0.007853
853 0.6817 0.008282
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Fig. 4 Absolute radiance responsivity of Si radiometer
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Table 3 Calibration uncertainties of Si radiometers 153 Trap-B A0 B (1 26 Sk S T = R I 7 R, 485 SR A
Contributions /% Kl 5 B,

Component of uncertainty
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Fig. 5 Absolute spectral radiance responsivities of Trap-B
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Table 4 Uncertainties of absolute radiance responsivity calibration

Component of uncertainty Contribution /%

Wavelength accuracy -

Instability 0.5
Source characterization

Planar uniformity 0.4

Angular uniformity 0.57

Trap-A Calibration uncertainty 0.18
(reference radiance meter) Relative standard deviation 0.15
Instability 0.029

Trap-B characterizations Non-linearity 0.06
(device under test) Non-uniformity 0.016
Measurement Relative standard deviation 0.13

Combined uncertainties 0.9

Expanded uncertainties(k =2) 1.8
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