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Investigation of a New Absolute Calibration Method of
IR Radiance Calibration

Lu Yunjun Li Jianjun Zhang Wei Zheng Xiaobing
(Key Laboratory of Optical Calibration and Characterization , Heifei Institutes of Physical Science ,

Chinese Academy of Sciences, Anhui, Hefei 230031, China)

Abstract A new absolute method of radiance calibration was introduced, including the principle and its experimental
setup. An ultraviolet laser (355 nm) was used to pump the nonlinear crystal BBO ( 8-BaB,0,), producing two
correlated-photons whose wavelengths were 532.75 nm and 1064 nm, respectively. The under-calibrated laser was
injected along the propagation of the infrared down-converted photons. With the high correlativity of the two VIS-IR
correlated photons. through the measurement of the visible down-converted photons. the radiance of the injected
laser source can be calculated, allowing the radiance of an infrared source can be measured with the high-quality
visible detectors. The measurement result shows good linearity at different power of injected laser. At last, based on
the estimate of the efficiency factor of the system, the radiance at a fixed power of 3.39 mW was calibrated, with the
result 4.09X10'7 W/(m®+sr) and its relative uncertainty 4.78% .
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Fig. 2 Experimental setup of the radiance calibtation system based on the parametric down-conversion
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Table 1 Uncertainty of the radiance measurement (relative standard deviation)

Photon counts of spontaneous Photon counts of

parametric down-conversion

parametric amplification

Crystal loss  Overlap factor ~ Combined uncertaiinty

0. 0096 0.0422 4.198X10°" <0.02 0.0477
2 RS RSB IE
Table 2 Correction of the radiance mesurement result
Radiance Crystal loss Overlap factor Ultimate radiance

Injected } Absorbtion Band-
before crystal Reflection before the crystal
laser power JL10% W ( h and scattering directional Spatial with 107 W
0 ol the 07
/mW of the half overlap overlap factor
/(m®+sp)] front face J(m? s ]
crystal length
3.39 3.06 0.0055 0. 0007 0.9999(9) 0.4778 60 4.09
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