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Linearity testing device for the photoelectric detecting
system of solar spectrometers
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Abstract: According to the optical beam superposition principle a set of linearity measurement devices of
spectrometer photoelectrical detecting system was developed. It consists of a 300 W super—quiet xenon lamp a
250 W halogen tungsten lamp a neutral filter group double apertures and optical imaging system. The ra—
diant power of the optical beams is manipulated with neutral filters and optical beam superposition is achieved
using double apertures and optical imaging system. The spectral range of this device is 200 —2 400 nm and the
dynamic range of the linearity measurement is 10*. It can simulate the extraterrestrial solar spectral irradiance
and can be used for measuring linearity in solar spectrometer photoelectrical systems and silicon photodiode
standard detection.
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Tab.1 Optical density and the transmittance of the neutral filters
Filter wheel No.1 No.2
Filter labels Optical density Transmittance / % Optical density Transmittance / %

1 0 100 0 100

2 1 10 0.1 79.43

3 2 1 0.3 50.12

4 3 0.1 0.5 31.62

5 4 0.01 / /
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Fig. 12 Spatial uniformity of VIS solar spectrometer re— Tab.2 Uncertainty of linearity testing

sponse Uncertainty sources Uncertainty / %
V, reading stability and reproducibility 0.1
4.2.2 V;, reading stability and reproducibility 0.1
Via,p reading stability and reproducibility 0.1
Combined uncertainty 0.14
5
13 N N
o 13 500 nm
2.8% 0.6% 0 .
1 R7378A 1 2.8% 2
0.5% o 0.6% o
(1) 0. 14%
2 0.14% . o
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