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New calibration method of solar irradiance absolute radiometer
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Abstract: The measure method of Solar Irradiance Absolute Radiometers (SIARs) is investigated and
revised in order to extend the dynamic measurement range and improve the measure uncertainty of lower
laser power. The sensitivity of each laser power was repeatedly measured. The impact of the system error
of sensitivity on the measure uncertainty was analyzed. The revised method was proposed. The sensitivity
in the narrow power interval and near the optical power was corrected pass through two electrical
calibrations. Different laser powers were measured with the new method and the traditional method. The
measure uncertainties were compared. Experimental result indicate that the relative uncertainty of the

sensitivity achieved from the wide power interval is 2.7% . The system error of sensitivity cannot be
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neglect when measuring lower laser power. When laser power is lower than 20 mW ,the relative measure

uncertainty of the new method is still 0.1% . The new method possess a better stability. The error of

sensitivity is compensate. Therefore,the difference between electrical and optical calibration is extremely

large ,and does not have comparability. The total dynamic range calibration needs the combination of

electrical and optical calibration. The dynamic measurement range is extend by the new measure method,

which is significant for calibrating SIRAs.
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Fig.1 Output temperature voltages of temperature sensor in STARs

measure process
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Fig.2 Measure equipment of SIARSs sensitivity
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Fig.3 Measure results of sensitivity at each laser power

Hi D1 2 /K

A (6) IR
o= \/n » Z (Si=n)* (©6)

A Sl,ﬁ%/l\{%iy‘ﬁyjz?éw g5 o IR
Boom R Sy BFEHME, WAL T S8 5 S 1A W
F (o) WA (DR .

\/ ey Z(s] -5)* (D)

K W) 7 JEE AR B O ZR AR I, B R oy B o 15 E] S Y
REORT 0 5 S 0 5 B (u) , A0 2 (8) BT

AXAFE] S, YA X IR 2E (o), AN

w1 TR LS A X IR 2 N
1.4% , Sy X 22 19 - 3306 8 2.4% , FIrLL S (A %
T AN 2 N 2.7%

R1IAEETHAIET S, WEER

Tab.1 Measurement result of S, at each laser power

Number P, /mW S, /mW -mV-~! o, o
1 1.295 2.302x1072 1.2% 0.8%
2 1.760 2.312x1072 1.3% 0.3%
3 5.727 2.402x1072 1.1% 3.5%
4 6.577 2.245%107* 1.8% 3.2%
5 7.852 2.397x107* 1.3% 3.3%
6 9.069 2.325%107* 1.6% 0.2%
7 13.014 2.271x1072 1.3% 2.1%
8 16.825 2.395%1072 1.0% 3.2%
9 26.105 2.406x1072 1.5% 3.7%
10 35.293 2.398x1072 1.5% 3.4%

Average — — 1.4% 2.4%
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Fig.4 Output temperature voltages of temperature sensor in the measure

process of the new method
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Tab.2 Measure results of traditional method and

new method

Number Traditional method New method
Po/mW o Py /mW [
1 35.371 0.08% 35.293 0.08%
2 26.314 0.10% 26.105 0.08%
3 16.851 0.10% 16.825 0.08%
4 13.261 0.15% 13.014 0.10%
5 9.232 0.28% 9.069 0.12%
6 7.657 0.26% 7.852 0.13%
7 5.780 0.47% 5.727 0.12%
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Tab.3 Comparison of external field calibration

result for SIARs

SIAR-4A SIAR-4B SIAR-4C SIAR-4D

E\/W-m?* o, E)/W-m? o, E/W-m? o, E/W-m? o,

779.6 0.08% 778.5 0.07% 780.3 0.08% 781.6 0.07%
348.6 0.11% 348.2 0.09% 349.1 0.13% 349.5 0.08%
274.1 0.21% 273.3 0.10% 274.7 0.20% 275.1 0.11%
219.2 0.31% 218.5 0.11% 219.9 0.32% 220.3 0.11%

152.0 0.45% 151.9 0.13% 152.1 0.42% 153.3 0.12%
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