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Dual cavity inter-compensating absolute radiometer
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(1. State Key Laboratory of Applied Optics ,Changchun Institute of Optics, Fine
Mechanics and Physics, Chinese Academy of Sciences, Changchun, 130033,China;
2. Graduate School of the Chinese Academy of Sciences,Beijing 100039,China)

Abstract: A new type absolute radiometer, named Dual Cavity Inter-Compensating Absolute Radiome-
ter(DCICAR) was constructed. A conical cavity of DCICAR is fabricated as a whole body by combined
the conical part with the cap brim for heat conduct and a Pt resistance is used as temperature sensor.
The DCICAR works in a mode of inter-compensated when the two cavities are put side by side and
faced the same field of view(FOV), also kept the same states of heat conducting, convection, dissipa-
tion and heat sink in the same temperature environment. The two cavities are always heated in the
same temperature through the whole measurement process. Experimental results show that the repeti-
tion of DCICAR is better than 0. 05%. By taking the SIAR-2¢ (Solar Irradiance Absolute Radiometer)
as transfer standard demonstrated in the Tenth International Pyrheliometer Comparisons (IPC-X) or-
ganized by World Radiation Center (WRC) at Switzerland in 2005, the correct factor of channel A of
DCICAR relatively to World Radiation Reference(WRR) is 0. 999 73, and the channel B of 0. 999 17.
So DCICAR can be well coincident with WRR in 0. 1%. It concludes that the compensation effect of
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DCICAR is improved with a short time constant and high sensitivity. The measurement results from

two cavities could be compared and validated with each other.
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Fig. 1 Diagram of DCICAR
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Fig. 2 Exploring diagram of DCICAR
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Tab. 1 Data repeativity
W2 AR Az (W/m*) B (W/m*)
1 1 206. 05 1 209. 647
2 1 205. 5, 1 209. 0g;
3 1 204. 954 1 210. 44,
4 1 206. 8;, 1 210. 55
5 1 206. 046 1 210. 3¢9
6 1 206. 325 1 210. 24
7 1 205. 74 1 210. 0y
8 1 204. 644 1 210. 04y
9 1 206. 14, 1 210. 64
10 1 205. 9 1 210. 245
11 1 206. 45, 1 210. 25
12 1 206. 074 121114
13 1 206. 1g; 1 210. 65,
14 1 206. 65, 1 210. 9;;
15 1 205. 7,5 1 210. 8
16 1 204. 74, 1 209. 8y
S 1 205. 9, 1210.3,
RENH (o) 0.05% 0.04%
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Tab. 2 Comparison of channel A# with SIAR-2¢

A= SIAR-2¢
I YR AR %

(W/m*) (W/m?*)
1 866. 795 870. 69, 0.995 53
2 841. 974 849. 744 0.990 8&;
3 850. 295 845. 29 1.005 9,
4 843. 19 832. 28, 1.013 1,
5 825. 864 830. 45; 0.994 4,
6 827.95; 823. 264 1.005 7,
7 826. 43, 818. 83; 1.009 25
8 823. 04, 822. 96, 1. 000 1,
9 823. 003 833.62; 0.987 25
10 839.91; 839. 33; 1. 000 64
FHH#E A2/ SIAR 2¢ 1,000 2,

DCICAR ) A # 3 8 A%} SIAR-2¢ 4% IF HF 0. 999 7,

DCICAR () A # @B M X WRR R IEFEF  0.999 7,
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