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Abstract: In order to meet the demand of high precision of absolute solar spectral irradiance ( ASSI)
measurement, ASSI measurement and its calibration monochromator were researched. The present
situation of ASSI measurement was introduced, and the project of the solar calibration monochroma-
tor (SCM) and the solar spectrometer with integrating sphere ( SSIS) was emphatically recommen-
ded. The SCM and SSIM for ASSI measurement were designed. The absolute calibration of SCM was
performed by the space cryogenic absolute radiometer (SCAR) , and the measurement data of SSIS
was made traceable to the international system of units (SI). The spectral range of SCM covers
300 —2 400 nm, the spectral resolution is 3 = 10 nm, and the uncertainty of solar homochromy pow-
eris 0.2% —0.5% . The spectral range of SSIS covers 300 —2 500 nm, the spectral resolution is
1 -8 nm, and the highest accuracy of ASSI measurement is 0.5% . The results show that the SSIS
calibrated by SCAR and SCM can achieve high precision ASSI measurement data.
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Fig.1 Structure of the space cryogenic absolute radiometer

R 240 % 8 2 T AR i i A
S, FEFEAR TP DU 5 b 6 S T A L T
NIRRT i AR IR BT KR AR
THRI G P S R T BT RS |
22 RO FE ' L AR A I e AR A B g,
B IR 4 0o} 48 S AR IR AT 2 B R R AR A 7K
-, HARRIR LR S & T8 A R B
T R A g 7 R A, O L A A0 9 05 1 [
BN AR RS R G0 B S AER I 2% | 4 %R A
10 pW ~ 10 mW ZhZSEHEIN A 0.5% ~0.2%

2 X0} A SR 8 F A AR 2 FH A A 0 o
P, 1) 238 52 S AT IR A 0y 23 77 A g ek 8 v
PR DRI, S B TR P A R
JEASAL S BT AR R, B e TR P Ry

1 (NP
P o= 2 1
1 T A + Pb ’ ( )
Horp T o6 g R, N AR AL,
08 *0.2 mW
e 0.4 mW
——0.6 mW
0.6 &= ——i— 4
(0.60044+0.00013) mW
B | e e e o o o o o o o o
E 04 .
X (0.43398+0.00011) mW
02F * * * * * * * * *x *x *
(0.20211+0.00005) mW
0 1 | ! 1 1
0 2 4 6 8 10 12

Measurement times
E 2 WOLTSmEEs R

Fig.2 Laser power measurement results
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Tab.1 Parameters of the solar spectral radiation monitor

Wi 1 2 3

JERETEEl/nm 300 ~1 000 900 ~1600 1500 ~2 500
i 4> HEE/ nm 1 4 8
4 XK 0.35% 0.5% 0.6%
PRI &5 Si InGaAs InGaAs
M (FOV) 3° 3° 3°

<4— Channel 1

Integrating

;: 4— Channel 2

/

(b) Top view
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(a) Sectional view
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Fig. 3 Basic optical path of the solar spectral radiation

monitor
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Fig. 4

calibration
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Fig.5 Structure of the calibration monochromator
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Fig.6  Basic optical path of the calibration monochromator
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Tab.2 Parameters of the filter

WiE P EK/nm BT/ nm B/ %
1 300 3+0.5 =8
2 345 3+0.5 =10
3 390 3+0.5 =20
4 430 3+0.5 =30
5 460 3+0.5 =40
6 480 3+0.5 =45
7 520 3+0.5 =50
8 600 3:0.5 =50
9 700 3+0.5 =50
10 850 3+0.5 =50
11 1 000 3:0.5 =50
12 1 300 541 =40
13 1 600 541 =50
14 2050 10+2 =60
15 2 400 10+2 =60
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Fig. 8 Spectral radiation power after though SCM and fiber
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