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Abstract: By taking an xenon lamp and Light Emitting Diodes(ILEDs) as luminescence media, an in-
tegrating sphere solar spectrum simulator was proposed to improve the matching precision of solar
spectra. The Simulated Annealing (SA) algorithm was introduced to study spectrum matching tech-
nique, and the mechanical structures and control systems of LED module and xenon lamp module were
designed. The LEDs were positioned in an annular manner, driven by a constant current and con-
trolled by a multi-computer communication system. A cut-off filter and a programmable attenuator
were mounted in the xenon lamp module, a filter was used to cut off the infrared spectrum of xenon
lamp and an attenuator was used to vary the incidence radiant flux of xenon lamp entered in the in-
tegrating sphere. The simulation experiment indicates that 53 Epitex LEDs and the xenon lamp could

simulate the AM 1. 5 standard solar spectra successfully, and the average relative error is 5. 67%. The
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mismatching error, irradiance uniformity and the irradiance instability were analyzed and discussed,

and they all has the potential of performing better than £3%.

Key words: xenon lamp; Light Emitting Diode (LED); integrating sphere; solar spectral simulator;

spectrum matching
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Fig. 1 Schematic diagram of integrating sphere solar

spectrum simulator
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Fig. 2 AM 1. 5 standard solar spectrum, relative

measured spectra of xenon lamp with optical

filter and bromine tungsten lamp
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Fig. 5 Mechanical structure of integrating sphere solar spectrum simulator
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Tab.1 Radiation rates of AM 1.5 and matched spectrum

within each wave range and corresponding mis-

matching errors (%)
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Tab.2 Test data within 860 mm round region

(mm)

ArfR —400 —350 —300 —250 —200 —150 —100 —50

0 50 100 150 200 250 300 350 400

400 35531 35833 35863 35766 35623 35515 35237

350 35819 35955 35997 36051 35996 35917 35877 35759 35467

300 35961 36045 36045 36099 36105 36062 36035 36011 35943 35867 35621

250 35887 35867 35967 36011 36059 36103 36135 36137 36115 36099 36075 36003 35481

200 36027 36005 35953 36051 36097 36143 36179 36191 36185 36171 36155 36119 36057 35821 35119

150 35005 35885 36015 35997 36087 36123 36169 36195 36209 36193 36199 36199 36159 36097 35863 35521 35531
100 35561 35951 36209 36039 36133 36207 36229 36237 36245 36253 36231 36215 36175 36137 35891 35653 35537
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—300 36061 36359 36333 36123 36291 36216 36057 36073 35627 35327 35595
—350 35447 36161 36129 36105 35963 35561 35483 35061 35693
—400 35425 35837 35401 35390 35987 35519 35775
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