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Near-infrared BRDF of material surfaces

at varying temperatures

MA Wang-jiehui, LIU Yan-lei, CHEN Zhi-ying, LIU Yu-fang"
(Henan Key Laboratory of Infrared Materials & Spectrum Measurements and Applications,
School of Physics, Henan Normal University, Xinxiang 453007, China)
* Corresponding author, E-mail: yf-liu@htu.cn

Abstract: The spectral polarized BRDF of a brass surface in the near-infrared region was measured using the
absolute measurement method with a home-made device. The temperature range was 20~800 °C, and the in-
fluence of temperature on the BRDF was analyzed. The results indicate that temperature has an obvious influ-
ence on the BRDF of brass. With an increase in temperature, the BRDF was almost constant at first, then in-
creased before finally decreasing. Scanning electron microscope testing, roughness measurement and X-ray
diffraction analysis of the brass surface at different temperatures were performed. The test results indicate
that the influence of temperature on BRDF can be attributed to variation in surface morphology and chemical
composition.
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Fig. 1 Geometric relationship diagram of incident and re-
flected beams for BRDF
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Fig. 2 Design scheme of the BRDF measurement apparatus
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Fig. 3 Schematic diagram of plate heater. (a) heater and

thermostat; (b) sample cavity
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Tab.1 Heating time and measuring time at different

temperatures
HAPRifEE/C TR B ] /min 2 B [ /min
100 2.7 15.2
200 3.0 15.2
300 3.1 15.2
400 34 15.2
500 3.7 15.2
600 4.1 15.2
700 4.6 15.2
800 5.1 15.2
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Fig. 4 The BRDF of sample at 6=45° and 1=2 000 nm.
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Fig. 5 The s-polarized BRDF of sample at the different specular reflection directions. (a) #;:=15° (b) 6:=30° (c) 6;=45°
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Fig. 6 The p-polarized BRDF of sample at different specular reflection directions. (a) 8=15° (b) 8=30° (c) 8;=45° (d) 6;=60°
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Fig. 7 The polarized reflectivity and BRDF of sample at the specular reflection direction and A=2 000 nm. (a) s-polarized re-
flectivity; (b) s-polarized BRDF; (c) p-polarized reflectivity; (d) p-polarized BRDF
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Fig. 8 Scanning electron micrographs of sample surface at different temperatures
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Tab.2 Roughness values of the sample surface at differ-

ent temperatures

MR/ R, /um R./um R,/um
20 0.155 1.223 0.202
200 0.159 1.254 0.207
300 0.158 1.249 0.210
350 0.161 1.243 0.208
400 0.185 1.303 0.240
500 0.187 1.479 0.247
600 0.223 1.593 0.288
700 0.258 1.769 0.333
800 0.356 2.294 0.445
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X-ray diffraction pattern and chemical composition

of sample surface at different temperatures
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