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Abstract One of basic issues in thermal infrared remote sensing geology is the variation law of mineral emissivity spectra with
mineral granularity and emission angle, and the law is required when several kinds of ground information are retrieved such as
temperature, emissivity and mineral. However the law is still unknow n because it is difficult to measure the mineral emissivity
spectra in the laboratory. In this experiment, emissivity spectra of quartz, muscovite and anorthite are calculated using Hapke
radiative transfer model and the calculation results are compared with measured spectra Finally, the variation law of mineral
emissivity spectra with granularity and emission angle is summarized, and the problem of H apke emissivity model is analyzed.
Research results show that, Hapke radiative transfer model could be used to simulate minerals emissivity spectral and variation
and some fine spectral features are different from measured spectral probably owing to Hapke model hypothesis in which multi-
scattering radiation is isotropic. The variation of spectral with granularity is complicated and the variation law is different to dif-
ferent minerals. The common law is that, with the increase of granularity, reststrahlen features strengthen, reststrahlen fea-

tures and w avelength change, and Christensen features remain stable. With increase of emission angle, emssivity becomes low -
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er, reststrahlen and transparency features become more obvious, and the whole spectral feature and wavelength of some fea-

tures such as transparency, reststrahlen and Christensen features keep stable.
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1
Table 1 Dispersion parameters of quartz
(em™ 1) e ap (em™ 1) ) )
a ,g=2.356+0.02 a ,g5=2.383+0.02
1 1227 0. 009+0. 002 0.11+0. 04 1 1220 0.011+0. 001 0.1540.02
2 1163 0. 01+0. 002 0. 006 0. 002 2 1080 0.67=+0.01 0. 006 9=£0. 000 3
3 1072 0.67+0. 02 0. 007 1£0.000 3 3 778 0.10=£0. 01 0.01=0. 001
4 797 0.11+0. 01 0. 009+0. 001 4 539 0. 006=0. 001 0.04+0. 01
5 697 0. 018+0. 002 0. 012+0. 004 5 509 0. 05+0. 02 0.014=0. 003
6 450 0.82+0. 02 0. 009+0. 0005 6 495 0. 66+0. 02 0. 009+0. 000 3
7 394 0.33+0.02 0. 007-£0. 001 7 364 0.368+0. 02 0.014=0. 000 4
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Fig.3 Calculated quartz emissivity of different granularities
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