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The application of X-ray absorption spectroscopy to gemology
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Beijing 100871, China)

Abstract: Color origins of many gemstones and jades are related to the electronic structure and local environment

of color-causing elements. X-ray absorption spectroscopy (XAS) is a strong tool to detect the local structure and

chemical environment of the absorbing atom such as valence state, coordination number and bond length. Based

on the effective examples of ruby, chrysoberyl, jadeite and ivory, this paper briefly describes the application of

synchrotron radiation XAS to gemology and its advantages.
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Fig. 1 Fe K-edge X-ray absorption spectra of a Fe,O3
powder sample
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Fig. 2 Calculated XANES spectra of Cr K-edge in a-Al, (3
Cafter Wongkokua et al. s 2009)
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(a), from experiments on synthetic samples (b, ¢) and pure a-Cr,O3

(d). The Cr values of synthetic samples are 3 519 X 10 °(b) and

6054 10 °Cc), respectively. With Cr concentration increasings

features A, B, C, and E slightly shifted to higher energy whereas

Feature D first shifted to higher energy then back to lower energy,

suggesting Cr-Cr coupling. Different values of Cr are subjected to dif-
ferent local environments
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Fig. 3 XANES spectra of Cr’ " K-edge in chrysoberyl
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Fig. 4 Al L-edge XANES spectra of crystals and glasses
Cafter Weigel et al.» 2008)
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Fig. 5 Mn K-edge XANES spectra (Reiche ez al.» 2001)
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