An Extended Application of Quantitative Description Methods
for Color Cause of Chrysoberyl
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The analogy between chrysoberyl and corundum
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As primary determinants of gemstones’ color, chromophores’
Near neighbers of O atoms optical absorption features determined by the physical and
3AL1Be vs. 4Al chemical conditions of host crystals.

o

CIE-A Cr 500 600 700 800 900 1000
Wavelength (nm)

1
1‘ cor, Elc chry, E| |b
| Fe-2386ppma Fe-2803ppma  Fe@3*
1 Ij L a* b L*a*b* ;
{ 93,10,74  85,8,58 Color circles of 100 ppma,10ppma Cr3*and UV-Vis-NIR absorption coefficient spectra of
! - R 4616 ppma Fe3* chromophores under Cr3+and Fe?* chromophores in chrysoberyl
200 300 400 500 600 700 800 900 1000 illuminant D65 and A.

Wavelength (nm)

8
4
0

200 300 400 500 600 700 800 900 1000
‘Wavelength (nm)

Absorption Coefficient (cm™)

Materials and Methods Polarized Raman Spectra

chry-myan-10 E|[a

— 10 E||b

* Double polished wafers E'.‘,'*"‘“” oSied :
ry-myan-10 E| |c o o °

538 The Beer-Lamber Law :

Absorption Cross Section x 1020

Conclusion

. oo 20 The analogy between chrysoberyl and corundum is established through their

Absorption cross section spectra, derived from o . 2 similarities in chemistry, structure and UV-Vis-NIR spectral features. The corundum-
* Laser Ablation Inductively Coupled Plasma experimental absorban.ce spectra, are also t=2cm t=1em S ;=i:ncsl7',:m3 based analogy proved a framework to enhance the quantitative ur}derstandlng of color
Mass Spectrometry (LA-ICP-MS) fundamental data applied to simulate absorbance JARSemation’ Absarption origin in chrysoberyl—from uniaxial (dichroic) to biaxial (trichroic), from two to three

« The Beer-Lambert Law spectra via mathematical relationship. Ahs":xba"ce coefficient  cross section elements, and from single to multiple polyhedron structural units.
Raman shift (cm™) a,cm? o, cm?

Intensity

* Polarized Raman spectroscopy
« UV-Vis-NIR spectroscopy

References pubinsky EV, Stone-Sundbe 1, itative Description of the Causes of Color in Corundum. Gems & Gemology, Vol. 56, No. 1, pp. 2-28. Acknowledgements The authors would like to thank the Laboratory for Experimental Study under Deep-Sea Extreme Environment Conditions, at the Institute of Deep-sea Science aqd
“Shen, (‘fy Palk; A,Sun,Z, & ;ﬂ:dlﬁfzrr:t;l(Z(gZZg?o})'l:u:Q ;’a l:;ml:ti v.:olt::l:-l fgom spectra of uniaxial gemstones. Gems & Gemology, Vol. 57, No. 1, pp. 36-45. & Engineering, Chinese Academy of Sciences, and the Gemmological Institute, China University of Geosciences (Wuhan) for their financial support. We also would like to
Emmett |.L., Atikarnsakul U, Stone-Sundberg J., Sangsawong S. (2023) Yellow Sapphire: Natural, Heat-Treated, Beryllium-Diffused, and Synthetic. Gems &

express thanks to Che Shen for his help with calculation method of color data, to Jia Liu and Xing Xu for their help with experiments, and thanks to Shangjia Wen for her help
Gemology, Vol. 59, No. 3, pp. 268-297. with photography of gemstones.




