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ABSTRACT

More than 100 natural rubies from Bor Rai (Thailand), Mozambique (Africa), Mogok
(Myanmar) and Mong Hsu (Myanmar) were analyzed by using ion beam technique, i.e. Particle
Induced X-ray Emission (PIXE), for construction of gemstones standard databases. PIXE analysis is
on the returning of excited atoms, inducing by 2 MeV of proton energy, to its ground state,
accompanying by the emission of x-ray photons. It is a highly sensitive and precise analytical
technique that can used to identify and quantify trace elements. The quantities and ratio of trace
elements that effect the color of ruby such as the Cr/Fe, Ga/Fe, Ga/V and Ti/V against Fe/Ga could
be use to identify the geographic origin. Moreover, in this thesis two ion beam techniques, i.e. PIXE
and Tonoluminescecne (IL) were applied for investigations of various red gemstones with the
objectives of distinguishing the natural rubies from their imitations and substitutes. For IL, the gems
emit light (from UV to visible or IR) when being bombarded by the ion beam. It is found that PIXE
can easily differentiate rubies from other stones by evaluating their chemical compositions. Also,

the ionoluminescence spectrum of rubies is unique and different from the other stones.



In addition, more than 50 rubies were treated by Ion Implantation technique for improving
their optical property. Ion implantation is surface treatment processes in which ions of nitrogen are
accelerated and penetrate into the surface for stimulate the changing of ruby structure. As for the
results, some ruby changed but some not. After ion implantation, XANES technique was used for
study the changing of oxidation state of Cr and Fe by measurement of x-ray absorption that derives
from electronic transitions from an atomic core level to final states. The measurement result could

be able to clarify its chemical surrounding and the type of its oxidation state



