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Abstract

This research work focused on the spectroscopic properties of gems after
being irradiated by a high power laser. The experiments were carried out on un-
process gems; namely gamet, tourmaline, chrysoberyl, and aquamarine.The high
power laser used was the Lamda Physics Nd:YAG laser at the second harmonic
radiation at 532 nM with 30 mJ pulse power at 5 nS pulse-width, All samples were
irradiated by the focused laser beam for 10, 30, 60, and 90 seconds. The spectrograms
of each gem before and after each irradiation were recorded using a reflection-grating
CCD-spectrometer. The RGB properties of each gem at individual spectrogram were
also recorded. Long time irradiation, focused and un-focused beam, were also studied
for the irradiation period longer than 30 minutes. It was found from the experiments
that the absorption spectrograms of garnet and aquamarine showed some changes
after being irradiated by focused laser beam for 90 seconds, while unsignificant
change was observed in the case of Tourmaline and chrysoberyl. The long time
irradiation on gamnet clearly indicates the significant change of the absorption
spectrogram after being irradiated for 30 minutes by the focused beam, and did not
show any change for the case of un-focused beam in two hours irradiation. This
brought to the conclusion that laser beam can make permanent change of the
absorption spectrogram, therefore the color, of certain gem if the laser power is high
enough.



