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ABSTRACT

Luminescence from a solid sample under the bombardment of a MeV ion
beam can reflect some interesting physical properties of the sample. This phenomenon
becomes one of members of Ion Beam Analysis (IBA) techniques so-called
Ionoluminescence (IL) technique or Ion Beam Induced Luminescence (IBIL)
technique. This report will describe in detail its measuring system, attached to a 1.7
MYV tandem accelerator, which have already been completed. The system was tried on
several kinds of solid sample. For example, synthetic sapphires (a-Al,O3) and
synthetic rubies (a-Al,03:1.2%Cr) were bombarded by He" and He™" ions. Optical
luminescences were measured in the wavelength ranging from 178 nm to 881 nm at
room temperature. The results shows that luminescence of synthetic sapphires have
peaks at 331 nm, 416 nm and 694 nm, which is caused by F'-centre, F-centre and
electronic transition between energy levels of Cr’" molecules. Luminescence of
synthetic rubies has a weak peak at 331 nm and a strong peak at 694 nm because 1.2
% chromium was added in synthetic rubies. The intensity of IL depends on intrinsic
and extrinsic impurities in the crystals, energy of ion, current of ion, amount of
charges and charge of ions. Not only that, we used other samples such as insulator,
semiconductors, natural gems and organic material in our investigation.
Luminescence spectra are different because of crystal structures and bonding between
elements.



