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Thermoluminescence digital color images and their evaluation using a Java-based application
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Abstract: Luminescence dating involves the observation
of naturally accumulated radiation damage, caused by
radioisotopes such as U and Th, in the form of the glow
stimulated by heating or exposure to light.

The emission color of luminescence varies among
samples. A thermoluminescence color image (TLCI) can
be recorded using a digital camera after irradiation
with gamma rays, which results in significant radiation
damage, thereby enhancing the luminescence. A new
application was developed to handle RGB (red-green-
blue)information for each pixel. The application en-
ables the automatic plotting of pixel data on a CIE
(Commission Internationale de 1’ Eclairoge) chromatici-
ty diagram and counting of the number of pixels within
a color zone, as defined by dividing the color space into
five color zones. The application helps to handle many
digital TLCIs in a short time and is useful for statistical
color analyses.
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Fig. 1. Flow diagram of the chemical treatment employed in
this study.
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Fig. 2. TLCI (thermoluminescence color image) photography
device set up in a darkroom. A digital single-lens reflex camera
with a macro lens is placed over the hot plate, on which a disc
of sample is heated. When the sample is placed on the hot
plate with a temperature fixed at 230 °C, the shutter of the
camera is released for 30 seconds to record luminescence
emission.
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Fig. 3. Results of color evaluation for TLCIs (thermoluminescence color images) for sediment from Lake Hovsgol. The columns show
the number of counted pixels of each aliquot; circles show the color ratio. The increase in the number of pixels from step A to step
B was caused by the removal of organic matter that does not emit luminescence. In step C, all color emissions (except for blue and
green) show a decrease, indicating that the carbonate minerals removed in step C emitted red and yellow luminescence. In steps D

and E, blue is dominant, indicating emissions from quartz or feldspar.
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