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Equipment has been purchased using a large Earth Sciences and Engineering ARC grant
and installed in the Department of Anthropology and Archaeology, James Cook
University. A krypton-ion laser used initially at Laval University, Quebec to demonstrate
the potential of focusing light energy to induce oxidation of carbon-bearing substances has
been replaced by a carbon dioxide laser. This decision was based on reducing the start-
up cost at James Cook University, increasing options for a wide range of output power,
considerations for future applications and the cost of gas refills. A disadvantage of using
the carbon dioxide laser is that non-visible light optics are needed because of the infrared
output wavelength from the carbon dioxide. This has required the replacement of the
glass window of the vacuum-tight micro-combustion chamber with a sodium chloride
window and placing the equipment in a dehumidifier room. Laser light power
experiments have so far been conducted on optimising the output from the laser and
minimising the focal waist of the beam by adjusting the focusing mirrors and lenses.

The aim of developing a focused laser system is to enable the dating of carbon in finely
laminated rock surface accretions, but before this can be achieved a series of tests is
planned to ensure that the focused laser system totally converts all the carbon-bearing
substances under the beam into carbon dioxide. This is essential in order that the isotopic
values representative of the carbon in the accretions is converted into carbon dioxide.
Known quantities of graphite, charcoal, wood cellulose and calcium oxalate salts are
being subjected to focused laser combustion or decomposition and the volumes of gas
produced at different light powers are being measured. Isotopic measurements are also
being conducted on the resulting gases to ensure that fractionation of carbon isotopes is
not a problem.

The paper will describe the arrangement of equipment and explain the present state of
progress of experimentation using the installed and tested facilities. Plans for future use
of the focused laser system will be outlined.
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