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Development of remote control methods for diagnosing the content of hydrogen and its isotopes in the
fusion-relevant materials is an important direction of plasma-surface interaction studies. There has recently
been a renewed interest in laser techniques combined with optical spectroscopy for the local measurement
and removal of hydrogen particles from materials, including laser-induced breakdown spectroscopy (LIBS),
laser-induced ablation spectroscopy (LIAS) and laser-induced desorption spectroscopy (LIDS) [1]. Such
methods can be realized and studied in a setup that meets the following requirements: 1) it should be a
compact device; 2) it should incorporate laser source for surface diagnostics; 3) it should be suitable for
implementation of spectroscopic measurements of species ejected from surface under laser exposure. The
latter can be more effectively done in presence of a background diffuse plasma.
We have recently developed and built a wide-application compact device with radiofrequency (RF)
inductively coupled plasma (ICP), and here we report equipping it with the millisecond-pulse laser and
studying its characteristics. The high peak power that can be achieved on a sample surface with short laser
pulse together with ICP plasma environment enable exciting the laser-desorbed material species for further
spectroscopic analysis. It is important to use a laser with intensity less than that required for ablation, in
order to analyze the material without damaging the surface. The scheme of the diagnostic setup is shown in
Fig. 1.

Fig.1. Diagnostic setup scheme.
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