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The resonator stability of CPC type solar lasers depends on how well the Sun is tracked. Erroneous tracker movement shifts the centre of the absorption distribution within the laser crystal, resulting in less or no laser output. The nonimaging CPC laser cavity design leads also to non-symmetrical laser output beam profiles. To overcome the above mentioned problems, a fused silica light guide of square cross section was used to both transmit and homogenize the concentrated solar radiation from the focus of a primary parabolic mirror to one focal line of an elliptical pumping chamber. The pump radiation was then efficiently coupled to the Nd:YAG laser crystal placed along another focal line. The light guide was long enough to ensure the beam uniformity. The pump profile was insensitive to the slight dislocation of the focal light spot of the primary mirror. A hemi-cylindrical lens was also introduced into the pumping cavity, improving largely the pump profile within the laser rod. Ray-tracing analysis was carried out. Comparisons on the laser output performances of both nonimaging CPC and elliptical-light guide pump cavities were made in detail. This pumping technique can be effectively extended to other high flux solar thermal applications.
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