New optical method for Sun-pumped lasers
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The applications of solar lasers in space need the uniform pumping of laser rod. Traditionally the Sun-pumped lasers work with CPCs as secondary concentrators, which present some problems in alignment and also in the poor pumping distribution inside the rod. To improve the quality of the laser beam, a new scheme composed of seven fused silica wave guides is proposed. The six exteriors are of 8mm square cross sections, and the central one is of 10mm circular section. With this system, it was possible to transform the concentrated solar radiation of Gaussian distribution from a primary parabolic concentrator into the light column of uniform distribution within the laser crystal of 5mm diameter and 25mm length, actively cooled within a special flow tube. 

In outdoor experiments, the concentrated solar light spot of 8mm diameter and 1100W solar power was obtained by using the parabolic concentrator with 1.52m diameter and 60º rim angle. The transmission efficiency of 75% was measured for the light guide system, of which 68% reached the laser crystal. The advantage of this scheme resides in the fact that no metal reflectors are involved in pumping the laser rod. This technology can be applied to other thermal applications.

