Solid state laser production by flexible fibre optics solar energy transmission and concentration
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The Sun is an economic source for pumping the solid state lasers.  We report here a successful laser emission by the fibre optic collection and transmission of concentrated solar energy from a primary parabolic mirror to a lasing medium. The energy of large input angles from the primary parabolic mirror was collected and transformed into a uniform light distribution of small output angles by the use of a fused silica angle transformer, to which an optical fibre bundle was closely coupled. Due to the flexibility provided by the 37 optical fibres and the curve polishing on their output ends, the pump energy was efficiently transported and concentrated to the thin Nd:YAG laser rod conveniently placed outside the focal area of the primary parabolic mirror. The laser crystal was then uniformly and efficiently pumped due to both the half-arc-shape position configuration of the fibres around the laser rod and the double-pass of useful unabsorbed energy through de laser rod. 

The laser output power of 1.46W was obtained. The system is scalable through the application of more optical fibres along a longer laser rod. Solar thermal applications are expected to be found with this type of fibre optic solar energy transmission system.





































