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An Edge-Bevel-Pumped Thermally Bonded Planar Waveguide
Solid-State Laser

Zhang Haitao Kang Hongxiang Wang Dongsheng Gong Mali
(Laboratory of Laser and Photonics Technology , Department of Precision Instrument and Mechanism ,

Tsinghua University, Beijing 100084, China)

Abstract By thermal bonding technology the single-clad YAG/Nd: YAG/YAG planar waveguide crystal has been
fabricated. The geometry of the waveguide crystal is 12 mm X5 mm X1 mm, and Nd: YAG core is 0.2 mm thick and
symmetry claddings are 0.4 mm thick. A novel pump scheme is employed——edge-bevel pumping: A 12 mm long
edge is chamfered as a 0.3 mm wide bevel, the pump light from the fast-axis-collimated laser diode (LD) is focused
and coupled into the crystal through the edge bevel. The pump efficiency is 82% , when the transmittance of the
output mirror is 6.6 % and the diode pump power is 49.5 W, the output power is 13.6 W with flat-flat cavity, the
optical-optical conversion efficiency is 27.5% , and the transverse M? factor is 1.9. The laser achieves a relatively
high optical-optical conversion efficiency and excellent beam quality in transverse direction.
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Fig. 1 Samples of thermal bonded planar waveguide

crystals
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Fig. 2 Dimensions and refractivity distributing

of the planar waveguide crystal
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Fig. 4 Output power versus pump power
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