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VCSEL end-pumped high-energy Q-switched Nd : YAG laser
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Abstract: A high-energy Q-switched 1 064 nm laser output is obtained using a vertical cavity surface
emitting laser (VCSEL) with end pumping-Nd : YAG. Compared with the edge emitting diode laser,
the VCSEL is a more suitable generator for high efficiency and compact lasers because its pump source
has the advantages of equal divergence angles in each direction and exhibits small wavelength shifts
with temperature. The 1 064-nm laser with a maximum output of 45 m] is generated with a pump
energy of 200 m], corresponding to an optical conversion efficiency of 22.5%. The laser pulse width
is 8 ns, and its divergence angle is 1. 2 mrad. The doping concentration of Nd** is optimized based on
simulations and calculations. Furthermore, self-excited oscillation, which affects the enhancement of
Q-switched laser energy, is effectively suppressed by reducing the gain of the pump end by using a
Nd ¢ YAG crystal with low doping concentration. This provides an effective technical method for

obtaining high energy end-pumped Q-switched lasers.
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