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Abstract 

 

A master-oscillator power-amplifier (MOPA) system combines a 1064-nm microchip laser oscillator with a new 
diode-side-pumped Nd:YVO4 zig-zag slab amplifier design. With 40 W of diode pump power, the amplifier increases 
microchip average power from 200 mW to more than 2.5 W at a 10-kHz pulse rate for a single pass through the ampli- 
fier, and to 5.7 W for two-passes, while preserving microchip laser beam quality and emission spectrum. Pulse energy of 
more than 800 lJ was achieved at a 2-kHz pulse rate. These results are the highest reported to date in an amplified 
microchip laser system. The 15-mm-long Nd:YVO4 slab has thin-film-coated lateral sides that enable a zig-zag gain 
length longer than 5.5 cm for a single pass through the slab, which is the longest reported to date. The unique slab 
design has non-parallel or wedged lateral sides to prevent build-up of amplified spontaneous emission. The two-pass 
beam is separated from the input beam without using a Faraday device. 
© 2005 Elsevier B.V. All rights reserved. 

 
 

 

1. Introduction 

 

Microchip lasers are ultra-compact sources of single-frequency emission that can achieve pulse durations 
substantially less than 1 ns, peak power levels in excess of 10 kW, kilohertz pulse repetition rates, and pulse 
energies of a few microjoules, pumping with only 2 W of continuous-wave diode 
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pump power [1]. The inventor of the microchip la- ser, J.J. Zayhowski, has published extensively on the topic 
of microchip laser design and applica- tions. Envisioned applications include range-re- solved remote 
imaging and sensing, pumping of optical parametric generators, oscillators, and amplifiers that employ 
periodically poled nonlin- ear materials, UV  generation,  micromachining and microsurgery, and laser-
ionization breakdown spectroscopy [2]. Microchip laser products are now commercially available from JDS 
Uniphase (San Jose,   CA). 
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