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Development of Laser Diode Pumped Solid State Green Laser for the Pumping of
Wavelength Tunable Laser
(I) Development of single-pass Nd:YAG MOPA system

Yoichiro MARUYAMA™*, Masaaki KATO" and Masaki OBA

Department of Chemistry and Fuel Research
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received May 13, 1998)

For the pumping of wavelength tunable laser, a high repetition rate, high average power
solid state laser pumped by a high duty laser diode (LD) array has been developed. The solid
state laser using Nd:YAG zigzag slab crystals consists of an oscillator and an amplifier. Using
this Nd:YAG MOPA system, the maximum fundamental average power of 33 W is obtained.
The wavefront distortion of amplified laser beam is within 0.3 wavelength. M? measured is
about 1.5 which means the laser beam is near diffraction limited. By using nonlinear crystals,
fundamental laser radiation is converted to second, third and fourth harmonics. The average
power is 15.5 W at 532 nm, 1.2 W at 355 nm and 2.3 W at 266 nm. The beam quality of the
second harmonic is good. With the measurement of the laser parameters, it is confirmed that
the high repetition rate, high power and high quality second harmonic can be produced by the
LD pumped Nd:YAG laser MOPA system.

Keywords: Laser Diode, Nd:YAG, Zigzag Slab, High Average Power
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(c) Ooscillator and amplifier laser pulse shap

Fig.16 Pulse shape of Nd:YAG MOPA system
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(c) Far field pattern of the laser beam

Fig.21 Wavefront and far field pattern of Nd:YAG laser
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Fig. 28 Laser beam parameter of
second harmonic
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