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Development of Cavity Length Control System for High Repetition Rate Nd:YAG Laser Oscillator
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A high average power tunable solid state laser is pumped by the second harmonic of
LD-pumped high repetition rate Nd:YAG laser consisting of a single-longitudinal-mode oscillator
and amplifiers. The beam quality of the laser light depends on the characteristics of the Nd:YAG
laser oscillator. To operate the Nd:YAG laser oscillator with a single-longitudinal-mode by
injection seeding, the cavity length control is required to coincide the resonant frequency of
Nd:YAG laser oscillator with the frequency of seeder. To realize long term fréquency stability, a
cavity length control system of the Nd:YAG laser oscillator is developed and the characteristics are
studied.

With this system, the cavity length is controlled at the pulse repetition rate of 0.5 kHz and the
single frequency operation for more than three hours is realized. The frequency width of the
oscillator is around 116 MHz at the wavelength of 532 nm. The pulse duration is about 16 ns at the
wavelength of 532 nm and the pulse energy around 3 mJ. It is confirmed the cavity length control
system has very good performance to maintain single longitudinal mode for a long time.

Keywords: Cavity Length Control, Single-longitudinal-mode, High Repetition Rate, Nd:YAG
Laser, LD-pumped

This work has been performed in JAERI as a joint research with Hamamatsu Photonics K.K.
* Hamamatsu Photonics K.K.
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Fig.1 Cavity length control system
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e 3
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/] /
CCD PMT F-P

Fig.2 Injection seeded single longitudinal mode Nd:YAG laser oscillator
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Fig.7 Cavity length control characteristic with initial voltage step of 25 V
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 Yoltage

Fig.8 Cavity length control characteristic with initial voltage step of 50 V
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(DSingle-longitudinal mode oscillation (2)Multi-longitudinal mode oscillation

Fig.9 Frequency characteristics Nd:YAG laser oscillator with single-longitudinal and
multi-longitudinal mode operation

Fig.10 Frequency width of Nd:YAG laser oscillator without seeder
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(1) Pulse shape of 1064 nm light (2) Pulse shape of 532 nm light

Fig.11 Temporal profiles of fundamental and second harmonic laser light

Fig.12 Temporal profile of non-seeding laser radiation
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