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780 W narrow linewidth all fiber laser

Zhang Li-Ming' Zhou Shou-Huan Zhao Hong Zhang Kun Hao Jin-Ping
Zhang Da-Yong Zhu Chen Li Yao Wang Xiong-Fei Zhang Hao-Bin

(Science and Technology on Solid-state Laser Laboratory, Beijing 100015, China)

( Received 28 December 2013; revised manuscript received 17 February 2014 )

Abstract

High-power narrow linewidth fiber lasers are extensively applied in coherent detection and power-spectrum beam
combination etc. The suppressing method of stimulated Brillouin scattering is analyzed. And the theory of sinusoidal
phase modulation is analyzed also. A single frequency laser is broadened to become a 2.9 GHz linewidth seed by sinusoidal
phase modulation technology. The power of the seed is then boosted from 50 mW to 780 W through a three-stage power
amplifiber configuration. Central wavelength and linewidth of the laser are 1064.34 nm and 2.9 GHz respectively, with
an optical-optical efficiency being 79%. And the beam quality is M2 = 1.44 and M§ = 1.43. The output powers before
and after phase modulation are compared with each other. And the reason why output power increases is analyzed.
The stimulated Brillouin scattering threshold is promoted by added longitudinal mode. Finally, the output power is
promoted after phase modulation, so that the output power of this laser is only limited by the pump power. If the pump

power is increased, the higher output power of narrow linewidth fiber laser will be achieved.

Keywords: fiber laser, narrow linewidth, phase modulation, nearly single mode

PACS: 42.55.Wd, 42.62.Fi, 42.60.Fc, 42.60.Jf DOI: 10.7498/aps.63.134205
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