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Low Noise Continuous-Wave Single Frequency 780 nm Laser High-
Wan Zhenju

Efficiently Generated by Extra-Cavity-Enhanced Frequency Doubling
Li Hong Feng Jinxia

Zhang Kuanshou
(State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-Electronics ,
Shanwxi University, Taiyuan , Shanxi 030006, China)

Abstract Low noise continuous-wave single frequency 780 nm laser is generated high-efficiently by an extra-cavity-
enhanced frequency doubler constructed from a periodically poled lithium niobate crystal and a linear cavity that is
pumped by a continuous-wave single frequency fiber laser at 1.56 pm. Based on the design of the transmission of
quantum information processing.
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input coupler and the waist of cavity to optimize the mode and impedance matching of the frequency doubler., a
transmission and quantum storage, respectively. so this kind of system can be employed for researches of practical
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second-harmonic laser at 780 nm is obtained experimentally with the output power of 1 W and conversion efficiency of
84.8% . Using a high fineness mode cleaner to reduce the laser intensity noise, a low noise 780 nm laser with the

140.3515; 140.3570; 190.2620; 270.2500

output power of 700 mW is achieved and intensity noise reaches the shot-noise-limit at analysis frequency of 4 MHz.
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The center wavelengths of the laser system at 1. 56 pm and 780 nm are in the wave bands of quantum states
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Table 1 Parameters used in the numerical simulation

Name Symbol Value Unit
Crystal refractive index for fundamental mode n 2.13462
Crystal refractive index for harmonic mode ny 20
Length of the crystal l 20 mm
Absorption coefficient for fundamental mode i 0.001 cm !
Absorption coefficient for harmonic mode az 0.001 cm !
Nonlinear coefficient do 9.03X10°¢ esu.
Distance from waist to the end of crystal f 10 mm
Beam waist of cavity mode wo 63 pm
Cavity length of frequency doubler L 55 mm
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Fig. 1 Experimental setup for extra-cavity frequency doubling
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