Ak T ooE % Ok Vol. 44, No. 7
2017 4E 7 A CHINESE JOURNAL OF LASERS July. 2017

R RCR AN B A R D) #5074 nm SO

EE S0, AR, RE, BB ERE

Urp [ R B LGSR LA S BT . LI 2018005
R B T A SR AN T L, B 2018005
T E B R B, JEaT 100049

WE NN TIET 1014.8 nm FRIGLFHOGHOR A 0 8 BOMEAEAR L R T KIFE K 507.4 nm B
o R A S AT I Hh N B TE A S 0 R L AR Y R A PR M S A L v TT LAARAS 3 W R TR A
RO IR 61.500 A5 UR S A K D A8 R0 SEEG M k(5 BOS T BEEURARAT S . R BURE S X 4 W R EE B A
BT TE e AR AR CAWD BRI 7% 00 2003 X i A T A MO N U, 7E 1.5 h N SR D) Rk TR ) 07 AR E
L7% o RYIHFEE S A9 507.4 nm FOIO' P 3 5o i 000 798 00 5 M5 497 A R 398 200 b PR SR B BT A 9 253.7 nm
TEIMEOE BT A THRME R TS, AR P, BERIT #9615 FAHC S 55

REH  ROLLYs SOt TUARET A R MRS FLi

HESES 0437 MEERIRE A

doi: 10.3788/CJL201744.0701001

High Power 507.4 nm Continuous Laser Generated by High Efficient
External Cavity Frequency Doubling

Zhao Ruchen’**, Fu Xiaohu'*?, Sun Jianfang'?, Xu Zhen"?, Wang Yuzhu'*
"Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China ;
*Key Laboratory of Quantum Optics and Center for Cold Atom Physics, Chinese Academy of Sciences,
Shanghai 201800, China ;

*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The high power single frequency laser at 507.4 nm is proposed based on the high efficient frequency
doubling technology of a 1014. 8 nm room-temperature fiber laser amplifier. High efficient frequency doubling is
realized in a high gain ring cavity with a normal incidence lithium triborate crystal. The double frequency efficiency
is up to 61.5% and the output power is up to 3 W. The experimental data and simulated results of the input-output
characteristics of the frequency doubling are coincide. The double frequency efficiency is insensitive with the input
power at the peak working point when the input power of infrared laser is more than 4 W. The power fluctuation in
root mean square is 1.7% in 1.5 h. The high power single frequency laser at 507.4 nm can be both used to generate
the 253.7 nm ultraviolet laser for laser cooling of neutral mercury atom by barium boron oxide crystal, and to detect
the transition of ytterbium atom from 'S, to *P, state, and related experiments.
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Fig. 1 Experimental setup and a picture of the ring cavity at 507.4 nm
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Fig. 2 Measuring and fitting curves of output power of infrared laser with the wavelength of

1014.8 nm passing once through LBO crystal
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Fig. 3 Conversion efficiency versus the transmission of the input coupler M, at different input infrared laser powers
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