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Fig. 1 Imaging of Keck telescope on the galactic

center before and after adaptive optics correction

of atmospheric disturbance
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Fig. 3 Sodium guide star image generated

by 589 nm laser
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Fig. 4 ESO VLT successfully enabled the observation of

strong laser beam sodium guide star
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Fig. 5 589 nm all solid state laser
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Fig. 6 Schematic diagram of the sodium guide star

laser developed by Japanese scientists
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Fig. 19 50 W sodium guide star laser based on coherent

combination of Raman fiber amplifiers
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Fig. 20 Raman fiber sodium guide star laser

operating at multiple pulse modes
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Fig. 21

Photo of 589 nm yellow light generated by

resonant frequency doubling
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Research progress of sodium guide star laser for adaptive optics

XIE Shiyong, HUANG Kangsheng, SUN Yong, WANG Jiuwang, WANG Caili, BO Tiezhu, CAI Hua, XU Tao,

LIAN Jiao, SONG Puguang

China Building Materials Academy, Beijing 100024, China

Abstract Adaptive optics technology plays an increasingly important role in the development of large ground—based optical astronomical
telescopes, whereas the 589 nm sodium guiding star laser (SGSL) is the key to this technology. According to different generation ways, this
paper reviews dye SGSL, all solid state SGSL and optical fiber SGSL, with emphases on analysis and comparison of all solid state SGSLs
operating in different modes in terms of laser generation and photon—return efficiency of laser guide star. Compared with continuous wave
SGSL, SGSL operating in microsecond pulse mode can use time gating mechanism to improve the imaging accuracy of sodium guide star,
which provides an excellent beacon for adaptive optics correction.

Keywords sodium guide star laser; adaptive optics; sum frequency; fiber Raman amplification
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