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1319 nm and 1338 nm Nd:YAG Laser with Single Spectral Line

SHEN Hong-yuan, ZENG Rui-rong, ZHANG Ge, HUANG Cheng-hui, WEI Min
(Fugian Institute of Research on the Structure of Matter, The Chinese Academy of Sciences,
Fuzhou, Fujian 350002, China)

Abstract 1319 nm or 1338 nm laser can be generated by secondary transition of Nd* ion from *Fy,—'I,y, in YAG crystal. The
stimulated emission cross sections of both spectral lines approach to each other, and are 1/6 of that of 1064 nm primary
transition. In order to achieve laser of single spectral line in secondary transition with high efficiency, three- chromatic mirror
technology is used to restrain spectral lines of primary transition and other transition in secondary transition,and then several
lasers of single spectral line in secondary transition have developed: 1) LD pumped 1319 nm or 1338 nm TEMy, mode N&YAG
CW laser. Output power 200 mW, efficiency 20%; 2) Kr lamp pumped 1319 nm TEM, mode Nd:YAG CW laser. Output power 6
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W, efficiency 0.12%; 3) Kr lamp pumped 1319 nm high power Nd:YAG CW laser. Output power 100 W, efficiency 1.67%.
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Table 1 The values of stimulated eimission cross section for primary and secondary transitions

of Nd* ion in YAG crystal
Primary transitions Secondary transitions
A A o
Fan(Ro)—111(Ya) 1064 nm 4.6x107" cm®¥
Fu(Ry)~"Tisn(X1) 1319 nm 0.92x10" cm?
Fan(Ro)~"I132(X) 1338 nm 0.90x10" cm?
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Fig.1 Diagram of energy levels of primary and secondary
transition of Nd* ion in YAG crystal
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Fig.2 Experiment setup of LD pumped 1319 nm or
1338 nm TEM,, CW lasers
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