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Characteristics of Intracavity- Frequency-Doubled Nd** GdVO./L BO
Deep Blue 456 nm Laser

Li Yimin*?* Tan Huiming' Fu Xihong*
Tian Yubing'? Wang Baoshan'? Meng Yuging'?
! Changchun I nstitute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun, Jilin 130033, China
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Abgtract In the experiment of laser diode (LD) pumped intracavity frequency doubled Nd GdVOas/LBO degp blue
456 nm laser , in order to examine the effect of different neodymium concentrationsin laser crystal on output power
of frequency-doubled laser, two Nd GdVOs crystals with the same size of 3 mm x 3 mm x 2 mm and different
neodymium concentrations with Nd®* ion atom fraction of 15% and 25 % are compared. In the experiment , the
same length of laser cavity of 20 mm and an  -type phase- matched frequency-duobled medium of LBO for 914 nm
with the length of 10 mm were used , a output power of 105 mW was obtained at incident pumped power of 2.85 W
in theformer crystal. Inexperiment , the laser crystal with higher dopant concentration obtai ned lower output power
relative to that with lower dopant concentration. Through analyzing optimal crystal length in quas-three-level laser
system, the actual length of the 15% Nd** doped crystal is closer to the optimal length compared with the other
crystal. Through analyzing the accurate cut-angle of frequency-doubled medium and temperature control of LBO, the
difference of cut-angle for 912 nm and 914 nm may be compensated by controlling the temperature.
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Table 1 Optical and calorific propertiesof Nd®* GdVOs, Nd®* YVO. and Nd®* YA Gerystas

Nd®* GdVOs Nd** YVOu Nd** YAG
Laser wavelength / nm, transition® Fa2 —“lg2 912(t) ,912(0) 914(t) ,915(0) 946
Stark level *lg2 /ecm™? 0,107,173 ,267 ,409 0,108,173 ,226 ,433 0,130,194 ,302 ,857
Stark level * Fy2 /cm™! 11375 11366 ,11384 11427 ,11512
Oasat /107 cm? 53.6(1) ,12.3(0) 60.1(1) ,12.0(0) 7.9
Oemer /1072 cm? 6.6(1) ,5.6(0) 4.8(1) ,4.3(0) 3.7
Absorption line width (FWHM) ,AN / nm 1.6(t) ,2.2(0) 1.3(1) ,1.8(0) 0.8
Thermal conductivity 300 K/ (W- m'*- K 11.7( ¢9,9.63( o 5.23( ¢,5.10( o0 11.1
Peak pump absorption, sm ' at 1% 57 40.7 8
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controller; OC: output coupler)
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