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All-solid-state Continuous-wave Doubly Resonant All-intracavity

Sum-frequency Mixing Orange Laser at 613nm

LU Yan-fei, ZHANG Xi-he, YAO Zhi-hai
( Changchun University of Sciences and Technology, Changchun 130022 ,China)

Abstract : A all solid-state continuous-wave orange laser at 613nm is firstly reported, 1444nm wavelength is obtained

from *F,,,-*I,,,, transition in Nd:YAG and 1064nm wavelength is obtained from *F,,-*I,, , transition in Nd:YVO,.

Orange laser at 613nm is obtained by using a doubly folded-cavity, type-II critical phase matching KTP crystal

intracavity sum frequency mixing by 1444nm and 1064nm, with incident pumped power of 20W in Nd:YAG and 10W
in Nd:YVO,, TEM,, mode orange laser at 613nm of 344mW is obtained at last. The power stability in 4h is better

than +2.8%.
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Fig.1 experimental setup of 613nm laser
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Fig.3 the beam quality of 613nm orange laser

4 & it

H UK KTP 11 26 im FAAR ARG T 2 2
613nm #EOLES, LA Nd:YVO, 1 Nd: YAG S {&AE Fy i
fRAT T R G N I AR 4G 344mW i SR
RFEWIR A Nd:YVO, F1 Nd: YAG WG Fh O & 4
1T P9 FIARZ 3R A5 613nm 18 BB A 307, F- AT
PR ZBORHE) B H AR PR EOE S AR T N E IR
PERIS , 16 AT ASRAR BB Z AR EOE. B, A3

P A B 2 P RRE AR B RO A 1 & Jé
BT AT

SEHk:

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

Bai J] T, Chen G F. Continuous-wave diode-laser end
pumped Nd:YVO,/KTP high-power solid-state green laser
[J]. Optics & Laser Technology, 2002 ,34 :333 - 336.
Sun Z P, Li R N, Bi Y. Generation of 11. 5W coherent
red light by intra-cavity frequency doubling of a side
pumped Nd: YAG laser in a 4cm LBO[J]. Opt. Com-
mun. ,2004,241.167 - 172.

Z Quan,Z Ling. Efficient blue laser generation at 473nm
by a BIBO crystal [ J]. Optics & Laser Technology,
2004, 36(6) ; 449 —-451.

H Y Shen,R R Zeng, Y P Zhou, et al. Comparison of
simultaneous multiple wavelength lasing ivories neodymi-
um host crystal at transitions from ‘F,, -‘I,;, and
*F,, —*I,,[J]. Appl. Phys. Lett. , 1990, 56 (20):
1937 — 1938.

Nadtocheev V E, Nanil O E. Two-wave emission from a
CW solid-state YAG:Nd®* lasert[ J]. Sov. J. Quantum E-
lectron, 1989, 19(4) . 444 —446.

Shen Hongyuan. Oscillation condition of simultaneous
multiple wavelength lasing[ J]. Chinese Physic Letters,
1990,7(4) ;174 - 176.

Chen Y F. CW dual-wavelength operation of a diode end
pumped Nd: YVO, laser [ J]. Appl. Phys., 2000, B70.
475 -478.

He JL, Du]J, Sun J, et al. High efficiency single and
dual-wavelength Nd:GdVO, lasers pumped by a fiber cou-
pled diode[J]. Appl. Phys. ,2004,B79.301 —304.
LiPX, Li D H, Zhang Z G. Simultaneous dual-wave-
length continues wave laser operationc at 1. 064pm and
0. 946pum in Nd:YAG and their frequency doubling[ J].
Opt. Commun. , 2004 ,235.169 - 174.

Li Yanfei, Tan Huiming, Qian Longsheng. All-solid-
state continuous wave doubly resonant all intracavity sum-
frequency laser at 589nm. Optics and Precision Engineer-
ing, 2005, 13(3) :260 —264. (in Chinese)

Singh S, Smith R G, Van Uitert L. G. Stimulated-emis-
sion cross section and fluorescent quantum efficiency of
Nd®* in ytrium aluminum garnet at room temperature

[J]. Physics Review B,1974,10.:2566 —2572.





