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Green pumped yellow wavelength tunable narrow linewidth

optical parametric oscillator
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Abstract: A pulsed optical parametric oscillator (OPO) was demonstrated for the purpose of wavelength-tunable
yellow output with narrow spectral line width. The OPO pumped by the green output of an acousto-optic Q-
switched Nd:YAG used a type II phase-matched KTiOPO, (KTP) crystal as the nonlinear gain medium and a
folded cavity arrangement. The OPO was designed to have the idler wave tunable in near infrared oscillated in the
cavity, which was further frequency doubled to generate the wavelength-tunable yellow output by using a
LiB;05 (LBO) crystal with type I non-critical phase matching scheme. A fused silica etalon was inserted in the
idler wave cavity to narrow the idler wave and the resultant yellow spectral line width. The wavelength of the
yellow output obtained could be tuned over 587.2-595.2 nm, within which the maximum average output power of
2.89 W was obtained at 591.2 nm, under an incident average green pump power of 24.0 W. The beam quality
factor M* was 3.4. The conversion efficiency from the green pump to the yellow output was 12.0%. The pulse
width at the maximum output power was 37 ns, and the peak power was 7.8 kW. The spectral line width of the
yellow output was 0.15 nm, which was narrowed effectively compared with that without etalon in the OPO cavity.
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Fig.3 Yellow output wavelength tunable curves
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Fig.4 Output spectra of the OPO with and without etalon

& 5 45 i1 OPO [ 5 i th I K 591.2 nm. & N i
s 1 L B S B8 s ) 23 i O T A A R
FEFEHN 10 kHz B 20E I T, OPO BIfE N 7.2 W %
T M DR B 5, OPO 1 i Hh D R
FNE AR, WS D) 288 i b T, (A 4 R0R
FESEV DI 18 W A KAE, i 13%, Bififs 0] R 3 2
18 T B, 6F g A R D R AR R R kA R, SRR
I IR 24 W HF 2.89 W i H Tl 546 07 1) % 4 550R
H12.0%, M T 532 nm FE DGR G TR 7E
R e A 45 4k DL RCIE 2R & 1 v %) 38800 i 3K
] FF 7k 450 28 Thorlabs DET10A H1 75 I #8 Tektronix
TDS2024C J75-F- 344 1 P12 2.89 W I, HOG K vh ve
J¥ 37 ns, XI5k R A A (E T 2R 43002 0.29 m)
A1 7.8 kW 3823 I 113 I A5 BE s A 7K S D g L A9 '
FF R T M R 3.4,

0.14
3.0 0—0 ° -
o8 1 0.12
25 | Jof o
~ 1 0.10

20t ©/ | 008

" 1 0.06

LO | ° / 1 0.04

—=— Average output power |
—o— Conversion efficiency

Average output power/W
- ;
AN
KDUSIOIJO UOISIOAUO))

=1

W

[}
\l
=1
(=3
[N}

ot Q’//"/

10

6 8 10 12 14 16 18 20 22 24 26
Average pump power/W
Pl 5 OPO Mtk i D) R

Fig.5 Average output power and conversion efficiency of the OPO
3 &

A VR M O Ak S B 532 nm kAR 5
(1997 & i KTP-OPO, K LBO f (4 X3 4% 3% 11 R A3
PRI 508, 45 31038 4K IR 3 T 587.2~595.2 nm (1 855K
B TEICEERD F, 76 OPO 4R i N 4 AR HE R, ¥
HOLLRTE RS 2 0.15 nm, 24 W SFH R R T, Bk
P ST AR 10 KHz 175 2k 98 3% B e i ST 38 ) %
2.89 W, IEH TR 7.8 kW, X B 5 Bl R 12.0%, 3R
Fiig A M=3.4, WEW] T ARG KTP-OPO S22k
A T K b Y A RO s, AR oL B 0 AR A
R ik v OPO Y4

S 3k

[1] My H, Drag C, Bretenaker F. Single-frequency and tunable
operation of a continuous intracavity frequency doubled singly
resonant optical parametric oscillator [J]. Optics Letters, 2008,
33(13): 1455-1457.

[2] Béder U, Meyn J P, Bartschke J, et al. Nanosecond periodically
poled lithium niobate optical parametric generator pumped at
532 nm by a single-frequency passively Q-switched Nd: YAG
laser [J]. Optics Letters, 1999, 24(22): 1608-1610.

[3] Philip Werner Metz, Fabian Reichert, Francesca Moglia, et al.
High-power red, orange, and green Pr*": LiYF, lasers [J]. Optics
Letters, 2014, 39(11): 3193-3196.

[4] Elena Castellano-Hernandez, Metz Philip W, Maxim Demesh, et
al. Efficient directly emitting high-power Tb*': LiLuF, laser
operating at 587.5 nm in the yellow range [J]. Optics Letters,
2018, 43(19): 4791-4794.

[5] Bapna R C, Rao C S, Dasgupta K. Low-threshold operation of a

20200275-4


https://doi.org/10.1364/OL.33.001455
https://doi.org/10.1364/OL.24.001608
https://doi.org/10.1364/OL.39.003193
https://doi.org/10.1364/OL.39.003193
https://doi.org/10.1364/OL.43.004791
https://doi.org/10.1364/OL.33.001455
https://doi.org/10.1364/OL.24.001608
https://doi.org/10.1364/OL.39.003193
https://doi.org/10.1364/OL.39.003193
https://doi.org/10.1364/OL.43.004791

% 11 47

s Gk A2

www.irla.cn

% 49 A

355-nm pumped nanosecond f-BaB,0, optical parametric
oscillator [J]. Optics & Laser Technology, 2008, 40(6): 832-837.
Rao C S, Kundu S, Ray A K. High repetition rate nanosecond
optical parametric oscillator pumped by the third harmonic of a
DPSSL [J]. Applied Physics B, 2018, 124(8): 163.

Li H, Zhang H, Bao Z, et al. High-power nanosecond optical
parametric oscillator based on a long LiB;Os crystal [J]. Optics

Communications, 2004, 232(1-6): 411-415.

20200275-5

(8]

Bi Y, Zhang H, Sun Z, et al. High-power blue light generation by
external frequency doubling of an optical parametric oscillator [J].
Chinese Physics Letters, 2003, 20(11): 1957-1959.

Sun B, Ding X, Bai Y T, et al. High-power high-repetition-rate
tunable yellow light generation by an intracavity-frequency -
doubled singly resonant optical parametric oscillator [J]. IEEE

Photonics Journal, 2020, 12(3): 1-10.


https://doi.org/10.1007/s00340-018-7035-5
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1088/0256-307X/20/11/015
https://doi.org/10.1007/s00340-018-7035-5
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1088/0256-307X/20/11/015
https://doi.org/10.1007/s00340-018-7035-5
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1007/s00340-018-7035-5
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1016/j.optcom.2003.12.054
https://doi.org/10.1088/0256-307X/20/11/015
https://doi.org/10.1088/0256-307X/20/11/015

