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Abstract Lithium triborate (LBO) possesses desirable nonlinear optical characters, as well as stable chemical and
mechanical properties. Its dispersion is sensitive to the change of the crystal temperature, which allows this
nonlinear optical crystal to be used to achieve noncritical phase matching. This paper demonstrates a femtosecond
synchronous green-pumped singly resonant optical parametric oscillator (OPO) based on lithium triborate. As the
pump source, a frequency-doubled mode-locked Yb-fiber laser-amplifier system is used, which can produce
femtosecond laser with high average power and large mode field area. By adjusting crystal temperature, tunable high
power femtosecond laser can be obtained from red to near infrared using noncritical phase matching method. The
signal pulses of the optical parametric oscillator have a wide spectral tuning range of 670~880 nm and idler pulses are
tunable in the range of 2320~1270 nm. At a pump power of 3.4 W, the output highest average power of 660 mW at
694 nm central wavelength is achieved with the pulse duration of 132 fs and the slope efficiency of 19.4 % .
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Fig. 1 LBO-OPO optical parametric oscillator setup
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Fig.2 (a) Curve of OPO output wavelength with temperature; (b) curve of average signal power with wavelength
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versus time delay and power versus wavelength

0902009-3



H |

# ot

O TR T NI AT I 762 nm AR5 OE
98 L B 693 nm AMFE oL R, SLER AR
SHEE MY . KRRt aE E o R KR
520 nm. GG GERE N 6 nm. i A S OEO6 I v TR

1.0

(@
0.8¢

0.61

Intensity (a.u.)

O . i : A 2
-0.8 -04 0 0.4 0.8
Delay /ps

JE P 693 nm 4bh 8 nm, P BE KRS LK N
762 nm B HOE R TEBE K 17 nm. 4 Bk T8 Hr 132 £
A5y 78 Ts. FG A Sk 2R 40 P A Ca) BT R L X B
St A 4(b) F R

1.0
®) |
0.8} i
- I
= fi i
z i
%) L [RYH
§ 0.4 "4"
S 02! i
g

0 O
650 675 700 725 750 775 800
Wavelength /nm

Bl 4 OPO % by Bk ol 38 B il R M . () BAHOGHIZR s (b) X RE 6 1% ik

Fig. 4 Time domain and spectral domain features of OPO output pulse. (a) Autocorrelation curves;

(b) corresponding spectral curves
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