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Watt Level CW Frequency-Stabilized Nd: YAP/KTP Laser with
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Abstract A continuous laser-diode end-pumped Nd: YAP/KTP laser with dual wavelength outputs at 0. 54 pym and
1.08 pm has been achieved. The ring laser resonator consists of five mirrors and a piece of frequency-doubling
crystal KTP is placed between two concave mirrors. After calculating and comparing the waist-sizes of the
fundamental wave and the astigmatism at different incident angles to the concave mirrors, the curvature radii of the
concave mirrors as 100 millimeter are chosen and the incident angles of infrared light are less than 3 degree. The
cooler and temperature controller of Nd: YAP rod are improved and the lower dopant concentration of the Nd: YAP
(0.6 at.-%) is chosen, thus the thermal effect of the laser rod is decreased. Under a pump power of 10 W, the
output powers for the second-harmonic wave and the fundamental wave of 1. 02 W and 700 mW are simultaneously
obtained with the intensity fluctuations less than =+ 0. 65% and =+ 0. 5%, respectively. With the frequency-
stabilizing servo system on, the frequency stabilities for 0. 54 ym and 1. 08 um wavelengths are better than 1484
kHz and =240 kHz, respectively.
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Fig. 1 Five-mirror configuration
M; ; input mirror; Mz, M3z, M;: high reflectors for infrared;
M, ;: output mirror; FR: Faraday rotator; A/2: half-wave plate;

PZT: piezoelectric transducer
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Table 1 Calculated waist-sizes of the fundamental wave and

the possible minimum angles for different curvature radii

p: = ps /mm Ly /mm Z, /mm w, /um @, /() g5 /()

50 56 27 25 2.4 2.1
100 126 59 57 1.1 0.9
150 214 98 96 0.6 0.5

Notes: ps (ps) of concave mirrors My and Ms; Ly, the distance
between My and Ms; Zo, the distance between the beam waist and
M,; wo, the radius of the beam waist; @i(gs), the possible

minimum angle for My (Ms).
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Table 2 Calculated the locations and the radii of the
meridional and sagittal planes between concave

mirrors M, and M; for three different incident angles

o =¢ /) Zy/mm Z, /mm AZ/mm Aw/pm

3 58.85 58. 83 0.02 1.39
5 58. 87 58. 82 0.05 3.90
10 58. 96 58.73 0.23 16. 74

Notes: ¢4 (@), the incident angle of infrared light for My (M5)
71, the distance between the beam-waist in the meridional plane and
the mirror My; Z;, the distance between the beam-waist in the
sagittal plane and the mirror Ms; AZ, the difference of the two

beam-waist locations; Aw, the difference of the two waist radii.
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frequency
stabilization
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Fig. 2 Experimental setup of intracavity doubling Nd: YAP/KTP laser with dual wavelength outputs

M; ~ M;s ; cavity mirrors; Mg ; dichroic mirror; D; ~ Ds: detectors; A/2: half-wave plate; FR; Faraday rotator; F-P1, F-P2: confocal
reference cavities; F-P3: mode cleaner; PZT: piezoelectric transducer; scope 1: for recording the intensity fluctuations of dual wavelengths;

scope 2: for monitoring the frequency stabilities of dual wavelengths
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Fig. 3 Stable region of five-mirror ring cavity
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F:: thermal focal length; Fig. 4 Second-harmonic wave transmission through

L : distance between two concave mirrors the scanning F-P1 cavity (1 min)
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Fig.5 Frequency stability of the fundamental wave

through the scanning F-P2 cavity (1 min)
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Fig. 6 Intensity fluctuation of the second-harmonic

wave (a) and the fundamental wave (b)
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Fig. 7 Curve 1, fundamental wave transmission through

the scanning F-P2 cavity with frequency-stabilized
system off (1 min); curve 2: second-harmonic
wave transmission through the scanning F-P1

cavity with frequency-stabilized system off (1 min)
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