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Design of three-mirror-folded cavity with two Rayleigh length

XUE Junwen, FANG Yujie, XIE Haijjun, SU Binghua
(Department of Electrical Engineering, School of Information Technology, Beijing Institute of Technology, Zhuhai 519088, Chi-

na)

Abstract: In order to improve the doubling frequency efficiency, the influence of beam waist position in frequency doubling
crystal on the frequency doubling efficiency was analyzed. According to the propagation property of fundamental mode Gaussian
beam, combining with the characteristic that equal phase plane of end mirror and cavity mirror having the same radius of
curvature in the stable three-mirror-folded cavity, cavity mirror with the same radius of curvature was placed on the proper
position and three-mirror-folded cavity with two Rayleigh length was realized. The efficiency of frequency doubling was improved.
The stability regions of the cavity with one and two Rayleigh length were compared and the same stability regions were obtained.
The experimental results show that when SW fiber coupling 880nm laser diode is used to pump 3mm x3mm x Smm Nd:YVO, and
quasi-phase matched PPMgOLN with dimension of 10mm X 2. Imm X 0. 5Smm is used as frequency doubling crystal, the overall
conversion efficiency is improved about 18% . For the two types of cavity, beam quality is the same. The polarization direction of
doubling frequency light is consistent with that of fundamental frequency light. Stable low noise green laser is obtained. The
effectiveness of resonant cavity design is verified. The study is helpful to improve the efficiency of intracavity frequency doubling.
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Fig. 1  Relationship between h,, (B,£&,u) and focus position parameter p
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Fig.2 Relationship between equal phase curvature radius, spot radius and

position
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Fig.3 Passive three-mirror-folded cavity
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Table 1~ Cavity parameters when beam waist radius is 50 pum
No. R,/mm Ly, /mm L,,/mm Wy /M Wyy/ pm
1 20 38.4 51.7 55 122
2 50 36.2 83.9 51 332
3 100 35.6 134.5 51 671
4 200 35.3 234.8 50 1345
5 500 35.2 534.9 50 3360
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Fig.4 Beam propagation in passive cavity
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Fig.5 Effect of second arm length on spot size in the cavity
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Fig.7 Beam spot of green laser
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Fig.8 Green laser noise
a—the response of the detector without laser b—the response of the detec-

tor with a laser
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