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Influence of Eccentricity on Temperature Field of Rectangular
Doubl ing2Frequency Crydtal

Li Long"?, Shi Peng®, Gan Ansheng’, Chen Haowei®, Hou Xun'

(1. School of Electronics and Information Engineering, Xijan Jiaotong University , Xijan 710049, China;
2. Faculty of Science, Xijan Universty of Architecture & Technology , Xijan 710055, China;
3. Institute of Photonics & Photo2Technology , Northwest University , Xijan 710069, China)

Absgract : In order to solve the problem that frequency2doubled conversion eficiency of nonlinear
crystal isinfluenced by the non2uniform temperature rise, a thermal model of rectangle nonlinear
crystal was built. Inthe therma model somefactors, such asfundamental frequency laser having
Gaussian distribution, nonlinear crystalj s peripheral temperature invariableness and endX aces
satiSying approximate adiabatic condition, were consdered. In response to the requirement of
nonlinear crystal with intracavity doubling frequency , the definition of fundamental frequency a2
ser radiation eccentricity of rectangle nonlinear crystal wasintroduced. Based on the heat conduc2
tion equation , a general analytic solution of temperature distribution in rectangle nonlinear crystal
eccentricZradiated by fundamental frequency laser wasobtained. The temperature fieldsof rectan2
gle nonlinear crystal center2radiated and eccentricZradiated by fundamental frequency laser were
analyzed. The result shows that when the radiation eccentricity increases to 0175, the tempera2
ture rise of nonlinear crystal can be reduced by 2111 %.

Keywords: laser; nonlinear crystal ; intracavity doublingX requency ; radiation eccentricity
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