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Analysis of diffraction loss in laser resonator

CAO Sansong, TU Sheng, HUANG Yanlin, FAN Hongying, LI Jialing, XIA Huijjun, REN Gang
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to achieve laser output with high quality beam, one new method to simplify the calculation of diffraction
loss of different order transverse modes was used by theoretical analysis and numerical calculation. The results show that, when
Fresnel number of different transverse modes N >0.7, the relative error between simplified calculation and accurate calculation is
less than 0.2% . The diffraction loss of different order transverse modes calculated by the new algorithm can meet the sufficient

accuracy. The new algorithm is reasonable and feasible. The sorting of diffraction loss of laser transverse modes carried out by the

simplified algorithm rapidly can provide theoretical guidance for the design of high beam quality lasers.
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Fig. 1 Schematic diagram of laser stable resonator
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Fig.2 Relationship between diffraction loss and Fresnel number N under
different laser modes of TEMy, , TEM,,, TEM,, in the confocal re-

sonator
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Fig.3 Relationship between diffraction loss and Fresnel number N under
different laser modes of TEM,, , TEM;,, TEM,; and TEM,, in the

confoca_l resonator
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Fig.4 Relationship between diffraction loss and Fresnel number N under
different laser modes of TEM,, , TEM, , TEM; , TEM,, and TEM;,

in the confocal resonator
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Fig. 6 Intensity distribution of TEMy, + TEM,, + TEM,, laser modes
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