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Analysis and Design of Laser Resonator and Beam Trasformation

Xue Junwen Su Binghua Pei Xuedan Zhao Huiyuan Sun Lu
(Zhuwhai Campus , Beijing Institute of Technology . Zhuhai, Guangdong 519085, China)

Abstract ABCD matrix mechanism is used to analyze and design laser resonators. In order to obtain a general
method for programming. all elements of the matrix are considered as complex. Meantime. the beam quality factor
M? and the index of media are also considered. Based on Visual Basic programme language. a resonator software is
developed. It can be used to analyze and design stable standing cavity, stable travelling cavity, unstable standing
cavity, unstable travelling cavity, phase conjugate cavity and beam transmission and so on. One can add or delete
optical elements at will. In addition to one general complex element, eighteen elements can be combined for
resonators and beam trasformation. When tilted elements are inserted into optical path, the beam parameters of three
planes such as ideal, tangential and sagittal are provided for comparison. Tolerance of thermal lens and optical length
etc. can be optimized by dragging the button in the software easily. Cavity parameters such as stability condition,
beam waist radius, beam waist position, beam radius at any position can displayed or output in certain file formats.
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Fig. 1 Interface of laser resonator software
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Table 1 Name and function of the windows

Number Window Name Function

Main Matrix Laser Manage four sub-windows and show the menus of sub-windows

—

Sub Input Ddata Manager Input data and set parameters

Sub Grid Output Output results as grids

Sub Text Output Output results as text

(SN VN V)

Sub Figure Output Output results as figure
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Fig. 2 Stable travelling resonator
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Fig. 3 Optimization design for the resonator
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