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ABSTRACT Based on fast Fourial transfiorm (FFT) , amethod of the equivalent ar
tial frequency transnission has been proposed and applied to calculate resonator modes of the
axis- asymmetric positive confocal reonator with a one- dimensional variable reflectivity
mirror (1D VRM ) used for slab lasers, w hich have been then comparedw ith the resultsof the
axis- asymmetric positive confocal resonatorsw ith a uniform reflectivitymirror URM ) , and
with a two- dimensional rotationally- symmetrical variable reflectivity mirror (D VRM ) ,
regpectively. In our calculations the resonator axis- asymmetry and gain saturation charac-
teristics of the active medium have been considered . Numerical calculation results have
damonstrated that the ID VRM axis- asymmetric positive confocal resonator has the advan-
tage of providing both high extraction efficiency and good bean quality.

KEY WORDS equivalent gatial frequency transnissionmethod , fast Fourial transform
(FFT) , axis asymmetric positive confocal resonatorw ith a 1- D variable reflectivity mirror
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Fig 1 A schematic illustration of the equivalent gatial frequency transnission of herical w aves
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Fig 2 An axiss asymmetric positive confocal reonatorw ith a 1D VRM
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Fig 3 Cross- section dravingsof an axis- asymmetric positive confocal resonator w ith a
1D VRM in the (a) x and (b) y directions
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Fig 4 Calculated resultsof an axiss asymmetric positive confocal reonator w ith a 1D VRM.
(a) Relative anplitude distribution and (b) phase distribution at theV RM

(c) far field intensity distribution in the y direction (d) contoursof equal intensity in the far field
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Fig 5 Calculated resultsof an axiss asymmetric positive confocal reonator w ith aURM.
(a) relative anplitude distribution, (b) phase distribution at theURM ,
(c) far field intensity distribution in they direction, (d) contoursof equal intensity in the far field
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Fig 6 Calculated resultsof an axis- asymmetric positive confocal resonatorw ith a 2D VRM.
(a) relative anplitude distribution, (b) phase distribution at theV RM
(c) far field intensity distribution in they direction, (d) contoursof equal intensity in the far field
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NUW ERICAL SM ULATIONOF THE AXISASYMM ETRIC
POSITIVE CONFOCAL RESONATORW ITH A 1D VRV

Feng Guoying, L GiBaida, Kong Fanlong, and CaiBangw ei
Institute of L aser Physics and Chemistry, Sichuan U niversity, Chengdu, 610064
Huang Yongzhong
Southw est Institute of Technical Physics, Chengdu, 610041

W hile the conventional Fast Fourial Transform (FFT) is applied to calculate the propagation and trans-
formation of optical w aves, the curvature radiusof thew avefront must be planar or very large, othemw ise the
sample precision isnot enough In thispaper, amethod of the eguivalent atial frequency transnission has
been proposed, by meansof w hich the FFT can be used to calculate the propagation of diverging or converg-
ing pherical wavesw ith a finite curvature radius, at the same time the calculation precision can be mproved
and the computer time can be saved A stypical goplication exanples, w e have calculated themode structure
of the axis- asymmetric positive confocal resonatorw ith a 1D variable reflectivity mirror (1D VRM ) used for
slab lasers, then have comparedw ith the resultsof the axiss asymmetric positive confocal resonator with a
uniform reflectivitymirror URM ) , andw ith a 2D rotationally- symmetrical variable reflectivity mirror (2D
VRM ) , regectively. In calculations, the resonator axis- asymmetry and gain saturation characteristics of
the activemedium have been considered. N umerical calculation results have show n that the axis- asymmet-
ric positive confocal renator with aURM has a large fill factor , but near- field intensity distribution is
stripy , far field intensity distribution has obvious side lobes, o that the output energy is high, but beam-
quality ispoor. The bean quality of resonator with a 2D VRM is very well, but their fill factor is gnall,
w hich leads to the low efficiency. A scan be seen by comparison, the axiss asymmetric positive confocal res
onatorw ith alD VRM used for slab lasers has demonstrated some advantages, such as the large fill factor ,
high energy extract efficiency, uniform near- field intensity distribution and snall side lobes in the far-

field, which have been confimed by our experiment
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