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Numerical Analysis of Intensity Distribution
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Abstract In order to calculate the intensity distribution of ring resonators, a numerical model is obtained with
Collins’ formula and finite element propagation matrix method. The intensity distribution of planar resonator is
unsymmetrical due to astigmatism. The axis mode has an elliptic facula, but high order mode can be detached. When
increasing the coordinate rotation angle in the nonplanar ring resonator, components in the tangential plane and
sagittal plane are coupled. The intensity distribution of high order modes changes with the coordinate rotation angle
which shows the influence of coordinate rotation angle on the field modes. The intensity distribution of ring resonator
with 90° rotation is nearly axis-symmetrical, but it is different from that in the linear resonator.
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Fig. 1 Schematic diagram of a ring resonator
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Fig. 2 Simulation model of optical field in the ring resonator
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Fig. 3 Contour of equal Intensity for planar cavity. (a) Mode 00;(b) mode 10;(c) mode 01
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Fig. 4 Contour of Intensity for 5° rotation resonator. (a) Mode 00;(b) modelO;(c) mode 01
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Fig.5 Contour of Intensity for 20° rotation resonator. (a) Mode 00; (b) model0;(c) mode 01

s102009-4



0.6 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
E 0.0 é 0.0 é 0.0
E) E) B
-0.2 -0.2 -0.2
-04 -04 -04
-04-0.2 0.0 02 04 0.6 -04-0.2 00 02 04 0.6 -04-02 00 02 04 0.6
x/mm r/mm x/mm
6 45 HERE RS E3R T . () 00 45 (b) 10 ££;(c) 01 #¢
Fig. 6 Contour of Intensity for 45°rotation resonator. (a) Mode 00;(b) modelO;(c) mode 01
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Fig. 7 Contour of Intensity of 50° rotation resonator. (a) Mode 00;(b) model0;(c) mode 01
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Fig. 8 Contour of Intensity for 60° rotation resonator. (a) Mode 00;(b) model0;(c) mode 01
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Fig. 9 Contour of Intensity for 70° rotation resonator. (a) Mode 00;(b) model0;(c) mode 01
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Fig. 10 Contour of Intensity for 90° rotation resonator. (a) Mode 00;(b) model0;(c) mode 01
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Fig. 11 Contour of Intensity for 180° rotation resonator. (a) Mode 00;(b) modelO;(c) mode 01
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Fig. 12 Contour of Intensity for high order modes with order 4.6.7 in the 90° rotation resonator
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