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13 1. Flowchart of the analysis process based on
Fourier analysis method.
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1% 2. Computer simulation for Fourier analysis me-

thod.
(a) Superposition of test beam and reference

beam.
(b) An artificial fringe given by the superposi-
tion of two beams.
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28] 3. 3-D. view of 2-dim. Fourier transform of the
artificial fringe shown in Fig. 2(b).
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23 4. Wavefront of a spherical wave by Fourier ana-

lysis method. (a) 3-D view of the wavefront

calculated by Fourier analysis method. (b) Co-
ntour map and line profile of the wavefront.
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23 5. 3-D shapes of wavefronts with the aberration
of defocus—1.0 (a), coma(x)=1.0 (b), and asti-
gmatism(0/90°)= 1.0(c), respectively.
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1% 6. Three artificial fringes with the noise level of
0% (a), 20% (b), and 40% (c), respectively.
They are generated by interfering the refere-
nce beam with the test beam having the aber-
ration of coma(x)=1.0.
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3t 1. Variation of wavefront errors with noise level
for three test beams, whose shapes have aberra-
tions of defocus, coma, and astigmatism, respec-

tively.
wavefront
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noise @ defocus= 1.0 {coma(x)=1.0 ©/90°)=10
level
0% 0.02 0.013 0.014
10% 0.023 0.017 0.014
20% 0.022 0.016 0.015
30% 0.024 0.019 0.021
40% 0.032 0.024 0.026
50% 0.070 0.040 0.032
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LD-Pumped Nd YAG Laser

Frame Grabbaer

(b)

3 7. The fringe pattern using Mach-Zehnder inter-
ferometer system. (a) Schematic diagram of
image processing system and Mach- Zehnder
interferometer. (b) Interference fringe of laser
output beam.
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% 8. Intensity profile of cw Nd:YAG laser using
beam expander. (a) Intensity profile of laser
output beam. (b) Intensity profile of output
beam expanded by beam expander(9X).

29 9. 3-D wavefront of Nd:YAG laser output beam,
which was calculated by applying Fourier ana-
lysis method.
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19 10. Contour map and line profile of the wavefront
of Nd:YAG laser output beam.
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The automatic analysis of the wavefront of laser beam is simulated numerically, and is applied
to get the wavefront of the output beam of LD-pumped cw Nd:YAG laser, experimentally. The automa-
tic analysis tool was developed by utilizing Fourier analysis method, and its usefulness is proved
through numerical simulation. The wavefront error due to the analysis tool is known to be less than
A/30. In order to find the wavefront of Nd:YAG laser beam, its interference fringe is obtained from
Mach-Zehnder interferometer. The wavefront calculated from the developed tool has the shape of
nearly spherical wavefront and the maximum distortion is about 0.8 A.



