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Fringe Interpreting for Aspheric Surface Testing

Norimichi Tsumura, Takashi Yamamoro, Kunikazu Osnniski and Shunsuke YoKozExk1

In the usual method of fringe analysis for aspheric surface, the difference between the test
surface and the reference surface is measured by the order of fringes. But, in this method, the
error can't be avoided from the approximate interpretation. By simulating the error using a
certain aspheric surface, it is shown that the error can’t be ignored. Then, a new method is
proposed which doesn't contain the error from the approximate interpretation. In this new
method, fringe density which can be obtained from interference fringe's figure is introduced as
a data. This new method doesn't measures the difference between test surface and reference

surface, but measures the test surface directly.
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Fig. 1 Twimann-Green interferometry
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Fig. 2 Equivarent figure of Twimann-Green interfer-
ometry
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Fig. 3 Ray tracing of two reflection rays
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Fig. 6 Error owing to approximate interpretation and
angle of reflection (Parabola of =194 mm)
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Fig. 6 Relation between asphericity and error owing
to approximate interpretation
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Fig. T Error owing to approximate interpretation and
angle of reflection (An aspheric surface of
video-eyepiece)
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Fig. 8 Comparison between error and fringe density
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Fig. 9 Comparison between error and fringe density
when radius of reference sphere is changed
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Fig. 10 Method to find reflection-point by LA (opti-
cal length) and 6,
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Fig. 11 Method of successive approximation to find a
real-reflection point
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Fig. 12 Improvement of precision by adopting the
new method (Parabola of f=194 mm)
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Fig. 13 Improvement of precision by adopting the
new method (An aspheric surface of video-
eyepiece)

Table1 Several values of two aspheric surfaces

Test surface Paraboloid An aspheric sur-
(bore 120 mm) face in a video-
eyepiece
(bore 60 mm)
Max. asphericity 40 wave length | 720 wave length
Max, error from
approximate inter- | 0,02 wave length | 3 wave length

preting

Max. fringe density | 5 fringes/mm 100 fringes/mm '
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