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A phase-shifting shearing interferometer has been built for testing aspheres which have large
asphericity. Testing such aspheres whose asphericity is hundreds waves or more requires elabo-
rated techniques. These involve shearing interferometry, phase shifting interferometry, and a
special technique called ‘Digital Null Testing. Digital Null Testing is a technique which
simulates null testing by computer generated holography. Instead of actually generating a
hologram, it calculates a phase distribution over an observation plane where interferogram is
formed. Subtraction of the phase from the measured results gives figure errors of the test
asphere. By applying these techniques, we constructed an interferometer to test aspheres.
We show the measured result together with the result measured from a stylus method.
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Fig. 3 Degree of freedom of the stage. For
automatic precise alignment of a test surface the
stage has three translation axes and three rota-
tional axes that are controlled by a computer.
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Fig. 4 Schematic of alignment system. W1 is
aligned automatically so that the reflected light
from W 1 maximizes the signal output from PD
and its spot on PSD is centered.
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Fig. 5 Characteristics of test asphere. The test
asphere is concave. Its effective diameter is
14.574 mm. Its maximum magnitude of slope is
386 waves/semi-diameter. R-Asphericity is mea-
sured toward the center of the best fitting sphere.
Asphericity-Z is along its optical axis. Slope is
for the reflected wavefront.
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Fig. 6 Surface deformation vs. wavefront error.
The test surface is deformed by a known
amount. The wavefront change from the nominal
value on the detector is calculated in code-V.
The difference between the one-half of the
wavefront change and the deformation, marked
by a symbol M, is shown in fig. (a), whose
. magnified plot is depicted in fig. (b).
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Fig. 9 Measurement result. An estimated fig-
ure error of the test asphere by Digital Null
Test shown in (a), and a measurement result
of the same asphere by a stylus method in (b).
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