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Abstract

Aspheric optical lenses and mirrors are
widely used in recent. It is more difficult
to manufacture and measure the aspherical
optics compared to conventional spherical
ones. The interferometric optical test is
common for the measurement of spherical
optical surface. But the application of the
interferometry to
aspheric surface is difficult because it

the measurement of

needs a precise null corrector and very
careful environmental conditions such as
keeping constant temperature, humidity,
atmospheric pressure and vibrations.
productivity of

To enhance optics

manufacturing on-machine measurement
and correction has been developed in this
study. For practical applications,

robustness of the measurement method to

environments is more important. For the

purpose an optical OMM(On-Machine
Measurement) system has been developed
using Shack-Hartmann test which has
robustness to the environment. The
wavefront has been reconstructed from the
primary
aberration polynomial function by least

measured data using the
square fitting. The measured result of the
developed OMM
maximum deviation only in 200 nm from

system gives the
the result measured by a comrmercial
Fizeau interferometer Wyko 6000.
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Fig. 1 Hartmann test setup
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Fig. 2 Principle of Shack-Hartmann Test
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Fig. 3 Configuration of the Hartmann Test

gojx FPozE FHo]
9} 22 vf o] & (collimator) &
Ado] HPFoz uwtEolx

F7t "E(spatial filter)
53 WA xolz7t A
o, ¥ 2E2E(beam

splitter) & %BHT}E}. ¥ AZEYG Ty A=z
AT B H2E "ol 2a wkAlgo] A 4
B A28 AA W *“aae A ojdo] AZE

F3sje] CCD shule) 284 gt
Cep shdl 99 G4& WREIE Ie¢ 94 A
dst 24 gnAZe A 4 pAY AS
oo B9 Y Fac
Fig. 4 %% ®o)20)4 7¥¥ Hartmann H2E

Wz, 9) = @y (2 + 397+ apa® + 5 + ay(x? +3y%) A7 sl

+ a2+ )+ asy+ agx+ az 2)

ay : T8 FA}(spherical coefficient)

ay : 39 3 coma coefficient)

az . YA 2} (astigmatism coefficient)
ay - ¥ ZH(defocusing coefficient)

as ¢ x¥83 71&o)A(tilt about the x axis)
ag ¢ ¥ 71 &0 A(tlt about the y axis)

a; © Y2 (constant or piston term)
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Fig. 4 Photograph of the Hartmann test
apparatus on optical table
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Fig. 5 CCD image of the reference spot
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Fig. 7 devloped data processing s/w
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Table 191 Fizeau T4A AN F38 F3tA+ 9
Hartmann H|AEoA Z3& A+ g ve
YAtk  Fizeau TH4JAIY £AE 39 Hartmann
HEE FAdAM £33 &S AFH2 43 v
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Table 1 Measured wavefront aberration

& Wyko6000 |Hartmann test
Spherical 0.113 0214
Coma 0.031 0.6329
Astigmatism -0.037 -0.0028

Fig. 89 Wyko 6000°14 Z#4€ wuie] F4&
EMAS A Fig. 991 Hartmann H2AE #AA 239
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Fig.8 Measured result by Wyko6000

Fizeau interferometer Fig. 9 photograph of developed on-machine

Hartmann test apparatus
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Fig.9 Measured result by developed o)Az A8 NFYN2 BASFL.
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