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Plane wave transmitted wavefront simulation and

measurement of filter with multi-spectrum
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(Beijing Institute of Space Mechanics & Electricity, Beijing 100190, China)

Abstract: Optical filter is widely used in multi-spectrum imaging of space remote sensor. Usually the base of
the filter is optical glass. And optical coating on the glass is used to filter the specific spectrum. Plane wave
transmitted wavefront testing is the main technique used to evaluate the wavefront distortion of the filter. The
wavelength of the light interferometer uses is fixed. It can not cover the filter’s spectrum. And it is impossible to
test every spectrum transmitted wavefront of the filter. In order to solve this problem, one solution was provided
in this article. The interferometer with one fixed light wavelength was used. The front and back surface sag data,
transmitted wavefront data of the filter before coating, and the front and back surface sag data after coating were
used in a special algorithm together, the plane wave transmitted wavefront of the filter after coating can be
obtained. The theoretical derivation of the algorithm was fully discussed in this article. And the experiments show
the error of the transmitted wavefront RMS can be less than 0.0044 (1=632.8 nm). The technique can be applied
on the testing of infrared filter, experiments show the error is about 0.0022 (4=3.39 pm), The accuracy
requirement is satisfied and the cost is reduced.
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Fig.1 Optical path length calculation of filter without coating
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Fig.2 Optical path length calculation of filter with coating
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Tab.1 Visible spectrum experiments data

Glass base Thickness/mm Refractive index

Coating characteristics

Average value of refractive index of coating

Quantity

Fused silica 5 1.457 046

632.8 nm pass

1.825 443 4
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F2 AR AERAIEREXNER. ESKRTFAEESKATAEITE (RMS@A=632.8 nm)
Tab.2 Surface sag and transmitted wavefront of the filter before and after coating in visible
spectrum(RMS@4=632.8 nm)

Before coating After coating

Transmitted Transmitted Transmitted
wavefront

Surface sag front ~ Surface sag back Surface sag front ~ Surface sag back

wavefront simulated wavefront measured

0.607

0.290

2.447

ﬁ

0.076 0.072

22 SNERER R TGRS B LTS Ot BT L R P R |
LLAM B  3.39 pm BOMOE TR, 6 BEBRTAE AT SRR TR | BRI S0 5
TR A BT KO, SRR AR PSR 3 BT AT EB I ATAN 4 R
3 MERIBEH

Tab.3 Infrared spectrum experiments data

Glass base Thickness/mm Refractive index Coating characteristics Average value of refractive index of coating Quantity

Germanium 3 4.045 1 3.39 pm pass 3.351 286 2

x4 DMNRAXFEREEREINER. ESHENAEESEITNEE (RMS@4=3.39 pm)
Tab.4 Surface sag and transmitted wavefront of the filter before and after coating in infrared
spectrum(RMS@4=3.39 pm)

Before coating After coating

Surface sag front ~ Surface sag back  Surface sag front Surface sag back ~ Surface sag front ~ Surface sag back  Surface sag front
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