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Analysis and Restraint of Alignment Error by Stepped Micro-mirror
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Abstract Due to the precision restriction of the system assembling and device location, the relative position of the
two stepped micro—mirrors in spatial modulation Fourier transform spectrometer can appear the shift and rotation
in the alignment process. Using the linear system theory and scalar diffraction theory, the model of the interferogram
image and recovered spectrum corresponding to shift error and rotation error are established respectively. By means
of the analysis to the calculation result, the marginal interferogram units are clipped by the shift error and rotation
error, and the concomitant spectrum lines is appeared in recovered spectrum, bringing the spectrum noise badly.
Finally, according to the action characteristics of the shift error and rotation error to interferogram image, a method
of regional compensation to interferogram image is put forward, by extending the step number of two stepped micro—
mirrors to expand the interference area, then using the internal effective interferogram units to recover the signal
spectrum. Calculation shows that this method can restrain the influence of the alignment error effectively, and so
as to decrease the location precision of the stepped micro—mirror consumedly.
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Fig.1 Principle diagram of spatial modulation Fourier transform spectrometer
H1 T P 22 G S 45 IE A TR0 L PR T A ) 4 TR B T — A B B O AR 22 B S, O HLA (man) O
5 B0 %8 N Y PIAH T 6RO RE 22
A(m,n)=A (n)— A (m)=2(Nn-m)d . (2)
S s=2d T2 T RE I G T8 2 % o B BES T R 2 M 910 5 T 0 P8 9 A R P T LA e
2 91 B R 25 e A AT 17 T B 0 P 7 0B P 22 S S B 0 A ST 7 1
BT VIR W R I LA — AR 22 00 B — A T TE 1[m(x,y)n(e,y)] o KRR —A> T8 B 04T 8
3 A Al LLSRAS B ) T o R AR 1 R
I(m,n)= ﬂ [[m(x,y),n(x,y)]dxdy s (3)

0330003-2



&2 4x4 B AR 2O FE 22 B 51 Je 19 -G 43 i s B R
Fig.2 Schematic diagram of optical path difference and interferogram image in 4X4 step mode
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Fig.3 Schematic diagram of shift error of stepped micro-mirror
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Fig.4 Interferogram image corresponding to shift error Fig.5 Recovered spectrum corresponding to shift error
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Fig.6 Schematic diagram of rotation error of stepped micro—mirror
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Fig.9 Regional compensation of interferogram image by extending the step number. (a) Regional compensation corresponding to
shift error; (b) regional compensation corresponding to rotation error
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Fig.10 Recovered spectrum after the regional compensation to interferogram image. (a) Recovered spectrum after regional

compensation corresponding to shift error; (b) recovered spectrum after regional compensation corresponding to rotation error
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