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Fig.1  The relation between the fringe visibility and angle between two beams
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Fig.2  The diagram of high frequency error analysis of fast-steering mirror
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Fig.3 The optical path difference (OPD) caused by FSM. Panel (a) is the relation of OPD with the
deflection distance m and angle a when the distance between pupil and FSM is 5 m. Panel (b) is the
relation of OPD with the deflection angle a and the distance [ from pupil to FSM when the deflection

distance m is 10 mm.
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Fig.4  The correcting setup of starlight parallelism
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Fig.5  The algorithm of starlight parallelism correction
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Fig.6 Relation between the normalized voltage of FSM and the variation of centroid. Movement in the
direction of X (a) and Y (b).
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Fig.7 The relation between time and the difference of centroid. (a) X direction; (b) Y direction. The
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Fig.8 (a) The fringe before tilt correction; (b) The fringe after tilt correction
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Table 1 The centroid differences of the two star beams in X direction

Without disturbance  With disturbance  After correction

0/" 0.0763 1.6454 0.5416
n 0.9993 0.6977 0.9638
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Table 2 The centroid differences of the two star beams in Y direction
Without disturbance  With disturbance After correction

0/" 0.1526 1.7187 0.5843
n 0.9971 0.6735 0.9579
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Research on the Application of Fast-steering Mirror
in Stellar Interferometer
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AsstracTt For a stellar interferometer, the fast-steering mirror (FSM) is widely u-
tilized to correct wavefront tilt caused by atmospheric turbulence and internal instru-
mental vibration due to its high resolution and fast response frequency. In this study,
the non-coplanar error between the FSM and actuator deflection axis introduced by
manufacture, assembly, and adjustment is analyzed. Via a numerical method, the addi-
tional optical path difference (OPD) caused by above factors is studied, and its effects
on tracking accuracy of stellar interferometer are also discussed. On the other hand,
the starlight parallelism between the beams of two arms is one of the main factors of
the loss of fringe visibility. By analyzing the influence of wavefront tilt caused by the
atmospheric turbulence on fringe visibility, a simple and efficient real-time correction
scheme of starlight parallelism is proposed based on a single array detector. The feasi-
bility of this scheme is demonstrated by laboratory experiment. The results show that
starlight parallelism meets the requirement of stellar interferometer in wavefront tilt
preliminarily after the correction of fast-steering mirror.

Key words atmospheric effects, instrumentation: interferometers, techniques: inter-
ferometric, techniques: image processing, stars: imaging
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