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Design and test of the active micro-motion mechanism for
optical mirror segement
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Technology, Chinese Academy of Sciences, Nanjing 210042, China)

Abstract: Active micro-motion mechanism is fundamental for astronomical telescope using segmented
mirror to form and maintain required figure by active tip-tilt and/or piston. Mechanical design and la-
boratory test of such an active mechanism for a mirror segment prototype are described. Technical re-
quirement specifies that active motion range covers up to 2 mm with resolution down to 50 nm. Three
displacement actuators with 6 mm working travel and 50 nm motion resolution are adopted with three
sets of lever mechanism introduced to increase the resolution of displacement and to abate error in the
system. Also, three sets of lever-weight-balance mechanism together with three pairs of tensional

spring are integrated to ensure, despite of variable elevation angles of the telescope in operation, con-
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stant load on the displacement actuators, whereby the actuators are safely protected with stabler out-
put displacement accuracy, which is undesirably load-dependent. Based on working philosophy of seg-
mented mirrors, mathematical model and experimental method were established for the active micro-
motion system to be tested in laboratory., for which displacement sensors of 5 nm output resolution are
used. Measurement results have confirmed the feasible design of the active micro-motion mechanism
with output displacement resolution as fine as 12 nm and transmission ratio error no greater than
5.6% , besides its execellent linearity and sensitivity.
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Numbering of displacement actua-

tors and displacement sensors
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Fig.2 Mirror segment system
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Fig.4 Mirror segment to be tested
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Readings of sensors(4.2 nm / unit)
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