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Sructural error correction and simulation of capacitive
displacement sensor for segmented mirrors

YAN G De hua, QI Yongjun

(N ational Astronomical Observatories/ Nanjing I nstitute of Astronomical
Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China)

Abgtract : Based on kinematics of the segment mirror system ,the movement relationship between the
segmented mirror and the sensor electrode plate was establi shed ,and processng method of theinduced
sensor reading error defined as structural error of the capacitive digplacement sensor was analyzed.
Theredfter ,the capacitive sensor with round electrode plates in shape was specifically analysed for its
reading in detail ,which involved with numeric polynomial fitting technique in terms of measured dis
placement of the sensor and inclination angle of the electrode plate. The method has proved its efi-
cient and effective in computer smulation. For the variable inclination angle ,incluson of the second
order is enough to achieve 3 nm fitting precison,meanwhile,the fourth order is still needed for the
variable measured displacement. Further analyssindicates that fiting the polynomial with the inclina-
tion angle directly obtained from the displacement sensors reading can still affordfitting precison of 5
nm at worst case ,which well meets the technical requirements of the segmented mirror active optics
application.
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