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Optical Testing Design for Plenty of Large Off-Axis Aspherical Mirrors

Xu Qiuyun"® Xu Chen"® LiBo"? LiXinnan"?
'National Astronomical Observatories / Nanjing Institute of Astronomical Optics & Technology,
Chinese Academy of Sciences, Nanjing, Jiangsu 210042, China
*Key Laboratory of Astronomical Optics & Technology, Nanjing Institute of Astronomical

Optics & Technology, Chinese Academy of Sciences, Nanjing, Jiangsu 210042, China

Abstract In order to test optical figure of aspheric off-axis segments of extremely large telescope, we present
a new optical testing method. Take advantages of transmission and diffraction nulls, the aspheric departure is
accommodated by both aplanatic lens and computer generated holograms. For plenty of large off-axis aspherical
mirrors, only one optical path needs to be built. Different segments will be measured by replacing computer
generated hologram (CGH). Design results show that, for different off-axis magnitudes as 2.5 m, 8 m and 14.5 m
of a primary mirror with 60 m vertex curvature radius, conic constant K=-1.000954, parent mirror diameter ®30
m, segment diameter @1.5 m, all can achieve self-collimation null tests in one light path structure.
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Table 1 Parameters of TMT primary mirror

Parameters Values
Vertex curvature radius 60m
Conic constant -1.000954
Parent primary diameter D30 m
Segment diameter D1.5m
Segment numbers 492
Segment categories 82
R2 ZHEM T RS
Table 2 Parameters of three segments
Parameters Values
Off-axis magnitude /m 2.5 8 14.5
Ofijangle/@) 2.3859 7.5946 13.5860
Vertex sag/mm 52.0833 533.3311 1752.059
Radius of the best fit sphere /mm 60056.8 60536 61733
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Fig.1 Schematic diagram of the optical test layout
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Fig.2 Schematic diagram of the aplanatic lens imaging
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Fig.3 Optical calibration layout for the aplanatic lens
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