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Status and trends of surface measurement technologies
for large hyperboloidal secondary mirrors

HOU Xi, WU Fan
(Institute of Optics and Electronics , Chinese Academy of Sciences , Chengdu 610209 , China )

Abstract; With the large applications of the two-mirror optical system with hyperboloidal secondary mirror to
astronomical and spacial fields, the aperture and relative aperture of the mirror grow larger and larger, which
demands the measurement techniques to be improved greatly. According to the parameters of internationally
typical hyperboloidal secondary mirrors, the basic specification and developing trends of secondary mirror is
analyzed. The surface measurement method in overseas for the secondary mirror is emphatically introduced,
and the corresponding key techniques and applicability are analyzed. In addition, the status of surface meas-
urement method in our country for the mirror is also introduced. Finally, the developing trends of surface
measurement technology for the secondary mirror are summarized and prospected, it points out that the re-
search on measurement method in future should focus on the transmission materials with high homogeneity,
high precision and large aperture auxiliary components and the measurement methods and data processing
based on sub-apeature stitching.
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Table 1 List of parameters of internationally typical and large hyperboloidal secondary mirrors

Aperture of Name Diameter Diameter of W2 fr# Vertex curvature Conic constant manufacturer

telescope of M1/mm M2/mm radius of M2/mm of M2

2 m Sloan 2 500 1143 3.15 7194 -12.110 America

TTL 2 050 645 2.45 4 813.19 -4.179 Russia

NOA 2 280 753 2.00 4602.2 -4.208 7 Russia

VST 2 650 938 1.40 4 374.46 —-5.421 864 Russia

4~6m VISTA 4 100 1241.5 0.96 4 018.81 -5.548 792 Russia

MMT /79 6 500 996 1.41 2 806 -1.749 America

MMT /715 6 500 620 1.34 1 663 -1.397 America

MMT f/5 6 500 1 688 1.16 5 150. 89 -2.694 17 America

JWST 6 500 738 1.05 1778.913 -1.659 81 America

8~10 m Gemini 8 100 1023.5 1.80 4190.2 -1.618 France

VLT 8 200 1120 1.77 4 553.57 -1.669 26 France

LBT f74 8 400 1170 1.41 3294 -3.236 America

Keck 10 000 1 445 1.44 4 738 -1.644 America

E-LT T™MT 30 000 3 100 0.93 6 200 -1.32 America

E-ELT 42 000 6 000 1.02 15 500 -2.39 France
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Fig.1 Gemini secondary mirror made in France
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Fig.2  VISTA secondary mirror made in Russia
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Fig.3 Layout of measurement system for Gemini secondary mirror and corresponding aspheric plate by Reosc in France
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Fig.4 Measurement scheme of 6 m secondary mirror of E-ELT by Reosc in France(a) and its layout of subapertures(b)
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Fig.5 Measurement system of secondary mirror with
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Fig.7 Measurement system with twin Hindle spherical mirrors and subaperture method by LZOS in Russia(a) and its opti-

cal layout(b)
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