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Status and Development of Tertiary Mirror Technology in
Large Aperture Telescope
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(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China)
Abstract In order to comprehend the functions of tertiary mirror applied in large aperture telescopes and meet the
requirements for developing large aperture telescope, the technologies of tertiary mirror systems are summarized
from the development of optics system configuration, variation of aperture and variation of functionality. A more
detailed description about the tertiary mirror technology is given with the conceptual design of Thirty-Meter
Telescope (TMT) tertiary mirror system. The tertiary mirrors play a more and more important role in telescopes,
especially in large aperture telescopes. With the development of telescope technology. the requirements for tertiary
mirrors also become more and more strict, and the functions of tertiary mirrors become more and more variable.
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Table 1  Summary of tertiary mirrors

Telescope Tertiary mirror function Tertiary mirror size /mm Mirror structure Mirror material
1. 23 m-CIOMP Relay light 300X 214 Solid Zerodur
GTC Relay light 1510. 9X1062. 7 Solid Zerodur
VLT Relay light 1250 X 880 Lightweight Zerodur
SOFIA Relay and refract light 500 X 350 Solid Herasil, Zerodur
LBT Relay light 640 X540 Lightweight Borosilicate
LMT Tracking 1100 X 1670 Solid Aluminum
TMT Tracking 3594 X 2536 Solid Zerodur
SOAR Tip/tilt correction for wavefront 640X 455 Lightweight ULE
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Table 2 Summary of mirror materials for telescope

Parameters Zerodur ULE SiO, Borosilicate Be SiC
Denisty p/ (g/cm?) 2.53 2.21 2.20 2.2 1. 85 3.05
Young modulus E /GPa 90. 3 67.6 70 63 290 390

Specific stiffness E/p /(10°m )

(higher is better) 3.6 3.1 3.2 2.8 15.1 12. 8
Thermal conductivity _
A/[W/m-K)J 1. 46 1.31 1. 38 1.12 159 185
Coefficient of thermal .

expansion (CTE)q /(10° /K1) 0.02¢0.0D) 0.03 0.55 3.2 11.4 2.6
Thermal stability a /2 1.370.68)"  2.30 39. 90 285.7 7.17 1. 49

/(10 *m/W) (smaller is better)

* On special requests
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