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Abstract: The background of Thirty Meter Telescope (TMT) and its mission that we should take in hand are
introdced. The detailed specifications and the preliminary scheme for the M3CA and M3PA in the 3 mirror
(M3) system are presented according to the general specification. Then, the two parts,axial support and later-
al support of M3CA, are designed in detail. Due to the kinematic concept design used in both of axial support
and lateral support, the mirror surface error can be reduced in a acceptable level. When the kinematic axial
support scheme is taken, its surface accuracy RMS is 109. 7 nm and Slope RMS is 0. 95 prad, while the kine-
matic lateral support scheme is taken, its surface accuracy RMS is 15 nm,and the first natural frequency can
reach to 17. 7 Hz. The design proposal for M3PA is discussed and the control system for M3 system( M3CS) is
introduced briefly.
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Fig.5 Mirror figure of optimization results
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Tab.1 Mode analysis of M3 system for resonant frequencies

First order Second order

frequency frequency

Third order Fourth order
Fifth order frequency

frequency frequency

Frequency/Hz 17.7 18.5

21.8 22.9 28.2
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Tab.2 Peak stress response of M3 system

(MPa)

o 200-year return period

Excitation direction

1000-year return period

Excitation direction

X Y VA Three directions X Y A Three directions
0° 1.429 1.593 1.316 2.632 2.473 2.737 1.795 4.537
45° 1.46 1.513 1.168 3.045 2.389 2.383 1.593 4.986
—45° 1.45 1.588 1.163 2.862 2.389 3.444 1.586 4.51
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Fig. 10 Sketch map of seismic safety devices
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