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Abstract; The tertiary mirror of Thirty Meter Telescope (TMT) is a Giant Steerable Science Mirror
(GSSM), the center of gravity (CG) of which significantly influences the control accuracy of the tele-
scope. However, the GSSM is so large that the traditional lying down method is not suitable for the
CG measurement. To measure the CG of the GSSM at small tipping angles, a method for testing the
CG with a laser tracker and load cells was proposed and verified theoretically and experimentally. In
the experiment, a 1/4 scale prototype of the TMT was constructed and its CG was located. Further-
more, the error of the measuring result was analyzed considering the laser tracker error and equipment
error, whereas the gravity sag of GSSMP was ignored. The mass of GSSMP is 805. 800 kg, and the
location of CG is (—7.169 mm,12. 900 mm,526 mm) with an accuracy of 0. 501 mm.
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Tab.1 Testing errors of laser tracker

Length
Measurement  measured Standard ~ Measurement
distance /m by laser length /mm  error /mm
tracker /mm
1 3 880. 238 880. 245 —0. 007
2 4 880. 231 880. 245 —0.014
3 5 880. 219 880. 245 —0.026
4 6 880. 265 880. 245 0.020
5 7 880. 219 880. 245 —0.024
6 8 880. 235 880. 245 0.010
7 9 880. 284 880. 245 0.039
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Tab. 2 Error analysis result for CG testing

Error source Amount of error Conclusions

metrology error 0.5 mm Considered
Laser tracker
0. 020 mm
metrology Considered
(X-Y plate)
error
0.020 mm
Considered
( Z-direction)
Linear systems
<0.6% Ignorable
assuming Error
Coordinate system
0. 050 mm Considered
establishment error
Total 0.501 mm
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