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Figure Errors
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Abstract The methods of spedfication, analysis and evaluation on telescope primary mirror figure error have an
important instructive meaning to mirror fabrication. A structure function analysis method is introduced. Firstly, the
influence of atmospheric turbulence on image quality is analyzed and the specification on mirror figure error is
determined using the structure fundion analysis method. Then the evaluation on mirror figure error and the guidance
of mirror processing by conversion from Zernike polynomial to structure function are achieved. The conversion
processes and results have been described. Finally, the analysis processes mentionedabove are illustratedin detail by
an example of Giant Magellan Telescope (GMT). The strucdure fundion analysis method which has a greater guiding
significance can evaluate the mirror figure error accurately and perfectly and shows advantages over the root-mean-
square (RMS) wave aberration method.
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Fig. 2 Structure functions for Zernike polynom ial
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Table 1 Error result of the GMT surface test
Tolerance / Radial Clocking /  Correction force  Residual surface
Element Parameter
Bm shift / nm [107°(°)] (RMS) /N (RMS) /nm
Axial displacement 20 0.02 0.25 5.44 11. 95
Hologram Tilt about y 10 - 0.01 0.16 0.99 2. 80
Tilt about x 10 - 0.02 0.02 3.16 8.27
Axial displacement 100 1.23 - 0.05 11.12 15. 21
Tilt about y 100 0.00 3.11 1.88 4. 19
3.75 m sphere
Tilt about x 100 1.04 - 0.04 8.05 20. 09
Radius 250 - 0.40 0.01 2.84 3.10
Axial displacement 20 - 0.50 0.02 5.02 6. 16
0. 75 . Tilt about y 10 0.00 - 0.10 2.11 3. 14
S ephere Tilt about x 10 0.12 - 0.01 3.94 9. 80
Radius 20 - 0.49 0.02 4.98 6. 89
GMT segment Axial displacement 200 0.40 -0.02 4.67 8. 56
28 = 1000 e ——rirror specification
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Fig.4 Structure function for primary mirror figure error
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