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Simulation and Experiment of A Large Aperture Flat Mirror Support Structure

WANG Quanquan, WANG Yanjun, HAN Sen, XU Chunfeng
(School of Optical-Electrical and Computer Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: In order to improve the measurement accuracy of the surface profile of a 600 mm large diameter vertical plane mirror rotated 90°
along the optical axis, the finite element simulation analysis of the gravity deformation of the plane mirror with five different materials under
the porous support structure was carried out, and the influence of the standing time after rotation on the surface profile accuracy was explored
through the experimental measurement.The results show that the axial deformation of the plane mirror surface caused by gravity under the po-
rous support structure is less than 14 nm, which meets the accuracy requirements.The planar mirror supported by the porous structure rotated
90°along the optical axis and reached a stable state after standing for 1 h. The PV and RMS values of the planar mirror supported by the porous
structure were only 0.337 nm and 0.081 nm different from the planar mirror results after standing for 2 h. The influence of the standing time on
the planar mirror results was explored.Then, it is found that the PV value of the surface profile of the plane mirror can be greatly reduced under
the condition of removing at most 6% of the outer diameter, and the PV value can be reduced by more than 50 nm. A method is proposed to im-
prove the profile accuracy of the large diameter plane mirror by setting the buffer of the supporting structure , which can effectively improve the
profile accuracy of the large diameter plane mirror.
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Fig. 1 Finite element simulation flow
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Fig.2 Flat mirror support structure model
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Fig.3 Total displacement of gravitational deformation of flat mirror
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Fig. 4 Axial displacement of gravitational deformation of plane mir-
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Fig. 5 Experimental instrument
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Fig. 6 Experimental environment
E6 SKIIAE

22 THWBEER

i R BCBETT B 1 5 22 AL S BEARRY | 3 a A S
R =2 ] 00 AR R R R 79 A T [ A S5
SRR | B SE B TS T 2L S PSR T

Vg 2L &5 K S 75 1) T T B 1 2 2B 3] e 2 I ik T2k
T T R o DO CHE R 90° FE##E 0.5 h 1 h 1.5
h.2h.2.5h.3 h £ P47 — 4500 i, BRI AR IR 251
R 2 22 5 YR T A 4 SR IR 4w A L ] o — 4
BE ., MR E 8 (a)-(H) s, AT 8 UETE K B i
E S () AR 0 e 2 R A S A AR N SOXHRR B 22.5 h S Y
TR i T S Yk, HoRAS T3, 5 R E 9 P .

W) 4 _

Fig. 7 Physical picture of porous support structure
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Fig. 8 Surface measurement results after standing for 0.5 to 3 h
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Fig. 13 Experimental data of surface PV varies with aperture
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