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Investigation and design for structure of high—precision

reference mirror
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Abstract: In order to ensure the measuring precision of high accuracy optical, the accuracy of the
interferometer reference mirror must be controlled strictly. The influences of different number of adhered
points and point distribution, and different support schemes on the shapes of reference mirror were
investigated by means of finite element method under gravitational conditions. In order to achieve the
peak to valley(PV) value of reference sphere mirror which is better than A/40, a kind of support structure
of ¢150 mm reference mirror was designed according to the results of research. The experimental results
by means of finite element method indicate that the peak to valley (PV) value and root mean square
(RMS) value of the reference surface are only 7.36 nm and 1.52 nm by support scheme with 12 x3
distributed and six—points flexible support, and the thermal deformation is less than gravity deformation.
These results demonstrate that all targets validate the rationality of structure and it can well satisfy the
requirements.
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Fig.1 Opto—mechanical structure of 6 in F/1.5 reference

sphere mirrors
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Tab.1 Properties of different materials

Elastic Coefficient of

Densit Poisson’s
Material enst i modulus/ 01§§fm s thermal
/kg-m™ ratio K
GPa expansion/C
Fused silica 2.201 72.7 0.17 0.55%10™
Adhesive 1.1x10° 20 0.49 200%x107°
Steel 8.3x10? 150 0.33 7.5%107°
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gravitational conditions
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Tab.2 Reference surface shapes with lens frame in different support schemes

Support schemes Three—points Six—points Ring surface on Three—points Six—points Ring surface on
PP ‘ on underside on underside underside on side on side side
PV/nm 29.17 19.88 17.12 33.28 20.96 18.04
RMS/nm 8.04 5.98 8.76 6.42 5.78
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Fig.3 Flexure—support structure of reference mirror
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Fig.4 Finite element model of reference sphere
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Fig.5 Displacement of reference surface with gravity load

32 RAERHRREESN

TE G~ R I rr i S D0 IR 18] g 490, A o 55 T
Qb F PR U B S AN W AR AL X T bR o R R Y
R, A B UE AR IR A A BT 2 % 1Y T
KGR MAT 5 RO EOR , (R IL00 % 9l B h 3R 5
I B2 4 72 2021°C, K P 4 B9 A7 R ST A 4 3 ik
it A 8] B R 8, o3 S TR AR AR 0.1
0.5C 1°C . 2CH B0 T M b v B2 1 TR RS BE, HL o #r
iR I3,

RIMERESETAEARBE THERE
Tab.3 Reference surface shapes of reference

mirror at different temperatures

Temperature/C PV/nm RMS/nm
0.1 0.08 0.0122
0.5 0.50 0.064
1 0.96 0.126
2 2.02 0.268
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