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Circumjacent support technique of minitype reflector

TAN Jin-guo'” ,HE Xin',LIU Qiang'

(1. Changchun TInstitute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences , Changchun 130033, China;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100039 , China)

Abstract : In order to meet the requirements of the integrated precision of the reflector used for space remote sensor,
the choices of the minitype reflector which has a convex aspherical surface and the supporting way are introduced. Ac-
cording to the positioning principle of the reflector,a kind of supporting structure is designed. CAD/CAE engineering
software is used to analyze and optimize the supporting structure’s materials and the supporting way. At last,a kind of
effective circumjacent support structure is designed. The surface deformation is less than A/10(PV)and A/50( RMS)
(A =632.8 nm). Finally,the change of reflector surface deformation is tested by the mechanical environment test. It
is proved that the structure of the reflector meets the demand of the optical designer.
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optical material attribute in common use

Tab. 1

S8 SiC Be Al |Zerodur| ULE 4% 45 9%

B p/ (kg - m ™) 3050 | 1840 | 2710 | 2530 | 2200 | 2230

LA E/GPa 407 | 303 | 69 [90.6| 67 | 64

EL/N=A 0.16 [0.1210.33(0.24 |0.17 | 0.2

SHERA/(W-m 'K ') | 180 | 216 | 167 |1.64 | 1.3 | 1.13
LK EB /(1070 - K~ ') | 2.4 |11.5{23.9[0.05|0.03 | 3.25
i ¢,/ (1/kg/K) 680 | 1925 | 896 | 821 | 778 | 726

FRIEE E/p/ (108 m) 13.3(16.8| 2.6 | 3.7 | 3.1 | 2.9

A% D/ (m2/s x 10 79)[84. 30(60. 98(68. 78| 0.79 | 0.76 | 0.70

I a/A/ (108 m/W) | 1.2 | 5.3 [14.3] 3.0 | 2.3 | 288

BEASMAL a/D 0.030.19]0.35{0.06|0.04 | 4.66
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Fig. 1 positioning principle of reflector
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Fig.2 sketch map of reflector
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Fig.3 sketch map of reflector frame ( scheme 1)
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Tab.2 mirror’s surface figure precision caused by the

gravity and 5 °C temperature changed( scheme 1)

vy X i Y i) Z i) Rz
PV/nm 18.50 64.30 32.90 63.30
RMS/nm 3.90 13.60 6.80 12.66
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Fig.4 sketch map of reflector frame( scheme 2)
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Tab.3 mirror’s surface figure precision caused by the

gravity and 5 °C temperature changed ( scheme 2)

vy X 1] Y | Za fu
Av |0 o2 | o 20
GAEES
" Ay | 030 | 0.14 | 0.32 20
{1 %/ mm
Ae | 076 | 0.68 | 2.31 40
6, | 1.80 | 1.07 | 4.89 10
5% 1 it
> f 6, | 0.04 | 0.23 | 0.05 10
B/ ()
6. | 1.20 | 0.29 | 0.39 10
PV/nm 3.90 | 19.50 | 21.50 63.30
RMS/nm 0.70 | 4.60 | 4.50 12.66
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Fig.5 constrained modal analysis diagram of reflector components
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restricting mode of reflector components
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