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Fig.2 Deformation of mirror
brought by internal axial

temperature gradient
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Fig.3 Sketch of supporting structure of a primary mirror
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Tab. 1 The deflection of K9 mirror caused by radial temperature gradient
change of the spherial perameter
AT ( ) PV(nm) RMS(nm)
Ma(mm)  Ab(mm)  Ab(mm)  AR(mm)
0.25 37.1903  5.13089 - .600E- 05 .103E- 01 .140E- 04 .991430E- 2
0.5 76.8496  10.8288 - .125E- 03 .208E- 01 .230E- 04 .207446E- 1
1.0 153. 631  21.6584 - .250E- 03 .416E- 01 .470E- 04 .414972E- 1
2.0 297.677  41.0625 .200E- 05 .800E- 01 .250E- 04 .797548E- 1
3.0 446.464  61.5929 .200E- 05 .120E+ 00 .370E- 04 . 119636E+ 0
4.0 595.341  82.1249 .300E- 05 .160E+ 00 .490E- 04 . 159518E+ O
8.0 1190.64  164.250 .600E- 05 .320E+ 00 .990E- 04 .319062E+ O
-0.125 29.8972  4.53266 .100E- 05 .503E- 02 .000E+ 00 .493274E- 02
-0.25 59.5879  9.06839 .100E- 05 .101E- 01 - .200E- 05 .990399E- 2
-0.5 119.234  18.1579 .200E- 05 .202E- 01 - .400E- 05 . 198336E- 1
- 1.0 238.707  36.3554 .400E- 05 .404g- 01 - .100E- 04 .396518E- 1
discription Radius: R = 2130.000000

Direction of optical axis: + Y
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Tab. 2 The deflection of FS mirror caused by radial temperature gradient
change of the spherial parameter
AT( ) PV(nm) RMS(nm)
Aa(mm) Ab(mm) Ab(mm) AR(mm)
1.0 10. 7285 1. 45358 . 000E+ 00 .293E- 02 .100E- 05 .292206E- 2
2.0 21.4659  2.90736 . 000E+ O .587E- 02 .200E- 5 .584710E- 2
3.0 32.2101  4.36072 .000E+ O .881E- 02 .300E- 005 .877313E- 2
4.0 42.9253 5.8143 .000E+ 0 .117E- 01 .400E- 05 . 117002E- 1
-0.25 4.66925 .711551 .000E+ 00 .619E- 03 .000E+ 00 .604606E- 3
- 0.5 9.35997  1.42401 .000E+ 00 .124E- 02 .000E+ 00 . 121018E- 2
- 1.0 18.8027  2.84623 .000E+ 00 .248E- 02 .000E+ 00 .242233g- 2
-2.0 37.6430 5.69621 .000E+ 00 .496E- 02 = 200E- 05 .484662E- 2
-3.0 56.3625  8.54402 . 100E- 05 .744E- 02 - .200E- 05 . 726992E- 2
-4.0 75.1459  11.3935 . 100E- 05 .992E- 02 - .300E- 05 .969322E- 2
Radius: R = 2130. 000000
discription | o )
Direction of optical axis: + Y
21 ,AT=T -T , AT>0 ,T =21
5 AT< O N T = 21 )
12 :PV | AT .RMS | AT, PV
RMS )
, PV RMS
oko= 7.5E- 6,0r= 0.56E- 6, 1 2 PV
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Fig.4 Curve of PV & RMS values vs. temperature gradient
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M Nb A P(a,b,¢) =x,y,z s
(Aa)*+ (Ab)"+ (Ac)” ,
[ AT] , [PV]=AN20,[RMS]= ¥ 80, A= 632.8 nm,
2 PV RMS AT 4
[PV] [RMS] [AT], 3 s K9
; [AT ] [AT ], [AT
[AT ], ,
, K9 . [ATrs] > [ ATxo] s
Tab.3 Acceptable radial temperature difference [ AT] ()
Material of [ AT ] ( T i< T ouer) [AT ime] ( Time> T ouer)
Primary mirror | datum:[PV] datum: [RMS] | datum: [PV] datum:[ RMS]
K9 0. 197 0.361 - 0.133 - 0.218
FS 2. 948 5. 442 - 1. 684 - 2. 777
4
: pv RMS
, 3 [PV] [RMS] ,
[AT ] [AT ],
[ ATrs] K9 [ AT §g
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A Study on Static Thermal Properties of Primary Mirror

Wu Qingwen, Lu E, Wang Jiagqi and Niu Xiaoming

(Changchun Institute of Optics & Fine M achancs,
Chinese A cademy o Sciences, Changchun 130022)

Abstract

The importance of thermal design and thermal analysis of primary mirror is stated in
this paper. The deformation of the primary mirror in temperature field and its effect no the
image quality of the optical system is analized. The deformation of surface figure of a prima-
ry mirror in radial static temperature field, K9 and fused silica responsively, is calculated
and analized in detail. It is found that as though the structure is not different, the deflection
of the surface figure of the mirror is not only connected with alpha and other thermal and
structural paremeter, but also directly connected with the magnitude and direction of the
temperature gradient.
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