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Fig.1 Three kinds of load case of gravity
(Dhorizontal optical axis
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Fig. 2 Three kinds of geometry model under different constraint condition
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Tab.1 Material properties

NO name of band E’ G u P a(1/C) data source
mat (kg/mm?) (kg/mm*) (kg/mm*)
1 glass K9 8132 3346 0.21 . 2.53E-6 7. SE-6 GB903-87
2 invar 4J45 15000 5769 0.3 8. 18E-6 7.5E-6  arespace manual
3 glue RTV 35
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(a)3-D view (b)2-D section view
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Fig. 3 FEM mesh of the primary mirror centerally supported
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Tab.2 PV, RMS value of model 1 at x,y,z direction, respectively (unit.mm)

load case PV/RMS X direction Y direction Z direction
PV 0. 15978498E-04 0.27855671E-04 0. 26372695E-05
o RMS 0. 47523590E-05 0.55524429E-05 0.13541522E-05
PV 0. 36794569E-04 0.66371278E-04 0. 18397282E-04
@ RMS 0. 98943237E-05 0.23177739E-04 0. 98943219E-05
PV 0. 36794569E-04 0. 66371278E-04 0.18397277E-04
® RMS 0. 98943237E—05 0. 23177739E-04 0. 98943219E-05

Tab.3 PV, RMS value of model 2 at x,y,z direction, respectively (unit.mm) .

load case PV/RMS X direction Y direction Z direction
PV 0.13961135E-04 0. 26056387E-04 0. 20477098E-05
@ RMS 0. 42156125E-05 0. 51344891E-05 0.10121428E-05
PV 0. 28546103E-04 0. 42907614E-04 0. 14273048E-04
® RMS 0. 74448685E-05 0.15332498E-04 0. 74448672E-05
PV 0. 28546103E-04 0.42907614E-04 0.14273049E-04
® RMS 0. 74448685E-05 0.15332498E-04 0. 74448672E-05
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Tab.4 PV, RMS value of model 3 at x,y,z direction, respectivély (unit: mm)

load case PV/RMS X direction Y direction Z direction
PV 0. 58526388E-04 0.18903271E-03 0.11114785E-04
® RMS 0. 16454487E-04 0. 32040818E-04 0. 500004 63E-05
rv 0. 75256117E-04 0.12777464E-03 0. 39060771E-04
® RMS 0. 18289621E-04 0. 35386776E-04 0. 17070555E-04
1% - 0. 80459220E-04 0. 26696076-03 0.11105939E-04
© RMS 0. 23333760E-04 0. 44878507E-04 0. 50121434E-05
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preprocessing
RMS 36 18 18

remove tilt PV 64
and displace RMS 7

 remove PV 64 20 21
defocus item RMS 7 3 3

remove PV 32
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best-ﬁt PV 64 16 17
processing RMS 7 2 2
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Fig. 4 Optimizing model Fig.5 Iteration sketch of the rear surface of the primary mirror
TENE RO EAMB B RS, A
B SEMER, XM X EHRE-HR { x
BRI 2ER 17T REHXBRETK @& —~—————————————7
NP B /ME, fnlE 5 Frs. MBF TK, =40, \Tn\l \1 \l [ 77

TK,=50,TK,=60, R L% 46% . #
WERBFEEGE ). ERETLIR me spisngiksy FEM ERE

AP, BRIXR.RTHALR, K PV HM Fig. 6 FEM model of the optimized primary mirror
RMSH5R 4 HHLEARRNT —THE
Z,BATHENGR. TN T XFHERERTERE — B, T KRR AE 1GRE 2)BF
FHERER, AEERNTE —SRENREALNL, HHMHYTE6 451,

5 & XK iE
AXMAT BRUBFERHESRANEEER QT ERNE FRT M



28 K¥ HWHELE 4%

RRIHBABERHEEN CLETEAEBELR, MM Zernike EHMALEHEL R
MQEEEES, EFIFN T EREREWRETOTER. WRERYW, HHERELBHTUNE
—BLCELERSTREFBERANEE  ZHITEM T EHENEEHREER,
EREWB RN ERERART T THIRHER ., [ 6 FrA® EREM TR
H—E WM, BT 1 8E 2 RGN LT 5E 6 ¥ BRRAESR.
AXHRABFRFENITETBEBIREEANERFERL RSN . F—ES
F e
£ ¥ X W

[1] Luc Arnold, Optimized Axial Support Topologied for Thin Telescope Mirrors. Optical Engineering,
1995, 34(2),:567—574 .

RIEZRNEX ATFEZANRFNBORETFHRRATE . PEZHEFHEA,1991,6.11-16

[3] $F KBS R TR OR RE A B H T, . ¥R, 1983,5.9—44

[4] Myung K. Cho and Ralph M. Richard, Structural and Optical Properties for Typical Solid Mirror
Shapes. Proc. SPIE, 1990, 1303; 78—95

[5] Alson E. Hatheway, Fine Element Methods for Exaluating Optical System Performance. Proc. SPIE,
1984, §18: 145—149

[6] Thomas V. Prevenslik, The Deflection of Circular Mirrors of Linearly Varing Thickness Supported
Along a Central Hole and Free Along the Outer Edge. Applied Optics, 1968, 7 (10):2123—2126

[7] SWANSON ANALYSIS SYSTEM, INC., Engineering Analysis System User’s Manual (For ANSYS
Revision 4. 3). June 1, 1987

Study on the Surface Figure Changes of Primary Mirror
Centerally Supported Under Gravity Load
Wu Qingwen, Lu E, Wang Jiagi, Zhang Xuejun, Niu Xiaoming
' (Changchun Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Changchun 130022)

Abstract

The surface figure changes of meniscus primary mirror, centrally supported and loaded
by the gravity (1g), are studied. The PV and RMS values are used to determine whether the
deformation is reasonable or not. Data processing is done with the help of zernike
polynomials, the aberration composition of the mirror supported in this way is found, and
some approaches to improve image quality are carried out. At last the rear profile of the
mirror is optimized.
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