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Research of actuator arrangementsfor shaping aspheric surfaces
ZEN G Chunr-mei , YU Jing-chi

(1. Jiangsu Province Key L aboratory of Modern Optical Technology, Soochow University ,
Suzhou 215006, China; 2 Modern Optical Technology Institute, Soochow University, Suzhou 215006, Ching)

Abgtract : In order to shape aspheric surfacesfor ultrathin spherical mirrors, a new methodfor thein-
itial solutions of actuator arrangements solved by asphericity gradient was presented. The theoretical
analyss, arrangement method and two formulas for calculating the asphericity gradient were given.
A's shaping an off-axis large-aperture aspheric mirror for example, theinitial solutions of actuator ar-
rangements were obtained by two formulas above, respectively. By usng Finish Element Method
(FEM) , the deformation analyss of shaping aspheric surfaces with form error of 21.09 nm was ac
complished , and thefinal solutions were given. Moreorer , the optimizations of actuator arrangements
were discussed. Finally, three kinds of methods for actuator arrangements were compared with each
other. The resultsindicate that the initial solution based on average value of asphericity gradient is
most smilar to the final solution, which isin accord with the relation between the change rate of as
phericity gradient and the surface density of actuator arrangements. The optimization can reduce the
number of actuators and can improve the form error further. Under the sameform error , the number
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of actuators by the aspheric gradient method is 1/ 2 or less than that by the square and circular meth-
ods; under the same actuator numbers, the RM S of form error by the asgpheric gradient method is a
bout 1/ 3 or less than that by the square and circular methods. These data reported here show that the
aspheric gradient method is suitable to solve aninitial solution of actuator arrangementsin thefield of
shaping agpheric surfaces.

Key words: shaping agpheric surface; actuator arrangement; asphericity gradient; Finite Element
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Tab.2 Model parameters of off-axial
spherical mirror for FEM
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Fig. 1 Sketch map of an off-axial spherical mirror 1800
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Fig. 2 P-V plot of initial form error
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Fig.3 Contour plot of asphericity gradient (Root Mean
Square)
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K4 HahBWHEA PGB (N=417) Fig.8 Actuator arrangement(N=349)

Hg.4 Initial solution of actuator arrangement (N=417)
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Fig. 9 Form error distribution(N=349)
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Fig.5 Form error distribution (N=417)

Tab.3 Form errors ater deformation

RM S(mm) PV (mm)
417( ) 5.6734x10°° 6.7725x10° 4
507 2.106 4x10°° 2.1213x10°*
349( ) 2.0894x10°° 2.3659x10° ¢
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Fig. 6 Actuator arrangement(N=>507) ,
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Fig. 7 Form error distribution(N=507)
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Fig. 10 Contour plot of asphericity gradient ( Root
Mean Square)
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Fig.11 Contour plot of asphericity gradient (Mean)
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Fig. 12 Initial solutions (a) and (b) of actuator

arrangements
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Fig. 14 Actuator arrangement(N=366)
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4 Fig.18 Sketch map of spherical mirror after removing
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Tab.4 Form errors ater deformation 3.5.2
RM S(mm) P-V (mm)
348( )  2.6299x10°° 2.4361x10°* ' '
366 2.2092x10°° 2.290 6 x10°*
340( ) 2.1087x10°°  2.3466x10* ' 19
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Fig.19 Actuator arrangement after adjusting boundary
(N =453) RMS(mm) PV (mm)
507 / 3.2453x10°° 8.3370x10"
3.5.3 507 2.1064x10°° 2.1213x10°
, 453 2.1041x10°° 2.2812x10"
, 378 2.1482x10°° 2.2906x10°
378 2.0783x10°° 2.3466x10°
, 349 2.0894x10°° 2.3659x10°
20 )
453 378, RMS 2.148 2 % 3.6
10"° mm
21 23
20 (N=378)
Fig.20 Actuator arrangement after adjusting gradient
increment and space(N =378)
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2.109 3 x Fig.21 Actuator arrangement (Square)
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