%328 HTH b= = SO Vol. 32, No. 7
201247 A ACTA OPTICA SINICA July. 2012

A AR 2)AT AL B FE 2% if S Jge e ye P i 1R 22

-1.2 ]
£ ' HEX
<1 o [ ) 2 e o L B AR 9T BT N R 2E SE e =, DY I s HR 610209>
© o E R E BT AR B, dE3T 100049

WE R TRIMOCI 2, O 1 35 G B O [A) SRR B 0k R 1 3 S Ak A SRR R T 8 N A TRDJE 1R 25 4

AT 10 2 R AU IE i . SR IR A TH Y 15 25 BHE 5 R DLE R TR0 i PF A O AE A i XU R A AT AR O R e M. AR

S1H # B A4 (NURBS) 1875 F A2 DL 1 3 $003800 52 2 T R AR AT = i . 51 A AR50 #1 B R 4% il 18T O
4557 Je 50 (Zernike) 22 W A G %k — M RL (19 (B8 56 27 ST 0 1B 52 25 B ey ol 0 R00OHE AT I . ok B R 1

22 M TR A R T i 0 SR B B i R BT R LUE L B RS AR T R R ZE AR KT 0. 05 mm B H B 5 25 o

TR F 7000 5 K5 12 Y AT Jo T 07 P e G R RD SR A B0k v A T RS B 0 3 5 AR ME 1. 18 nm 3

F0.19 nm, XERI] R AAEH G I B RS 8 8 OGO Y 52 2 AR 0% AR 45 06 1 DF 42 9 1 003 J i 18T, JF: fig

KRB B MG T2 b 9 8 el ) 5 32 Y SR A 1

KER OGP R 25 R AR S A B B A & B T LG

mESES  043; 0439 XEkARIRAS A doi: 10.3788/A0S201232.0722001

Surface Error of Optical Components Extended with
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Abstract In the technique of ion beam figuring, it often needs to extend the original surface error data to improve
the dwell time solving precision on the edge. The virtual extended surface should be smoothly stitched with the
original surface error data and should have controllable uncertain ability. Non-uniform rational B-spline (NURBS)
surface is usually used in the mechanism fabrication field to model three-dimensional (3D) objects. Using the non-
uniform rational B-spline surface and combining with the Zernike polynomial fitting method, a typical tested original
free-form surface error data set is extended. The power spectral density curves of typical original surface error and
the extended surface error show that the surface error is improved by more than 70% when the error spatial

!. This extended surface is also used in the dwell time algorithm, and the

frequency is greater than 0. 05 mm
forecasted machining precision is improved from 1.18 nm to 0.19 nm in root mean square (RMS) value. The results
show that smooth virtual extended surface can be got and the computing precision of the dwell time algorithm can be
improved by using non-uniform rational B-spline surface to extend the surface error of the optical components.
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