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oA o] = 9 x}= FA 2 XHOPD; Optical Path Diff-
erence) 2 FE| WAEH, AL Fo= AL P Y
of oJ3f 7]Qlgtct.

A&He BFHEAE thad Zrh

OPD=2A 2.1
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g z}O]H‘ 2:2(Seidel aberration)2] &|n]E 7}R|3 itk
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2zy® + 3y’ — 22
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pT(x)= [pl(x)] =1, z, Y, z?, zy, yz] 3.2
aT(x)= [ai] = [al, Qs g, Gy G as] (3.3)
u"(x)= lei(X)ai(X)Z p’(x)a(x) (3.4)
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Fig. 3.1 Moving least-squares approximation and influence domain.
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I=(Pa—u) TW(x )(Pa—u) (3.7
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wWi(z) o 0
we=| 0 e o (3.10)
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A)=PW(Ex)P 3.12)
o2 & 4 9o Bix)e
B(x)=PW(x) (3.13)
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(b) Moving least-squares approximation

Fig. 3.2 Comparison between LS and MLS approximations.

a(x) =AY (x)B(x)u (3.14)
TER olF (3.5)4 s

ut(x)=p (x)a(x) =p (x)A 7' (x)B(x)u (3.15)
o] o] ThA] 2 ofefje} Fo] FHY 4= Qlck

u(x) =§JJP Tx)A™Yx)B /(x)u, (3.16)

ol ¥ B,(x)& okt Zo] Aeofdrh.

B ,(x)= W;(x)p(x ) (.17

Aedom foa Zae] FAPLL toF 2o

u(x)= EQJ(x)uJ where J=1,.., NP (3.18)
?,(x) =p (x)A7(x)B ,(x) (3.19)
Alx)=P(x )Wx)PHx ) (3.20)
B ,(x)= W;(x)p(x ) (3.21)
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u(x)=p;(x) (3.22)
a(x)=1, afx)=0, (j=1) (3.23)
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(a) side view

(b) rear view
Fig 4.1 GOCI scan mirror.

Fig. 4.2 FEM model of scan mirror.
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Fig. 4.3 Displacement map under x-direction 1G. (unit: m)

Table 4.1 WFE calculation results of 1G influence with MLS
approximation

case MLS Approx. CODE-V
(RMS) (RMS)
ALL 389.3 nm 389.3 nm
w/o 0 389.3 nm 389.3 nm
1G - X
w/o 0,1 0.858 nm 0.9 nm
w/o 0,1,2 0.845 nm 0.8 nm
ALL 389.3 nm 389.2 nm
w/o 0 389.3 nm 389.2 nm
1G - Y
w/o 0,1 389.3 nm 389.2 nm
w/o 0,1,2 0.843 nm 0.8 nm
ALL 84.94 nm 84.9 nm
w/o 0 23.82 nm 23.8 nm
1G - Z
w/o 0,1 23.82 nm 23.8 nm
w/o 0,1,2 23.82 nm 23.8 nm
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(c) wio0,1

(d) w/o0,1,2

Fig. 4.4 WFE under x-direction 1G. (unit : m)
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Wave-Front Error Reconstruction Algorithm Using Moving Least-Squares Approximation
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Wave-front error(WFE) is the main parameter that determines the optical performance of the opto-mechanical system. In the
development of opto-mechanics, WFE due to the main loading conditions are set to the important specifications. The deformation
of the optical surface can be exactly calculated thanks to the evolution of numerical methods such as the finite element
method(FEM). To calculate WFE from the deformation results of FEM, another approximation of the optical surface deformation
is required. It needs to construct additional grid or element mesh. To construct additional mesh is troublesomeand leads to
transformation error. In this work, the moving least-squares approximation is used to reconstruct wave front error. It has the
advantage of accurate approximation with only nodal data. There is no need to construct additional mesh for approximation. The
proposed method is applied to the examples of GOCI scan mirror in various loading conditions. The validity is demonstrated
through examples.
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