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STABILITY OF ABERRATION RETRIEVAL METHOD USING SPOT IMAGES

WA kb, X BERY, Kl A6

Kazuyoshi OKADA, Kenji AMAYA and Yuki ONISHI

We have developed the aberration retrieval method using the spot images. In this paper,
we study the stability of the present aberration retrieval method using the spot images.
At first, the present aberration retrieval method is explained. Secondly, the stability
indicator for the present aberration retrieval method is proposed. Finally, the stability
indicators are calculated with changing the some conditions like the cell size of the imaging

device, the number of the spot images, the analytical region and the term number of the
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Fig. 1 The set up of the optical system for the aberration

measurement and the definition of the coordinate system.
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Table 1 Relation between the Fringe Zernike index and the

aberrations.
Index i Aberration
0 Piston
1 X-Tilt
2 Y-Tilt
3 Defocus

3rd Astigmaism 0 degree
5 3rd Astigmaism 45 degree
3rd Coma 0 degree
3rd Coma 90 degree

o N o

3rd Spherical
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Fig.2 The basic concept of the hyperellipsoid and its pro-

jection.
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Table 2 Range of the unknown vector ~ for the study of
the stability of the aberration retrieval method (L : Low-

resolution, H : High-resolution) .

Unknown quantity L H
(o) 90~110 22~42
a;(i #0) —10~ 10 | -10~10
B, B2 0 0
Bi(i #1,2) ~1~1 | —1~1
0z, Oy - 1~1 -
c 13~ 17 | 13~17

Table 3 List of the conditions for calculating the stability

indicator (L : Low-resolution, H : High-resolution) .

Cell size (L) | 1.85,2.467, 3.7, 7.4
s [pm] (H) | 14.8, 29.6, 44.4, 59.2
Number of images (L) 1,3,5,7,9, 11
K (H) 1,2,3
Analytical reigion (L) 10, 15, 20
R [pm] (H) | 971, 1144, 1404
Zernike term number (L) 8, 15
M=N (H) 8,15
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Fig.3 The stability indicator kg using the low-resolution images in the case of R = 15 with respect to the cell size s and the

number of the images K.
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(b) M = N =15.
Fig. 4 The stability indicator kg using the low-resolution
images in the case of R = 15 with respect to the number of

the images K.
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Fig. 5 The stability indicator kg using the low-resolution
images in the case of s = 7.4, K = 11 with respect to the

analytical reigion R.

4.2. HHEEH

L —HF =R % 650[nm], HFROWERMB 0, 37
bba %036, BAAE, T7habbaz&BREDEAET
0.09, EAHEEDLATO0.0018 L35, pF oLV A X
13 s[pm]x0.858s[um] TH Y, T ZMFEY A X s[pm] X s[pm]
WZVY TV 7 Lilgiimeonsd. 2L, ARy Mg
DFBEREENGE, MBRFICL 2V T I T 0
BRSO T/hEW., 220, HBgpFFCLL2V T T
OFEIFITOT, ARy NMEOBESAiE Y7V 7 R
slpm]xs[pm] TH TV T T LEEELT .

AN SINAREE G2 D700 a ) A—F L v XOHE
FEUERLE S OBE R X, KAFHGE DSBS T d = £(20000—
500k) (k=0,1,---,K), @fF#gEEDEAE T d= +£(20000—
2500k) (k=0,1,---,K) &3 %. SFFHERIE Rpm]x R[um]
DIEH B E T 5. REMEIRE kg DFFETIE, RMmES



3 - kg=0.02 0.03 0.04 0.05
n / ’
&0 /
< i ,0.06
.g /r //
Gy / /'/
o 2 - ;
E / 0.07
/ / ~0.08
= ; /
= ; 0.09
1 - - \

148 29.6 444 59.2

Cell Size [pm]
s

(a) M =N =8.

g - *p=01 015 02 035
CD 1
q) I
) : /0.3
® i
‘g ’/ //
(_._‘ I //
Ok 2 A i !
C 0.35
q) ! . v
e) / / //
E // "” ” /// 0b4
: / . J /, ) -
Z )
1+ ——

148 296 444  59.2

Cell Size [um]
s

(b) M = N =15.

Fig.6 The stability indicator kg using the high-resolution images in the case of R = 1144 with respect to the cell size s and

the number of the images K.
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Fig. 8 The stability indicator kg using the high-resolution
images in the case of s = 29.6, K = 1 with respect to the

analytical reigion R.
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