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: sensitivity analysis, Zernike coefficients, alignment logic, focus control.
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2.1. ML M ZL|H|(Zernike) Al

Bt A HetlElR ol FH A W(p, o= YT
Pupile] 7390l thest 7o)l A=2UA 9¥ b3 (Zemike
Circle Polynomial) Hej22] & (Fitting)e] 7Fs3lc}.B!

¥ 1. A2 7F43t" Zemike Circle Polynomial'

g} Zernike Polynomial ju]
1 1 Piston or constant term
2 2psin@ Tilt about y axis
3 2pcosB Tilt about x axis
4 J6p%sin20 Astigmatism with axis at +45°
5 NE (2p2-1) Defocus
6 /6 picos26 Astigmatism with axis at 0° or 90°
7 J8psin36 Triangular astigmatism with
base on x axis
8 J8 (3p’-2p)sin@ Third-order coma along x axis
9  J/8(3p*-2p)cosh Third-order coma along y axis
10 J8 PPcos38 Triangular astigmatism with
base on y axis
11 J10p*ind6
12 J10@p*-3p%)sin26
13 J5 (6p*-60+ 1) Third-order spherical aberration
14 J10(4p*-3p*)cos26
15 J10p'cos46
16 J12p%in56
17 J12(5p%-4pY)sin36
18 J12(10p%-12p°+3p)sind
19 J12(10p-12p°+3p)cos
20 J12(5p%-4p*)cos36
21 J12p°cos56
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ARy 4 —0.1 1.7090 0.0241 0.4193 0.0017 0.0040 0.0001
ARy 0.1 0.9383 0.0140 0.2297 0.0009 0.0022 0.0001
Az -0.1 0.5114 0.0086 0.1245 0.0006 0.0011 0.0001
ARy » 0.1 0.1789 0.0034 0.0643 0.0005 0.0028 0.0001
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ARy ¢ 0.1 0.2492 0.0036 0.2492 0.0040 0.2492 0.0036
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ARy 7 0.1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Az; 5 -0.1 0.1752 -0.0043 0.1754 -0.0039 0.1750 —0.0045
ARj g 0.1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ARy g 0.1 0.0443 0.0003 0.0443 0.0004 0.0443 0.0003
Az g 0.1 0.3691 0.0065 0.3692 0.0071 0.3690 0.0064
AZgp 0.1 0.1366 0.0003 0.1366 0.0005 0.1367 0.0003
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Sensitivity analysis of 20:1 zoom infrared optical system with zernike polynomial coefficients
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The sensitivity analysis of a middle wave infrared optical system with 20:1 zoom ratio is performed to analyze manufacturing
and alignment tolerances, and to establish the alignment logic and the focus control strategy. The characteristics of the sensitivi-
ties of Zernike coefficients are investigated to all mechanical displacements and several zoom positions using Code-V Macro.
From this result, the tolerances of manufacturing and alignment of the optical system are derived and the effective alignment logic
is established. Futhermore, an effective focus control strategy is established to make the system simple and compact.
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