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Visualization application software development for calculating light aberrations

QIN Hua
(Department of Sciences, Shandong University of Technology, Zibo 255049, China)

Abstract; In order to calculate aberrations rapidly and easily, MATLAB’ s GUI tools are used to make a program interface.

A user interface software for calculating light aberrations is realized according to vector formulae to trace optical path passing

through spherical faces, when various parameters are input in the program interface, different kinds of aberrations with different

view-field angles and different incident points on the pupil can be got by clicking aberration menus, containing on-axis

aberrations, off-axis aberrations of wide beam in the tangential plane and the sagittal plane, and aberrations of sharp beam. The

focal distance, the ideal image distance of an optical system and spatial ambiguities in images are also obtained. It can be used as

a single interface to calculate all sorts of aberrations. The soft has a simple programming language , fewer programming sentences
g ple progr g language, progr g s

less machine time and correct running results. The compiled program can be run independently on any operating system without

the MATLAB operating environment.
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Fig.1 The schematic diagram of position and direction of an incident ray

and an exit ray
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Fig.2 The incident ray when an object plane is at a finite distance
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Fig.3 The interface used to input parameters for calculating aberrations

IR FoR Tr %) LG5 i, BT A S B 048
F N RHIE r,D,F,C I3 o, SHH Z Y
BEES d LR L, RRASTERAAR b, IR
G R S L AR, IEASDERER b, F
BIERG A E BB EAYIR ¥ o FIEUEFLE

EHBMBEN R 4 KK, ME 4 & LI —17
HPFN, A LR E WA TOUR TR E, Bish
7’6%3)1(9%1%!% Hﬂi‘ﬁﬁ%ﬁ

b D1 (&4 NSt HErmax

9 EL BRERHAIR ey

Fig. 4 The drop-down menus for calculating on-axis aben@
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Fig 5 The drop-down menus for calculating off-axis aberrations of wide

beam in the tangential plane
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Fig. 6 The drop-down menus for calculating off-axis aberrations of wide

beam in the sagittal plane
X FADGRR A WE 7 Fisey FRSER . C ok,
DG . F LT RN K I xtpie, xspie, C 6. D Jt. F
FEHF L xtspie, D H A T4 3R 25 deltaLtpie £1 D 36
PR ERZ deltalspie,

BRES
TEf
DR HFnd
FRATAEn
ORI M del ol
CXAf Mo
REEE
b Lt (6 Nihmak krma
yEL RAFWARS KENE

Fig. 7 The drop-down menus for calculating aberrations of sharp beam
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Fig.8 The doublet objective lens

Table 1  Optical system structural parameters

r d np ny ne
1.0 1.0 1.0
139.62 1. 5688 1. 57597 1. 56582
-121.58 1.7172 1. 73468 1.71037
-535.90 1.0 1.0 1.0
HER N D, =60;2w,, =10°;1=w ;1 =0,
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Table 2 Sagitial comas

Table 3  Tangential spherical aberrations ol D-ray

w 8Ly’
1.0 0.0318 -0.0552 -0.078 -0.0606 -0.0265 0
0.85 0.0257 -0.0593 -0.0814 -0.0619 -0.0269 O
0.7071 0.0208 -0.0627 -0.0836 -~0.0630 -0.0273 O
0.5 0.0152 -0.0665 -0.0861 ~0.0641 -0.0277 O
0.3 0.0117 -0.0689 -0.0877 -0.0649 -0.0280 O
h 1.0 0.85 0.7071 0.5 0.3 0

OL, R F A 1H Y deltal.Tpie,
WRRG 2. WERARIE, RELGMSE LK

4" L= -143.16,y = - 10, sinU,__ =0.033,1, =0,

U ESRERABBR R T ER R EE RN

w K.., 2% 5 \%% 6 F)?ZT—\- e}
1.0 -0.0446 -0.0306 -0.0203 -0.0097 -0.0034 O Table 4 Optical system structural parameters
0.85 -0.0375 -0.0257 -0.0171 -0.0081 -0.0028 O r d np ng ne
0.7071 -0.0309 -0.0212 -0.0141 -0.0067 -0.0023 O 1.0 1.0 1.0
0.5 -0.0217 -0.0148 -0.0098 -0.0047 -0.0016 O 31.05 1.5688 1. 575969 1.565821
0.3 -0.0129 -0.0088 -0.0059 -0.0028 -0.0010 O -13.99 1.7172 1.734681 1.710371
h 1.0 0.85  0.7071 0.5 0.3 0 -34.99 1.0 1.0 1.0
Table 5  Aberrations in different apertures
h deltaldpie deltalfpie deltal.epie deltalfcpie SCpie(0. 3sinl,,, )
1.0 0. 0040 0. 0882 0.0143 0.0739 -2.224x10°°
0.85 -0.0289 0. 0257 -0. 0081 0.0338 5.102 x10 7%
0. 7071 -0.0362 -0.0035 -0.0075 0. 0040 6.900 x 10 73
0.5 -0. 0265 -0.0168 0. 0105 -0.0272 5.176 x10 3
0.3 -0.0114 -0.0155 0. 0307 -0.0462 2.230 x10 -3
0 0 -Pr01Y7 0. 0448 -0.0564 0
Table 6 Aberrations for different fields of view
y xtpie xspie xtspie deltal.Tpie(1.0h_,, ) KTpie(1l.0h_, ) deltayfcpie deltayzpie(1. 0k, )
1.0 -0.5087 —-0.2428 -0.2658 -0.0011 -0.0018 - 0. 000047 -0.0013
0.85 -0.3685 -0.1758 ~0.1928 0. 0003 -0.0017 - 0. 000042 - 0. 0008
0.7071 -0.2556 -0.1218 -0.1338 0.0015 -0.0015 -0. 000036 -0. 00046
0.5 -0.1281 -0.0610 -0.0671 0. 0027 -0.0011 -0. 000027 -0.00016
0.3 -0.0462 -0.0220 ~0.0242 0. 0036 -0. 0007 -0. 000017 -0. 000035
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