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Abstract:

In the resolution of an optical system, the Two Lines Resolution plays an important role.
According to Raleigh criterion of resolution, the resolving power increases as the first minimum
of the Point Spread Function moves towards the centre of the pattern. It means the resolution of
an optical system can be judged from the knowledge of the PSF of the system. Thus, the more
fundamental parameter to be studied. The Two Lines Resolution is a three dimensional function.
In this study the Two Lines Resolution is considered as a two dimensional function since the
optics deals with two-dimensional signals and due to the particular importance of the effect of
diffraction or aberration or both on the optical imaging system can be specified by the Point
Spread Function. The Two Lines Resolution study also describes the effect of image motion.
Atmosphere turbulence and other external factors. Which are treating as degrading parameter of
optical system. Throughout this thesis quasi-monochromatic Two Lines Resolution is
considered. Polychromatic Point Spread Function can be defined if the point source object has

the wavelength range more than its average wavelength.
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1.1 INTRODUCTION:

It is necessary to obtain qualitative and quantitative information regarding the imaging
systems in order to evaluate their performance. In the image field science, there are two well-
defined and developed functions to analyze the performance of an optical system in the image
formation on the basis of diffraction theory. These two are point spread function (PSF) and
optical transfer function (OTF). The point —spread function is an important tool in modern
optical design and evaluation of an image. The analysis of PSF still attracts many investigators
because it provides criteria concerning image performance that are directly related to the image
formation of the lens system. . By considering the point spread function as a measure of the
energy scatter, MAGIERA, MAGIERA and PLUTA (1980) have analyzed and determined the
position of the best focal plane for defocusing and spherical aberrations. The effect of focus error
on any diffraction-limited image has been described in terms of an operator by OJEDA (1983).
This permits the diffraction of special functions to analyze the effect of focus on the PSF. The
effect of the aberration function on the diffraction image produced by an optical system has been
studied thoroughly by Nijboer, Mahan, etc., (BORN and WOLF, 1984). STANISLAW (1986)
has derived an approximate PSF formula for a illuminated circular pupil with rotationally

symmetric aberrations.
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1.2 MATHEMATICAL FORMULATION

The integral with respect to 0 is easily recognized as one occurring in connection with the
Fraunhofer diffraction pattern at a circular aperture. It is equal to 21/, (Z r), where J is the

Bessel function of the first kind and zero order.
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The above Expression then become
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In the expression (2.15), the right hand side G (P) is a function of ¢4, ¢, @. and Z. Hence

it may be replaced by Gr = (¢4, @5, D, Z) to give,
U USRI I
(¢d,qos,®c,Z)=2mQa If(r)exp —Ez¢dr _Z’%’” —ngDCr Cos 0 |J, (Zr)rdr
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1.3 RESULTS AND DISCUSSIONS:

The graphs are drawn for the combined aberration of the filters coma, defocus and spherical
aberrations which are depicted in the below figures keeping the defocus parameter from « to 2n

From 1-3 figures and 4 to 6 it is 2x and spherical aberration is at high degree of apodisation i.e.
2n we are getting resolution only in the case of figure -1 the shrink apertures resolutions are

studied.
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