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Abstract:  

It has been observed in the previous investigations that apodised optical systems result in an 

enhanced limit of resolution. In further pursuit of determining the two line resolution of pupil 

functions which have been framed as perfect apodisers rotationally symmetric of amplitude 

apodisation filters have been considered as the prime subject of this research. The amplitude 

transmission of this filter is higher than that of the associated filters considered. Choosing the 

transmission function of the pupil of the system, the intensity in the outer parts of the diffraction 

pattern can be totally suppressed or at least considerably reduced without increasing the 

dimensions of the pupil. Many apodisation filters have been proposed in instrumental optics for 

various purposes. In the present investigation, the diffracted field characteristics of rotationally 

symmetric optical systems shaded with the variable apodisation with intensity distribution have 

been considered to analyze the width of the central maximum and reduction in the secondary 

maxima by shaping the circular aperture. 
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1.1 Introduction: 

(PAPOULIS, 1968) The subject of image formation and analysis took qualitative turn with the 

applications of communication theory to optics. This resulted in a mathematical tool of Fourier 

analysis being used in the field of image science. Currently, image formation is described in 

terms of the impulse response of the imaging systems or in terms of the system transfer functions 

(WETHERELL, 1980) Apodisation may be defined as the deliberate modification of the pupil 
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function so as to improve some measure of the image quality. (BARAKAT, 1962) Straubel may 

be considered as the founder of apodisation theory. (JACQUINOT and ROIZENDOSSIER, 

1964) A complete or partial suppression of the side-lobes at the cost of enlarging the central part 

of the diffraction pattern by modification of the entrance pupil of an optical device is known as 

apodisation.  

The resolving power of the system for point objects of equal brightness is diminished by 

apodisation. Thus, apodisation improves some selected properties of an imaging system at the 

cost of some others. This process is employed to detect the presence of a faint object nearby a 

bright object.  

HOPKINS and YZUEL (1970) have formulated a numerical technique for the calculation of 

aberrated PSF. YZUEL and CALVO (1979) have proposed a general method for the 

computation of the point-spread function of an aberrated optical system. HOPKINS (1981) has 

given detailed calculations of the aberrations and image assessment techniques together with an 

account of how the point spread function, the line spread function, and the optical transfer 

function can be determined for a general optical system. 

1.2 Mathematical formulation: 

(WETHERELL, 1980) The effect of diffraction or aberration or both on the optical imaging 

system can be specified by the PSF. The PSF study also describes the effect of image motion, 

atmosphere turbulence and other external factors, which are treating as degrading parameters of 

an optical system. Throughout this paper quasi-monochromatic Point Spread Function is 

considered. Polychromatic Point Spread Function can be defined if the point source object has 

the wavelength range more than its average wavelength. The expression for the output from a 

system to which an impulse (delta function) signal is applied is called the response function of 

the system.  
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From the above equations Coma spherical and Defocus aberrations are used for the aperture 

shaping Z is the dimension less variable which forms the distance of separation between two 

lines and the MATLAB program is used and the graphs were drawn by using the Origin 

Software. (STEWARD, 1983) The Two line Resolution is also named as the smoothing or 

blurring function. It can also be called as the Fraunhoffer diffraction pattern. It is also named as 

the instrumental function (JACQUINOT and ROINZENDOSSIER, 1964) since the point spread 

function represents the contribution of the instrument alone in the formation of the image. The 

value of the separation at which the contrast in the image drops to zero gives the Sparrow limit of 

resolution.  

The Rayleigh limit is the separation at which the contrast in the image drops to 26.5% and the 

Conrady limit is the separation at which the contrast in the image of the two line objects drops to 

is 2%. The estimated limits of resolution and is evident that there is an increase in an increase in 

the resolution limit for increasing values of α and C.  A minimum increase of 0.18 diffraction 

units in the resolution limit as the value of C increases from 0 to 1 has been found for β = 1.0 and 

a maximum increase 0.35; Z is the dimension less variable which forms the distance of the Two  

line Resolutions of investigation from the centre of the diffraction field. 

1.3 Results and discussion: 

In figure -1 at Фc = 
3𝜋

2
  we can observe the resolution of the two line objects when the separation 

is at Z0 = 2.5 and the same resolution can be observed further increase of the apodisation and a 

small dip is observed for the same value of distances of separations of Z0. The resolution of the 

curves are drawn for the apodisation parameter β with the increased values of 0.25 for the 

defocus value at Фd = π there is raise in the dip in the figure - 1. Imaging techniques can be done 

for the apodised optical system for two line resolution. And this is not observed in the case 

remaining three filters. 
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