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ABSTRACT

This research is a theoretical study to distribute the intensity in a

point object image for multi synthetic circular apertures of an optical
system , the mathematical relationships were derived , a numerical
programmes was written for this purpose .A comparison between the
present results and a previous researches results of single aperture was

done .

There are many tunctions that are of efficient effects on the
distribution of . intensity in optical system, in the present research main
concerning depend on the study of the effect of point spread function
(PSF). A circular aperture was used in this work, because other types may

cause error in calculation.

The most three important main factors which are affect in point
spread function are (apertures number , radial distance , magnification
). The effects of these factors of a diffraction - limited optical system
or an optical system with focus error was studied , and all the functions
which are necessary for this purpose have been derived and calculate
the relationships of it by using the numerical integration method to
Gauss and then programming it by using Q.basic language and compare
the results that has been obtained with the analytical results of
previous researches, to be sure that the relationships derived and the

program are correct.

In the present work , the optimum balance was studied briefly
and the mathematical relationships that concerning it was derived for a
diffraction - limited optical system and another system contain a focus

¢ error with multi synthetic circular apertures , to prove that their is a
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difference between the values of balance multi synthetic circular

apertures optical system afid one circular aperture optical system.

The mean conclusion of this research is that the circular synthetic
apertures have a high resolving power compared with the single
circular aperture » and the aberration effect on central intensity
decrease when the number of circular synthetic aperture increasing

compared with the single circular daperture of the same optical system .
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