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Abstract

Using the vector Fourier transform and stationary phase method an integral representation of the structure of image field in
an aplanatic system with polarized point source located at arbitrary position on the optical axis is obtained. Effects of wide
aperture angle in object space on the structure of image field are examined numerically for the case of linearly polarized
illumination. Simulation calculations show that in a plane perpendicular to the optical axis if the object space aperture angle is
wide the distribution of magnetic field will not be identical to that of electric field after they are rotated 90° around the optical
axis with respect to each other the contours of distribution of the electric and magnetic energy densities and the Poynting vector
are approximately elliptical and the object space aperture angle is the dominant factor that makes the distribution of Poynting
vector lose circular symmetry. At the same time the major axis of the contour of distribution of the electric energy density is
perpendicular to the direction of the electric vector in the object space when using small image aperture angle and will turn
graduately to the same direction as the electric vector in the object space with the increase of image aperture angle. These

conclusions are completely different from the predications of the previous theory.
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