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PREFACE

The evaluation of the performance of an
optical system has been an activity of importance
because of the nonrealizability of an ideal optical
syetem. In the realistic cases, the presence of
wave front aberrations, surface defects on the
optical components, the turbulent media, departures
from the extreme coherence conditions and the finite
number of the cycles present in the test charts
are among ‘the important factors which affect the
system performance and need attention. Therefore,
one's interest grows to know as ‘to what will be the
limit within which the departures from the ideal
conditions will be tolerable and how successfully
the system will perform the required imaging task.
The fundamental parameter describing the imaging
ability of an optical system is the image of a
point source (point spread function), However, the
point spread function by iteelf is of little interest,
but there are criterie to assess the performance,
derivable from the knowledge of the point spread

function and are frequently used in the studies



ii.

of the system performance.

Also, quite frequently, the methods in
agsessing the imaglng ability of systems have been
to simulate the task in the laboratory by making |
a cholce of the standard test targets. Now, the
imeging capability is judged by the efficiency of
the optical system to pase the spatial frequency
components of the object to the final image. The
degree of transmission of the spatial frequencies
from the object to the image plane gives an objective
measure of the image quality in an incoherently
\ illuminated system. Such studies of frequency
response for the performance assessment of the
optical systems have now widely been accepted as the

most powerful technique.

The author has made investigations on the
performance assessment of various optical systems
based on above performance criteria. The investigations
are clagsified in five chapters and are briefly reviewed

below,.

The first chapter is related to the studies
of limit of resolution as affected by the surface
quallty of the optical tomponents of the common
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type of interferometers. The surface defects are
mainly due to the errors of polishing and curvature

of the plates. Their presence on the optical components
results in the fringe broadening and decrease in the
peak transmission. In some cases, the shift in peak
intensity of the fringe from 1its integral order
position is also observed. In the resolution studies

we have made use of Rayleighvand Sparrow criterion

of resolution,

Another important situaetion when the
resolution of two point objects is affected is the
presence of partial coherence between them, The
point objects have been considered to have different
intensities as,such studies find application in
holographic reconstruction. This makes the subject
matter of the second chapter. In the third chapter,
the atud% of the diffraction imaeges wnder partially
coherent illumination has been made for the cases
when the optical system suffers from spherical
aberration, longitudinal sinusoidal vibrations and

wat
amplitude and phase flucggons in media,

In the fourth chapter, use is made of the

fourler techniques to calculate the equare and




ive

triangular wave response of different optical

N
systems of interest. However, tAMS is assumed

that the test charts are the periodic objects of

Uhe

infinite cyclee which however, is not & case in

practice. Therefore, in the fifth chapter the

minimum number of cycles have been determined which

should be preaent‘in the test chart, so that it may

effectively represent an infinite cycle objecte.
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