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BS 5109 : 1974

Foreword

This British Standard Glossary defines terms used in objective techniques of assessing performance of optical
devices and systems. These terms do not necessarily apply to devices and systems working with coherent light.

Most of the terms defined have been in use for many years and have become agreed terminology both nationally
and through the International Commission for Optics throughout the world. Recently a need has arisen to define
terms particularly applicable to objective techniques for assessing the performance of optical devices and systems.
The objective techniques referred to include those covered by BS 4779 ‘Recommendations for measurement of
the optical transfer function of optical devices’ and BS 4793 ‘Recommendations for specifying the optical
performance of lenses for television’.

The ground work leading to the preparation of this glossary and of the standards mentioned above was carried
out by an Image Quality Group administered by SIRA Institute.

Terms which are commonly understood and terms which are in CIE Publication No. 17, International Lighting
Vocabulary (3rd edition 1970), have not in general been included. Certain optical terms will also be found in BS 1019
‘Photographic lenses. Definitions, methods and accuracy of marking’.

Where appropriate, non-preferred terms are shown immediately below, and in a lighter typeface than, the
associated preferred terms.
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Term

aberration

angular aberration

chromatic aberration
longitudinal chromatic
aberration

transverse (lateral)
chromatic aberration

longitudinal aberration

transverse aberration

wavefront aberration

Full document details: BS 5109:1974

Definition

A defect in the geometrical image-forming properties of an optical system
which may remain from the result of compromises which have to be made
in the optical design of most lens systems, or from faults in manufacture.

A variety of methods is used for specifying the amount of aberration
present in a system but each is concerned essentially with the imaging of point
sources of monochromatic light in the object field, and with the way in which
the rays or waves emitted from each point emerge from the optical system.

NOTE. The aberration is expressed as a function of the position of the point of inter-
section of the particular ray (or wave-normal) with the entrance pupil of the optical
system.

The difference between the direction of a ray emerging from an optical
system and the direction in which it would emerge if the system were free
from aberration.

The variation of image position and monochromatic aberration with
wavelength.

The change in back focal length with wavelength.

The change in position on the image surface of an image point, due to
wavelength changes.

NOTE. The definitions of the chromatic aberrations define a situation arising from the
total effects of changes of the other defined aberrations with wavelength,

The distance from the image plane at which a ray intersects, or most closely
approaches, the principal ray of the beam emitted by the point object.

The distance between the point of intersection of a ray in the image plane and
some origin in that plane which may, for example, be the ideal image point
for an aberration-free system.

The distance between the wavefront passing through the exit pupil of the
optical system and a spherical surface which is coincident with the wavefront
at the centre of the pupil, and whose centre of curvature coincides with a
specified point image.

In an ideal optical system the image point would be determined by
geometrical optics but in a practical optical system the image point may be
chosen to provide the best image.
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