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Chapter

The Basic
Optical Systems

2.1 Introduction

The optics used for most applications are founded on what might be
called the basic “standard” optical systems. And, in fact, almost all
optical systems are modifications or combinations of these “standard”
or basic systems. The principles of these systems are well understood,
and their primary characteristics and limitations can be expressed by
simple mathematical relationships. This chapter is intended as an
exposition of the concepts and principles of these basic systems. The
reader can utilize these systems as building blocks to synthesize a
customized solution to the requirements of the application at hand.

2.2 Stops and Pupils

We begin with a discussion of an often neglected but vital aspect of
optical systems, the concept of the aperture stop. In every optical sys-
tem there is some feature, usually a diameter, which limits the size or
diameter of the beam of rays which can pass through the system. If
the system consists of just a single simple lens, the aperture stop is
just the clear aperture of the lens. In a typical camera lens the iris
diaphragm is the aperture stop. In a telescope the clear aperture of
the objective lens (or that of the primary mirror) is ordinarily the
aperture stop. Often the aperture stop is referred to simply as “the
stop.”

Figure 2.1 illustrates several examples of aperture stops. Note that
Fig. 2.1C and D shows exactly the same system, except that the objec-
tive lens diameter is larger in Fig. 2.1D. This shifts the beam-limiting
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