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Another tradeoff is that longer focal length decreases the field of view. 
The telescope can resolve objects better, but it sees a smaller area at any 
given distance. Figure 4-2 illustrates this constraint. To appreciate this dif-
ference, suppose you are looking at a scene through a cardboard tube that is 
1 inch in diameter and 1 inch long (f = 1). You would be able to see a great 
deal of the scene. Now replace that tube with one that is 1 inch in diameter 
but 20 inches long (f = 20). Very little of the scene would be visible, as the 
field of view has been significantly narrowed.

One way to compensate for the decreased light on each pixel is to increase 
the lens diameter to admit more light (while increasing the focal length to 
improve resolution). The following illustrates how this developed over time:

The National Reconnaissance Office’s 1960s vintage Corona satellite ••
had a 24 inch focal length and a 6.8 inch diameter lens, producing an f num-
ber (F/D) of 3.5.1 The small focal length gave it a wide field of view and wide 
area coverage, but its resolution was poor.
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Figure 4-2  Effect of Focal Length on Field of View
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