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the focal length of the telescope to its diameter, that is, f = F / D. The idea is 
illustrated in Figure 4-1. As the focal plane is moved away from the lens, the 
focal length F increases and makes the separation s larger. The f number 
increases, image separation is better, and the telescope has better resolution. 
But as F becomes larger, the lens must become thinner to keep the focus, as 
shown in the figure. (In a reflector, this is done by making the mirror less 
concave.)

Better separation, though, comes at a price. The tradeoff for larger f is that 
while resolution improves (better image quality), there is less light on each 
pixel. A camera using an f number of f16 produces a better quality image 
than it does when using f2, but at the price of 64 times less light on each 
pixel. Anyone who has used a zoom lens on a film camera may have noticed 
this effect; the image becomes darker as you zoom in and the f number 
increases. (This effect is hard to see in a digital camera; the electronics com-
pensate for the decreased light.)
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Figure 4-1  Optical Sensor Components
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