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This talk addresses some fundamental aspects of lenses, some of which are not widely 
known or seem rarely to be explicitly formulated.  Some of these properties are related 
directly to laws of physics, but they are expressed in terms of waves or rays in ways that 
may not be obvious.  Other properties follow from the rotational symmetry of lenses.  
Part of the message is that, in thinking about lenses, it is often helpful to consider the 
imaging of an entire volume, rather than limiting considerations to images of points and 
planes.  The lens can be thought of both in terms of its action on rays and upon its action 
on waves, and in some cases properties associated with rays can be understood in terms 
of waves and vice versa.  Some simple proofs of important generalizations are given.   
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