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Optical Ray Propagation
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Optical Rays
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Assumption

Paraxial Approximation

Sin θ ~ Tan θ ~ θ ∼ slope



Transforming a ray in free 
space
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ABCD Matrices or ray matrices



Do something a bit harder…
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Ray matrices for some common optical elemenls and media
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How to model a real lens?
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More Complex 
Situations

Afocal Part



We can use ABCD Matrices to 
model astigmatic systems

Just do each dimension separately

i.e. a system that does not have the same focal length in 
two planes 



What Slope Should I choose 
to hit the target?

-1m 0m 0.5m
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The solution....
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