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6.1 Thick Lenses
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Lens Systems
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Imageing
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Type equation here.Type equation here.𝑥
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Thick Lens
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Lens Bending
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6.2 Analytical Ray Tracing
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 Position (height): y

 Direction:  (we use n to represent it, where n is the 
refractive index.)

Description of a Ray
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Ray vector
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𝛼 ≈ sin 𝛼 ≈ tan𝛼

Paraxial condition:
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Free Space
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Refraction on a vertical surface
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Propagation from n1to n2
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Spherical 
Surface

Refraction Matrix R=
1 −𝐷
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Refaction + Propagation
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Thin Lens
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Thick Lens
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Image Geometry
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Image condition: yi is independent of αo
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Lens Combination 
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Mirror


