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▪ 23-1: The Ray Model of Light 

▪ 23-4: Index of Refraction 

▪ 23-5: Refraction: Snell’s Law 

▪ 23-6: Total Internal Reflection; Fiber Optics 

▪ 23-7: Thin Lenses; Ray Tracing 

▪ 23-8: The Thin Lens Equation 



▪ the ray model of light. This model assumes that light 
travels in straight-line paths called light rays in 
transparent media.

▪ When we see an object, according to the ray model, 
light reaches our eyes from each point on the object. 
Although light rays leave each point in many different 
directions, normally only a small bundle of these rays 
can enter the pupil of an observer’s eye

▪ the ray model has been very successful in describing 
many aspects of light such as reflection, refraction, 
and the formation of images by mirrors and lenses. 
Because these explanations involve straight-line rays 
at various angles, this subject is referred to as 
geometric optics



▪ the speed of light in vacuum = 



▪ The change in light direction is called refraction 

Angle of incidence 

Angle of refraction 

Perpendicular to 

the two media

▪ So we can conclude: 
Light bends toward the normal when we moves from lower density to higher density area
Light bends away from the normal when we moves from higher density to lower density area 





▪ Snell’s law:

▪ The incident and refracted rays lie in 
the same plane, which also includes 
the perpendicular to the surface. 
Snell’s law is the law of refraction 
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