
Refraction



Refraction
When a beam of light moves from one medium to 
another, its SPEED changes.  This change in 
speed causes the beam to change direction, or 
BEND.

- Refraction is the change in the 
SPEED of light as it speeds up 
or slows down when moving from 
one medium to another.



The Index of Refraction is a value used to 
indicate how much light bends as it pass 
through a substance



If light travels from a less-dense medium (air) 
to a denser medium (water), the beam of light 
will slow down and bend away from the 
normal, as shown below.



How do you calculate Index of Refraction?

The normal is a line perpendicular to the surface 
where the two different mediums meet.  



The incoming beam of light passing through 
the first medium (air) is called the INCIDENT
ray, and the beam of light as it passes 
through the second medium (water, glass, 
etc) is called the REFRACTED ray.  



The angle the incident ray forms with the normal 
is called the ANGLE OF INCIDENCE

The angle the refracted ray forms with the normal 
is called the ANGLE OF REFRACTION

- The more dense the material that light has to pass 
through, the more pronounced the bending of light.



Snell’s Law – describes the behavior of light as 
it travels from one medium into a different 
medium

n1 = refractive index of medium 1
n2 = refractive index of medium 2

angle 1 = angle of incidence
angle 2 = angle of refraction

n1(sine angle 1) = n2(sine angle 2)



Example 1:   A beam of light travels in air and then passes through
a piece of glass.  As the light passes from the air into the piece
of glass, the light ray is bent.

The refractive index of air is 1.00, the angle of the incidence
of air is 45°. As light passes through the glass the angle of 
refraction is 29°.  What is the refractive index of the glass?

n1(sine angle 1) = n2(sine angle 2)
(1.00)(sine angle 45°) = n2(sine angle 29°) 

(1.00)(.7071) = n2(.4848)   
.4848             .4848            

1.459 =  n2



Example 2: As light travels from air to water, it bends.

refractive index of air  = 1.00 angle 1 = 30°
refractive index of water  = ? angle 2 = 22°

Use Snell’s Law to determine the angle of refraction.

n1(sine angle 1) = n2(sine angle 2)
(1.00)(sine angle 30°) = n2(sine angle 22°) 

(1.00)(.5000) = n2(.3746)
.3746 .3746

1.33 =  n2



- As light passes from medium 1 to medium 2, light 
SLOWS DOWN
- Light bends TOWARDS the normal as it slows down!



Application of Refractive Index to Forensics
- Match glass from a crime scene to glass collected as evidence

1) Compare the refractive index of the evidence glass to the 
refractive index of the glass from the crime scene

Submersion Method
Placing the glass fragment into different LIQUIDS of known 
refractive indexes

- If the glass has the same refractive index, the glass fragment 
will seem to DISAPPEAR in the liquid



Looking for Becke Lines

Submerging the fragment of glass in a liquid and then viewing it under 
low power using a microscope
- if the refractive index of the liquid 
medium is different from the refractive 
index of the piece of glass, a HALO-LIKE
ring appears around the edges of the 
glass 
– this effect is called a becke line


