
How Does a Fresnel Lens Work? 

 

 A small triangular prism, a pen light, and a mirror is what is needed for helping 

kids understand how a lighthouse lens works. Prior to the mid-nineteenth century, 

lighthouses relied on a silvered reflector placed behind a lamp. The reflector acted like a 

mirror and intensified the light and directed it outward. In 1823, the Fresnel lens 

improved illumination by concentrating and further intensifying light. Prisms were 

important in the process, which continued use of a reflector as well.  

 A prism refracts light and a mirror reflects lights. Demonstrate these principles to 

visitors. Shine the penlight through the prism and see light change direction. Shine the 

penlight into the mirror and see light change direction and intensify. If you‘re really 

handy, you can bounce the penlight beam off the mirror and through the prism to show 

both reflection and refraction of light. This is what happens in a Fresnel lens. Even a 

modern beacon uses the same concept; it’s just smaller, more compact, and requires little 



maintenance. Classical Fresnel lenses and modern optics operate on the same principles 

of physics. Light is gathered and concentrated, then cast seaward in the direction it needs 

to go.  

 

First, read some background 

information on light:  

 Prisms often create tiny 

shimmers of rainbows inside a 

lighthouse lens when sunlight passes 

through them during the daytime. So 

beautiful! → 

 But also a chance to teach an 

easy physics lesson. The fundamental 

process at work in a rainbow is 

refraction -- the "bending" of light. 

Light bends -- or more accurately, 

changes directions -- when it travels 

from one medium to another. This 

happens because light travels at 

different speeds in different mediums. 

To understand why light bends, 

imagine you're pushing a shopping 

cart across a parking lot. The parking 

lot is one "medium" for the shopping 

cart. If you're exerting a constant 

force, the cart's speed depends on the 

medium it's traveling through -- in this case, the parking lot's paved surface. What 

happens when you push the shopping cart out of the parking lot, onto a grassy area? The 

grass is a different "medium" for the shopping cart. If you push the cart straight onto the 

grass, the cart will simply slow down. The grass medium offers more resistance, so it 

takes more energy to move the shopping cart. But when you push the cart onto the grass 

at an angle, something else happens. If the right wheel hits the grass first, the right wheel 

will slow down while the left wheel is still on the pavement. Because the left wheel is 

briefly moving more quickly than the right wheel, the shopping cart will turn to the right 

as it moves onto the grass. If you move at an angle from a grassy area to a paved area, 

one wheel will speed up before the other and the cart will turn.  

http://www.howstuffworks.com/light.htm


 
 
 

Diagrams Courtesy of “How Stuff Works” 

 Similarly, a beam of light turns when it enters a glass prism. This is a 

simplification, but think about it this way: One side of the light wave slows down before 

the other, so the beam turns at the boundary between the air and the glass (some of the 

light actually reflects off the prism surface, but most passes through). The light turns 

again when it exits the prism, because one side of it speeds up before the other.  

 In addition to bending light as a whole, a prism separates white light into its 

component colors. Different colors of light have different frequencies, which causes 

them to travel at different speeds when they move through matter.  

 A color that travels more slowly in glass will bend more sharply when it passes 

from air to glass, because the speed difference is more severe. A color that moves more 

quickly in glass won't slow down as much, so it will bend less sharply. In this way, the 

colors that make up white light are separated according to frequency when they pass 

through glass. If the glass bends the light twice, as in a prism, you can see the separated 

colors more easily. This is called dispersion.  

 Drops of rainwater can refract and disperse light in the same basic way as a prism. 

In the right conditions, this refraction forms rainbows. In the next section, we'll find out 

how this happens.  

 



 
A prism separates white light into its component colors. For 

simplicity's sake, this diagram shows only red and violet, 
which are on opposite ends of the spectrum. 

 

 (From “How Stuff Works”-- http://science.howstuffworks.com/rainbow1.htm) 

 

 Color also affects the range, or the distance, a light can be seen. When white light 

passes through a red or green pane of glass, its range is reduced. This is why coastal 

beacons that must show their light far at sea are never green or red, but always white. 

Green and red lights work well in small harbors and rivers, however, since they need not 

show a long distance. 

Refraction 

 Refraction is the bending of light through a substance. Different substances bend 

light at different angles. White light is made up of a full spectrum of colors. Each color 

has a different wavelength, and bends at a different angle. This is the same effect that 

produces rainbows in the atmosphere. The most common illustration of this is a glass 

prism. 

 The colors of the spectrum can be remembered easily with the acronym 

ROYGBV (pronounced: roy-gee-biv)  

ROYGBV 

Red Orange Yellow Green Blue Violet 

 

 

http://amazon.com/gp/product/B000STKI1Y?ie=UTF8&tag=mistupcomtheonli&link_code=em1&camp=212341&creative=384065&creativeASIN=B000STKI1Y&adid=7f15e83b-ced7-41a9-b4ee-a2d64456f5f7
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