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Materials Required: 
 

 a drinking straw or pen 

 a long clear glass 

 clear water 

  
Experiment 1 

 
1. Put a straw into the glass of water 

vertically and watch from the side. 
 

2. Slowly tilt the straw and watch how 
the straw appears to be broken at 
the water surface.  

  
Why - Experiment 1 
Light bends when it passes from one medium (air) into another medium of a different 
density (water). This bending light, called refraction, causes the straw to look broken. The 
portion of the straw that is submerged in water also appears to be wider than the portion of 
the straw above the water. 
 
Since the glass is relatively thin, we can assume not much refraction takes place there. So 
the optical illusions are mainly caused by the water inside. 
 
However, even though the light bends at the water/air interface, our brain does not know 
that or account for that. Our brains believe that light always travels in a straight line and 
extend the light rays backwards to a location different from the original straw. That is why 
the submerged part of the straw appears to be shifted in the water. 
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Experiment 2 
 

1. Raise the glass or lower your eyes to 
look at the straw from under the 
water surface. The straw appears to 
be bent instead of broken. 

2. Move to different angles and watch 
how the straw seems to change 
shape at the water surface as you 
move. 

  

 
Why - Experiment 2 
Light bends when it passes from water into the air. When the light comes from a location 
close enough to the surface (or the angle of incidence is larger than water's critical angle) 
the light bends so much that instead of passing out into the air, all of it reflects back into the 
water as if the water surface were a mirror. This is called total internal reflection.  
  
  
When there is total internal reflection, your 
brain thinks that the underwater fish is 
above the water (and upside down). 

This is what happened when you looked at 
the straw from below the water surface. The 
reflected straw seems to be connecting 
between the above-water portion and the 
under-water distortion. That is why the 
straw looked crooked. 

  

 
 

 

 


