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What is a refraction, refractive index and how does it 
work?

Snellius law is a law that describes the 
change in a path of a beam of light 
when crossing from one medium to 
another 
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n – the value of the refractive 
index

We see refractions in everyday 
life

Great simple exapmple of a 
refraction:

Refractive index is just a ratio of angles at 
which the same beam of light goes in two 
different mediums

For example its 
value for water in 
room temperature 
is about 1,33



Refractive index is a measure of change in 
the velocity of a wave of light
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velocity of 
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Refractive index 
(individual for every 
medium in different 
temperatures)

- beam of 
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level

How to calculate refractive index and speed of light in a certain 
medium?



My 
experiment

Experiment 
designI used:

• A digital thermometer with accuracy of 
0,1°C.

• An aquarium with volume of about 9000 cm³
• A green laser
• A wooden base with a metal pole
• A linker between pole and the laser to hold it 

still
• A wooden clip used for holding down an „on” 

button on the laser
• A notebook an a pen for gathering 

measurements

Equipme
nt

I shot a beam of light through the 
aquarium. I measured what 
aproximate place did the laser hit in 
different temperatures. I took 
measurements every 5°C as the water 
cooled from its starting temperature 
(about 80°C) all the way down to about 4. 



My 
measurements

m
easurem

en
ts

What temperature was the 
water in the time of the 
measurementWhat place the laser hit after 

refraction in water in each 
temperature

The tendency  
is clearly 
visible and 
shows that the 
beam of light 
tends to hit at 
the larger 
angle (closer) 
the warmer the 
water (and the 
lower the 
water’s 
density)

°C cm

4 17,1

10 17,05

16 17,15

20,6 17

25,4 16,975

31,1 17

35 16,95

40,2 17

45,8 17

50,3 16,95

54,2 16,95

60,2 16,95

65 17

70,1 16,925

73 16,9

78 16,85



 

The lower the water’s density the 
highier is the speed of light in it

My 
calculations

 

 



Analisy
s

The hotter the 
water:

The closer the beam of light 
hits
The larger the angle the 
beam of light hits at

The lower the value of its 
refractive index

The faster is light in 
it

The lower is its 
density

 



Conclusion
s 

Generally I feel very satisfied with how my measurements 
and calculations turned out but also how much I have 
learned due to the time spent on my work. I have reached my 
aim to show how water temperature impacts refractions and 
proved my hypothesis right (that the hotter the water the 
faster the light in it, and the lower its value of refractive 
index.
I came across some minor and some significant problems 
with both the experiment and the calculations. My main 
problems were:
• I had to conduct the long experiment twice, as in my first 

try I used unfiltered water that had a lot of particles in it, 
and used a weak laser. Theese problems in combination 
made measurements untakeable.

• The problems I came across while counting was that I got 
stuck for some time on counting the refractive index of 
water in different temperatures and later on counting 
measures of uncertainty for the speed of light in water and 
water’s refractive index in different temperatures. 

Thankfully I managed to overcome theese and the other 
lesser problems in time. 



Thank you very much for your time and 
attention
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