
A LEVEL PHYSICS TRANSITION WORK 

• WEEK 5 – Waves Part 2 



INTERFERENCE AND DIFFRACTION 
Hope you all had a restful half term break. 

This week I have decided it would be interesting for you to have a deeper delve into an A 
level topic.  I have continued with waves but given you a few key areas we look at: 

Interference and diffraction. 

I’d like you to have a read through the notes and make some your own notes using the 
Cornell notes system, if possible. 

There are also questions at the end of the power point for you to try using the knowledge 
in the power point. 

I have set some tasks on Seneca as well.   

Thank you for your hard work – and any feedback on the work (too hard/too much/not 
enough guidance etc would be much appreciated. 



Interference occurs when two waves of the same type (e.g. both water or 
sound) occupy the same space. 

The two overlapping waves must be coherent.   

This means they will have: 
1) the same frequency (and therefore wavelength) 
2) a constant phase difference 

To find out whether waves will constructively (a peak meets a peak) or 
destructively (a peak meets a trough) interfere we look at the path difference. 

Path difference is the difference in distance (in metres) travelled by two waves.  
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WAVES - INTERFERENCE 

•  If the path difference is a whole number of wavelengths constructive interference 
will occur i.e. nλ 

•  If the path difference is a half number of wavelengths, destructive interference will 
occur i.e. (n+0.5) λ 

In the diagram there will be a loud sound at A 
as the two waves have travelled the same 
distance so constructively interfere. 

At C and B there is silence. The two waves 
destructively interfere. One has travelled half 
a wavelength further. 



Young’s double slit experiment 
Light is directed through a double slit. Interference fringes are formed 
where the two diffracted light beams from the double slit overlap. 

Light source:  This needs to be monochromatic (one colour or 
frequency).  

Single slit: Used to obtain a coherent light source. This is not needed 
if a laser is used. 

Double slits: To produce two sources of light.  

Double slit to fringe distance: Screen should be at least 1.0m away 
to reduce the percentage uncertainty in fringe measurement. 
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Young’s double slit results 

A bright fringe is formed where the light from one slit reinforces the 
light from the other slit.  
The light from both slits will be in phase.   
They will have path differences equal to a whole number of 
wavelengths: 0, 1λ, 2λ, 3λ 

A dark fringe is formed due to cancelation. 
The light from the slits is 180° out of phase.  
They will have path differences of: 1/2λ, 3/2 λ, 5/2 λ … 

The fringe separation (distance between adjacent bright fringes) can be found using 
the following equation: 
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w is the fringe spacing 
s is the slit separation  
D is the distance from the slits to 
the screen 
λ is the wavelength of the light 



Diffraction through a single slit: 

The pattern is different to a double slit as it has a wide central 
maximum and additional maxima are smaller and dimmer. 

As wavelength decreases, the width of the central maximum 
decreases. 

As slit width decreases, the width of the central maximum increases. 

If white light is used, the central maximum will be white but the other 
fringes will be tinged blue on the inside and red on the outside as red is 
diffracted more than blue. 
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Diffraction grating 

When a parallel beam of monochromatic light is incident normally with the grating, 
the light is transmitted in certain directions only. 

This happens because: 
•  the light is diffracted by each slit in the grating. 
•  the diffracted light from adjacent slits reinforces only in a few directions. In all 

other directions cancellation occurs.  

The angle between the central bright spot and the other 
reinforcements is given by:  
d sin θ = nλ 
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d = the grating spacing  
n = the beam order number (0, 1, 2 etc..) 
λ = wavelength  
θ = angle between the beam in the 
question and the zero order beam 



Diffraction grating advantages 
Because a grating has so many slits, there will always be a ray that is in anti-phase with another. 
The cumulative effect means that if the path difference is not a whole number of wavelengths, 
no light will be seen. 
This gives very sharp images of spectra, great for precise measurements. 
They are used to determine elements in unknown gases and to determine wavelengths. 
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θ is the angle between the zero order maximum and the nth order 
maximum. 
The path difference between must equal a multiple of λ, nλ. 

AC (the path difference) must equal nλ. 

ACB is a right angled triangle (angle C is 900) 
therefore: sin θ = AC / AB 
sin θ = nλ / d 

Hence: d sin θ = nλ 



Waves – QuestionIT	

1.What does it mean if 2 waves are coherent? 

2. What is meant by path difference? 

In Young’s double slit experiment: 

3. Why is a bright fringe formed? 

4. Why is a dark fringe formed? 

5. How can you ensure the fringe measurement is accurate? 
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6. How does the diffraction pattern produced with a single slit differ from that 
produced with a double slit? 

7. In single slit diffraction how can the width of the central beam be increased? 

8. State a use of a diffraction grating. 

9. If there are 3 orders visible, how many bright spots are there in total? 

10. Describe the pattern produced when white light is directed through a single slit. 


