
If light reaches an obstacle with a gap/ slit, it will need to travel through 
the slit. 
If the slit is wider than the length between peaks of the waveform 
(wavelength), then the light will travel unimpeded (A).
If the slit is narrower than the wavelength, then the light will be forced 
to bend to get through (B).

Diffraction and Interference
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To produce light, the waveforms must be “in phase”. Tihs means that the
peaks and troughs line up (C). 
This can be achieved if the same two waveforms travel the same distance,
or alternatively if two waveforms travel at different distances, but arrive at 
the same point on the wave (λ2=nλ1).
If the waveforms travel different distances and arrive at different points on 
the wave, this is “out of phase” (D and E) (λ2=n(¹/2)λ1).

“In phase” can be thought of as constructive interference; “out of phase” can 
be thought of as destructive interference.
 
The bending of the light means that the distance the waveforms need to 
travel to meet a screen will vary.
I.e. some will be in phase, and some will be out of phase.

This creates a diffraction pattern involving a bright centre spot, with 
decreasing brightness spots surrounding it. 
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Circular Aperture

If distance (D) between obstacel (O) and screen is very small, only an image of 
the aperture is seen, i.e. a circular aperture will give an image of a round bright 
spot

When source (S) and screen are at finite distances to the obstacle (O), 
then the image will be influenced by the spherical nature of the diffracted rays, 
and this is considered ‘near-field’ diffraction

If the source (S) and the screen are at infinite distances to the obstacle (O), then 
the image will be created by planar (straight) waveforms. This is considered 
‘far-field’ diffraction.

This can produce a bright centre disc, with decreased contrast rings emanating 
away from it. This is called an Airy Disc or Airy Pattern and is an example of 

Fraunhofer Diffraction.


