
9.3 - Interference
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Interference takes place when identical waves are emitted from two sources and observe at 
the same point in space. 

In Thomas Young's 1801 experiment, light from a candle was incident on a single slit. It 
diffracted and the turned into plane wavefronts by passing through a lens. 

In the modern version, the light is laser light and it is incident on two slits. Light diffracts at 
each slit and spreads out. The diffracted light is seen at the screen and the lights interfere 
with each other. The result is a pattern of bright and dark bands. 

Coherent light means light where the phase difference between any two points on the same 
cross section of the beam is constant. 

Monochromatic light means light of the same wavelength. 

Young's Double Slit Experiment
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Work out angle   from 
     

 
    (in radians)1.

Work out how far the two objects must be by using    
 

 
 (work out  )2.

The questions may ask you how it is affected in a different medium3.

Resolution Questions
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The more slits, the higher the intensity of the primary maxima.1.

The more slits, the narrower the primary maxima.2.

Two pattern characteristics of intensity patterns for multi-slit interference:

A diffraction grating can be thought of as a collection of narrow slits. A diffraction grating has the ability to resolve, or to see distinct two lines in a spectrum that 
correspond to wavelengths   and   that are very close to each other. The resolution for a grating will be will be proportional to the number of lines.

The resolvance of a diffraction grating is:

  
    

  
    

    is the average of   and   
  is their difference

where 

The higher the resolving power, the smaller the differences in wavelength that can be resolved.

It can be said that     , where  is the order at which the lines are observed and  is the total number of slits on the diffraction grating. So we have:
    

  
       

which gives the smallest difference in wavelengths that can be resolved.

Diffraction Grating Solution
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