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Laboratory #5 : Diffraction 

Objectives : To study diffraction by using helium neon laser. 

Theory :  Light travels in the straight line or with a smallest optical path length.  However, when 

the light wave passes through a small window, about the size of the light wavelength, the light 

wave is bending around the edge and spread out.  This phenomena is called light wave diffraction.  

As shown in Figure 5.1, a helium neon laser passes through a single slit, width 𝑎.  At the distance 

𝐿 away from the slit there is a diffraction pattern.  The location of the dark area is defined as 

𝑎 𝑠𝑖𝑛 𝜃 = 𝑚𝜆  or 

𝑎 
𝑦𝑚

𝐿
= 𝑚𝜆,                                 

                                 

 𝜃 is an angle between an incident central propagation direction and the central minimum 

intensity of the diffraction pattern.  The order of diffraction is 𝑚, an integer value.  𝑦𝑚 is a 

distance from the central maximum intensity to the central minimum intensity of the m order.  𝜆 

is the wavelength of the Helium neon laser, 632.8 nm.   

  

Figure 5.1 shows the diffraction pattern of the single slit. 
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For a double slit, having slit distance 𝑑, there are diffraction and interference patterns on the 

screen shown in Figure 5.2.  Since the single slit width 𝑎 is small, the diffraction patterns are wide.  
The inference patterns appear within diffraction patterns.  The maximum intensity of the 
interference patterns is defined as    

                  𝑑 𝑠𝑖𝑛 𝜃 = 𝑚𝜆  and 

the minimum intensity is defined as    

                𝑑 𝑠𝑖𝑛 𝜃 = (𝑚 +
1

2
) 𝜆 ,                        

where m = 0, 1, 2, …  

Figure 5.2 shows a double slit having both diffraction and interference patterns. 
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Experiment :  

1. Use two single slits to study the diffraction by calculating the wavelength of the helium 

neon laser from the graph between 𝑦𝑚  and L  at m = 1 and 2.   

 

2. Sketch the diffraction and interference patters from four double slits at the same location 

𝐿.  
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3. Study the light wave diffraction from the transmission grating by calculating the wavelength 

of the helium neon laser 

The maximum intensity of the diffraction pattern is defined as  

                  𝑑 𝑠𝑖𝑛 𝜃 = 𝑚𝜆, 

𝑚 is a diffraction order,  0, 1, 2, …  If the grating has 𝑁 lines per meter, the grating spacing 𝑑 is 

given by 

 
1

𝑑
=  

𝑁

𝑚
  . 

 


