
Name: _____________________ 

Lab: Light Interference and Diffraction  
 
 
Purpose:  To determine the slit separation and slit width for a two source interference pattern 
   To determine the wavelength of red, green and blue light using interference 
   To examine the effect of source separation on the interference pattern for light. 
   To examine the effect of the distance between the source(s) and the screen on the interference pattern of light 
   To compare two source interference to single source diffraction 
    
Materials: 2 lasers, 2 Cornell diffraction and Interference kits, 1 diffraction grating, red, green and blue laser pointers, 1 

light bulb with a vertical filament 
 
Part 1: Measuring the slit separation and slit width from a two-source interference pattern. 
 

1. Use the apparatus shown below. The pairs of slits are located on the side of the Cornell glass plate. Use the pair of slits 
found in the middle  

 
 
 
 
 

2. Place a piece of paper on the wall and trace the interference pattern on it. Ensure that you use shading to indicate 
intensity 

 
3. Determine the nodal separation Δ𝑥 for the interference pattern and Δ𝑦 for the diffraction pattern in the most accurate 

manner possible, measure the screen to slit separation L and with the accepted value of 6.328 × 10−7 𝑚 for the 
wavelength of the helium neon laser calculate the slit separation d and slit width 𝑤.  [5 marks T] 

 
Part 2: Wavelength Determination 
 

1. The basic apparatus shown below was setup. 
 
 
 

 
 
 
 
 
 

2. Aim the red laser through the diffraction grating with ________ lines per mm (𝑑 =
1

𝑙𝑖𝑛𝑒 𝑝𝑒𝑟 𝑚
). Place the metre stick such 

that the central beam hits the 50 cm of the metre stick. With the aid of the metre stick determine and record 𝑥1 for 
light emitted by the red laser. Repeat using the green and blue laser. Use 𝑥1 and L to determine 𝜃1 then use this angle 
and the slit separation to determine the wavelength of each of the three colours of light passing through the grating. 
[4 marks T] 

        
Part 3: The Effect of Source Separation  
 

1. Use the series of slits found on the right side of the Cornell kit to examine the effect of source separation on nodal 
separation by looking at the filament of an incandescent bulb. Note what happens to the interference pattern (nodal 
separation and number of nodes) as the source separation increases. 

 
Part 4: The Effect of L 
 

1. Use the diffraction grating and the light bulb with a vertical filament. Examine the effect of changing L on the pattern 
 
Discussion and Conclusions: 

1. What effect does wavelength have on the separation of nodal lines? [1 mark T] 
2. What wavelengths were determined for red, green, and blue light? Were these values reasonable (explain)?  

[2 marks T] 
3. What effect does source separation have on both the separation and number of the nodal lines? [2 marks T] 
4. What effect does L have on the interference pattern? [1 mark T] 
5. Compare and contrast the interference pattern due to two sources with the diffraction pattern produced by a single 

source. [2 marks T] 
6. What practical applications (real world) might such measurements have (be as specific as possible)? [2 marks T] 

 
To be handed in 

• Sheets with interference and diffraction patterns 
• Any calculations neatly organized 
• Answers to discussion questions 

 
Communication 
 

• Neat drawings of patterns with measurements recorded on them [2 marks C]   
• Well organized calculations (sig figs/ units etc.)    [4 marks C]  
• Answers in sentence form free of spelling and grammatical errors [2 marks C]  
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