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TEACHER NOTES 
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Green laser 

Retort stands, bosses, clamps 

A3 paper taped to 
blackout screen 

2m ruler + 30cm rulers 
(about four needed) 

Digital calliper 
(0.01mm resolution)  
with matt black paint 

Smartphone – for 
photographing the 
diffraction pattern 

Laptop or lab book 
to record data and 
plot graphs 

Equipment setup 

G-clamps 

30cm ruler taped 
to A3 paper 

Diffraction pattern 

Caution: DO NOT stare directly into the laser beam. 
Use the matt black callipers to minimize backscatter. 



6506mmD 

Carefully measure distance D from calliper jaws to screen using a 2.00m 
stick, and a few 30cm rulers. Keep this distance fixed. 
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Diffraction 
pattern 



Thumb screw 

Shine laser at smallest gap between calliper jaws. Zero calliper and use thumbscrew to vary 
the opening between 0.10mm and 1.7mm. Photograph /take direct measurements from the 
diffraction pattern on the screen for each aperture width. You may find it tricky to achieve 
the smaller apertures, so it is important that the calliper is securely held via the clamp. 

Aperture with  
d = 0.34mm 
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5th order minima 

• If photographing the diffraction pattern, squat low below the beam to take a picture without 
  obscuring the laser. 
 

• Open the image in a graphics package such as IrfanView. Use the crop tool to measure the 
   number of pixels that corresponds to 300mm, i.e. the length of the ruler. 
 

• Then use the crop tool again to measure the distance between the highest order minima you can     
   observe. 
 

• Divide both pixel numbers, and then multiply by 300mm to obtain 2xn in mm. 
 

Or simply take a direct measurement from the pattern – but try not to obscure the beam! 

300mm

It might be a good idea 
to position the ruler 
a little closer to the 
diffraction pattern! 



Analysis 

Obtain wavelength 
from gradient of 
this graph 

Intensity of diffraction 
pattern of laser 

5th order minima 

Since D/xn is very large, 
we can use a small angle 
approximation for . 





d = 0.10mm d = 0.14mm d = 0.17mm 

d = 0.20mm d = 0.23mm d = 0.29mm 

d = 0.34mm d = 0.42mm d = 0.52mm 

d = 0.63mm d = 0.73mm d = 0.78mm 

d = 0.93mm d = 1.13mm d = 1.23mm 

d = 1.35mm d = 1.49mm d = 1.68mm 

Photographs 
of diffraction 
patterns 
+ 30cm ruler. 
 
Notice inverse 
relationship 
between  
minima 
spacing x and  
aperture width 
d 






