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Read the introduction to Diffraction in your lab manual.1 Light is very interesting 
because it can behave as a wave or as a particle. You will observe both types of 
properties in the Diffraction of Light lab but will focus on the wave-like properties. (The 
particle-like properties come from the two light sources, a helium-neon laser and a 
mercury discharge lamp. The colors of light that these sources emit are discrete colors 
that have energy E=hn where E is the energy of the light, h is Planck’s constant, and n 
is the frequency of the light. Each photon of light has energy hn. This aspect of light is 
particle-like, and you will learn more about the particle-like behavior of light next week in 
the Photoelectric Effect lab.) 

 
Diffraction is used to study materials. The lattice spacing in crystalline materials is very 
small. For example the lattice spacing of a NaCl crystal is 5.64 Å.2 This small spacing 
can be used as a diffraction grating for x-rays. X-rays have a wavelength range of 0.01-
10 nm. Kalpha x-rays produced from a copper anode have a wavelength of 1.5406 Å and 
are used a lot for x-ray diffraction of crystals since they are of the same order as lattice 
spacings.  

 
Electrons also behave like a wave! They have a wavelength associated with them 
(λ=h/p where p is momentum) that was proposed by Louis de Broglie in 1924 and 
shown by both George Paget Thomson and Clinton Davisson & Lester Germer. 
Electron diffraction can also be used to study materials. 

Questions: 

1. Create an Excel sheet as shown in Figure 6 on page 346 of your lab manual.1 
2. Will longer or shorter wavelengths diffract more, given the same diffraction 

grating? Show your work. 
3. What is the second order angle of diffraction for 532 nm light incident on a 600 

lines/mm diffraction grating? 



 

Things to remember during the lab: 

1. DO NOT TOUCH THE OPTICS WITH YOUR FINGERS!!!!  
2. Do not point the laser at anyone’s eyes! 
3. The experimental setup may be slightly different than the one in your lab manual. 

If so, the main difference will be that the ruler is much longer than the original 
one. The original ruler has 15 cm distance on each side of the slit whereas the 
new ruler has 30 cm on each side of the slit. To set your first order diffraction of 
the helium-neon laser, set the first order positions at about +/-15 cm on the new 
ruler. You may need to adjust the diffraction grating in the holder to get the 
positions level.  
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