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X-ray Diffraction Activity 
 

Background Information 
The X-ray powder Diffractometer uses different X-ray source tubes to produce 
consistent streams of characteristic X-rays which are then used for the analysis 
of samples.  The tube generates these X-rays in a fashion similar to an electron 
microscope.  A beam of high energy electrons interacts with a metal sample, 
causing inner orbital electrons to be ejected, leaving the metal atoms in an 
excited state. Outer orbital electrons then transition down to fill in the lower 
energy level (remember, atoms prefer to be in the ground state with all energy 
levels closest to the nucleus filled).  When this de-excitation occurs, 
characteristic X-rays are emitted from the metal atoms. 
 
Purpose 
In this activity, you will be given the wavelength of the X-ray photons being 
given off by a source tube in the X-ray Powder Diffractometer.  You will use 
this information, along with your modern physics equations, to determine what 
metal is in the source tube.  
 
Procedure 
 

1. Record the wavelength of the characteristic X-rays being given off from 
the source tube. 

λ  =  ________________ 
 

2. Determine the energy of one of these photons in Joules (be careful with 
your units!).  Show all your work below. 

 
 
 
 
 
 
 
 
 
 

3. Convert your answer from procedure 2 into KeV.  This will correspond to 
the Kα energy of the X-rays. 

 
 
 
 
 

4. Use the “Periodic Table and X-ray Energies” to determine the name of 
the metal giving off these characteristic X-rays. 

 
Metal = _____________________ 


