
Mass 
Spectroscopy 



Mass spectrometry (MS) is an analytical technique that 
ionizes chemical species and sorts the ions based on their 
mass-to-charge ratio. In simpler terms, a mass spectrum 
measures the masses within a sample. Mass 
spectrometry is used in many different fields and is 
applied to pure samples as well as complex mixtures. 





A beam of high energy electrons (usually at 70 eV) 



An outline of what happens in a mass spectrometer 
 
1- Ionization: The atom is ionised by knocking one or more electrons 
off to give a positive ion. This is true even for things which you would 
normally expect to form negative ions (chlorine, for example) or never 
form ions at all (argon, for example). Mass spectrometers always work 
with positive ions. 
2- Acceleration: The ions are accelerated so that they all have the 
same kinetic energy. 
3-Deflection: The ions are then deflected by a magnetic field 
according to their masses. The lighter they are, the more they are 
deflected. The amount of deflection also depends on the number of 
positive charges on the ion - in other words, on how many electrons 
were knocked off in the first stage. The more the ion is charged, the 
more it gets deflected. 
4- Detection: The beam of ions passing through the machine is 
detected electrically. 





Basic Principle:  
 
A mass spectrometer generates multiple ions from 
the sample under investigation, it then separates 
them according to their specific mass-to-charge ratio 
(m/z), and then records the relative abundance of 
each ion type. 



A mass spectrum will usually be presented as a vertical 
bar graph, in which each bar represents an ion having a 
specific mass-to-charge ratio (m/z) and the length of the 
bar indicates the relative abundance of the ion.  
The most intense ion is assigned an abundance of 100, 
and it is referred to as the base peak. 
 
 





Molecular ion (radical cation)  






