
Mass Spectrometry

• Used to determine mass of molecules

• Can also identify presence of a mass in a 
complex mixture

• Sensitive enough for trace analysis

Features:

• Molecule must be put in gas phase 
(Easiest for small, neutral molecules)

Requirements:

General Characteristics of
Mass Spectrometry

1. Introduction of 
sample to gas 
phase 
(sometimes w/ 
separation)

(Selection nearly always based on 
different flight of ion though vacuum.)

- e-

2. Ionization

3. Selection of 
one ion mass

4. Ion detection

Different variants of 1-4
available commercially.



A Common Example:
Electron Ionization, Magnetic Sector MS

2. Ionization by electron 
bombardment

3. Mass selection by 
beam curvature in 
magnetic field

Fragmentation 
often observed.

A Mass Spectrum
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Features of a mass spectrum:
• Horizontal axis is m/z: mass-to-charge ratio
• Highest mass in spectrum is usually “parent” mass (M+)
• Lower masses are “daughter” fragments
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Fragmentation in Mass Spectrometry
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Fragmentation in Mass Spectrometry
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How do we explain the fragments observed in this spectrum?



Analyzing Mixtures:
Gas Chromatography/Mass Spectrometry

(GC/MS)

Sample injected here. 

He gas flow
molecule B

molecule A

GC/MS Output

time-averaged
mass spectrum
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BMolecules elute from GC 
column at different times;

are analyzed by MS 
separately.


