


Mass Spectrometry

A technique for measuring and analyzing molecules, that involves 
introducing enough energy into a  (neutral) target molecule to cause its 

ionization and disintegration. The resulting primary ions and their 

Facts and Basics

ionization and disintegration. The resulting primary ions and their 
fragments are then analyzed, based on their mass/ charge ratios, to 

produce a "molecular fingerprint."









Background

• The cations that are formed are separated 
by magnetic deflection.





Components Of A Mass Spectrometer

Ion DetectionIon SeparationIonisation Ion DetectionIon Separation

Ion Source Mass Analyser     Detector

Electron Ionisation (EI)

Chemical Ionisation (CI)

Fast Atom Bombardment (FAB)

Electrospray Ionisation (ESI) 

Matrix*Assisted Laserdesorption/
Ionisation (MALDI)

Quadrupole

Magnetic Sector Field

Electric Sector Field

Time*Of*Flight (TOF)

Ion Trap

Electron Multiplier

Multichannel plate 

Faraday Cup 























Matrix Assisted Laser Desorption



Matrix Assisted Laser Desorption

TOF Parameters
Simple, cheap (in theory), robust, sensitive.
A good modern TOF should give:
/ >10k Resolving power
/ ~1*10 fmol sensitivity (single scan)
/ ~10 ppm mass accuracy internally calibrated (5 ppm if the peak is 
particularly  large or clean).
/ >1000 scans/second
/ Unlimited mass range



Matrices
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Electrospray (ESI)



















Mass Analyzer: Quadrupole (Q)

Four parallel rods or poles through which the ions being separated 
are passed.
Poles have a fixed DC and alternating RF voltages applied to them.

� Depending on the produced electric field, only ions of a 
particular m/z will be focused on the detector, all the other 
ions will be deflected into the rods.

� Scanning by varying the amplitude of the voltages (AC/DC 
constant)
































































