
Lecture 7
Advances in mass spectrometry

Mass spectrometry as an important tool in chemical discovery

Clusters
Fullerenes, rings
Gas phase chemistry
Reaction dynamics
Atmospheric chemistry
Environmental sciences
Biology 



Chemical mass spectrometry

Analytical tool Process of discovery

kDa range, femtomole quantities, newer methods, instrumentation

Miniaturisation, adaptation, absorption of other  tools into mass spectrometry

Spectroscopy of the largest to the least
From near to far
Molecules to materials
Atom to biomolecules

Range is infinite



Mass spectrometry: Then



Analysis methods

Electric sector

Magnetic sector

Quadrupole

Time of flight

ICR

mv2/r = zE, electric sector is a mass filter for daughter ions

mv2/r = zvB or mv/z = Br, m/z = B2r2/2V, mass to charge ratio 
of the ion is a function of both accelerating voltage and 
magnetic field.

DC, V1 RF Vocost, opposite rods of different polarity
Force on the ions, 
Fy = maY = z(V1+Vocost)2y/ro

2)
Fz = maz = -z(V1+Vocost)2z/ro

2)
Fx = max = 0   x is along the axis of the quadruopole, ion motion is in th
zy plane. 

t = L/v or t = Lm1/2 / (2zV)1/2

Time taken for  the ion for a complete revolution inside the cell, t = 2r/v
t = 2(m/zB), time is inversely proportional to cyclotron frequency, fc = 1/t 
=Bz/2m, m/z = B/2fc.
Each ion has a characteristic fc. Upon application of rf voltage, parallel to the 
field, with frequency fc, ions with that fc absorb energy, increase r and finally 
reach the detector plates. In FT ICR a broad band rf pulse is given exciting 
all ions and image current as function of time.  





GC Interface



New Ionization Methods





Soft methods



Mass spectrometry and modern advances

New ion activation tools

Collisional activation

Mass spectrometer Mass spectrometer
Gas cell

Surface activation

Mass spectrometers

Surface









MALDI spectrum o f polystyrene 295000 distribution

MALDI spectrum o f polystyrene 145000 distribution



Immunoglobin (IgG)
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