
5.5 Mass spectrometer (not on test)

Problem: separate isotopes of same element (same number of protons, different number of neutrons)
Tw o stages:
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STAGE 1: VELOCITY SELECTOR

To get through the velocity selector, the electric forceFE = QE must be exactly balance the magnetic
force, so

Q
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E
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For any other velocity the particle will be deflected and not go through the slit.

STAGE 2

Once it gets into the momentum selector it goes into circular motion since:
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Now for circular motion with radius r
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But, V is known from the velocity selector so,
m

Q
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EC2

Thus the mass to charge ratio is found in terms of experimental parametersE, B1, B2 and the observed
radius r.

If all the particles are all isotopes of the same element the charge is the same - so only the mass varies.
Thus the amount of each isotope can be found!
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Technique mass spec. has other applications
�

O18

O16
changes......


