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Mass spectrometry is a method for deciding the mass-to-charge proportion
(m/z) of at least one atom in an example. These estimations are oftentimes
used to decide the specific sub-atomic load of test parts. Mass spectrometers
are commonly used to identify unknown chemicals by determining their
molecular weight, quantify known compounds and analyse the structure and
chemical characteristics of molecules. Wilhelm Wien, a German scientist,
demonstrated that charged particle beams may be deflected by a magnetic
field in 1898, laying the groundwork for mass spectroscopy. Between 1907
and 1913, British scientist J.J. Thomson, who had previously discovered the
electron and seen its deflection by an electric field, conducted more refined
experiments in which he sent a stream of positively charged ions through a
combined electrostatic and magnetic field. The ions were deflected via minor
angles in two perpendicular directions by the two fields in Thomson's tube. The
ions created a sequence of parabolic arcs on a photographic plate that was
put in their path.

The lengths of the parabolic curves offered a measure of the range of ion
energies present in the beam; each parabola corresponded to ions of a given
mass-to-charge ratio, with the precise location of each ion dependant on its
velocity. Thomson then replaced the photographic plate with a metal sheet in
which a parabolic slit was cut in an effort to assess the relative abundances of
the different ion species present. He was able to scan across a mass spectrum
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and detect a current corresponding to each separated ion species by adjusting
the magnetic field. As a result, he is credited with developing the first mass
spectrograph and mass spectrometer. Mass spectrometry is quickly becoming
a vital tool for studying biomolecules. Electrophoretic, chromatographic and
ultracentrifugation technologies were the only analytical techniques that
offered equivalent information until the 1970s. Because the results were hased
on criteria other than molecular weight, they were not absolute. As a result,
the only way to determine a macromolecule's actual molecular weight was to
calculate it using its chemical structure.

Desorption ionisation technologies based on the emission of pre-existing
ions, such as plasma desorption (PD), rapid atom bombardment (FAB) and laser
desorption (LD), enabled mass spectrometry to be used to analyse complex
biomolecules. In the early days of mass spectrometry, sample introduction
was a difficult task. To perform mass analysis on a sample at atmospheric
pressure (760 torr), the sample must be brought into the instrument in such a
way that the vacuum inside the instrument remains roughly stable (10-6 torr).
Direct insertion using a probe or plate, as used in MALDI-MS, direct infusion,
or injection into the ionisation source, as used in ESI-MS, are the most
prevalent ways of sample introduction. Protein identification has mostly shifted
to mass spectrometry. De novo sequencing and peptide mass fingerprinting
(PMF) database searches are the two major MS-based protein identification
approaches. Computational approaches are used to identify proteins from the
peaks of the collected mass spectra, where each peak theoretically represents
a peptide fragment ion.
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