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Traditional mass spectrometers with electron impact ionization are limited in their utility by
fragmentation, limited electron energy resolution, and low ionization cross-section at chemically
interesting ionization thresholds (6-14 eV). Synchrotron VUV photoionization is a kind of “soft”
process, which is a universal and selective method for detecting both stable and radical species.
Isomers can be distinguished by measurement of photoionization efficiency spectra. The
synchrotron VUV photoionization combining with molecular-beam mass spectrometry is
potentially a powerful tool for studies of combustion intermediates and low-temperature plasma
diagnostic.**!

Moreover, a new method combining IR laser desorption with tunable synchrotron vacuum
ultraviolet photoionization mass spectrometry has been developed and successfully applied for the
analysis of a number of different organic compounds, including polycyclic aromatic hydrocarbons,
qguinones, drugs, nucleic acid bases, nucleosides, amino acids, vitamins and other heterocyclic
molecules. The method provides mass analysis without any matrix and sample preparation.
Fragment-free photoionization mass spectrometric analysis can be accomplished by near-threshold
photoionization, from which isomeric structures in complex organic mixtures can be distinguished.
In addition, molecular fragmentation can be selectively produced with varying photon energy,
which would be useful for the identification of the molecular structure.**
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