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Determination of the geometric and electronic structure of paramagnetic species from continuous
wave and pulsed EPR spectra relies heavily on computer simulation techniques. Computer
simuation of continuous wave EPR spectra has, over the last four decades, developed from the use
of pertubation theory for specific spin systems to matrix diagonalisation for a general spin systems
(XSophe-Sophe-XeprView).! Once the spin Hamiltonian parameters have been obtained, scientists
have employed the 'traditional approach' to determine the molecular structure of the species (Figure
1). This has involved either a comparison of these parameters with those of known structures or the
application of quantum chemistry calculations (crystal field theory, ligand field theory, ab initio
methods and density functional theory) to reproduce the spin Hamiltonian parameters from an

initial structure.
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Over the last five years we have developed an integrated approach 'Molecular Sophe' * for the
computer simulation of continuous wave and
pulsed EPR and ENDOR spectra, energy level
diagrams, transition roadmaps and transition
surfaces. This approach, based on molecular
structure, will revolutionise the 3-dimensional Computer Simulation
molecular characterisation of paramagnetic and
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materials using EPR spectroscopy as until
now the analysis of complex CW and pulsed
EPR spectra has been based on spin systems
rather than molecular structure.
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Insights into the future application of computer simulation to the analysis of CW and pulsed EPR,
ENDOR and ELDOR spectra will be discussed in relation to Resonanz.’
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