Electron Paramagnetic Resonance (EPR)

[image: File:EPR multifrequency spectra.jpg][image: File:EPR methyl.jpg][image: File:EPR lines.jpg][image: File:EPR splitting.jpg]Electron paramagnetic resonance (EPR) is a spectroscopic technique with the capablility  of analyzing samples with one or more unpaired electrons such as free radical complexes or complexes with transition metal ions (in other words, paramagnetic). EPR is a similar technique to Nuclear Magnetic Resonance (NMR) except that in EPR the spins of the electron are excited rather than the spins of atomic nuclei, as is the case for NMR. In this way, EPR is the only method available that can directly measure paramagnetic species. Any electron has a quantized spin, s = ½ with a magnetic component of ms = +½ or -½. If a magnetic field (Bo) is applied to an electron, it will align itself parallel (ms = -½, lower energy) or antiparallel (ms = +½, higher energy) to the magnetic field. The energy difference between the lower energy state and the higher energy state is related to the strength of the magnetic field. Unpaired electrons can move from between energy states by absorbing or emitting electromagnetic radiation. This movement can be detected as fluctuations in the spectrum. The shape and amount of fluctuation is related to the nature of the atoms surrounding the unpaired electrons. Below (left) is a typical spectrum of an organic radical and to the right is a spectrum at different magnetic frequencies. EPR is used in chemistry and condensed matter physics to identify radicals and unpaired electrons. This technique is highly sensitive to radicals in a sample and radicals that are formed during a chemical reaction. Images obtained from Wikipedia commons public domain.
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