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Field-swept spin-echo detection permits observation of wide lanthanide spectra that extend over thousands of gauss. EPR spin-lattice relaxation times were measured for seven lanthanide(III) ions bound to a phosphine oxide ligand (tris-(3,5-dimethoxyphenyl) phosphine oxide) that forms meridional pseudo-octahedral 6-coordinate complexes [1]. EPR spectra and relaxation times are compared with previously reported results for lanthanides in aqueous solution, bound to the protein lanmodulin, and bound to the bio-inspired small-molecule chelator 3,4,3-LI-(1,2-HOPO) [2].  The emphasis in this discussion will be on the g value and energy level information provided by the electron spin turning angle in pulsed EPR measurements of lanthanides.  For example, samarium(III) requires about 20dB (100 times) as much incident microwave power to create a 90o pulse as do terbium(III) and erbium(III). The turning angles provide insight into the J values for the ground states. 


The EPR spectra and relaxation times are sensitive to the coordination environment and are emerging tools for characterization of both small-molecule and biomolecule interactions with lanthanide ions. Both Kramers and non-Kramers ions will be discussed.
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