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Applications of EPR Spectroscopy

Prof. Dr. Sun Hee KIM

Metropolitan Seoul Center, Korea Basic Science Institute, South Korea

Electron Paramagnetic Resonance (EPR) spectroscopy is a magnetic resonance technique that
enables the characterization of structures and the study of dynamics in paramagnetic species. This
electron-spin—based spectroscopic method provides unique and complementary information, making
EPR a powerful analytical tool. In particular, advanced multi-technique approaches—such as
Electron Nuclear Double Resonance (ENDOR), Electron Spin Echo Envelope Modulation (ESEEM),
and Hyperfine Sublevel Correlation (HY SCORE)—combined with multi-frequency EPR, extend the
capabilities of conventional CW-EPR, offering deeper insights into the structures and dynamics of
biologically and materially relevant paramagnetic systems.
The Advanced EPR Laboratory at KBSI is one of the largest EPR facilities in East Asia.
Leveraging this powerful suite of spectroscopic tools, our research focuses on two main themes:
1. FElucidating the effects of metal ions on amyloid-f peptide fibrillization relevant to
Alzheimer’s disease.
2. Investigating biomimetic catalytic mechanisms—from well-defined molecular complexes to
nanomaterials—that emulate nature’s catalytic processes.
In this talk, I will introduce the principles and techniques of EPR spectroscopy and highlight several
case studies demonstrating the applications of advanced EPR methods, with particular emphasis on
recent results from our laboratory. [1-10]
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