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Time-resolved electron spin resonance spectroscopy of integer-spin reaction
intermediates using terahertz waves

Ohmichi, Eiji
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In order to establish a novel technique for time-resolved electron spin
resonance (ESR) spectroscopy in the terahertz (THz) region, we developed the THz-ESR measurement
system combined with a nanosecond pulse laser. Finally, the system with a time resolution of 10 ns
was developed at cryogenic temperatures. Also, in order to increase the sensitivity, we fabricated
metallic planar antennas to enhance the oscillating magnetic field components of THz waves.
According to the numerical simulations, a 100-fold increase of the oscillating magnetic field was
attained in a wide frequency range. We paid attention to the interaction between ferrous irons (S=2)

and the amyloid B protein, which is thought to be responsible for the emergence of Alzheimer
diseases. Preliminarg X-band ESR measurements are suggestive of the important role of integer spins
in the interactions between iron ions and amyloid (3 .
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