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Dynamical Analysis of Transient Molecular Magnetism and Structural Change

by Time-Resolved X-Ray Absorption Fine Structure
Shunsuke NOZAWA* and Shin-ya KOSHIHARA **

In this study, we report the first direct observation of the transient spin-state in the disordered system
by time-resolved XAFS (X-ray absorption fine structure) using a pulsed hard X-ray beam. By detecting
the evolution of the inner-atomic transition of the divalent iron ion, the transient spin-crossover transition
from 'A, low spin state to °T, high spin state has been directly observed on the picosecond timescale.
Furthermore, the time-resolved investigation in the X-ray absorption near-edge structure and the
extended X-ray absorption fine structure provided dynamic information on the altered electronic states
of the iron as well as information on the structural change in the Fe-N bond elongation of 0.17 A resulting
from the formation of the high-spin excited state. This unique experimental technique probes the excited
states and provides a new level of understanding of ultrafast reactions in spin crossover transitions as well
as in magnetic photocatalysts, nanomagnets, biological magnetic systems, and photo-induced phase
transition.

Key words: time-resolved XAFS, ultrafast science, photo-induced spin crossover, molecular magnet,
PF-AR (Photon Factory-Advance Ring)
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