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Abstract
In this article, we introduce our recent investigation at SPring-8/BL02B2 on the nonequilibrium steady state of pho-
toexcited spin-crossover salts, which consists of Fe2* complexes and counter cations. The Fe2* complex takes two states;
one is the low-spin state (S=0) and the other is the high-spin state (S=2). The photoexcitation can convert the low-spin
site into the high-spin state, and hence, a finite the high-spin site is excited balancing with the thermal relaxation process.
When the excitation power exceeds a critical value, we observe a dynamical phase transition into the high-spin condensed
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state.
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Figure 1. Electronic configurations for the high-spin and low-spin

states of Fe2*.
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Figure 2. Schematic pictures for spin-crossover complex under (a)
weak and (b) strong excitations. Open and filled circles represent the
low-spin and photo-excited high-spin ions, respectively. Hatching in
(b) indicates the high-spin dense region. The relaxation rate con-
stant y, in the hatched region is much smaller than y, in the ground
state.
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Figure 3. In situ synchrotron-radiation X-ray powder diffraction
patterns under various excitation powder for [Fe(ptz)4] (BF,), at 91
K. The thick solid curve is the powder pattern without photo-excita-
tion. The various diffraction patterns are quickly (<2 min.) reco-
vered when the excitation light is turned off. The broken curve is the
powder pattern at 150 K in the high-temperature phase.
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Figure 4. In situ synchrotron-radiation X-ray powder patterns
(crosses) under various excitation field of [Fe(ptz)¢](BF4), (a) 39
mW and (b) 70 mW. The solid curve represents the results of the
Rietveld refinement with (a) single rhombohedral (R-3; Z 3) struc-
ture and (b) two rhombohedral structures. The inset shows the mag-
nified powder patterns (crosses) together with the Rietveld refine-
ment (solid curve). The lower pictures show Debye-Scherrer powder
rings.
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Figure 5. Excitation power dependence of (a) lattice constants, a
and ¢, (b) Fe-N4 bond distance dr.n and (c) mass fraction vg for
the secondary phase for [Fe(ptz)¢] (BF,), at 91 K. Square symbols
represent the values for the photo-induced secondary phase.
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Figure 6. Absorption spectra of [Fe(ptz)¢] (BF,), crystal at 77 K

(low-spin state) and at 300 K (high-spin state). Downward arrow
represents the probe and the excitation photon energy.
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Figure 7. Density nys of the high-spin molecules against excitation
power density P in [Fe(ptz)¢] (BF,), at 77 K.
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Figure 8. Phase diagram of the Nafion—[Fe (Htrz);] film against
excitation power density P and temperature 7. The hatched region
represents the condensed phase of the excited high-spin molecules.
Insets show the distribution pattern of the high-spin molecules.
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