Photo-induced spin-state dynamics near the thermal phase transition temperature in the spin-crossover complex 
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Recently photo-induced phase-transition phenomena have been attracting much attention around the thermal phase transition temperature in spin-crossover complexes. In this study, we investigate relaxation dynamics of photo-induced spin-state in the [Fe(ptz)6](BF4)2 compound by transient absorption spectroscopy. [Fe(ptz)6](BF4)2 shows a spin transition with hysteresis loop (T1/2↓=128K,T1/2↑=135K). The X-ray diffraction measurements reveal that spin transition is accompanied by the structural phase transition.[1] Figure 1 shows relaxation dynamics from photo-excited state(□) near the spin transition temperature. One can see 2-step relaxation via the intermediate state. As temperature increases, the interval of the state becomes faster and this state almost disappears at 122K. Above 122K, the intermediate state reappears and the interval of the state gets longer. The inset in Fig. 1 shows a summary of high spin-state dynamics. It is confirmed that high-spin fraction of the intermediate state increases abruptly at 122K, suggesting that the intermediate state may take a high-spin state or a low-spin state. A spin transition occurs between the two states at 122K. This suggests that the structure of the intermediate state has the same structure of the high temperature state which is different from photo-excited state(□) or final state(○).
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Fig.1  Relaxation dynamics in  [Fe(ptz)6](BF4)2  from photo-excited(□) state to final state(○) through intermediate state(△) after photo-excitation stopped. Inset shows thermal dependence of HS fraction of these three state(△,○,□) and thermal hysteresis(+)








