Photo-selective spin switching in a binuclear iron (II) complex, investigated by X-ray diffraction
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For a long time physicists and chemists focused their interests on the phase transition phenomena driven by temperature or pressure in the molecular solids between two phases associated with different physical properties. New interests have appeared around 
the possibility to drive such effects by laser excitation, namely the photoinduced phase transition [1,2]. The spin crossover iron (II) systems presenting the LIESST effect (light-induced excited spin-state trapping) are prototypes materials to investigate the photo-switching of molecular solids between high spin (HS) and low spin (LS) states.

The binuclear iron (II) complex [Fe(bt)(NCS)2]2(bpym) we present here, is particularly interesting since it undergoes a two steps phase transition as a function of temperature, corresponding to the sequence of 3 phases (LS-LS, LS-HS on the plateau and HS-HS). 
At low temperature, it is possible to selectively and reversibly photo-switch to the HS-HS or HS-LS states [3] by changing the excitation wavelength. 

X-ray diffraction was demonstrated to be an efficient technique to investigate the LIESST effect, because of the large structural reorganization around the Fe sites in [4,5]. We will present here the structural investigation we performed around of this selective 
and reversible photo-switching effect in [Fe(bt)(NCS)2]2(bpym). The structural signatures such as the change of volume, intensity of the Bragg peaks and the geometrical changes at the molecular level are strong signature of the photo-switching between the LS-LS, LS-HS and HS-HS. The mechanism associated with the homogeneous photo-doping 
of the HS-HS or HS-LS states will be also discussed.
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