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(1) Anion size and isotope effects in (EDO-TTF)2XF6: (EDO-TTF)2PF6 undergoes the peculiar 
metal-insulator transition and the ultra-fast and highly efficient 
photo-induced insulator-to-metal phase transition. The deuterated 
salts, (EDO-TTF-d2)2XF6 (X = P, As), showed the higher transition 
temperatures (TMI’s) by 2~3 K than the undeuterated salts. The TMI 
and the width of thermal hysteresis (ΔTMI) of (EDO-TTF)2XF6 (X = P, 
As, Sb) systematically changed depending on the anion, i.e., the TMI 
decreased and the ΔTMI increased with increasing the anion size (PF6 
< AsF6 < SbF6). 
 
(2) Room temperature phase transition in (MeEDO-TTF)2PF6: The black plate modification 
of (MeEDO-TTF)2PF6 exhibited the semiconductor-to-semiconductor first-order phase transition at 
around room temperature. One donor molecule was crystallographically unique in both the high- and 
low-temperature (HT and LT) phases, the HT phase of which is isostructural to the metallic 
(MeEDO-TTF)2X (X = BF4, ClO4). The vibrational spectroscopy, which is a higher time-resolution 
measurement than X-ray diffraction, proved that the nearly localized charge disproportionation takes 
place in the HT phase and the distinct charge disproportionation evolved in the LT phase.  
 
(3) Structures and physical property of radical cation salts of TP-EDTT: (TP-EDTT)2SbF6, 
(TP-EDTT)3(PF6)2, (TP-EDTT)GaCl4, and (TP-EDTT)ReO4 were prepared. 
Based on the bond lengths, it was suggested that three kinds of differently 
charged molecules coexisted in the PF6 salt. In the semiconducting SbF6 salt, no 
sign of charge disproportionation was found in the range from 300 to 6 K to 
assign this salt as a dimer Mott insulator. 
 
(4) Charge disproportionation in θ-(BTM-TTP)2SbF6: θ-(BTM-TTP)2SbF6 shows 
semiconducting behavior, while the band calculation affords the closed 
Fermi surface characteristic of 2D metal. In order to clarify the origin of 
the carrier localization, Raman spectroscopy was applied to reveal that 
the charge disproportionation occurs from room temperature and the 
fluctuation of charge is suppressed with decreasing temperature. 
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