SUMMARY


While (TMTSF)2X are good metals, (TMTTF)2X exhibit below T( 100-230K a Mott-Hubbard charge localization attributed to the 4kF charge-density-wave (CDW)  bond response of the  electrons to the anion potential. Theory predicts that when Tdecreases under pressure, the dominant instability changes in (TMTTF)2X from spin Peierls (SP) to 2kF spin-density wave (SDW) in (TMTSF)2X. A competition between SP and SDW instabilities is  directly observed at ambient pressure in the hybrid salt (TMDTDSF)2PF6. Another kind of instability occurs in salts containing noncentrosymmetrical anions, which are orientationally disordered at room temperature. In the case of tetrahedral anions, like ReO4-, order is established at lower temperatures due to an anion- ordering transition. At TAO a superstructure characterized by the q1 = (1/2,1/2,1/2) wave vector is established. The q1 AO transition is accompanied by a 2kF distortion of the organic stack. It opens a gap in the charge and spin degrees of freedom at 175 K in (TMTSF)2ReO4. In (TMTTF)2ReO4, where the charge degrees of freedom are localized below T ( 230 K, the AO transition mainly opens a gap in the spin degrees of freedom at 154 K.


A complementary exploration of the phase diagram of the Bechgaard salts is the study of [(TMTSF)1-x (TMTTF)x]2ReO4 solid solution. Our main result is that their electronic properties does not behave monotonically with x. Of particular interest is the obtention for x ( 0.5 of a well-defined compound in which the TMTTF and TMTSF molecules alternate along the three crystallographic directions. It means that a superstructure characterized by q2 = (0,1/2,1/2) is established already at room temperature. Structural and electrical conductivity measurements show that all alloys (0 (x (1) exhibit q1 anion ordering. The temperature of the minimum of resistivity, T, shows a maximum around x = 0.56. Tis not observed only in the pure (TMTSF)2ReO4 (x = 0). On the other hand, spin susceptibility gradually increases from the TMTSF to the TMTTF side of the solid solution. This contrasted behaviour suggests that charge and spin degrees of freedom are decoupled in the alloys and that substitution from both sides of the solid solution enhances the charge localization. We attribute the enhanced charge localization in the 56% alloy to the 4kF site potential arising from the alternate order of TMTSF and TMTTF molecules. The other striking result is that the temperature of anion ordering  does not behave monotonically with x, but shows a minimum around x = 0.56. The first explanation might be that the molecular alternation breaks the centres of symmetry for anions and, in this way, favours the uniform order of anions along the a–direction. Consequently, the q1 anion order to be established, 50% of anions need to change the orientation. This represents a significant cost in energy and this is why TAO is decreased. The second explanation might be that the 4kF site potential modifies the charge distribution along the organic stacks in alloys with x = 0.56 and therefore provokes a decrease of the amplitude of the 2kF bond correlations. This amplitude reduction could qualitatively explain the huge destabilization of the q1 AO transition in the alloys. 
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