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Orbital, charge and spin degrees of freedom in molecular solids
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Orbital degeneracy in the two-dimensional molecular solids were examined.
(1) MedP[Pt(dmit)2]2 exhibited the phase transition around 200 K. HOMO and LUMO levels in 50 % of
dimers were interchanged below 200 K. The same phenomena were observed in Med4N[Pt(dmit)2]2 and Me4Sb
[Pt(dmit)2]2. This result indicates the orbital degeneracy was canceled below the phase transition
temperature. (2) The magnetic transition and charge disproportionation were observed at the same
transition temperature. (3) In contrast, the interchange of the HOMO and LUMO levels remained below
the phase transition temperature of Cs[Pd(dmit)2]2. The vibrational spectroscopy revealed that the
competition between several kinds of inter-dimer interactions was canceled below the phase
transition temperature. This competition was also observed in EtMe3Sh[Pt(dmit)2]2 at the liquid
helium temperature. This result suggests that charge and lattice fluctuation is the driving force of

the geometrical frustration.
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