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A history of the development of molecular conductors is briefly summarized. As a typical example of recently
developed organic conductors exhibiting electro-magnetic properties, the magnetic organic superconductors
developed by author’s group are presented. The metallization of single-component molecular crystals is also
discussed from the viewpoint of the molecularity and metallicity.
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Figure 1. Molecules and their abbreviations.
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Figure 2. (a) Crystal structure and (b) resistivity of
A-(BETS),MCl,.
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Figure 3. (a)Temperature dependence of resistivity and (b)
field-induced superconducting transition of A-(BETS),FeCl,.
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Figure 4. (a) Magnetic-field dependence of the resistivity for
A-(BETS),FeosGaosCls at 1.1[a], 3.1[b], 4.9[c] and 7.7[d] K.
Inset shows a phase diagram. FISC stands for a field-induced
superconducting phase.  (b) Magnetic-field dependence of the
resistivity for A-(BETS),Feo3/GagesCls at 1.0[a], 1.8[b], 2.0[c],
3.2[d], 3.7[e] and 4.5[f] K. Left inset: a phase diagram. Right
inset: temperature dependence of the resistivity at an ambient field.
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Figure 5. (a) Crystal structure, (b) temperature dependence of
the resistivity and (c) magnetic-field dependence of the resistivity
of x-(BETS),FeBr,.
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Figure 6. Schematic picture showing the process of metallization
of single-component molecular crystals.
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Figure 7. HOMO, LUMO, Fermi surfaces and molecular packing
of the first single-component molecular metal, [Ni(tmdt),].
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Figure 8. (@) Crystal structure (lbar) and (b)
pressure-dependence of the room-temperature resistivity of
TMTTeN.
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