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Since the discoveries of Peierls transitions of one-dimensional molecular metals around the early 1970s, and
especially the discovery of the first organic superconductor in 1980, a great deal of progress has been made in the field
of physics and chemistry of molecular conductors. In this review, our studies and the related works on the
development and electromagnetic properties of several molecular conductors such as a-, B-, 6- and k-ET,l;,
single-component molecular metal, [Ni(tmdt),] and two types of magnetic organic superconductors based on BETS
molecules and magnetic FeCl, and FeBr, anions, were briefly described. The thermal properties of magnetic organic
superconductors, especially somewhat mysterious properties of the field-induced organic superconductor,
A-BETS,FeCl, clarified by Nishio’s group were also described.
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Fig.1 Molecules and abbreviations.
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Fig.2 Frontier molecular orbitals.
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Fig.3 Packing mode of Ni(tmdt), molecules, Fermi surfaces
and resistivity of the first single-component molecular metal,
[Ni(tmdt),].

135



Fr, FERERDZ EICREI LT, MG ORE, YR
fli, RAN—RA-T7 7T N7 = REOBIA E 2B TR0,
B O REGD, M—RE D5 7720 THR I T Mk )
THORNLRFEC 13 Rt 7 =/ E RO E R
TH D HFHGEH LT, Fig.3 12135 723 722 < i il v
Ui L TV AT L Bl OFAEIC L 0 B b i
BRGEEOREEZ LB LAY RHES RAA—2-T7 7
VTNT 2 VEBRIZE o TRES N7 = VI H O E R
L7z, ZOLHIZLT, —fEOSTEITNL TEX&R
OFESESRD ZEICRHL, DT EERES D, HWVICH
VDWW ERWHE LR TEE o0& ZMAT5F
MTEFTENTHoTe, LN LE—HOS 172 TH
Kl BRE R E BT HITIEE Lo T,

4. SFHEEEBEER

STHEBEEDODXZ A TOEKRICETZ LIcL X 5,
Vrxo—A LI LY EBBEEARRE S TN 10 £
1T EDM, ROBOLEE OEARBBRIIH S 72720 7 IEE
[REEZHET DL Thot, o THRMD 10 /T
ABARERRE 2 3 2 W REME N B D & PRS- /E T =
FrEXELTHEMTSZ LITERMICET TEX-20TH
b, LinL, T0HhEHR S, D & LTBETS o +& A,
X & LTI 7ot 7 =4 T 5 FeZ, (Z=Cl, Br)%= H
WHZELIZE-T, XICA#BEICr&REFEZHEESED
%H & RIS RBICEREN TMLET D T =4 g
MIRTEBRE—A Y NEBEAT L LW “kEAbEd
ZEERLT, n@RET EMKRE— A NOMEAEEHIC
X o THiT- e RGN & R AR BRSNS B 5 4
FELT=DOTHD, ZORMIFEFIC) TERL, 2000 4F
HIf2 26D T O FRORBENE A HGESER, «-BETS,FeBr, %)
L, £, ELREBEEIC L - THID TN ORI
EABIRER, A-BETS,FeCl, 233 W &N 7=, Fig.4, Fig5 I
%, A8 & AT 7 1Bl & FFOA-BETS,FeCly D &
BRI & LR OBERTEZ R LTz, R T =4
% & T eA-BETS,GaCly | 1SR CRREIEB 2R/ 9 08, BbET
= %A L7-A-BETS,FeCly 13EIR THaf A Iz L,
WA A OFEOHFENEERREZREL VDI L%
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Fig.5 Resistivities of A-BETS,MCl, (M=Fe, Ga) and the
susceptibilities of A-BETS,FeCly.
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Fig.9 Specific heat of k-BETS,FeBry.
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