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Recent investigations on low-dimensional quantum Heisenberg antiferromagnetic spin systems
have revealed the appearance of the S = 1/2 antiferromagnetic spin ladder. Especially even-
leg versions of this system are of particular interest, owing to the presence of a spin gap, a
short-range resonating valence bond (RVB) ground state and the possible manifestations of a
superconducting state by carrier doping.

We have recently succeeded in synthesizing a [Ni(dmit),]— (S = 1/2) molecular spin ladder,
[Ph(NH3)]([18]crown-6)[Ni(dmit),], using the supramolecular cationic species [Ph(NH3)]([ 18]
crown-6). From extended Hiickel molecular orbital calculations, the ratio (J, : J,: J*) of the
magnetic exchange interactions between the ladder rung (J.), ladder leg (J,) and diagonal (J*)
directions was estimated to be 8 : 1 : 0.5. The magnitude of the spin gap |4/ks| was estimated
from magnetic susceptibility measurements to be 190 K. In this work, the band-filling effects

and carrier doping of the compound were reported.

Generally, carrier doping in organic crystals are much difficult because of large effect of lattice
distortion with introduction of different shaped molecule having different electronegativity
or valence. In fact, the carrier doping to molecular spin ladder was previously unreported. As
strategy of this work, I utilized supramolecular system in the salt. Since crown ether include
not only ammonium group but also neutral amino group, these two supermolecule structures
have the same form. It is expected to be possible to dope with hole with suppressing lattice
distortions. Actually, while the resistivity of the pristine salts was estimated to be 1 MQcm at
room temperature that of doped salts showed about 10 Qcm so the difference in phenomenon

was more than 5 digits without lattice distortion from X-ray structural analysis.
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