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Abstract

Agl and Cul were known as the typical superionic conductors. In the present study, the local
static and dynamic structures of AgxCuixI crystal were investigated by means of NMR, ab initio
MO and MD methods. First, we measured the 3Cu and 199Ag NMR chemical shift and the Cu
NMR spin-lattice relaxation time (T1) of AgxCuixI crystal in the range of 295-520K. The observed
signals showed the high-field shift with increasing temperature in both y- and a-phases. In the
a-phase, T1 increased exponentially with rising the temperature above 450K. We determined the
activation energy for the cation diffusion as 11 kd/mol.

The NMR chemical shift and T: of the AgxCui-xI in the a-phase were analyzed by ab initio MO and
MD calculations. By the ab inito MO calculation, we obtained the shielding surfaces of cation
located in the bee sub-lattice of iodines. The density distributions and the distributions of resident
time of cations were evaluated by the MD simulation usinga soft-core potential. These distributions
and the shielding surfaces gave us the theoretical values of the NMR chemical shift and T\. Finally,
the local structures of a-AgxCui-xI were made clear by comparison of the calculated value with the
observed one.
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