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Resonant Tunneling States of Acoustic Waves in Side-Coupled

One-Dimensional Binary Chain with Short-Range Correlations
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Abstract: The transport properties of acoustic waves in a side-coupled one-dimensional binary chain with
short-range correlations are studied by using the transfer matrix method. The results show that the res-
onant tunneling state is absent in the system whether the side coupled atom is always the same as the
corresponding atom in the main chain or not, in which the atoms of main chain randomly appear. There
are many resonant tunneling states when the atoms in the main chain are random dimers. Four resonant
tunneling states appear in the side-coupled chain, in which the side-coupled atoms are always the same as
the corresponding atoms in the main chain. When the ratio 3, of the stiffness and the density of one kind
of the atoms is constant, two resonant frequencies do not change with the ratio 7 of the stiffness and the
density of the other kind of the atoms, and the other two resonant frequencies increase with the increas-
ing 7,. When the ratio is smaller, three resonant tunneling states appear in the chain, where the side-
coupled atoms are always not the same as the corresponding atoms of the main chain. Moreover, the
lowest resonant frequency will split into two frequencies when the ratio 7 s double of the first ratio 7a-
And the two other resonant frequencies increase with the increasing 7,.
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