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ABSTRACT: We show that when anharmonicity is added to the electron–phonon
interaction it facilitates electron pairing in a localized state. Such localized state appears
as singlet state of two electrons bound with the traveling local lattice soliton distortion,
which survives when Coulomb repulsion is included. VC 2011 Wiley Periodicals, Inc. Int J
Quantum Chem 112: 551–565, 2012
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1. Introduction

I t is known that the electron–phonon interac-tion results in the lowering of the energy of

quasi-particles (dressed electrons, holes, excitons,
etc.) [1–6]. Depending on the strength of the cou-
pling and the ratio between the Debye energy of
phonons and the characteristic energy of a quasi-
particle (band width), the latter is either in an
almost free band state or is trapped in a large po-
laron or small polaron state [1–6]. For instance, at
moderate values of coupling, large polarons corre-
spond to the lowest energy of the system [6].
From the point of view of conducting properties,
the large polaron is the most important case, and
there is a wide class of crystals where the neces-
sary conditions for its formation are fulfilled. In
one-dimensional (1D) molecular crystals, such
large polarons have been described by soliton-
bearing nonlinear evolution equations and are
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