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Abstract. The kinetic integral equation for a quasi-one-dimensional or-
ganic crystal is solved exactly, and the expression for the electrical con-
ductivity is presented as a transport integral. The latter has two sin-
gularities depending on crystal parameters. The possibilities to obtain
analytic expressions in some particular cases and the general numerical
calculations with pronounced singularities are analysed.

1 Introduction

Organic materials attract more and more attention of investigators as low cost
replacements for conventional metals and inorganic semiconductors and as ma-
terials with much more diverse and often unusual physical properties [1]. These
materials are now widely used as the active elements of organic-based devices
such as light-emitting diodes and lasers for displays, photovoltaic cells, field-effect
transistors, and real-time holographic optical recording and processing systems
[2, 3, 4, 5]. Unusual high electrical conductivity [6, 7] and the thermoelectric effi-
ciencies [8, 9, 10, 11] are also predicted in a special class of quasi-one-dimensional
(Q1D) organic crystals under certain conditions. However, in spite of a great
number of theoretical and experimental publications in this field, the mecha-
nism of charge transport in organic materials is not completely understood yet.
This is connected, on the one hand, with a rather large and diverse number of
transport mechanisms in these materials, and on the other hand, each mechanism
is more complicated than in ordinary inorganic materials.

We have studied a model of Q1D organic crystal which takes into account
simultaneously two main interactions of conduction electrons with acoustic vi-
brations of crystalline lattice [6, 7], and also the scattering on impurities and
defects. The first interaction is similar to deformation potential and is caused
by the variation of the transfer energy of an electron from a molecule to the
nearest one. The other interaction is polaron similar and is determined by the
variation of the polarization energy of molecules surrounding the conduction
electron. These interactions have been studied in the literature [12, 13, 14]. But
we have considered these two interactions for the first time together in Q1D crys-
tals. This is important because under certain conditions the interference between
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