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Abstract

In this work, we have studied the effects of thermal fluctuations on the stability of polaron motion under
the influence of an external electric field. Zero temperature calculations have been reported previously
showing the existence of critical electric field, E,., where the system transitions from a stable polaron
motion to a Bloch-like oscillation. In this study, we further report that for intermediate polaron sizes the
lifetime of such Bloch-like oscillations decay with time due to excessive phonon emission. Our numerical
simulations show that the value of E, is finite for small temperatures. However, E, rapidly decreases
with increasing T and becomes practically zero for T > T,,.. In this small but finite temperature window,

we report how temperature affects (a) the electric current density, and (b) the Bloch-like frequencies.
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1. Introduction

Charge transport in organic compounds has been an active research area for more than three decades,
mainly because of their potential use in electronic devices. Experimental observations have reported high
mobilities in rubrene and pentacene that are comparable to inorganic semiconductors [1-3]. This high
mobility can, however, be altered by any type of disorder that induces localization of the charge carriers
[1]. Understanding the influence of thermal fluctuations on the charge transport mechanism is, thus,

crucial for improving the performance of organic-based electronic devices.
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