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ABSTRACT
Electron field emission analysis of carbon and silicon nanowires.

In the pursue of more efficient components with which to build highly performing electronic
devices, along with new techniques allowing further miniaturization of manufactured products, new
electronic devices of nanoscale are being researched [1-2]. Nanowires play an important role since
they can be used for providing the necessary connections between nanocomponents and for building
the central parts of these components themselves [3]. In the nanometric scale there are
nanostructures such as: bulks (3-D), films (2-D), tubes (1-D) and nanoparticles (0-D) [4]. These
nanometric structures undergo quantum physical phenomena, thereby exhibiting quantum properties
which are less noticeable than those observed in structures of greater dimensions. Such quantum
behaviors lead to physical properties of certain materials that may be either unknown or
unexpected. Among those properties is the electron field emission, which has been explained by
quantum tunneling; therefore, electron field emissions are quantum tunneling [5]. In 1929, Ralph H.
Fowler and Lothar Wolfgang Nordheim proposed a theory of field electron emission for bulk
metals, known as Fowler-Nordheim tunneling [6]. This model describes how electrons may tunnel
into the vacuum as a potential field is applied to the system, thus overcoming the potential barrier,
i.e., the Fermi level. If a conductor is placed near this electronic emitter, thus acting as a receiver for
the electrons, an electric current may be established, as electrons are propelled into the receiver [7].
Therefore, the distance between emitter end receiver is an important parameter [8]. This
phenomenon is very interesting regarding electronic junctions [9-10]. With that in mind, this work
analyses the tunnel conducting properties for both the carbon and silicon nanowires. This analysis is
carried out by means of molecular modeling of a bulk containing two electrodes, emitter and
receiver (or cathode and anode), are kept at a distance, and ab-initio calculations of electronic
transport. The results of for both nanowires are plotted and compared.
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