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Abstract

Molecular electronics has attracted attention due application in nanoscale electronic devices. Feynman was
the first scientist to propose that a molecular machine could be built, in which atoms would work the same
role as the bricks of a regular size structure, composing a nanometer appliance. These nanostructures can
present features which are sometimes similar to well-known devices as Zener diodes, resonant tunnel diode,
field-effect transistors,

thyristors, capacitors, electrochromic devices and so on. However, it offers a viable alternative to overcome
difficulties associated with the continuing shrinking of electronic devices in the silicon-based technology. In
this presentation we discuss recent finds in the

field, focusing on one- and two-dimensional organic systems working as usual and non-usual devices and ad-
dressing important effects related with electronic transport, such as push-pull molecules, Coulomb blockage,
negative differential resistance, strong and weak coupling, quantum interference, topological insulator behav-
ior, edge passivation, coherent and incoherent transport, tunnelling regime, semiconductor-metal transition
,switches, and a few applications will be addressed. Also, as example, we have investigated by means of
nonequilibrium Green'’s functions method coupled to Density Functional Theory, the electronic transport
properties of molecular heterojunctions attached to metallic organic electrodes. We are going to show how
tuning electronic properties as current and conductance and how they are strongly correlated to Fowler-
Nordheim and Millikan-Lauritsen signatures for several systems.

References

[1] ARAUJO, J. W. O.; MOURA-MOREIRA, M.; DEL NERO, J.PHYSICA E-LOW-DIMENSIONAL SYSTEMS &
NANOSTRUCTURES, v. 135, p. 114953, 2022.

[2] SILVA, C.A.B.; SANTOS, J.C.S.; DEL NERO, J. MATERIALS LETTERS, v. 313, p. 131776, 2022.

[3] SAMPAIO-SILVA, A.; FERREIRA, D.F.; SILVA, C.A.B. ; DEL NERO, J. COMPUTATIONAL MATERIALS
SCIENCE, v. 210, p. 111456, 2022.

[4] MOURA-MOREIRA, M.; FERREIRA, D. F. S.; DEL NERO, J. PHYSICA B-CONDENSED MATTER, p. 412705,
2021.

[5] MOTA, E. A. V.; MOURA-MOREIRA, M.; SIQUEIRA, M.; SILVA, C.A.B. ; DEL NERO, J. PHYSICAL CHEM-
ISTRY CHEMICAL PHYSICS, v. 23, p. 2483-2490, 2021.

[6] SILVA, C.A.B. ; NISIOKA, K. R. ; MOURA-MOREIRA, M.; DEL NERO, J. MOLECULAR PHYSICS, v. 119, p.
e1976427, 2021.

[9] NISIOKA, K. R. ; SANTOS, J. C. S. ; DEL NERO, J. ; SILVA JUNIOR, C. A. B.. APPLIED SURFACE SCIENCE,
v. 504, p. 144410, 2020.

[10] The author thanks to Brazilian CNPq funding agency (305064/2020-7) and PROPESP/UFPA.

Orateur: Prof. DEL NERQO, Jordan (Universidade Federal do Para)

Classification de Session: Oral



