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Abstract

For the first time exact multielectronic ground states have
been deduced for periodic polymer chains containing Hubbard
interaction and square cells, representing non-integrable itin-
erant many-body systems under the action of external fields.
The variety of arising unusual physical properties place such
systems close to technological application possibilities in nan-
otechnology and spintronics.

I. Introduction

Polymers and molecular chains are genuine objects for nanotechnology.
Based on them, molecular electronics devices can be constructed as field
effect transistors, diode rectifiers, light-emitting diodes, etc. On this line,
organic polymers are studied in order to open possibilities for the use of spe-
cial ordering effects in molecular devices as superconductivity, organic fer-
romagnetism or spin polarized conductivity. Since in such systems peculiar
properties arise which can be altered by approximations, non-approximated
methods are also in view to be used in their analysis.

151



I1. Results

Recently [1], we have for the first time applied such methods in deducing
the first multielectronic, particle number dependent and exact ground states
for such systems with square unit cell, in presence of external electric and
magnetic fields. The method uses the positive semidefinite operator tech-
nique [2, 3], and provides quite interesting physical properties as insulators
on a continuous and finite concentration region of carriers, spin-polarized
conduction, correlated half-metal, fully and partially saturated ferromag-
netic states in an insulating phase, which by the action of external fields
become metallic and non-magnetic, etc. Based on these results, even the
design of spin valve devices has been suggested for applications in spin-
tronics [1]. Taking into account itinerant linear chains with spin-spin type
of interactions, metal-insulator transitions provided by correlation effects
have been also deduced [4].

References
[1] Z. Guldcsi, A. Kampf, D. Vollhardt, Phys. Rev. Lett. 99, 026404
(2007).
[2] Z. Guldcsi, D. Vollhardt, Phys. Rev. Lett. 91, 186401 (2003).
[3] Z. Guldcsi, D. Vollhardt, Phys. Rev. B72, 075130 (2005).

[4] 1. Chalupa, Z. Guldcsi, Jour. of Phys. C19, 386209 (2007).

152



