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We study the charge conductivity in one-dimensional prototype models
of interacting particles, such as the Hubbard and the t-V spinless
fermion model, when coupled to some external baths injecting and
extracting particles at the boundaries. We show that, if these systems
are driven far from equilibrium, a negative differential conductivity
regime can arise. The above electronic models can be mapped into
Heisenberg-like spin ladders coupled to two magnetic baths, so that
charge transport mechanisms are explained in terms of quantum spin
transport. The negative differential conductivity is due to oppositely
polarized ferromagnetic domains which arise at the edges of the chain,
and therefore inhibit spin transport: we propose a qualitative
understanding of the phenomenon by analyzing the localization of one-
magnon excitations created at the borders of a ferromagnetic region.
We also show that negative differential conductivity is stable against
breaking of integrability. Numerical simulations of non-equilibrium time
evolution have been performed by employing a Monte-Carlo wave
function approach and a matrix product operator formalism.

Comments: 20 pages, 19 figures. Published version

Subjects: Strongly Correlated Electrons (cond-mat.str-el); Quantum
Physics (quant-ph)

Journal reference: Phys. Rev. B 80, 035110 (2009)

DOI: 10.1103/PhysRevB.80.035110

Cite as: arXiv:0901.2032v3 [cond-mat.str-el]

Submission history

From: Davide Rossini [view email]

[v1l] Wed, 14 Jan 2009 14:50:41 GMT (194kb)
[v2] Wed, 8 Apr 2009 08:29:21 GMT (226kb)
[v3] Thu, 9 Jul 2009 13:11:55 GMT (227kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

Download:

. PDF
. PostScript
. Other formats

Current browse context:

cond-mat.str-el
< prev | next >
new | recent | 0901

Change to browse by:

cond-mat
quant-ph

References & Citations
. CiteBase

Bookmarkgwnat is this?)

(x| citeULike logo

(x| Connotea logo

|E| BibSonomy logo

(x| Mendeley logo

(x| Facebook logo

|E| del.icio.us logo

(Help | Advanced search)

(x| Digg logo | [x] Reddit logo




