ANOMALOUS NON-EQUILIBRIUM ELECTRON TRANSPORT IN ONE-
DIMENSIONAL QUANTUM NANO WIRE AT HALF-FILLING: TIME
DEPENDENT DENSITY MATRIX RENORMALIZATION GROUP STUDY

M. Okumura®? H. Onishi®, S. Yamada®? and M. M achida®?

'CCSE, Japan Atomic Energy Agency, 6-9-3 Higashi-Ueno, Taito-ku Tokyo
110-0015, Japan
2CREST(JST), 4-1-8 Honcho, Kawaguchi, Saitama 332-0012, Japan
3Advanced Science Research Center, Japan Atomic Energy Agency, Tokai, |baraki
319-1195, Japan

E-mail: okumura.masahiko@jaea.go.jp

Recently, photo-induced insulator-metal transition has attracted great attention
because of the experimental observation of the surprising ultrafast non-equilibrium
phase transition [1-3]. Many theoretical investigations has been continued to
understand the mechanism of the ultrafast dynamics during the phase transition [4].
However, al properties of the phase transition have been not fully understood.

In this paper, we study strongly correlated behaviors of electrons at half-filling in
a short one-dimensiona quantum nano-wire during the photo-pumping via an
externa eectric field by using time-dependent density-matrix renormalization group
method. Asaresult, we observe a very rapid growth of the swave superconducting
correlation. The superfluid carrier is doublon which is dynamically created by the
electric fiddd. We discuss a possibility to observe our results in ultracold atom
experiments in near future.
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