
ELECTRON CORRELATION EFFECTS IN SUPERCONDUCTING NANOWIRES IN AND
OUT OF EQUILIBRIUM

R. Tuovinen

QTF Centre of Excellence, Department of Physics, University of Helsinki, Finland

email: riku.tuovinen@helsinki.fi

One-dimensional nanowires with strong spin–orbit coupling and proximity-induced superconductivity
are predicted to exhibit topological superconductivity with condensed-matter analogues to Majorana
fermions [1, 2]. Here, the nonequilibrium Green’s function (NEGF) approach with the generalized
Kadanoff–Baym ansatz is employed to study the electron-correlation effects and their role in the topo-
logical superconducting phase in and out of equilibrium. In equilibrium, the NEGF approach was found
to be in accordance with density matrix renormalization group data of Reference [3], where it was found
that repulsive interactions enhance the effective Zeeman splitting while suppressing the pairing potential
(see the energy-band structure obtained by the spectral functions in Figure 1). Moreover, electron-
correlation effects were found to affect the transient signatures regarding the zero-energy Majorana
states, when the superconducting nanowire was subjected to external perturbations such as magnetic-
field quenching, laser-pulse excitation, and coupling to biased normal-metal leads [4].
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(a) U = 0.0, µ = 0.0
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(b) U = 0.0, µ = 0.23
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(c) U = 0.5, µ = 0.0
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(d) U = 0.5, µ = 0.23

Figure 1: Momentum and energy-resolved spectral function (color map; arbitrary units, where darker is
higher) for the (a-b) noninteracting, U = 0.0, and (c-d) interacting, U = 0.5, nanowire.
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