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In order to study the quantum dynamics of charge/spin-orders in highly correlated electron systems, we
developed a technique in which electrical pulses were applied to drive the charge/spin-orders out of
equilibrium and their response was studied using electrical transport measurements.

Using the experimental setup as shown in Figs. (a) and
(b), we studied a high temperature superconductor
La1.48Nd0.4Sr0.12CuO4, in which charge-order is in the
form of stripes. Fig. (c) shows a representative effect of
a single current pulse on the c-axis resistance Rc. The
pulse induces switching to a stable, lower resistance
state, with ΔRc defined as the drop in Rc after the pulse.
Similar measurements were performed with different
amplitude Ip and duration τ of current pulses at various
temperature, with each measurement carried out after
either a warm-up or a cool-down protocol. ΔRc had a
maximum at temperature near the charge-order onset
[Fig. (d)], demonstrating that, for small enough
perturbation, pulsed current injection allows access to
nonthermally induced resistive metastable states.
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