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Two-time weak measurement protocol for ergotropy
protection in open quantum batteries

Quantum batteries are emerging as highly efficient energy storage devices that can exceed classical perfor-
mance limits. Although there have been significant advancements in controlling these systems, challenges
remain in stabilizing stored energy and minimizing losses due to inevitable environmental interaction. In this
paper, we propose a protocol that employs selective weak measurements to protect quantum states from such
influence and mitigate battery discharging, that is feasible in state-of-the-art technologies. We establish ther-
modynamic constraints that allow this method to be implemented without disrupting the overall energy and
ergotropy balance of the system, i.e., with no extra net recharging. Our findings demonstrate that appropri-
ately chosen measurement intensity can reduce unwanted discharging effects, thereby preserving ergotropy
and improving the stability of quantum batteries. We illustrate the protocol with single and two-qubit sys-
tems and establish the generalization for N-cell batteries. Additionally, we explore how weak measurements
influence the coherent and incoherent components of ergotropy, providing new insights into the practical
application of quantum coherence in energy storage technologies.
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