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Boosting Gravity-Induced Entanglement through Parametric Resonance

Yuka Shiomatsu,!* Youka Kaku,?>T Akira Matsumura,®>** and Tomohiro Fujita®>%: %

! Department of Physics, Ochanomizu University, Bunkyo, Tokyo 112-8610, Japan
2 Department of Physics, Kobe University, Kobe 657-8501, Japan
3 Department of Physics, Kyushu University, Fukuoka 819-0395, Japan
4 Quantum and Spacetime Research Institute, Kyushu University, Fukuoka 819-0395, Japan
®Kavli Institute for the Physics and Mathematics of the Universe (Kavli IPMU),
WPI, UTIAS, The University of Tokyo, Kashiwa, Chiba 277-8568, Japan

Establishing quantum gravity theory remains one of the major challenges in modern physics,
as the lack of experimental evidence makes it difficult to explore. In response to this challenge,
proposals to test quantum entanglement induced by Newtonian gravity in table-top experiments
have attracted significant attention as a potentially feasible approach far below the Planck energy
scale. In this work, we propose a scheme to amplify gravity-induced entanglement between two
masses using parametric resonance. Specifically, we consider two parametrically resonant oscillators
interacting through Newtonian gravity, each governed by the Mathieu equation. We analyzed the
logarithmic negativity between two oscillators and investigate the effects of random force noise and
linear damping. As a result, we find an exponential growth of gravity-induced entanglement between
the oscillators, which reflects the dynamical instability of parametric resonant systems.

Y. Shiomatsu, Y. Kaku, A. Matsumura, and T. Fujita, “Boosting Gravity-

Induced Entanglement through Parametric Resonance,” Physical Review D,
DOI: 10.1103/thdy-dwcq, arXiv:2511.09169 [gr-qgc].
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