IJPR Vol. 26, No. 1 abstract 9

IRANIAN JOURNAL OF . )
Iranian Journal of Physics Research, Vol. 26, No. 1, 2026

DOI: 10.47176/ijpr.26.1.02215
L £ 5 £ 4 0 0/

Dynamic control of magnon—photon coupling in magnetic sphere—cavity
system

S Heidarpour, A Abdolali, and B Zare*
1. Department of Electrical Engineering, Iran University of Science and Technology

2. Department of Physics, Iran University of Science and Technology

E-mail: bzarer@iust.ac.ir

(Received 21 October 2025 ; in final form 07 December 2025)

Abstract

The dynamics of a hybrid system consisting of three magnetic spheres embedded in a microwave cavity are
investigated, where each sphere is subjected to static and time-varying magnetic fields. The results show that,
in a symmetric configuration with identical spheres, the cavity-mediated coupling leads to the formation of
bright and dark modes. Applying periodic drives enables coherent and dynamic control over the hybrid
magnon—photon states. Through Floquet engineering, the coupling between the main and drive-induced
sideband modes can be precisely and reversibly tuned by adjusting the drive frequency and amplitude,
providing a framework for dynamic control of hybrid states in quantum systems.
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