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1- ABSTRACT

In this research, we develop a compact planar Attached Split-Ring Resonator (ASRR) cavity designed to support strong magnon—photon coupling (MPC)
through enhanced microwave magnetic-field confinement and improved quality factor. We further investigate how the geometry of the magnetic element in-
fluences the coupling by comparing three yttrium iron garnet (YIG) structures: a full ring, a half ring, and a disk. Our goal is to establish a scalable planar plat-
form for cavity magnonics and to understand the role of magnetic geometry in determining coupling strength and cooperativity.
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alternative but require optimized coupling.
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COMSOL Multiphysics was used to simulate the coupled electromagnetic
5' TH RE E YIG G EOM ETRI ES ADDE D 6- MODE LI NG APPROACH and magnetic response of the optimized ASRR-YIG system.
YIG structures were introduced into the region of maximum micro- The cavity response was calculated by solving the electromagnetic 1 0 0
wave magnetic-field intensity to investigate the influence of magnetic wave equation derived from Maxwell’s equations, providing the
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Full Rlng aCllj Rlng Disk resonance frequency, quality factor, and microwave magnetic-field This enables the simulation of magnon—photon hybridization
distribution of the resonator. and the observation of avoided level crossings.

c . . . . . FMR condition at f = 5.48 GHz - BO = 0.1905 T
For the full-ring and half-ring geometries, the FMR field was determined by solving the [ :

linearized LLG equation, including both exchange and demagnetizing fields.
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These geometries show how magnetic shape influences the coupling

strength, linewidths, and cooperativity of the hybrid magnon—photon system. o
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7- RESULTS

The coupling characteristics of the ASRR-YIG system were quantified from the simulated transmission spectra (S21).

The cavity linewidth was extracted from the full width at half maximum (FWHM) of the uncoupled cavity resonance.
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The magnon linewidth was obtained from the FMR peak in the uncoupled region of the dispersion.

At the resonance condition, the avoided level crossing produces two hybridized modes separated by (2g), allowing

direct extraction of the coupling strength (g).
These parameters provide a quantitative measure of the strength and efficiency of magnon—photon coupling.
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magnon-phonon coupling coupling are in the strong regime

8- NEW RESEARCH DIRECTION .
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Develop a compact highly sensitive integrated platform
for magnon-microwave photon coupling.
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Investigate strong magnon—photon coupling.
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9- CONCLUSION

- Optimized ASRR achieved a high Q-factor (Q = 190) with strong microwave magnetic-field confinement.

Introduce single and multiple micron-sized YIG elements for
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single- and multi-resonator architectures. le\é//L
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- Strong magnon—photon coupling was demonstrated for all YIG geometries. The research has received financial support from
- YIG geometry significantly influences coupling strength and cooperativity. the National Science Center of Poland, OPUSLAP

grant no. 2020/39/1/S73/02413

- The YIG disk exhibited the strongest coupling (g = 135 MHz) and highest cooperativity (C = 25.3).

- The optimized ASRR provides a promising platform for compact planar cavity magnonic devices.
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