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► We manage to build a full model on COMSOL®, combining a power splitter and a reentrant cavity

► Extension of  the theoretical model from [3] in order to understand the dissipative coupling in magnon 
photon two tone driven system

► The coherent coupling has been reached, but the dissipative one has not been achieved yet

► Enhancing of the coupling strength Investigation of new two-tone reentrant cavity designs 
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►3-port reentrant microwave cavity:

- Homogenous RF magnetic field between the two posts of the cavity The phase port is a loop antenna 
encircling the YIG sphere

- By unequally splitting the power and dephasing the input port and the phase port we can control the 
coupling between magnons and cavity photons

►Exploit the tunability of magnon based applications to lead the system to the dissipative regime which features non-reciprocity

►Hybrid system: The chosen magnetic material is a 1mm diameter YIG sphere loaded in a 3-port microwave network

►Additional drive: By using an additional third port (phase port), used as a direct drive for the magnons, the amplitude ratio δ0 and 
phase shift φ between the cavity input port and the magnon port can be controlled

►The coupling strength can be either purely real, complex or purely imaginary, allowing us to tune the system’s coupling regime from 
coherent to dissipative at will 

► Input-output formalism:

- The input-output formalism 
describes the interaction 
between a cavity system and 
its environment by allowing 
the system to couple to 
external modes

- Three different sets of bath 
photons are associated to each 
of the three ports of the cavity

► After determining the tuning parameters with theory, we develop a simulation model

► By using an unequal power splitter and by tuning the phase difference between the 
two input ports, we can control the coupling value computed by COMSOL®

► We fully model an unequal power splitter directly connected to the cavity 

► The phase difference between the cavity port and the phase port is controlled by 
tuning the dielectric constants of each coaxial cable

Over the last decade, cavity magnonics has attracted a lot of attention. The study of the associated quasiparticle of cavity magnonics, cavity magnon polaritons which refer 
to strongly coupled magnon-photon system offers new possibilities of sensing and quantum information processing [1,2] as well as a new interesting platform for disruptive 
RF applications. In order to further investigate systems for coherent or dissipative cavity magnonics, a simulation toolbox to mimic, optimize and understand better the 
experiments and underlying physics of cavity magnonics systems for ICT devices is needed. Thus, the goal of this study is to model cavity magnonics experiments [3,4], 
using the simulation software COMSOL®, for which we use the possibility to tune and combine the regimes of dissipative and coherent coupling control leading to PT 
symmetry breaking [5] in cavity magnonics devices.  
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Exceptional points are special singularities, unique to non-Hermitian systems, 
which refer to degeneracies of the system with coalescent eigenstates.  Those 
points arise for balanced loss and gain in open systems
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