Cavity Design & Optimization Measurements & Modelling Measurements & Simulations Conclusion

Eigenmodes:

2𝜔 ± 2 = 𝜔 2 + 𝜔 𝑚 2 + 4𝑔 2 ± 𝜔 2 -𝜔 𝑚 2 + 4𝑔 2 2 + 16𝑔 2 𝜔 𝑚 2
Modified Dicke model: Following [3] and [4], it was also necessary to modify standard model: CAV 03 [2] Advantages:

𝜔 𝑀𝐷 ± =
• ω Δ is function to g 2 /ω • ω Δ is negligeable when g/ω < 0.1
• Tunable (magnons and photons) • Long coherence times (YIG) • Ability to be coupled to other systems (e.g. qubits)

Applications potentials:

• Information transfert • Sensors (dark matter, magnetometry…) • RF components (insulators, circulators…) 𝜂 =  𝑉 𝑚 ℎ⋅ Ƹ 𝑒 𝑥 𝑑𝑉 2 +  𝑉 𝑚 ℎ⋅ Ƹ 𝑒 𝑦 𝑑𝑉 2 𝑉 𝑚 ⋅ 𝑉 𝑐 ℎ 2 𝑑𝑉 [2]
Coupling strength:

𝑔 2𝜋 = 𝜂 𝜔 𝛾 4𝜋 𝜇 𝑔 𝑙 𝜇 𝐵 𝜇 0 ℏ𝑛 𝑠 [2]
Τ 𝜔 2𝜋: Cavity frequency 𝜂: Filling factor COMSOL simulation with Frequency Domain Solver: • S-parameters extraction through static H-field sweep.

• Including Polder tensor permeability, excitation probes, cavity electric losses, and demagnetizing field [5]. 

Introduction
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