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Superconducting microwave resonators

e Superconducting wires in various shapes
* Long distance qubit coupling [1]
e Scale up of Quantum computing architecture [2]
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Boron In silicon

* Intrinsic spin orbit coupling e Electric drive of Boron in
Silicon using Superconducting

e Past results show )
Microwave resonators.

comparable coherence

times with other spin * Strong Electric field in
systems in Silicon [1] resonators means stronger

coupling to dopants.

* Resonators facilitate driving
and readout of dopant
gubits.

* Easy integration into
established Silicon foundry.
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Required properties of superconducting
resonators

* Resonance Tunability for ESR applications [1] * Magnetic Field resilient[2]
* High Electric field in small mode volumes
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Superconducting microwave resonators
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Superconducting resonator
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Ao= superconducting energy gap < Tc

Liinetic @ property of a superconductor
Can move resonant frequency of resonator
Can affect the electric field in the mode volume

of resonator



Lk vs film thickness
simulation / experimental
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* Internal Q
e External Q
e Loaded Q
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Conclusion

* The resonators were found to be B resilient, which is important for
ESR experiments.

* High internal Qs resilient to magnetic fields

* High Lk guarantees better E field localization.



Outlook

* Resonance tuning
* Electric drive of Dopant systems with spin orbit coupling
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L, = L,(0)(1+ (Ii)2 [1]

Towards Tunable resonators
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