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Motivation
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Qubits improves dark photon searches

— Magnetic field makes these axion searches



Ways to introduce B-field

Photon transfer

Pros: Easer, Cons: Potentially lossy
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This poster
B-field tolerant qubits

Pros: No loss
Cons: More difficult
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Qubits worked atleast 1T
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Difficulty

Nb, Al, Ta

- Critical field
- Suppression of Josephson effect



Solution: All-nitride qubits

T. Polakovic, APL Materials 6 (2018) 076107
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Nitride has high Tc2 — We don’t have to care about critical field


https://www.nature.com/commsmat

Suppression of Josephson Effect
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10T =1 flux guantum / (14 nm)"2
— Have to keep the cross-section to the magnetic field small



Our plan

Spin Liquid Application
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Dark Matter Application
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Summary

- Qubits working under 10 T — Dark matter or QSL study
- Nitride has high Hc
- Collaborating with NICT scientists (All nitride qubits)

and FNAL scientists (Better shapes of JJ, magnets, etc)



