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Entangling Distant Semiconductor Qubits

Mi Nature 2018

Circuit QED: microwave photons
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Ge Quantum Dot Heavy Hole Spin

* Heavy hole (HH) spectrum HH subspace

— Bualev et al. (PRL 2007)
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Cubic Rashba Spin-Orbit Interaction

Hypg = Hg+ Vo

* Include dominant spin-orbit terms as perturbations
— Bualev et al. (PRL 2007), Trif et al. (PRB 2008), Marcellina et al. (PRB 2017), Terrazos et al. (arXiv 2020)
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Semiclassical Case: Effective Rabi Frequencies
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Semiclassical Case: Effective Rabi Frequencies
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Quantized Case: Ge Hole Spin-Photon Coupling

Hint rwa = —hgo (bdaT + b2a> — hgg (bgaT + bga)
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Ge Hole Spin-Photon Coupling Strengths

Strength of coupling to resonator electric field via cubic Rashba spin-orbit

interaction
Gert = [(13 3] Hint RWA eff |45 0)|
Jog = [(1"; 1] Hing,rwa |{; 0)]
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Comparison of coupling strengths
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Summary

* Analytical formulation of one
-photon and three-photon
coupling to hole spins in
Ge/SiGe quantum dots

*  Three-photon coupling may
contribute significantly to
spin-photon coupling
strength for sufficiently large
dot size and resonator —
impedance
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