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Charge-photon hybridization

charge photon coupling rate:
gc/2π = 40 MHz
charge decoherence rate: 
γc/2π = 35 MHz
photon decay rate: 
κ/2π = 1.3 MHz
inter-dot tunnel coupling:
2tc/h = 2.9 GHzc

Cavity transmission

Viennot, J. J. et al. Coherent coupling of a single spin to 
microwave cavity photons. Science 349, 408–411 (2015).
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Spin-photon hybridization
Zeeman energy

Takeda, K. et al. A fault-tolerant addressable spin qubit in a 
natural silicon quantum dot. Sci. Adv. 2, e1600694 (2016).

Illustration of  micro-magnet

spin photon coupling rate:
gs/2π = 5.5 MHz
spin decoherence rate: 
γs/2π = 2.4MHz
photon decay rate(at finite B): 
κ/2π = 1.8 MHz
inter-dot tunnel coupling:
2tc/h = 7.4 GHz

Benito, M., Mi, X., Taylor, J. M., Petta, J. R. & Burkard, G. 
Input-output theory for spin-photon coupling in Si double 
quantum dots. Phys. Rev. B 96, 235434 (2017).
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Orbital energy

DQD containing single electron -> charge qubit



Spin-photon coupling mechanism

Benito, M., Mi, X., Taylor, J. M., Petta, J. R. & Burkard, G. Input-output theory for
spin-photon coupling in Si double quantum dots. Phys. Rev. B 96, 235434 (2017).
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Electrical control of  Spin-photon coupling & Dispersive readout of  single spin

gs/2π = 5.5 MHz gs/2π << 1MHz

fs

Dispersive regime:

spin decoherence rate:
γs/2π = 0.41 MHz



Dispersive readout of  single spin

Spin relaxation time: 
T1(ϵ=0) = 3.2 μs

Rabi frequency: 
fR= 6 MHz

Spin relaxation at ϵ=0
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