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Two-Qubit Gate Implementation on Spin Qubits 
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Adiabatic and composite gates 

Diabatic and adiabatic CPHASE

Composite SWAP

L. Petit et al, arXiv:2007.09034v1



Quantum Algorithm Computation
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• Quantum algorithm or unitary is decomposed
• On IBM Q into {CX, ID, RZ, SX, X} 

• Circuit is mapped to quantum 
computer resources

• Circuit optimization / 
translation into pulses

• Algorithm 
can be run!

Spin qubits

• Consider native gates 
• Gate characteristics

• Replace non-native 
gates

• Translate into spin 
qubit pulses

• Mitigate crosstalk
• Consider calibration



Computing Quantum Algorithms on Spin Qubits
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Gate time 
[ns] 0 ~40 660 152 67 19 89

Fidelity 1 0.999 0.994 0.978 0.994 0.842 0.994
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