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Application-level benchmarking of quantum 
computers using nonlocal game strategies
• Nonlocal games natural candidates for benchmarking
• For some games, winning probabilities are known but strategies are not
• Game rules encoded into Hamiltonian
• VQE to find optimal strategy

• Quantum strategy = Resource state + Input dependent measurement setting
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Application-level benchmarking of quantum 
computers using nonlocal game strategies
• Nonlocal games natural candidates for benchmarking
• For some games, winning probabilities are known but strategies are not
• Game rules encoded into Hamiltonian
• VQE to find optimal strategy

• Quantum strategy = Resource state + Input dependent measurement setting

• Gradient descent-like optimizer to find optimal params
• Finds optimal strategies for:

• CHSH (caveat)
• N-partite symmetric game (NPS)
• Odd-cycle chromatic number game
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• Vertex questions are more sensitive to bit flips
• Errors in entangling 2-qubit gates
• Also done for readout/measurement error
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• This outcome is attributed to its combination of 
high two-qubit gate fidelity and low 
measurement crosstalk
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