
Quantum supremacy



Noisy Intermediate- Scale Quantum. Here “intermediate scale” refers to the size of 
quantum computers which will be available in the next few years, with a number of qubits 
ranging from 50 to a  few hundred. 50 qubits is a significant milestone, because that’s 
beyond what can be simulated by brute force using the most powerful existing digital 
supercomputers. “Noisy” emphasizes that we’ll have imperfect control over those qubits; the 
noise will place serious limitations on what quantum devices can achieve in the near term. 


NISQ-era



Errors!



Control Sequence for 
Quantum Supremacy

• Simultaneous gates all qubits 
• General purpose algorithm 

• Cycle with 1- and2-qubit gates
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Qubit Speckle
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Validation Algorithm for Quantum Supremacy



Validation Algorithm for Quantum Supremacy



Quantum Supremacy Data



Quantum Supremacy Data



Computational Cost



Quantum supremacy



Sycamore Processor: 53 qubits



Superconducting qubits
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cQED
circuit Quantum ElectroDynamics

Janes-Cumming Hamiltonian

dispersive regime
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on Google’s device
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Sycamore architecture 
(early prototypes)



Sycamore architecture fab



Qubit couplers



Wire connectivity



Chip packaging 



Inside the dilution fridge












