Useful Quantum Computing

Pete Shadbolt



NASA/TP-2019-220319

Quantum Supremacy Using a Programmable
Superconducting Processor

Eleanor G. Rieffel
NASA Ames Research Center



Google Sycamore

94 qubits x 20 clock cycles
~100 ft2

1 million samples

200 seconds




O] ¢ Rldge Summit (schrédinger-Feynman)

94 qubits x ~ 20 clock cycles
6,000 ft2

1 million samples

10,000 years?




Oak Rldge Summit (Schrodinger)

94 qubits x ~ 20 clock cycles
6,000 ft?

128PiB SSD

Arbitrarily many samples

6 days




Limiting error rate
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Nphysical ~ 10,000 X Nlogical



PSlQ P1*

100 qubits x 1 million clock cycles
Few thousand ft?

1 million physical qubits
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Oak Ridge SuperSummit *

100 qubits x 1 million clock cycles
6,000 x 2100-54 = 400,000,000,000,000,000 ft?

128 x 2100-54 =9 000,000,000,000,000 PiB SSD
A very long time







Light Harvesting
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Approximate available cooling power (W)
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Approximate transistor count
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Google Sycamore

PsiQ Vega

PsiQ Polaris
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