Quantum Computers
At the Cusp of Reality



1: Superposition
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2. Entanglement
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Quantum Advantage
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=> Exponential gains: adding 1 qubit doubles power

» Quantum Advantage = when quantum surpasses classical
« 20197 20207
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Cholesterol = 1000 Qubits

Applications

Haber Process consumes 2% of world’s energy
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Spatial Basis Functions
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At the Cusp of Reality

Grovers Algorithm (Database search)
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Connections




Connections: OpenFermion 2 L




Connections: Optimal Control
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Optimized Compilation of Aggregated Instructions for Realistic Quantum Computers
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Connections: Surface Code Routing
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Optimized Surface Code Communication in Superconducting Quantum Computers



Connections

* Educators
« STEM education, tutorials

» Govt & Policymakers
e National Quantum Initiative

* Industry
* Quantum preparedness
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