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Optimization of chemical systems (H,)
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Optimization of chemical systems (H,O, H,, N,)
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Optimization of transverse Ising model on QPU
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Highlights

* Demonstrated an improvement

Scaling to sufficiently complex
circuits

Can one semi-dynamically
update the search directions?

Extensions to material systems?

over existing optimizers for Open Questions:
electronic structure problems ]
* Proof-of-principle demonstration
for the transverse Ising model 2.
using 40 qubits
* Method is systematically 3.
improvable 4

Gauge theories?



National Aeronautics and

Space Administration

Acknowledgements

This material is based upon work supported by the U.S. Department of Energy,
Office of Science, National Quantum Information Science Research Centers,
Superconducting Quantum Materials and Systems Center (SQMS) under contract
No. DE-AC02-07CH11359 (Norman Tubman). David E. Bernal Neira, Diana Chamaki,
Erik Gustafson, and Filip Macejewski were supported by the NASA Academic
Mission Services, Contract No. NNA16BD14C. Diana Chamaki and Farshud
Sourorifar participated in the Feynman Quantum Academy internship program.
Wayne Mullinax and Norman Tubman acknowledges funding from the NASA ARMD
Transformational Tools and Technology (TTT) Project. The authors would like to
thank Sohaib Alam, Namit Anand, Shon Grabbe, Stuart Hadfield, Amanda Kahl, Tom
ladecola, Henry Silas Lamm, Aaron Lott, Nishchay Suri, Ruth Van de Water, and
Michael Wagman as well as the NASA Quantum Artificial Intelligence Lab team for
helpful comments and suggestions.



