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Los Alamos National Laboratory

DWave “Rapid Response” Projects

Round 1 (June 2016) Round 2 (December 2016)

1. Accelerating Deep Learning with 1. Preprocessing Methods for Scalable Quantum Annealing
Quantum Annealing 2. QA Approaches to Graph Partitioning for Electronic

2. Constrained Shortest Path Estimation Structure Problems

3. D-Wave Quantum Computer as an 3. Combinatorial Blind Source Separation Using “Ising”
Efficient Classical Sampler 4. Rigorous Comparison ot “Ising” to Established B-QP

4, Efficient Combinatorial Optimization Solution Methods

using Quantum Computing
5. Functional Topological Particle

Padding Round 3 (January 2017)
6. gms2g—Translation of B-QCQP to 1. The Cost of Embedding
D-Wave 2. Beyond Pairwise Ising Models in D-Wave: Searching for
7. Graph Partitioning using the D-Wave Hidden Multi-Body Interactions
for Electronic Structure Problems 3. Leveraging “Ising” for Random Number Generation
8. Ising Simulations on the D-Wave 4. Quantum Interaction of Few Particle Systems Mediated by
QPU Photons
9. Inferring Sparse Representations for 5. Simulations of Non-local-Spin Interaction in Atomic
Object Classification using the Magnetometers on “Ising”
Quantum D-Wave 2X machine 6. Connecting “Ising” to Bayesian Inference Image Analysis
10. Quantum Uncertainty Quantification 7. Characterizing Structural Uncertainty in Models of Complex
for Physical Models using ToQ.jl Systems
11. Phylogenetics calculations 8. Using “Ising” to Explore the Formation of Global Terrorist
Networks
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OPTIMIZATION

STARTING TO SEE SOMETHING GOOD...
No. of (random) Hamiltonians: 1

solver
best classical solver
problem
Energy Time Energy Time
49 nodes:
fully connected 29 99 ~ 480 .29 99 few seconds

seconds



COMPARISON WITH A CLASSICAL SOLVER ;ﬁ} Alamos

G U R O B I NATIONAL LABORATORY
EST.1943

OPTIMIZATION

STARTING TO SEE SOMETHING GOOD...
No. of (random) Hamiltonians: 1

solver
best classical solver
problem
Energy Time Energy Time
49 nodes:
fully connected ~ 480 few seconds
29.99  _-~%0 2999
Energy Time Energy Time
/2 nodes:
partially

~2300 few seconds

Chimera-orthogonal -49.865 seconds -49.865



" ...THE GREAT! UNEXPECTED

\_

Imprinting technigue

J

solver

best classical solver

problem

Energy

Time

-134.418 > 9 hours

Energy

-136.1

Time

few
seconds
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COMPRESSIVE SENSING ON A QUANTUM MACHINE N
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Compressive  energy time energy time : 4
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N4 N N¢ ¢ N N N N N N N



dis-rup-tive
/dis raptiv/ )

adjective

« Innovative or groundbreaking.
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