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In this talk T will describe two processor architectures that the Quan-
tum Al team at Google is currently experimenting with: quantum
annealers and quantum circuits. Quantum annealers are a promising
tool to find good solutions to hard combinatorial optimization prob-
lems. In recent tests we were able to show that in the D-Wave 2X

quantum annealer multi-qubit tunneling does play a computational
role. For crafted benchmark problems the D-Wave runs significantly
faster than purely thermal annealing that does not employ tunneling.
I will discuss the implications of these experiments for the design of
next generation quantum annealers. With quantum circuits we imple-
mented what could be described as a quantum neural network. In a
first application we used this circuit to calculate the energy surface of
molecular hydrogen to chemical precision. Emerging quantum proces-
sors offer interesting opportunities to advance machine intelligence. 1
will describe the example of machine learning from very noisy data.



