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Google team, Nature 574 505 (2019) ' =
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Hello quantum world! Google publishes
landmark quantum supremacy claim

.........................................................................

The company says that its quantum computer is the first to performa
calculation that would be practically impossible for a classical machine.
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Google @ Q2B 2020

https://xtech.nikkei.com/atcl/nxt/
column/18/00692/121000044/

B IBM’s Roadmap For Scaling
i Quantum Technology
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Review Paper: M. Cerezo et al., “Variational Quantum Algorithms”, arXiv:2012.09265
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IELIEIE{E - QAOA (quantum approximate optimization algo.)
. E. Farhi, J. Goldstone, and S. Gutmann, arXiv preprint arXiv:1411.4028 (2014).

EIEIRREEES | VQE (variational quantum eigensolver)
. A. Peruzzo, J. McClean, P. Shadbolt, M.-H. Yung, X.-Q. Zhou, P. J. Love, A. Aspuru-Guzik, and
J. L. O’brien, Nature Communications 5, 4213 (2014).

HEMH D #MF T : QCL (quantum circuit learning)

K. Mitarai, M. Negoro, M. Kitagawa, and K. Fujii Phys. Rev. A 98, 032309 (2018) 17
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TensorFlow Quantum

TensorFlow AVA =) ER APl ~ Y= - LotRE ~ Q &% B&E ~ GitHub QY1

Quantum

ar prrrracturn Features

o Follow the gradient. Built-in automatic
differentiation of quantum circuits.

cofRKEsILAN? D o
BF7F—4 13 e Best of both worlds. Support for hybrid
quantum and classical models; connect
) quantum hardware with PyTorch, TensorFlow,
(O GoogleColabT#47 O GitHUbTY — R & &% i /=R TuoEHIIO-ETS
and NumPy.
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e Batteries included. Provides optimization and
machine learning tools.

e Device independent. The same quantum
. circuit model can be run on different
2 @7E :f‘m LTF—2tw MCSALEMIEL, Projected Quantum Kemel features (PQK) backends. Install plugins to access even
l.:+n\ =
more devices, including Strawberry Fields,

1. 8hTNIRTOFashionMNISTF —2tEy FERBRELET,

"»7\;2;::;,1 }/: !rﬁjm;‘:g;w‘v F7=2% bL—Z 27 L. POKIRAEIC Amazon Braket, IBM Q, Google Cirq, Rigetti
Forest, Microsoft QDK, and ProjectQ.
https://www.tensorflow.org/quantum https://pennylane.ai/gml/demos/tutorial_variational_classifier.nhtml
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https://www.tensorflow.org/quantum/tutorials/mnist?hl=ja
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