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Preface to the special topic: Machine learning and physics
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Machine learning, especially deep learning, has achieved remarkable success in a wide range
of applications. It is one of today’s most rapidly growing fields in science and technology. In
recent years, the interplay between machine learning and physics has attracted tremendous
attention, giving rise to a new interdisciplinary research frontier. On the one hand, we may
utilize machine learning methods to tackle certain intricate physical problems that are beyond
the capability of traditional approaches. On the other hand, certain concepts, ideas, and
methods originated in physics can also be exploited to enhance the study of machine learning.
Without a doubt, the fusion of machine learning and physics will bring us new opportunities and
challenges, and significantly advance the studies in both fields.

This special topic contains several review papers written by experts working actively in this
emergent interdisciplinary field. These papers review a number of hot topics and some latest
progresses, covering adversarial learning in quantum artificial intelligence, quantum generative
models, machine learning based on waves and diffusions, automatic differentiation, machine
learning assisted quantum adiabatic algorithm design, state preparation in quantum machine
learning, experimental progress of quantum machine learning based on spin systems, etc.

We hope this special topic can help readers gain a primary picture of the research content,
basic ideas and methods, the latest developments, and the challenges and opportunities faced in
the intersection of machine learning and physics. Meanwhile, we also hope this special topic can
provide some inspiration to readers, and attract more researchers to join this exciting

interdisciplinary field.
Deng Dong-Ling
Tsinghua University, China
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