2019 2022

Theory of Quantum Turing Patterns
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The reaction-diffusion theory of Turing in_morphogenesis has achieved
remarkable success in understanding macro-scale pattern formation in biology and chemistry. However,
the existence of Turing patterns at the atomic-scale remained unexplored until now. In this study,
we have unveiled the formation of Turing patterns in a bismuth monolayer fabricated on an NbSe2
substrate. By deriving time-evolution equations based on an effective model composed of atomic
potentials up to three bodies, we have analytically and numerically proved that the mysterious

patterns observed in the bismuth monolayer are indeed Turing patterns. This groundbreaking
achievement establishes the discovery of the world®s smallest Turing patterns.
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