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Bottom-up approach to produce phosphorus nanoribbons
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5,000,000

10nm pom

10nm

The creation of phosphorus atomic nanostructures is promising as a new
material with a wide range of applications in the fields of electronics, optics, and energy.
Previously reported studies on the synthesis of black phosphorus nanoribbons have only used top-down

techniques in which bulk crystals are etched and decomposed using reducing agents. However, because

etching occurs randomly, the width of the nanoribbons has a very large distribution, ranging from
10 nm to several pm, and it is not possible to control the width of the nanoribbons. To solve this
problem, this study aims to propose and demonstrate a new bottom-up synthesis technique for
phosphorus nanoribbons: a laser-induced solid-state reaction method, which in principle allows
control of extremely fine widths on the molecular scale.
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