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Controlling the local electronic state by photo-induced doping; creation of
topological pn junction

SAKAMOTO, Kazuyuki

13,400,000

The research team has demonstrated that holes can be precisely doped in
n-type topological insulators by photoirradiation, and has also succeeded in controlling the
electronic state on nanometer scale, which is essential for the creation of spintronics devices
using these materials. They also found that this doping is caused by photoexcitation of the inner
shells of the outermost layer atoms, e.g., Se atom in case of Bi2Se3, after the sample surface,
which is slightly positively charged due to impurity adsorption, is exposed to water. Furthermore,
the team found that n-type topological insulators can be converted to p-type by changing the amount
of light irradiation. Together with the research on topological insulators, the origin of the
spin-polarized electron bands in atomic layer superconductors was elucidated, and the ﬁossibility of

creating topological superconductors was demonstrated by tuning the energy level of those bands by
adsorption of organic molecules.
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