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Study of Atomic Structure, Electronic Structure and Transport Properties
of Two-dimensional Dirac Nodal Line Materials

Akari TAKAYAMA®

We report an experimental verification of a set of electronic bands that forms a nodal loop in a mono-
layer Cu,Si on Si(111) by photoemission spectroscopy. Preparation on a semiconducting substrate
benefited a magneto-transport measurement of the layer and an in-situ experiment leads to observation of
the anti-weak localization effect and the 77 Berry phase, while a Cu,Si layer in the free-standing manner
or on a metal substrate has two nodal loops and the Berry phase should become 2. Growth of the layer
on the Si substrate was found to yield the singularity for a trajectory loop of carrier scatterings. The system
becomes quantum-mechanically intriguing to investigate evolutions of Dirac nodal line fermions in a
single atomic layer.
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