It looks like a moiré, but it isn’t
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CrCls is van der Waals material particularly interesting for its magnetic properties. In
its layers the Cr atoms are coordinated in an octahedral configuration to the
neighboring Cl atoms (Cr-Cl bonds are off-plane, and the Cr atoms form a

honeycomb lattice). The Cr atoms are coupled ferromagnetically via super-exchange
and their magnetic moments lie in-plane. The material has been extensively studied
in the bulk form and recently, A. Bedoya-Pinto et al. (1) used X-ray Magnetic Circular
Dichroism to show that it remains ferromagnetic in the monolayer limit.

Motivated by their findings we have investigated the CrCls monolayer on the Au (111)
surface, in this communication | will show the results of our Scanning Tunneling
Microscopy (STM) study.

CrCls was grown by molecular beam epitaxy on the Au (111) surface, where it forms
large monolayer islands several hundreds of nanometers wide. Our STM study
shows that the lattice parameters of CrCls are close to the ones of the free layer,
indicating a weak structural interaction with the substrate. Upon cooling the sample to
4 K, we observed the appearance of a superstructure with a period of about 7 nm on
some of the CrCls islands. Figure 1 shows the STM topography of one of these
domains where the superstructure is present. In this communication, | will
demonstrate that this moiré looking superstructure is not a moiré and is a
topologically protected texture.
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