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Edges, defects, and dopants in 2D transition metal dichalcogenides have been
shown to give rise to special chemical, electronic, and magnetic properties in
these materials. To utilize the potential of these modifications a detailed un-
derstanding of their controlled formation and atomic scale properties is needed.
In this talk we present our studies on the controlled formation of metallic mirror
twin grain boundaries (MTBs) in MoSe2 [1] or MoTe2 [2] by incorporation of
excess Mo into the lattice. Very high density of MTB networks can be obtained
in MoTe2 that effectively metallizes the material and thus may act as a metallic
contact patch [3]. Such line defects may also increase electrocatalytic prop-
erties for hydrogen evolution reactions [4]. On a more fundamental level, we
show that these 1D metallic grain boundaries host one dimensional electron
gas and we present the first angle resolved photoemission (ARPES) studies of
such line defects. These studies show evide nce for the presence of Tomonaga-
Luttinger Liquid behavior of 1D electron systems [5]. Finally, we show that
other transition metals may also be incorporated into MoTe2 and the incorpo-
ration of vanadium induces room temperature ferromagnetic ordering and thus
is an example of a 2D dilute ferromagnetic semiconductor [6].
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