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The well-known semiconductor compound cadmium arsenide (Cd3As2) has recently at-
tracted new interest due to topological properties of its band structure, which place it
within the class of Dirac semimetals, a 3D analogue of graphene [1].

The two Dirac cones present in the band structure (along the kz axis) can be split
into a number of Weyl cones (their non-spin-degenerate counterparts) by lifting the spin-
degeneracy with the magnetic field. To demonstrate this we consider an 8-band k · p
model of Cd3As2 doped with manganese atoms (Mn). The giant Zeeman splitting, arising
due to the presence of magnetic impurities, allows for a robust separation of the Weyl
points in momentum space.

We observe that under magnetic field parallel to the z axis each of the cones splits into
the four Weyl nodes, two with the chiral charge ±1 and other two with the chiral charge
±2 (double-Weyl nodes). The chiral charges are confirmed by a numerical calculation
of associated Chern numbers. The double-Weyl nodes exhibit quadratic dispersion in
two directions, in contrast to the single-Weyl nodes, around which the bands disperse
linearly [2]. The surface Fermi arcs, although present, are not very distinct from the bulk
bands.

With the magnetic field parallel to the y axis (and breaking the C4 symmetry) the
cones split into pairs of single-Weyl nodes. The nodes are connected by well-defined,
though unusually shaped, Fermi arcs, located on the opposite sides of the sample. The
distinctive shape is associated with emergence of two additional Weyl nodes, higher in
the energy spectrum.
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