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Three-dimensional (3D) Dirac semimetals feature a fourfold-degenerate
Dirac point at high-symmetric points of the Brillouin zone, protected by
nonsymmorphic symmetries of crystals 1. Here we briefly review the 3D
Dirac semimetals and introduce a novel class of Dirac semimetals that feature
an eightfold-degenerate double Dirac point 2. We show that 7 of the 230
space groups can host such Dirac points and, in particular, space group 135
can host an intrinsic double Dirac semimetal with no additional states at
the Fermi energy. This defines a symmetry-protected topological critical
point, and a uniaxial compressive strain applied in different directions leads
to topologically distinct insulating phases. In addition, the double Dirac
semimetal can accommodate topological line defects that bind helical modes.
Potential materials realizations are discussed.
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