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Universal phase diagram between spinless topological nodal-line
semimetals and Weyl semimetals RYO OKUGAWA, Tokyo Institute of Tech-
nology, SHUICHI MURAKAMI, Tokyo Institute of Technology, TIES — Topologi-
cal nodal-line semimetals are realizable in systems without a spin-orbit interaction
when time-reversal and inversion symmetries are present. On the other hand, Weyl
semimetals appear in spinless systems if either time-reversal or inversion symmetry
is absent. We theoretically study a general phase transition between the topologi-
cal nodal-line semimetal and Weyl semimetal phases by breaking the time-reversal
or inversion symmetry. We find that the topological nodal-line semimetal neces-
sarily transits into the Weyl semimetal by breaking time-reversal symmetry when
the topological nodal line encloses a time-reversal invariant momentum. However,
topological nodal-line semimetals generally become insulating by breaking inversion
symmetry. Meanwhile, we show that crystallographic symmetries determine band
evolutions of the topological nodal lines. As a result, gapless nodes in the topological
nodal-line semimetals are protected not only by topology but also by the crystal-
lographic symmetries in many crystals. Because of the protection of the crystal
symmetries, it is shown that the spinless Weyl semimetal or nodal-line semimetal
can be realized after inversion symmetry is broken.
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