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2. Dynamical gap generation and surface states in Dirac and Weyl semimetals

Pedepar:

1. BusHaueHo aHaJTUYHY CTPYKTYpYy apok ®epmi y epekTuBHii Mmogesi fipakiBcbkoro HaniBmeTtany A3Bi (A = Na; K;
RDb). BcTaHOB/IEHO, IO JaHi pEYOBUHHU € Z2 BEAIIBCbKMMU HalliBMeTasiaMu. PO3risiHyTo pojib apok Gepmi y HOBOMY
THUIIi KBAHTOBUX OCLMJISILII}M I'YCTUHY CTaHIB Ta BU3HAYEHO BIIJIMB e(eKTiB B3aEMOIii Ta MarHiTHOTO MoJis Ha iX
XapakTrepucTuky. [TokazaHo, 1o nepios ocuusLiil HabyBae HETPUBiaJIbHOI 3aJ1€KHOCTI Bifl opieHTalii MarHiTHOTrO
I10J151. 3a BiICYTHOCTi MarHiTHOIO I10JIS IPOJEMOHCTPOBAHO IIOPOrOBUM XapaKTep reHepallii WiInHA Y BENIIBCbKUX

HamniBMmeTasax. [lokazaHo, 110 3a MOro HasBHOCTI 1IiJIMHA FEHEPYIOTHCA 3a AK 3aBIOJHO Majloi KOHCTaHTH 3B'A3KY.

2. The analytical structure of Fermi arcs surface states in effective model of Dirac semimetals A3Bi (A = Na; K; Rb) is
studied. It is shown that these materials are Z2 Weyl semimetals. The role of Fermi arc surface states for the new
type of quantum oscillations of the density of states is considered. The influence of the interaction effects and
magnetic field on their properties is determined. It is shown that the period of quantum oscillations receives the
nontrivial dependence on the orientation of the magnetic field. The threshold character of the gap generation in



the case of zero magnetic fields in Weyl semimetals is demonstrated. It is shown that in the presence of magnetic
field, gap is generated at arbitrary small value of coupling constant.
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