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DU3MKA TBEPIOI'O TEJIA M KOHAEHCHUPOBAHHBIX CPEN
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The relativistic Foldy—Wouthuysen transformation is used for an advanced description of a free
and interacting planar graphene electron. The exact Foldy—Wouthuysen Hamiltonian of a graphene
electron in a uniform and a nonuniform magnetic field is derived. The exact energy spectrum
agreeing with experimental data and exact Foldy—Wouthuysen wave eigenfunctions are obtained.
These eigenfunctions describe structured states in (2 + 1)-space. It is proven that the Hermite—
Gauss beams exist even in the free space. In the structured Hermite-Gauss states, graphene
electrons acquire nonzero effective masses dependent on a quantum number and move with group
velocities which are less than the Fermi velocity.

PenstuBucTckoe npeo6pasoBanue Posgu-BayTxoiiseHa Hcnosb3yeTcsi 11 COBPEMEHHOIO OMH-
caHHsl CBOOOJHOTO M B3aUMOJEHCTBYIOLIEr0 3JeKTpoHa rpadeHa Ha miockocTd. HaiieH To4HBIH
raMu/bTOHHaH B mpeicTtasieHnd Ponnn-BayTxolizeHa nJjsi 3/eKTpoHa rpadeHa B OJHOPOAHOM H
HEOHOPOJHOM MarHUTHOM modJie. IToyueH TOUYHBIE 9HepreTHUeCKHH CHeKTp, CoryiacyloLMHcs ¢ IKC-
TnepHMeHTalbHEIMH JaHHBIMH, H TOUYHble COOCTBEHHBIE BOJIHOBBIE (DYHKLHH B NpencTaBieHun Poagu—
Bayrxoitsena. DTi co6cTBeHHble (DYHKLHMH OMUCBHIBAIOT CTPYKTYpPHUPOBaHHblE COCTOSHUS B (2 + 1)-
npoctpaHcTBe. JlokazaHo, uTo mydykn JpMmuTa-laycca cyllecTBYIOT jAaxe B CBOOOILHOM MPOCTpaH-
cTBe. B CTPYKTYpHPOBaHHBIX COCTOSHUAX DpMHUTa-Taycca 3JeKTPOHb! rpadeHa NpUOOPETAIOT HeHy-
JieBble 3(Q(eKTHBHBIE MACCHl, 3aBUCALIME OT KBAHTOBOT'O YMCJA, W ABHXKYTCS C IPYMNIOBBHIMHU CKODO-
CTIMM, KOTOpBle MeHbllle cKopocTH PepMHu.
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