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1. ImHamika KBa3iyaCTUHKOBUX 30yKeHb y rpadeHi

2. Dynamics of quasiparticle excitations in graphene

Pedepar:

1. locnimpkeHo quHaMivyHe eKpaHyBaHHS KyJIOHIBCbKOi B3aeMozii y rpadeHi, npoaHasizoBaHo HOTo 3a1€XHICTb Bif,
TEeMIIEPATypPH, 30BHIIIHLOIO MarHiTHOTO I10JI8, PO3CiIHHA Ha JOMIlIKaX, 30HHOI LiJIMHU Ta XIMIYHOTO IOTEHLany. Y
paMKax JipakiBCbKoi MOJieJli KBa3iyaCTMHOK y rpadeHi OTpUMaHi TOYHI aHaliTU4HI BUPa3y 1J1s1 OGHOIETIbOBOI
noJisipu3auifHoi QyHKIi, SKi BUKOPHUCTAHO [J1s1 3HaXOPKEHHS CIIEKTpa I1IJIa3MOHIB Ta aHali3y I10BEIiHKU
€KPaHOBAaHOT'O CTaTMYHOT'O KYJIOHIBCBKOTO IIOTEHIIiay TOYKOBOI 3apAIKEHOI JOMIIIKY. 3HAAEHO TOYHUN BUTJIAT,
BEpUIMHHOI PYHKI] 1151 CIIPOLIEHO] JIOPEHL-iHBapiaHTHOI MOJieJli rpaeHy, eKBiBaJI€HTHOI 6€3MacoBiii (2+1)-
BUMIPHIll KBAaHTOBIll €JIeKTPOAMHAMIlli y nepimomy rnopsiaky 1/N-posknagy.

2. The dynamical screening of Coulomb interaction in graphene and its dependence on temperature, external
magnetic field, impurity scattering rate, band gap and a chemical potential are studied. In the framework of Dirac
model for quasiparticles in graphene, the exact analytical expressions for the one-loop polarization function are
derived, which are then employed to find the plasmon spectrum and to analyze the behaviour of the screened



static Coulomb potential of a point charge. The exact form of the vertex function is obtained in the simplified
Lorentz invariant model of graphene, which is equivalent to (2+1)-dimensional quantum electrodynamics in the
first order of 1/N expansion.
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