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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.05.23

Tema gucepranii:

1. EnekTpoH-eJIeKTPOHHA B3a€MO[Iisl Ta reHepallis minnuHy B rpadeHi

2. Electron-electron interaction and gap generation in graphene

Pedepar:

1. 3HalijeHo KPUTHYHE 3HAUEHHSI KOHCTAHTH €JIEKTPOH-€eJIEKTPOHHOI B3aeMOJi, Ipu SIKOMY B CUCTEMI BifiOyBa€ThCs
€KCHUTOHHA KOHJEHCallis, siKa IPUBOIUTD N0 reHepallii UiIMHY B CIIEKTPi KBa3iuaCcTUHOK. [IpoeMOHCTPOBaHO
3B'S130K SIBUIIA MeHepalil WiIMHY 3 IBUIIEM MaJiHHS HA HAOKPUTUYHUM LEHTP. YUCEIbHO OTPUMAHO 3aJIEXKHICTD
3reHepOBaHoI WiNUHMU Bif, iMIysbCy. [Ipy BpaxyBaHHi 4-¢epmioHHOi B3aeMoaii 3HaiiieHo (a3oBy Aiarpamy Ta
PO3paxoBaHO KPUTHYHI iHAEKCH €KCUTOHHOTO (pazoBoro nepexony. [lokazaHo, 0 3a HasIBHOCTI MarHiTHOTO MOJIst
3HAYEHHS KPUTUYHOI KOHCTAaHTU 3MEHUIYETHCS 0 HYJS. [1715 ABOmApoBOro rpadeHy 3HalgeHo aHaliTUYHUI BUpa3

1-neTsb0BOI NoMSpU3allii, EKpaHOBAaHUH KYJIOHIBCbKUI ITOTEHI}iasl Ta 3aKOH JUCIEPCii NI7Ia3MOHIB.

2. Critical constant of electron-electron interaction which corresponds to the excitonic condensation in graphene
leading to gap generation in quasiparticles spectrum is found. It is shown deep connection between gap
generation phenomenon and fall into supercritical charged center. Gap behaviour with momentum is obtained
numerically. With an additional four-fermion interaction the phase diagram is obtained and critical indices of



excitonic phase transition are calculated. It is shown that at the presence of magnetic field critical value of the
coupling constant tends to zero. For bilayer graphene analytical expression for the 1-loop polarization function,
screened Coulomb potential and plasmon dispersion are calculated.
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