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A method is proposed for modeling the interaction of fields of quantum
electrodynamics (QED) with two-dimensional materials in the framework of the
Symanzik approach. It is based on the modification of the QED Lagrangian with
additional contribution concentrated in a two-dimensional region of space. The
requirement to not violate in this way the basic principles of QED imposes significant
restrictions on the possible form of the modified Lagrangian and, as a result, a
small number of new dimensionless parameters describing the material properties
of a two-dimensional object appear in the model. The Dirac spinor fields in this
approach can be used to describe the processes of interaction of 1/2-spin particles
(electrons, protons, neutrons) with two-dimensional materials. Results obtained in
the model of interaction of spinor fields with a homogeneous isotropic material plane
are presented.

[Tpepnaraercss MeTox MOZEJTMPOBAHMS B3aMMOAEHCTBHS IOJIeH KBAaHTOBOH 3JieK-
tpopuHaMuky (K3JI) ¢ nBymepHBIMHM MaTepHasaMH B paMKax nopxona CHMaH3HKa.
OH ocHOBaH Ha MOAM(HKAUUK JarpaHkuaHna K3J[ ¢ MOMONHHUTENbHBIM BKJALOM,
COCpPeJIOTOYEHHbIM B JABYMEepPHOH 00/1aCTH MPOCTPaHCTBA. Tpe6oBaHHe He HapyllaTb
TakuM 06pa3oM ocHoBHble npuHUMNbl KOl Hanaraer cyliecTBeHHble OrpaHHUYeHHS
Ha BO3MOXHBIH BHI MOAH(ULHMPOBAHHOIO JarpaHKHaHa, W B pe3y/bTaTe B MOJIEJH
nosiB/sieTCs HeGO/blIoOe KOJMMYECTBO HOBBIX 0e3pa3MepHbIX NMapaMeTpPoB, ONHCHIBAIO-
IIMX MaTepHaljbHble CBOHCTBA ABYyMepHOro obbekTa. CrnuHOpHBle mojas Jupaka B
3TOM MOAXOLE MOIYT ObITb HCHOJB30BAHBI MJI OMNHCAHHUSA IMPOLECCOB B3aUMOAEH-
cTBHSI 1/2-CIMHOBBIX YacTHL, (3/1€KTPOHOB, NMPOTOHOB, HEHTPOHOB) C ABYyMePHBIMH
Marepuasiamu. IlpencTaB/ieHbl pesysbTaThl, MOJy4YeHHblE B MOAE/IM B3aWMOAEHCTBHS
CTHHOPHBIX TI0JIEH C OLHOPOAHOH M30TPONHOH MaTepHalbHOH MIOCKOCTBIO.
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