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Introduction:

A new class of systems with high polarization has attracted considerable attention in the last few
years, primarily due to potential applications in the emerging field of spin-based electronics
(spintronics). Promising candidates for these materials are the half-metallic Heusler compounds, which
are characterized by the presence of a band gap in only one spin direction and by metallic properties in
the other spin direction. High spin polarization at surfaces and interfaces is a key component for
transport of information using the spin degree of freedom of the electron. Unfortunately, the physics
and chemistry of surfaces can reduce this spin polarization through chemical inhomogeneity, strain or

surface reconstruction.

Aim and methods:

The main purpose of research is to investigate the effects of geometry and disorder on electronic
structure and magnetic properties of such materials as Heusler alloys, oxide materials, and
semiconductors on based on DFT (density-functional theory) calculations. The polarization of some
bulk materials will be computed using band structure calculations for the equivalent disordered system
with a few % of antisite defects. Energetically prefered surface reconstruction will be studied for half-
metallic compounds. The electronic structure, lattice dynamics and magnetic properties of selected
half-metallic systems will be investigated. The main research method will be the density functional
method (DFT) implemented in the form of computational codes. The calculations will be carried out on

the nodes of the available Grid environment.
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Beenenue:

3a mocieqHuEe HECKOJNBbKO JIET HOBBIM KJIACC CUCTEM C BBICOKOM MOJsipU3aliMel IMPHUBIEK
3HAYUTEIbHOE BHUMAHHE, B MEPBYIO OYEpellb, M3-3a MMOTEHUUAIbHBIX IPUMEHEHUN B MOSBISAIOLIEHCS
o0acTu SIEKTPOHUKU CHUHA (COUHTPOHHMKA). JTO OBLJIO BBI3BAHO HJEEH HCIIONB30BAHUSI CIIMHOBBIX
cTereHeil cBOOOABI B YCTPOWCTBaX XpaHeHHss W 00paboTku uHpopManuu. [lepcneKTHBHBIMU
KaHJIUJaTaMd Ha TakKoro pojila MaTepuaibl SBISAIOTCS IOJyMeTalIMdecKue coeiuHeHus lelicnepa,
KOTOPBIE XapaKTEPU3YIOTCS HAJIWYMEM 3alpElIeHHOW 30HbI TOJBKO B OJHOM HANpAaBICHUHM CIUHA U
METAJUIMYECKUMH CBOMCTBAMHU B JPYrOM HalpaBJI€HUM CHUHA. BbICOKas CNMHOBas Mojsipu3anusi Ha
MOBEPXHOCTAX M HMHTepdeicax sBISETCS KIIOYEBbIM KOMIIOHEHTOM i IMepeHoca MHGOpManuu ¢
HCIIOJIb30BaHUEM CTETIEHU CBOOO/IBI KaKOM SIBIISIETCS CIIMH 3JIEKTPOHA B 3TOM cuTyanuu. K coxanenuro,
3peKThl Ha MOBEPXHOCTAX MOTYT YMEHBIIUTh CHUHOBYIO TMOJSPU3ALMI0 33 CYET XHMHUYECKOM
HEOJHOPOIHOCTH, J1e(hOPMALIUHU HITH TIOBEPXHOCTHON PEKOHCTPYKIMH.
ean u MeTOABI:

Ilens mpenmaraemoii pabOTHI - WCCIEAOBATh BIWSHHE TEOMETPUM U Oecropsiika Ha
ANIEKTPOHHYIO CTPYKTYpy M MAarHUTHBIE CBOMCTBA HA OCHOBE pacdyeToB TEOpUH (YHKIHMOHATA
MJIOTHOCTU MJIS HEKOTOPBIX MOMYJspHBIM MarepuanoB (cruiaBel [eiiciepa, OKCHIIHBIE Marepualbl,
nonynpoBoAHukH). Ilonspuszanmst HekOoTOphIX OOBEMHBIX MaTepuajoB OydeT HaiiieHa ¢
WCMOJb30BAaHUEM PACUETOB 30HHOM CTPYKTYpPBI NI SKBHBAJCHTHOW HEYNOPSJOYECHHOW CUCTEMBI C
HeckonmbkuMHU % JnedexToB. B mpeanmaraeMbix wuccienoBaHUSAX OyIeT Y4YUTBHIBATHCS DHEPreTHKA
PEKOHCTPYKIIMKA TIOBEPXHOCTH ISl BBIOPAHHBIX IMONYMETAIUIMYECKUX COCIUHEHHH, W OyayT Hac
MHTEPECOBAaTh: EKTPOHHASI CTPYKTYpa, IMHAMHUKA PEUIETKH M MarHUTHbIE CBOMcCTBa. Kak OCHOBHOM
MeTONl uccaenoBanus mnpemiaraercs ¢yHkmuonan rmiotTHoctn (DFT), peanu3oBanHbIi B BHIE

BBIYHMCIIUTCIBHBIX KOAOB. Pacuern! 6y,[[yT BBIITOJIHATHCA Ha y3J1aX IIOCTYTIHOI\/'I CpCabl Fpn,u
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