AHoTalisa

HaBeneHo pesynbraTél JOCHTIIDKEHb HOBOTO KJIacy TEPMOCJICKTPUYHUX MarepialliB 3 BUCOKOIO
e(EKTHBHICTIO TEPETBOPEHHS TEIUIOBOI €HEprii B  €JIEeKTPUYHY, OTPHUMAHUX JIETYBaHHAM
HamiBnpoBigHuKoBHUX ¢a3 miB-Iericnepa TiNiSn, ZrNiSn, HfNiSn, TiCoSb, VFeSb, ZrCoSb ta RNiSb
(R — pigkicHO3eMeNbHHN METaT) aKIEITOPHUMU 1/a00 JOHOPHUMU JAOMIIIKAMH, [0 TO3BOJISIE KEPyBaTH
MOJIOKCHHSAM  piBHS Depmi, 3MIHIOIOYM 3HAYEHHS EJIEKTPOONopy, Koedilli€eHTIB TEepMO-epc Ta
TEIIONpPOBiMHOCTI.  JlOCHIPKEHHS ~ CTPYKTYpHUX,  TEPMOAMHAMIYHUX,  €JIEKTPOKIHETUYHUX,
CHEPreTUYHUX Ta MAarHiTHUX BJIACTHBOCTCH TEPMOEJIEKTPHYHHX MaTepiaiiB J03BOJIWIO BCTAHOBUTH
ocobnmuBOCTI  TpaHchopMalid  IXHIX KpPUCTANI4HOI Ta ENEKTPOHHOI CTPYKTYp, MEXaHi3MiB
enexTporpoBigHOCTI. ChopMyIbOBaHO Ta 3aITPOBAKEHO (Pi3MUHI IPUHIIMITA ONTHUMI3aIlil BIaCTUBOCTEH
¢a3 miB-I'eiiciepa a1 OTpUMaHHS MAaKCUMaJIbHUX 3HAUE€Hb TEPMOCIEKTPHUUHOI J0OpOTHOCTI. 30Kpema,
PO3pOOJICHO aNTOPUTM KEepyBaHHS BIACTUBOCTSAMHU TEPMOCJCKTPUYHUX MarepiajiB NUIIXOM iXHBOTO
mozemoBaHHs MetogamMu KKR (maker AkaiKKR ans motenuiany MJW) ta FLAPW y mexax teopii
¢ynkmionana ryctuan DFT (maker Vienna Ab initio Simulation Package VASP v. 5.4.4) Ta nukiaigHOoro
KOpETYBAaHHSM MMOYaTKOBUX YMOB PO3PaxyHKIB 3 MMapaMeTpaMu €KCIIePUMEHTAIbHIX BUMIPIOBaHb. J{iis
HAyKOBHX MpAIliBHUKIB, aCIIPaHTIB Ta CTYACHTIB CIELIaJbHOCTEH METpoJoris Ta iHhopMaliiHO-BUMI
pIOBaJIbHA TEXHIKa, MaTepiaJlo3HABCTBO, MIKpPO- Ta HAHOCHCTEMHA TEXHiKa, MpUKIagHa (¢i3uka Ta
HaHOMaTepialu.

Knwowuogi cnosa: HamiBUpOBiAHUK, piBeHb DepMi, TEPMOENEKTPOPYIIiiHA CHIIA, EIEKTPUIHUI
omip, Koe(DIIIEHT TepMO-€pC, CIEKTPOHM, BaKaHCIs, KIHETHYHI BIJIACTUBOCTI, TEPMOAMHAMIYHI
BJIACTUBOCTI, KPHCTATiYHA CTPYKTYPa, ENEKTPOHHA CTPYKTYpa, TEIUIONPOBIIHICTb.

Annotation

The results of research on a new class of thermoelectric materials with high efficiency of converting
thermal energy into electrical energy, obtained by doping semi-Heusler semiconductor phases TiNiSn,
ZrNiSn, HfNiSn, TiCoSb, VFeSb, ZrCoSb and RNiSb (R is a rare earth metal) with acceptor and/or
donor impurities are presented, which allows controlling the position of the Fermi level, changing the
values of electrical resistance, thermopower coefficients and thermal conductivity. The study of
structural, thermodynamic, electrokinetic, energy and magnetic properties of thermoelectric materials
made it possible to establish the features of transformations of their crystal and electronic structures,
mechanisms of electrical conductivity. Physical principles for optimizing the properties of semi-Heusler
phases to obtain maximum values of thermoelectric figure of merit are formulated and implemented. In
particular, an algorithm for controlling the properties of thermoelectric materials has been developed by
modeling them using the KKR methods (AkaiKKR package for the MJW potential) and FLAPW within
the framework of the density functional theory DFT (Vienna Ab initio Simulation Package VASP v. 5.4.4)
and cyclic correction of the initial conditions of calculations with the parameters of experimental
measurements. For researchers, postgraduates and students of the specialties of metrology and
information and measurement technology, materials science, micro- and nanosystem technology, applied
physics and nanomaterials.
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