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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii 06car dbinaHcyBaHHS 3a 3BiTHHH eTam: 629.6 TUC. TDH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

MopemntoBaHHSs Qi3NYHUX BIACTUBOCTEH i po3po6Ka marepiaiB [1j1s1 MarHiTHO-TBEPAMX HAHOKOMIIO3UTIB

Ha3sBa po6oTH (aHrJI)

Modeling of the physical properties and development of materials for hard magnetic nanocomposites

Pedepar (yxp)

Eneprist marziTHOI kpucTtasniyHoi anizorporii (MAE) Hakjiaiae BEPXHIO MeXYy Ha KOEPLUUTHBHICTb MarHiTHOI CUCTEMHU i OTKe Mae
BeJI4Ye3He 3HAa4YeHHs [JI1 PO3POOKM MAarHiTHO-TBEPAMX HAHOKOMIIO3UTIB i MOCTIHMX MarHiTiB. Ha OCHOBi MoOpesoBaHHS B
pamkax Teopii ¢yHKUioHamy ryctuHM Oysium oTpuMaHi 3HayeHHs MAE nmns ¢epomarnitHoi cuctemu MnBi, ¢ocodinis Lal-
xPrxCo2P2, nerosanux Cr, Mn, Fe, Co, Ni, HiTpuzis sirtito Li2(Lil-xMx)N, nerosanux Hf, Zr, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, cuctem Ha
ocHoBi iHTepmeTaniny uepito Ce2Col7. OnepxaHi PyHAAMEHTaNbH] YSBIE€HHS PO B3aEMO3B'SI30K MK iX €JIEKTPOHHOIO Oy 0BOIO
Ta (pismuHMME BracTUBOCTAMU. [ToKazaHo, mo Besuki 3HadeHHs: MAE B MnBi 3a6e3neuyioTbcst CIiiH-0p6iTaabHOIO B3a€EMOZI€I0 Ha
Bi i o6MiHHOIO B3aeMOJIi€I0 Ta BEIMYMHOIO CIIIHOBOTO MarHiTHOro MOMEHTY Ha Mn, a TemneparypHa 3asnexHicte MAE rosoBHUM
YUHOM BM3HAYA€TbCSl TEIJIOBUM PO3MIMPEHHSIM TpaTKuM B 06asanbHiil minomuHi. [Tokazano, mo cnomyka Li2(Lil-xFex)N 3
HEBEJIMKOI0 KOHIEHTpaljielo Fe xapakTepusyeTbCs BEIMYE3HVMM aHi30TpOMi€lo opb6iTasibHOrO MarHiTHOro momeHty Ta MAE.
BusiBneno, mo MAE s Li2(Lil-xMx)N (M = Cr, Mn, Co, Ni) € JOCTaTHbO BEJIMKOIO 3 TOYKM 30PY BUMOT MOCTiHOTO MarHETU3MY,
aje BOHA NPUHAMMHI Ha MNOPSAOK MeHma, HDK anag Li2(Lil-xFex)N. IlokazaHo, 1m0 Hai6inbm €(QEeKTUBHUMU JIETYIOUMMU
enemeHTamu s nigsumeHHs MAE B Ce2Col7 e Zr ta Hf. 3 TO4YkM 30py MOXKJIMBUX 3aCTOCYBaHb [yXKe OaKaHO 30L/IbIINTH
Temnepatypy Kiopi pocrhimkeHux cucrem 6e3 BTpaTM BUCOKOi MarHiTHOi aHizoTpomii. IlepCrneKTMBHMMHU BUTISHAIOTH
HaHokommnosut MnBi, Li2(Lil-xFex)N a6o Ce2M2Col5 (M = Zr, Hf) 3 skoioch MarHiTHO-M'sIKO0 $azolo, IO Mae BEJIUKY
temriepatypy Kiopi (mozi6Horo no FeCo), a takox seroBani Mn a6o Fe intepmeraninu Ce2M2Col5, oCKiNbKM Take JieryBaHHs

[IOCUJIIOE MAarHiTHY aHi30TPOIIil0, 36epiraloyy HaMarHi4eHicThb, B TOM 4yac SIK iHII JIeryiodi eJeMeHTH ii 3MeHIIYIOTb.
Pedepar (aHrI)

The magnetocrystalline anisotropy energy (MAE) imposes an upper limit on the coercivity of a magnetic system and therefore is
of great importance for the development of magnetically hard nanocomposites and permanent magnets. On the basis of
modeling in the framework of the density functional theory we have obtained the MAE for the MnBi ferromagnetic system, Lal-
xPrxCo2P2 phosphides doped with Cr, Mn, Fe, Co, Ni, lithium nitride Li2(Lil-xMx)N doped with Hf, Zr, Ti, Vf, Zr, Ti, Cr, Mn, Fe,
Ni, Cu, Zn, systems based on the cerium intermetallide Ce2Co17. Fundamental concepts about the relationship between their
electronic structure and physical properties have been developed. It has been shown that the large values of MAE in MnBi are
determined by the spin-orbit coupling at Bi as well as the exchange splitting and spin magnetic moments on Mn, and that the
temperature dependence of MAE is mainly determined by the lattice thermal expansion in the basal plane. We have found that
Li2(Lil-xFex)N with a small concentration of Fe possesses an enormous orbital magnetic moment anisotropy and MAE. The MAE
for Li2(Lil-xMx)N (M = Cr, Mn, Co, Ni) is found to be quite large from a point of view of permanent magnetism requirements but
at least an order of magnitude smaller than for Li2(Lil-xFex)N. Zr and Hf have been shown to be the most effective dopants to
enhance the MAE of Ce2Col7. From the point of view of possible applications it is very desirable to increase the Curie
temperature of the investigated systems without losing high magnetic anisotropy. Possible nanocomposites of MnBi, Li2(Lil-
xFex)N or Ce2M2Col5 (M = Zr, Hf) with a soft phase having a large Curie temperature (like FeCo) seem promising. Also, the
Ce2M2Col5 intermetallides with M = Mn or Fe can be interesting, since these dopants improve the MAE of Ce2M2Col5
preserving the magnetization while other dopants reduce it.

Inpexc YIK: 517.958:530.145, 517.958:530.145;538.97-405;548:537.621;538.955-405;539.21:537.621;535.33 /.34;538.915; 537.62;
537.632; 537.9; 538.95; 004.942



Kogu Temarnynux pyopuxk HTI: 27.35.57
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): KBaHTOBa Teopist MarHiTHOI KpucrasiyHoi aHi3orporii B cuctemax MnBi Ta Lal-xPrxCo2P2, neroBanux

nepexifHUMU MeTasaMu HiTpugi jitito Li3N ta inTepmeranini uepito Ce2Col7.

Hassa npoaykuii (anri): The quantum theory of magnetocrystalline anisotropy in the MnBi and Lal-xPrxCo2P2 systems, as well
as doped with transition metals lithium nitride Li3N and cerium intermetallide Ce2Co17.

OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHS: JIOCTiIKEHHS i1 €KCIIepUMEHTasIbHI PO3POOKU Y cpepi IPUPOAHUYMX i TEXHIYHUX HAYK (72.1).

Onuc npoaykuii (ykp): KBaHTOBa Teopis MarHiTHOI KpucTaiiyHoi aHizoTpomnii B cucremax MnBi, Lal-xPrxCo2P2, HiTpupax JiTio
Li2(Lil-xMx)N 3 M = Cr, Mn, Fe, Co, Ni, nerosanomy Hf, Zr, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn inTepmeranizi nepito Ce2Col7. ®isuuni
OCHOBY MarHiTHUX BJIaCTUBOCTEN LUX CIIOJIyK. EHEprisg Mar"iTHOi KpUCTaniyHoi aHi30TPOIIii HaKJIaae BEPXHIO MEXY Ha
KOEPLUTUBHICTb MarHiTHOI CUCTEMH i OT’)Ke Ma€ BeJIMYe3HE 3HAYEHHSI [71s1 PO3POOKM MarHiTHO-TBEPAUX HAHOKOMITIO3HUTIB i

MIOCTiIHUX MarHiTiB.

ConianpHO-eKOHOMIYHA crpsimoBaHicTh HTII:

Cragis 3aBepmenocti HTII: Ines, KoHLenis

Buposamskenns HTII: He BupoBamKeHo

Crpoku BrpoBajsKeHHs: Busnauae IIpesugia HAH Ykpainn

Bupo6uuk npoaykuii: IM® im. I'.B. Kypaiomosa HAH Ykpainu

Cno>KuBavi MpoAYKIii: HAYKOBO-IOCIIiIHI YCTaHOBU, AOCAITHUIIBKI LIeHTpH, R&D Biffinyu KoMmaHiii, OCBiTHI 3akyiagu
IlepcneKTHBHI pHHKHU: PUHKY YKpaiHU i CBiTY

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJIKP
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