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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa €Tamny: Po3po6ka METOAMK TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX JOCTIJPKEHb CUCTEM 3 €JIEKTPO-

IOWIOJIbHUM Ta CIIIHOBUM MarHiTHUM BIIOPSIKYBaHHSIM, 3 CIIiH-OpPOiTaJIbHOIO B3a€MOJIIEIO.
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Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302
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dopma BaacHoOCTI:
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Poamip opranisarii:

TenedoH: 380445251220, 380445251589
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
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Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Bubpani akTyasnbHi 3a7ja4i HAHOEJIEKTPOHIKY i CIIIHTPOHIKM [1J1s1 Cy4aCHUX (PYHKLiOHAJIbHUX BUKOPUCTaHb

Ha3sBa po6oTH aHIJIilICbKOIO:

Selected current problems of nanoelectronics and spintronics for modern functional uses

Pedepar yKpaiHCBKOIO:

3BiT Mae BCTyN - aHOTaLio (po3ai 1). JocinkeHHs 3MiHM (GOpMHU 6aNIKU (CTPUKHSI) 3 MArHITOAKTMBHOTO
enactomepy (MAE) npu HamarsidyBaHHi onrcaHo y po3gisi 2.. MAE € pe4oBHHOIO 3 HU3BKUMU IIPYKHUMU
MOJYJISIMY, 3[JaTHA 10 TUIACTUYHUX NedopMaliill i € 3a110BHEHOI0 (PepOMarHiTHUMHU MiKpo- 200 HaHOYAaCTUHKAMHU.
basika 3aKpilieHa OIHUM KiHLEM i BMillleHa y [IOIIepeYHEe MarHiTHe 1oJie. Po3ais 3 npucBa4€eHo
MAarHiTOKJIOPUYHOMY €(EKTY y TPMIIAPOBili HAHOCTPYKTYPI TUITy CIIHOBUI BEHTUJIb. [I0Ka3aHO, WO Lel eEeKT €
HiCUIEHUM MTOPIBHSIHHO 3 00’€MHUM MarHeTUKOM i MOoXXe 6yTH KOPUCHUM Y HaHOeJIeKTpoHiLi. Po3nisni 4 onucye
CITiH-XOJUIiIBCbKMI HAaHO-OCLMJIITOP Ha OCHOBI JIOMEHHOI CTiHKH, B JIETKOBICHOMY aHTU(epoMarHeTuky. [TokazaHo,
10 CIIHOBUM CTPYM, IOJISPU30BAaHUI B3IOBXK OCi aHi30TPOIIii, 30yIpKye KOHIYHY Npelecito Bektopa Heest B
IOMEHHIl CTiHIIi, [0 TOPOIKY€E 3MIHHUI €JIEKTPOCTPYM 3 YaCTOTOI0 KoJmBaHb Ao TI'a. B posnini 5, Ha 0cHOBI
KombiHoBaHoro niaxiny Jlangay-T'in36ypra-JlesoHmupa i Crepencona-Xamnenga (LGD-SH) onucano
€JIEKTPOXiMiYHE NIEPEMUKAHHS Ta 00€PTaHHS €JIEKTPUYHOI oJIIpU3allii y MIiBLi 6araToBiCHOro (PEPOEIEKTPHKA,
BKPUTIN i0HaMU 3 TYCTMHOIO 3apsy, 0 BUSHAYAETLCH TUCKOM KUCHIO. PO37ij1 6 IPUCBAYEHO PO3PAXYHKY
po3Ioziny piBHOBaXXHOI KOHIIEHTpALil HOCIIB CTpyMy y HalliBIIPOBIIHUKOBIN 10BilHIN kBaHTOBIN ami (2K4). 3amaua
MoTuBoBaHa gociigkeHHamu 2K CdMgTe / CdTe / CdMgTe / CdMnTe / CdMgTe. Po3zpin 7 npucBsideHo
PO3p0oOLi METOAMKH i BUPOILYBaHHIO HAHOIIIBOK HaniBMeTaniuyHoro Bi(111) va Si(111) metogom MBE Ta popmyBaHHs
3axycHoOro mapy MgO Ha iX oBepxHi. 3a yMOB BiliHY, 3aJjla4a BUKOHAHa CI1iBABTOPAaMU IIPOEKTY, B YHIBEPCUTETI M.
Kemmin, HimeyurHa. Martepianu 3BiTy, ony0J1ikoBaHi B 6 CTaTTSIX i OfiHA [T0aHa 10 APYKY, a TaKOX B Te€3aX

KoHQepeHlii, 3arasom 7 +1 my6Jikanis.

Pedepar aHIJIiHCBKOIO:

The report includes an introduction - a detailed abstract (Section 1). A study of the change in the shape of a beam
(rod) made of magneto-active elastomer (MAE) in the magnetizing is described in Section 2. The MAE has low
elastic modulus and capable to plastic deformation and are filled with ferromagnetic micro- or nanoparticles. The
beam is fixed at one end and placed in the transverse magnetic field. Section 3 is devoted to the magnetocaloric
effect in a three-layer nanostructure of the spin valve type. It is shown that effect is enhanced compared to a bulk
magnet and can be useful in nanoelectronics. Chapter 4 describes a spin-Hall nano-oscillator based on a domain
wall in an easy-axis antiferromagnet. It is shown that the spin current polarized along the anisotropy axis excites
the conical precession of the Néel vector in the domain wall, which generates an alternating electric current with
an oscillation frequency up to THz. In Chapter 5, based on the combined Landau-Ginzburg-Devonshire and
Stephenson-Hyland (LGD-SH) approach, the electrochemical switching and rotation of the electric polarization in
a multiaxial ferroelectric film covered with ions with a charge density determined by the oxygen pressure is
described. Chapter 6 is devoted to the calculation of the equilibrium distribution of the current carrier’s
concentration in a semiconductor double quantum well (2QW). The task is motivated by research on 2QW CdMgTe
/ CdTe / CdMgTe / CdMnTe / CdMgTe. Chapter 7 is devoted to the development of the technique and the
growth of semimetallic Bi(111) nanofilms on Si(111) by the MBE method and the formation of a protective MgO layer
on their surface. During the war, the task was completed by the co-authors of the project at the Chemnitz
University of, Germany. The materials of the report, published in 6 articles and one submitted for publication, as
well as in abstracts of an international conference, in total 7 +1 publication.

Ingekc YIK: 537-311.322, 535.3
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: MarnitonpyskHuii $Ha3oBuii epexif; Ipy BUTUHI CTPYKTYPH 3aKPilIeHOi OIHUM
KiHILleM 6aJIKi MarHiTOEeJIaCTUKA Y IIONIEPEYHOMY MArHiTHOMY MOJIi. [TifCUIKHHS TepMOMAarHiTHOro e(eKTy B
OaraTomaposiii HAHOCTPYKTYPIi TUITy CIIiIHOBOTO BeHTWI0. CIIiH-XO0JUTiIBCbKUN HAHO-OCLMJISITOP 3 YaCTOTOIO ITOPSIIKY
TT'1, Ha OCHOBI JOMEHHOI CTiHKH, B JIETKOBICHOMY aHTU(QEpPOMarHeTuky. EsekTpoxiMiuHe nepeMrnKkaHHs Ta
0b6€epTaHH4 eJIEKTPUYHOI NoJIsIpy3alii y miiBli 6araToBiCHOro ¢pepoeseKTpyukKa, BKpUTiil ioHamu. TeopeTnyHuit
PO3paxyHOK PiBHOBaKHOTO PO3IOAiNY PE3UAEHTHUX HOCIIB CTPYMY Y IOJBIMHIN KBAHTOBIN AMi 3 ypaXyBaHHAM BCiX
apiB CTPYKTypH. BupolyBaHHs HaHOILIIBOK HaniBMmeTasiyHoro Bi(111) Ha Si(111) metrogom MBE Ta popmyBanHs

3axucHoOro mapy MgO Ha ix ITOBEpXHi

Ha3zBa HTII anrJificbKoI0: Magnetoelastic phase transition during bending of a structure of a magnetoelastic
beam fixed at one end in a transverse magnetic field. Enhancement of the thermomagnetic effect in a multi-layer
nanostructure of the spin valve type. A spin-Hall nano-oscillator with a frequency of the order of THz based on a
domain wall in an easy-axis antiferromagnet. Electrochemical switching and rotation of electric polarization in a
multiaxial ferroelectric film covered with ions. Theoretical calculation of the equilibrium distribution of resident
current carriers in a double quantum well, taking into account all layers of the structure. Growth of semimetallic
Bi(111) nanofilms on Si(111) by the MVE method and formation of a protective MgO layer on their surface

HTII, axy nepenba4asiocsi CTBOPHUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Onuc HTII: [loBenene TeopeTyHO i €KCIIEPUMEHTAJIBHO, 1[0 KPUTUYHA TOYKA [0 [OTNIEPEYHOMY MATHITHOMY
II0JI10, BUILE SIKOTO BUHMKA€E BUTHH 0AJIKM (CTPMKHS) 3 MarHiTOEJIACTHKA, BilIIIOBiZa€e MarHiTONPY>KHOMY (Pa30BOMY
[epexojly y Takill CTPYKTYPIi IO JO3BOJIUTE Kpallle IIJIaHyBaTy IlapaMeTpy BUTMHY Y KOHKPETHUX CTPYKTypax Ijis iX
BUKOpHMCTaHHs. EKcliepuMeHTalbHO BUMIDsIHA afiiabaTUyHa 3MiHa TeMIIepaTypUIl LapiB CIIIHOBOTO HAHOKJIAIAHY i
IOBEIEHO, MO Y TaKiil CTPYKTypi TEPMOMArHiTHUN €(eKT IOMITHO MiICUIIOETbCS Y IOPIBHSHI 3 06'€MHUM
marepiaziom. TeopeTUYHO MOKa3aHo, 10 CMiHOBUIA CTPYM, NOJIIPU30BAaHUI B3[OBX OCi aHi30Tpomii, 36ymKye
KOHIYHy Ipeleciio BekTopa Heesst B JOMEHHIl CTiHIi OJHOBICHOTO aHTU(EPOMarHeTyKa, 1o OPOKy€e 3MiHHUI
€JIEKTPOCTPYM 3 4aCTOTO0 KoyiuBaHb 110 TT'. 3arponoHoBaHo Npusiaj Ha OCHOBI OOIPYHTOBAHOTO e(EeKTY.
OnucaHo eneKTpoXiMiuHe IepEeMUKAHHS Ta 06€PTaHHS eJIeKTPUYHOI NoJsipu3aliii y miiBLi 6araToBicCHOro
(depoesneKkTpuKa, BKPUTIiil iOHaMU 3 TYCTUHOIO 3apsifly, 1[0 MOXKE PETyJII0BaTUCS TUCKOM KMCHIO. BUKOHaHO
PO3paxyHKU PO3IOJiNy PIBHOBaKHOI KOHLEHTPallil pe3UI€HTHUX HOCIiB CTPyMy Y HalliBIIPOBIITHUKOBIN NTOABINHIN
KBaHTOBIM siMi (2KS1). 3amaya motuBosaHa gociaigxkeHHsamu 2K CdMgTe / CdTe / CdMgTe / CdMnTe / CdMgTe
Iie paHile 6yJ10 BUSIBJIEHE 3aJIEXKHICTh €HEPriil IoMiHecleHLii HenpsiMux eKcuToHiB B 2KS1 Biz eHeprii KBaHTIB
doto 30ymxeHHs.. [IpoBeieHO po3poOKy METOVKU Ta BUPOLIEHO HAaHOILIIBOK HaniBMeTasniyHoro Bi(111) va Si(111)

metonom MBE 3a yMoOB BiliHY, 3aja4a BUKOHAHa CIIiBaBTOpaMU NPOEKTY, B yHiBepcuTeTi M. KemHil, HimedynHa.

ConiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIiii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs] €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjIs:

BnpoBamykennss HTII: He snposamxeno

ITpakTuyHa peasnisanis HTII

IToyaTok eramy:
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