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II. Etran BukoHnauus JiP
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Ha3sBa eramy: MarxiToonTrka KBaHTOBUX SIM, MarHiTHi COJIITOHH, BIUIUB PO3MipiB HAHOYACTHHOK

(pepoenexTpuUKiB Ha iX BIaCTUBOCTI.
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku
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Kopg 3a €IPIIOY: 05417302
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:
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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
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MarsitocTaTuyHi i JUHaMi4YHi BIaCTUBOCTY MarHiTHUX Ta €JIEKTPOIOJISIPU3aLliliHi BJACTUBOCTI (PepOeIEeKTPUYHUX

HAHOCTPYKTYP [JIS1 3aCTOCYBAHb Y CIIIHTPOHILlI Ta HAHOEJIEKTPOHILL.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Magnetostatic and Dynamic Properties of Magnetic Nanostructures and Electpolarization Properties of
Ferroelectric ones for Applications in Spintronics and Nanoelectronics.

Pedepat yKpaiHCBKOIO:

3BIT BiIKpHBa€eThCsl KOPOTKUM BCTyIOM, Po3ain 1. BinnosinHo no niany npoekty, etan 2 (03 - 12.2021) Bkitovae
MAarHiTOONTUYHI JOCJiJI>)KEHHS HaIliBIIPOBIIHMKOBUX KBAHTOBUX SIM. JJOCJIIJI)KEHO 3aJI€KHICTb €HEPrii
¢doTosmoMiHecleHIii HETPSIMOTO €KCUTOHY BiJ] T'YCTUHU OIITUYHOTO 30yIKEHHS Y 3B'sI3aHUX KBAHTOBUX SIMaxX OJIHA 3
SKMX HariBMarHiTHa. Ix pesysbTaTé onucani B po3fini 2. BUKoHaHi moCiaKeHHs 6e3nepepBHUX Ta IPaHyJIbOBaHUX
MAarHiTHUX HaHOIUJIIBOK. 30KPEMA, MarHiTHUX €JIaCTOMEPIB, B SIKUX NIPY>KHA MaTPULIs, 3alI0OBHEHA MarHiTHUMU
YacTUHKaMU. JJocifyKeHi MarHiTHI Ta MarHiTO-Npy>kHi BJIaCTUBOCTI LYX CIIOJIYK 3 HAHOYAaCTUHKAMU MaHTaHITy B
okoJii Temrieparypu Kiopi octaHHiX. BusiBjieHO 0Cc06/1MBiCTb IPYKHUX [TAPaMETPiB TAKUX CIIOJYK B 0KoJii T'c
3anoBHIOBaya. lle onucano B po3zini 3. JocinKeHo BIaCTUBOCTi CETHETO-CIIOJYK i MyJIbTU(]EPOiKiB, 30KpemMa
cHiBiCHyBaHHSI MOpPQOTpOIHUX a3 y pepo-aHTUPEPPOEIEKTPUINX-aHTU(PEPPOLOPCIIHUX MY IbTU(PEPPOIKaAX, a
CaMe aHTHUCETHETOEJIEKTPUYHOI , CECTHETUEJIEKTPUYHO] i CETHETOEJIEKTPUYHOI, @ TAKOX OOJIACTI iX CIiBiCHYBaHHS Ta
BijHOCHI iX YacTKu Ha MOPPOTPONHUX MeKaxX B aHTU(epoaucTopciiinux mypTudeppoikax tumy Bil-yRyFeO3, ne R
- pizKicHO3eMeJIbHUM eJIEMEHT. . Lli TeOpeTnYHi JOCIIiI>)KEHHS ITOPiBHSIHI 3 EKCIIEPUMEHTOM, BUKOHAHUM
3aKOP/IOHHUMMU CTiBaBTOPaMM. X 3MiCT onucanuil y po3aii 4. [l 3py4HOCTi, PUCYHKY i (POPMYJIH KOKHOTO
PO3IiMy MaloTh MOABIMHY HyMepalLiio, Harpukian, «N.M», ne N - Homep po3ziny, a M - Homep BifIoBigHOrO 06'€KTa
(pucyHka, popmysin) B HbOMY. Pe3ysibTaTu IPOEKTY MOXKYTb OYTH BUKOPUCTAHI 17151 CTBOPEHHS PYHKIIOHATbHUX
€JIEMEHTIB Ha OCHOBi HAHOT'PAHYJISIPHUX ILJIiBOK, 30KpEMa MarHiToesacToMepiB y pOOOTOTEXHIlli, Ta IPUCTPOIB, 10
BUKOPUCTOBYIOTb CETHETO-CIIOJIYKU. BOHM BUKOPUCTOBYBAaTUMYTbCS 1J1s1 TOAAJIBIINX AocimxkeHb B IO HAHY Ta
IHIIMX DOCTiAHUIPKUX LEHTPax SIK B YKpaiHi, Taxk i 3a ii Me>xkaMy, a TakoXX B Ipolieci HaBYaHH4A. 3a MaTepiaiaMu

LIbOTO eTally omy06J1ikoBaHo 9 cTaTell, a ofHa [1ojaHa Ao nmyo6aikauii [1* - 10 *].

Pedepar aHIJIiHCBKOIO:

The report opens with a brief introduction, Section 1. According to the project plan, stage 2 (03 - 12.2021) includes
magneto-optical studies of semiconductor quantum wells. The dependence of the photoluminescence energy of
an indirect exciton on the density of optical excitation in bound quantum wells, one of which is semimagnetic, has
been studied. Their results are described in Section 2. Studies of continuous and granular magnetic nanofilms have
been performed. In particular, magnetic elastomers in which an elastic matrix is filled with magnetic particles were
studied. The magnetic and magnetoelastic properties of these compounds with manganite nanoparticles in the
vicinity of the Curie temperature of the latter have been studied. The peculiarity of the elastic parameters of such
compounds in the vicinity Tc of filler is revealed. This is described in Section 3. The properties of ferroelectric
compounds and multiferroics, in particular the coexistence of morphotropic phases in ferro-antiferroelectric-
antiferrodistorsing multiferroics, namely antisegnetoelectric, ferrielectric and ferroelectric, Bil-yRyFeO3, where R
is a rare earth element, had been studied. . These theoretical studies had been compared to an experiment
performed by foreign co-authors. Their contents are described in Section 4. For convenience, the figures and
formulas of each section are double numbered, for example, "N.M", where N is the section number and M is the
number of the corresponding object (figure, formula) in the section. The results of the project can be used to
create functional elements based on nanogranular films, in particular magnetoelastomers in robotics, and devices
using ferroelectric compounds. They will be used for further research at the IF NASU and other research centers



both in Ukraine and abroad, as well as in the learning process. According to the research materials of this stage, 9
articles were published, and one was submitted for publication [1* - 10 *].
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaiHCBKOIO: Hosi HayKoBi naHi 1po 36inbieHHs eHeprii GpoTosoMiHeCHeHii HEnpAMOro
€KCUTOHA y NOJBiVHI} KBAHTOBIM SIMi IIPY 30iIbIIE€HH] 3yCTUHU iHTEHCUBHOCTI (POTO30YIPKEHHS €JIEKTPOIUIIOIBHOIO
B33a€MOJi€10 HEMPSIMUX €KCUTOHIB, KOTPi HAKONUYYIOTbCS [1PY 30yPKEeHHI. Besm4nHa iHyKOBaHOTO MarHiTHUM
[10JIEM BUTHHY 0aJIKU MarHiToakTUBHOTO esacTomepy (MAE) 3 HanouactrHkamu La0.8Ag0.2Mn1.203 KpUTHUYHO
3aJIEXKUTD Bif, Temnepatypu. [loxigHa o TeMeparypi Bii BeJIMYMHY BUTVHY Ma€ OCOOJIMBICTb 106113y ToUKU Kropi.
MAE 3 temneparypoto Kiopi no6113y KiMHaTHOI TeMIepaTypyu MOXKYTb OYTY BUKOPUCTAHI SIK «PO3yMHi» MaTepianu 3

CaMOKOHTPOJIbOBAHMU MaFHiTO—pr)KHI/IMI/I BJIACTUBOCTSIMMU.

HasBa HTII aHI/IiHiCBKOIO: An explanation was found for the increase in the photoluminescence energy of an
indirect exciton in a double quantum well with an increase in the intensity of photoexcitation by the electrodipole
interaction of indirect excitons, which accumulate upon excitation. The magnitude of the magnetic field-induced
bending of the magnetoactive elastomer (MAE) rod with La0.8Ag0.2Mn1.203 nanoparticles is critically dependent
on temperature. The temperature derivative of the bending value has a feature near the Curie point. It has been
found that IEA with a Curie temperature near room temperature can be used as "smart" materials with self-
controlled magnetoelastic properties.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: MeTtony, Teopii

T'any3s 3acTocyBaHHs: 72.19

PeecTpaiifiHuii HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: 3naiineno, mo enepria kBauTis potomominecteHji Henpsamoro ekcutony leCdTe - 1Thh CdMnTe
TUITy Y IIO[1BiMHIN HaNiBIPOBiNHMKOBII KBaHTOBIN siMi CdTe / CdMnTe 6ap’epamu 3 Cd0.78Mg0.22Te i mupurHIo
MDK'SIMHOTO 6ap’epy 1.9 HM 36i/bIIy€eThCS 31 3pOCTAHHSIM T'YCTUHU NTOTY>KHOCTI 30y/I)KEHHSI B pasi, KOJIU 1isl €HEePris €
HaHMWXXYOIO B €KCUTOH Hill TPyIi, B TOM 4ac, SK AJ1s1 IPSIMUX €KCUTOHIB TAKOTO HE CIIOCTEPIraeThes, BcTaHoBEHO,
10 1€ € HACJIIIKOM B3a€MOJi €JIEKTPUYHUX JIUTIOTbHAX MOMEHTIB, IPUTAMaHHUM HENPSIMUM eKCUTOHaM. Edekr
Mae OYTY BOKJIMBUM JJIs1 PO3YMiHHSI pOOOTU IIPUCTPOIB HA MOABIMHMX KBAHTOBUX SIMax ab0 HAATPaTOK 3 KBAHTOBUX
aM. TepMOIPY>KHI BIACTUBOCTI CTPUKHIB 3 MarHiTHMX €J1aCTOMEPIB, KOTPi BUTMHAIOTLCA Y [IOIIEPEYHOMY
€JIEKTPUYHOMY T10JIi MOJKETb BUKOPVCTOBYBATHCS [1JI1 CTBOPEHHS KEPOBAHUX aKTyaTOPIB [JIs1 IPUCTPOIB. 30KpeMa,
BUSBJIEHUI €(EKT 3MiHA BUTMHY TaKOrO CTPMXHS BPU 3MiHi TemniepaTypu B 0KoJi Touku Kiopi Mar"iTHoro
3aII0BHIOBAYa MOXKE OYTH KOPUCHUM [J151 TAKUX 3aCTOCYBaHb. CTBOPEHHS MyJITU(EPOIKiB 3 pi3HUM (Pa30BUM
CKJIa[IOM €JIEKTPOAMIIOJILHO-BIIOPSAKOBAHOI CTPYKTYPH € BaXJIMBOIO 33[1a4€I0 111 PO3BUTKY [IPUCTPOIB Ha
MyJIbTAQEpOoiKax B poOOTi BUBJIEHO i IOSICHEHO MEXaHi3MU BUHUKHEHHS Pi3HUX CEHETOeJIEeKTPUYHOI,
CEpHETieJIEKTPUYHOI 260 aHTU(EepoeIEeKTPUYHO] ia3 Ta iX CIiBiCHyBaHHS Ha OCHOBI TBEPAUX PO3YMHIB 3aJ1i30-
BicMyTOBOrO (pepita 3 3aMillleHHSIM YaCTHHU i0HIB Bi3MyTa Ha pifiKicHo3emesbHi, Bil-yRyFeO3, ne R - atomn Sm a6o
La. TTopiBHSIHHS TeOpeTUYHUX PO3PaxyHKiB Ha OCHOBI ninxony Jlannay-T'in36ypra-/leBoHirpa 3 eKCliepuMeHTaMH,

IIPOBEJEHUMMU 3apPYODKHUMU CIiBAaBTOPAaMU, TOKa3aJI0 XOPOUIY BifITIOBIIHICT PO3PaxXyHKaM.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Orpumanns HOBUX 3HaHb | JaHUX PO IPUPOTY

B3a€MO/Ii1 y TBEPAMX TUIaX, KOPUCHE 18 IPAKTUYHUX BUKOPUCTAHb i 1711 BAKOPUCTAHHA B OCBITI
Brnius HTII Ha moBKiJjIs:

BnpoBamykennss HTII: He snposamxeno

ITpakTuyHa peasnisanis HTII

IToyaTok eramy:



3aKiHYeHHs eTamy:
Cno>kuBaui leO,I[yKI.li'l': HayKoBi iHcTuTyT HAH YKpainu Ta iHmmX KpaiH i BUILi HaBYasIbHi 3aKkuagy (isuuHOro
i ¢pisuKo-TexHiyHOro Npodisnto
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTyBaHHSI:
IloTeH1iaIbHUI 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI T€PMiH OKYIHOCTi (POKiB):

JopaTtkoBa iHdpopmamist:
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