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AnHoTanusi. 3rotosiena MHorocsoiHas rerepoctpykrypa YMnO,/BiFeO,/SrTiO, na MOHOKpHCTaIIH-
geckoit notoxkke Al,O,(0001), momy4ennas meTosoM BYU-kaToqHoro HambLIeHHs B aTMOC(eEpe KUCIOpOoJa.
TonmuHa Kak0ro ee ClI0sl OLEHEHa 110 BpeMeHU ocaxkaeHus 1 He npesbiinana 300 um. [IpoBenens! koMIuiekc-
HBIE CTPYKTYpPHBIE MccileoBanus rerepoctpykrypbl YMnO, /BiFeO./SrTiO,/Al,0,(0001). Ee mosepxHoCcTh
MMEET XOpolllee KauecTBO, 0e3 KaKMX-T100 BKIFOUEHHH, HEOJHOPOAHOCTEH 1 mpumecel. Poct kaxoro ciost
TUICHOK OCTPOBKOBBIH 1o Mexanm3zmy donbpmepa — Bebdepa. Craructudecknii aHaiu3 MOBEPXHOCTH Te€TEPO-
CTPYKTYpBI OKa3aJI OTCYTCTBHE OMMOIAIBHOCTH POCTOBBIX OJIOKOB, MX (hOpMa IMPEUMYILIECTBEHHO OBaJIbHAS,
a ux cpenHuil pazmep cocrasnsger ~110 HM. BepxHuii TOBEpXHOCTHBIN CIIOH UMEET OTHOCUTENILHO HU3KYIO
IIEPOXOBATOCTb, OKOJIO 14,7 HM. JIJIsl pacTbIsIeHUs 1051 MAaHT'aHUTA UTTPHs OblIa UCTIOIb30BaHa MUIIIEHb, CO-
CTOAIIAsI U3 €0 OCHOBHOM YHCTOH rekcaroHaibHoOM (a3sl. [Ipn 3TOM 1o pesyssratamM peHTTeHOCTPYKTYpPHOTO
aHanaM3a oOHapy)KEHO, YTO KXKIBIH CJIOH TeTepoCTPYKTYphl chOpMHUPOBAH C MCEBJOKYOMYECKON KPHCTaILIN-
veckoi pemreTkoid. Takum oOpasom, ocaskaeH bl cioil Y MnO, umMeeT opTopOMOMYECKYIO CTPYKTYPY, KOTOpas
B 00OBEMHBIX Marepuaax cTaOWIn3upyeTcst B 0ojiee CIOKHBIX YCIOBHUSIX C OAHOBPEMEHHBIM IPHIOKEHHEM
BBICOKOTO JIaBJIEHUS U Temneparypsl. MccinenoBanus paMaHOBCKUX CHEKTPOB MpPU KOMHATHOHI TeMmeparype
TOATBEPINIIH, YTO JUls BepXHero cios YMnO, ocHoHast Mojia Ha 680 cM ™', B 00beMHBIX MaTepuaiax Xapak-
TepHasi A7l TeKCATOHAJILHOW CHHTOHUM, OTCYTCTBYeT. CIIEKTp COCTOMT U3 MHHHUMYM IIECTH XOPOIIO pa3pe-
LICHHBIX MMUKOB, CAMBIil MHTCHCHUBHBINA U3 KOTOPBIX MpHUXoAUTCs Ha 605 cM™'. DTo Takke MOATBEPIKAALT, YTO
BEpXHUH cioi MynsTHdepporka YMnO, GopMupyeTcst B KpHCTaIMMECKOH CTPYKTYpe, OTIIMYHOH OT CBOEH
MUIIEHU.

KiioueBble c10Ba: reTepoCTpyKTyphl, (PeppUT BUCMYTa, MAaHTAaHUT UTTPHSL, MYJIBTU(QEPPOUKH, paMaHOB-
CKasi CIIEKTPOCKOIUSI, aTOMHO-CUJIOBAsi MUKPOCKOTIHSI.

MICROSTRUCTURAL STUDIES OF YMnO,/BiFeO,/SrTiO,
MULTILAYER HETEROSTRUCTURE ON SAPPHIRE SUBSTRATE

A.V. Nazarenko', A.V. Pavlenko', D.V. Stryukov', Ya.Yu. Matyash'

Abstract. A multilayer YMnO,/BiFeO,/SrTiO, heterostructure on a single-crystal A1,O,(0001) substrate
obtained by RF-cathode sputtering in an oxygen atmosphere has been fabricated. The thickness of each layer
was estimated based on the sputtering time and did not exceed 300 nm. The complex structural investigations
of the YMnO,/BiFeO,/SrTiO,/Al,0,(0001) heterostructure were carried out. It was found that its surface has
good quality without any inclusions, inhomogeneities, or impurities. Each layer of the films grows by islands
type according to the Volmer-Weber mechanism. Statistical analysis of the topology of heterostructure surface
showed the absence of bimodality of growth blocks, their shape is predominantly oval in habit, and their
average size is ~110 nm. The surface layer of YMnO, has a relatively low roughness of about 14.7 nm. A target
consisting of the main pure hexagonal phase of yttrium manganite was used for sputtering the upper layer.
According to the results of X-ray structural analysis, each layer of the heterostructure was found to be formed
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with a pseudocubic crystal lattice. Thus, the deposited YMnO, layer of thin film has an orthorhombic structure,
which in bulk materials is stabilized under more complex conditions with the simultaneous application of high
pressure and temperature. Studies of Raman spectra at room temperature confirmed that for the upper YMnO,
layer, the main mode at 680 cm™!, which is characteristic of the hexagonal symmetry in bulk materials, is
absent. The spectrum consists of at least 6 well-resolved peaks, the most intense of which is at 605 cm™. This
also confirms that the upper layer of the YMnO, multiferroic is formed in a crystal structure different from its
target.

Keywords: heterostructures, bismuth ferrite, yttrium manganite, multiferroics, Raman spectroscopy,
atomic force microscopy.
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