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otsL dzdCdzso j dzgd j RBOCG ded s s dzj S 10Bd wlgtsh SYttasjts fif §f
Mg sted2 dzr &8 M teOy j dad v o, O oMt
fsHIse jtoy Hj dad J O 306 dzd Y4 dedztsmis d , d dzH 2y«
qazHzydtetse Odzdzts 2 ROGdzd sz &3 f sdzj 3 & gz &l
Bzd sdW jtetesdSd oT LT 908l o sL tcOfisOmnE P
ftoddzydf dOdz! des dztso ' n o BL By datsMmisj 2 da
fteddzydy HJj2Mlsoadw Cslstster m L OCdz¢ yoO  Ismw ¢
L dzj Ssteduy MEs2 1 dgjtecd(d, Cslstster § Bse kzls
dzso tsets 1 dzj toe 51 Birgzzdgd y ditdcdts Scts © d Ekmlste
sdrnddSd, 1djtwcjlsdid, Mmjdhsedsd, Sbdsc
) ddzy J dzgd tedz" -, Isjrdesdztcecdyy MSdnr, Is tc O dzfn
sB ZOMIsWvsrOC dd3 BB teOL 53, OCIszOdz! dzts?2 dzezPls
cOLWOBESISCO o MsCst WW JCIsdodz" =« dglzdzr Isd W J t

[d ¥ jtetesdSd Ry ds teOL Hj dzdslsidzasd&zOL
fMisd Hddzj ded v d dzd Iso jtoHT j tcOfMmiso tste " dzO
CeBf sLdydsdade j BOIs§ ted Odz" G 1g JsH fipls@ g
Bzdz' IsdW j tetetsdyds J§ mdmisj &3, ftshistswh dJ
BOcdzd ssmisted S ydsdzde 7 Ct®fsdsj degsse. [ OG
CsBf sLdlsOr oL ddCOjls o tjLlzd sOIsj ¢ ts5dz
MesmMsOe WwWOL fRIjdB §q t6Hy Gisde B3 ¢ O,dzd W sy
Hj2fMoadjd {dzjSltedyj MS Bt f s dzv , sls
BOG dzd IstsMmisted € yd ts dzdats 2 , d dOsBtttsls, f tod
slsHjd dsisd [6 1 ¥WjClsds dzaj ©B&OHO]Is.
o f)j Mlstststs dedzjajts §dostipsjodzd jfpo WL Odzdzr = ) Msfls

1D.N. Astrov/ Soviet Physics JETR961.¢ Vol. 13¢S g B. 729733.
2J. Ma [et al.] // Advanced Materialg.2011.¢+ 2 f ® HcP I 06R108F.D
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dzj HsMIsOlssydets] o ded BBOdzd J .

glsjtfjde t©OLtcOBSIsOdzdesmisd Isj &3 dMmMmdzj H

[ MWwWOLdy §J o9LOddBBHj2MIsadw 4 jLtsidzy ClIs
CiBf sdzj dz2lstse 3G yHE MtsBts?2, otLddtOshdj s
ofmMdzj HMmlsoadj or MsCtslsj d3tf j tcOlskztedzsets tsB Y d G C
tcOL dzd ydz' = sdf O: (1) Cotz dBfdERgsdels dzj 6 Sdtedst
BOLJtedO®zO d (2) ~ddB3duimMisi oL OddsH] 2 M
woLr .

L4 ©® fjtear n tcOB tsls OCoFeDss BYTIO;, § tzgsfh tis tf
1olsjSClsdyjmMed?2 rOwLOSCIsjtc oL OddsHj2Mise W
sBAa s Odzdj fHteddsi mMder = WOL Wt ylglstc lif Sslsliste § A
Bisdzj j L HddE OtcO®BEOE] Bh j2 d dgj steg Oc
Clststets 2 or fsdzdzj dzO d d&OMilstswh Ow tc OB 5 Is C
BOlJjtedOdz 5 diyWOLdg & sLOdedtH ;2 fipsdady) d
Wijtttedls. 1 tsCOLOdets, ybsts 9 CoBfssLdlsOr dzO
d &iOljtedOdztso dz0 -ldfrjsi@iaQls Oy dieeCdsddz@ds O ( A U &
ftoeslsj COjIls dzO Lktosodzj dzj cdtetse Odzedw, f s
fpdzdL dls' fklsjd3 fijtejrntsHO KB ffdfijlgdROdy ' fijts
BObtedyd WittedlsoO) d Mmddyjdzed™y Is§ B3fJtOls
fstesh CO WjtttedlsO, Mmdigzl S ¢iks @ dzptzd 63 - ¢ jlzd@
dislstcd j o 56 ¥WG)G todD dfffieaeazji(tc y Oh d = ! jL 541 dzj CIste
sdIsOdzOIs© Mo d dzy OMmo dysD ddPls ® ' B Okdds MsH J t
sBtOL ks Isw ftoddzd mdz" 4 W OL'" &O° EdYEE sy

3Van den Boomgaard [&t al] //Journal of Materials Science.1974.¢ V. 9.¢ P. 17051709.
4H. Wu [et al.] // Advanced Engineering Material2021.i Vol. 23.i = 1i0P. 2100410.
51.V. Lisnevskaya // Inorganic Materials.2018.i Vol. 54.i = 12.i P.12771290.

61.V. Lisnevskaya [et al.] / Inorganic Materials2006.i Vol. 42.1 =  1i0P. 11471151.
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MstcCIsktes?’. fprdatsePdz tcWwH f sHR Sdesls!, o
MotsHdIls: ¢ BJdzd Bz dzj ¥ § &zOIsj dz' dzr § d3j @ W C
i Wjtttedls. I sBdBs kY] biskvdikscts 0
f sdzd ¥ J dzdz" = Isji &3 J cOIskztcOR My j COdzd W L O
fstetsh C s € sl s5dzj dzls'&e] ditflstt=ddOWI e ISR o 1dzs diz
B IstsH 9 Otc! qicseo OdzdWw MsMis OF 0 ILALHBY s gzl &B
CsBfsLdlsr BjL §ofmisstesdzdzgdas W OL dBsckls- B
Mo ddzy® M BOdzr i3 MisHjtex Oded § a3 § sMdzj H dejsdS®
wodzwjlsimw fJtotsHsd) jdd)d fesotsHB ~ dzO €
Sav dMmMmdzj Hise Odzd 2 ) sB dzOMlis d BB YW OL dg
Gjlsjtetse jdzdzr » dBzdz! sdW jtetesdyder = MdMmlsj BO-
A j dz tcOEMydz) HS9 Odzdy By WOLAE -~ oL O(d
Bz dz' Is pifjudte = Mo ddzj ymtsujtey 0" dmn d B MMod
o MsCst WWiClkdoadsr » 4 jLB1 dzj SIsteduyd MEdna o
Cli3f dzj € Mdats d3 dL zyd dzd d dn 1 dzj Clotots W
fi1 jLstdzj SlstedyjmMSdn, dBOcdedisdze" §rdo [ O( s f
mMemMsswdzd j &3 BIYWOLd » cttOdedy StBYf sL dIstse
1 OHOYyd:
1. RMMMmdzj Hise Odzd j d3j Y W OLddz" rr 9oL dexfwdsisdHwj =
WOoL d 1 WWjClsdo desmis ol §ifd3jffiigid avagifc®L dfls @Rlzd W
-dz0@ Mmdeso jJdIslsitigfigia tise 5 ELieoQidaPdsdd - d dL
o' MtsC st WY jBCjishyffipocef dZytse r & f fj LBES ddzjhSolstid € &5 §
f!@ JiLB¢tdhls0ds -dAisfER®)) s disfGdidIls @ J dgE32s pv
Y d te & slszpls @dz0 IsDOO dz! GIpff W

"1.V. Lisnevskaydet al.]// Ferroelectricsi 2018.i Vol. 531.71 © 1 P. 131142.
8].v. Lisnevskaya [et al.] // Journal of Magnetism and Magnetic Mateiid@§16.i Vol. 405.i P. 6265.

(1) (100-R) &3O fn fijlio®e(Nao.5Ko.49)1.04NbOs (KLNN) +  dBO iy fiy sFes012(YIG),
~=30-70
(2) (100r) BBOMI. 6 disedNadeKoidosTIOs+4 BEITICH0 . 2 dB3OMM.
LaxOz] (BNT) + ~d30 ) fy sF&012(YIG) ~/0= 30
(3) (100-r) &3O fn) fiBap 84Ca0.15Ti0.92r0.103 (BCZT) + = d3 O oY sFe&s012(Y1G), = = 30-70
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-dz20 tsMmdesea ] dBsHdWdydtetse Odzdzsets W jteted s
or Mot WWJjCIsdodz » ydtcg slaPlief)ddsiie@ @ de'Ot{d"
W J totc ts dzefstE{HS@IsiKD Is €b), Mo d dzy O

-dz0 tMmdzse | c6¢j CMOW jtetocdIlsO Mo ddzyO, Bts
ZOdzls daOH detscts L f tetsd3' h dzj dede’ = esQ@fldsjCaipOdsdz
BOtck o & 1-1(6).

2. 1 sdMm¢ M smtsB 590 zd3y dz h j ded v d dzd
dzj Y j dzOIlsj dz' dz' = B YW OLder = oL OddisH | 2 Mise (3
tcl ¢ dzOd3j dzls s 9 f tsdzlz yJ ded w Cdif sL dyd tsdadats 2
mf j COded W LO Mmydls dmf sdz’ L tists'OCUA] & IS ts diAf t
99 jHjdd ] Mls j GHde®Hotdda ' ftdtso Oded j ¢ toc O dzlz dzts o
i1 jLtsC soiff sHig.djls.O

3. sl dzj SMdetsj Moz Hise Odedj HJL dzj €
BOcdzd s d'CrMo 2 MR 5L dlstse  oMmjn~ ¢ jde'j yaf dga
oL@HMo WL jAs jBidasiitts e d Ud ME d i3d  tej ¢ dzig e3fp dzln IS 63
CeBfsLdlstse d d&j " ddi3d & Mmists Bjy¥OL df
CsBf s dyd?2 f dzOdedz h j2 1 WWjiClsdoe desfls!

1 Oz ydzOw dztse d L dzO:

1) lfjtwor j odzzyj d d Ctsdgf dzip © fplzts Ots &
mMizi Mdorj SoBfLdlr &0 hMdsej dL e j Misdz A
d BimMmMeddzyser n ! jL 5t agOUsksbafafcRos'e, (Ilsipflds@dz
o dMmMdizls ©, -lsyq dOUWOEDBHD tajdfw , -IsqFE@OUAORO I o d dzy C
dislsted j o HwGs (chafChpisl) d3¥ €A YW d (RB 5o Tdedptye s df
(Mmdmig AR d sHIV)] yff tedssej Adepfesicitcte d Is ©  B)).d dzy O

(4) (100-r) d&3 O fBythiBag.ssCa.15T10.9Zr0.103 (BCZT) + = d3 0 fBMNIC.02Clo.02MnNo.1Fer 8044
(NCCMF), = = 10-90

(5) (100= )  d3OPifFgn.s\U00.5)0.945T10.0503 (PFNPT) + = d3iidy@pe.1Co.1F€1.904.4
(NCCP:, 2 =-901 0

6)50 BOMM. -1% +A u5u0, Pbs@mME 22O, X = 0-0.5.
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2) 1 0 Bimdetseo Odzad d H Odedz’ = toj dzlsG § datsiW OL T
ybsts o Mmdmisj 0~ (1) d (2) oH dnss s istg a3 Q st
CtcOdzd yoOds L jtojdz deser - Isj ed3tsH d d&zOd3d yj M¢<
Motslse j IsMis o4 sz iYtNbOIs Ztes2 W, Jiidg fry th) i) ) ek ©
fdtetsm dzsteO; ftejHjddd Ccddsduimcédd i
teJ OCyd2 d dzOL Gsffdasts 3 MIedzOU B sL dlsse  § 56
oLOdBsHj2Mlsadj WOL gqizi JIs ftedL dzOCd of
sBtcOL tso Odzad j f sfis st s dzded n ¥ oL ) mMd mlisj
ftoj dliszh j Mise j dedets tsH desMiststesdzdzd 2 J e gm.
sBsdr MdzzyoOw s tBtOLtso Odzdj 1§ tsfiststectsdzdzd -
fpded 4 J dad & LWWjiClsdoe desfylsd [ ¢ ftoj SBIGOL |
B mrOded yj MEtsets BB Y WOLdsets CsdzlsOCIs0O.

3) ] fdMmisj 50~ (3), (4) d (5) W
o MsC sl B rtc®OBREdZB o9 tfldBdL Jtetso Odzdz" n
B3 ¥HEZ MBBB2 HOY] dO Bktseodzg dzjedtese Od
fsorhjdadd Isd BB JjtcOlskzts’ My 4 SOdedw ftcd o tSH
SBOLso Oded® Jtedd3i Mdets?2 W OL " Sidsz diplsde 2d: Hs iz
PuNb,O5.

4 1 Mmdmisjdy (6) dzOBdz¥ HOJ IsMW dzj 5y d+
/1 jLBfO0OtcOR3j steses Sl sL dlstse o Mmdzj HMiIse d j
WitttedlsO; ftwjHzsyjd B nO0ddL di5, sfdMm" o O h

5 1 Mmdmbj-GBOF 68kdB3dsds®ea0dz’d IIsjnd
tcJ G d&zOd3j dzls T f sdzlz yJ ded v fMd3d md o " A [ ¢ ¢ ts
ftcj sBteOL s Odgdw™w dzgy Ekfmlskzf oOoshdrn (SCOYHTMN2
teWH] MzEyOGjeo HOY] dinMicdk ¢t fftoj otsa BSH
9" MsC s1adejSIs[dC HokZAaWOLd | OdOdtscd.

6) 10 ftddted MmdMmisjd" (4) dhmdyiHse
WOClststots o ( mdzd 3 4 dzd 4 Isj i3 j tcOlskzter my j
IstsdzC sHd MY j temdz A fstctsh C 59 C sd3f sdzj dals ts ¢
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o Otc! dqtoetso Odzd j CtocOdgz dztsd3j Istced yj MSE sets Msfls
Mots2Mlsoe ® [C CjtwOdRdS d.

v ittejlsdyj m¢ oOw tc @O lf SiFEshfipdzts 0 dzj dzO o
LOodMmdiitsmis™ i3d L B da dedw L dzj ClsteswdL dy
Csdifdfslsse d ontsHWhdR o dr MtsMisOe ddzHndo d
oL OddsH j2Mise v, fteslsj SO hdn fts GtcOdzd
stczH desf esedesL Jtolzj dgr § , HdMMddzj e j Isdyd M
f sz yJ dzO datseo OW ( dgW¥ tstc dsChy dovL Q] df thoH jtc2simlg o fiR)
tcOdzi 4 [C¢ CoBIBLIJyYydtsddz = BOIsjted OzOr d
f/ jLtst dzj ClstedStso d dn Met2flse OF.

1tcOCIsdyyj M Ow L dzOyd issmis O3 ®©PB tsis ff i j
dmMmdzj Hise Odad W tcOL tcOB 5IsOds j - datisddfy clzfj 1§ jfifn & «
sBf qyude O h dn f sdzlz yJ ded § [C Cdif sL d
Moddzj ymtsH j ey Oh dr ®ECMdHder 7 SjlsjtesMmistclz¢
ftoj sBtcOL ts9 Odad W d kdazkzyh jdder d5d ! jLBRO
dLetslstsodzj dzgdVv O dr hmdesea j [ 6 jodedss tcO
f SHIso j to) H J dzfs HozZdzk OlzsBi ] & z@ dgg dzCdzts Hzts 9 OV
BiYWOLd = oLOdBsH-f2bdug Cbtcdf yjelghr s
dn Cslif dzj S Mdesd3 o dzd v dzd d dzO Mo ts2 Milse O
sflsd®BdL dteso Ols Is j n dzts dztsfets{drly WnjSdfdi v el t=dfC
CiteOoBBdSd M dOdewdz h j2 1 WWjClsdoe datsfmls &
ftoddzj dgj dedv tcOLtcOBtSlsOdzdz" » SR tsLdlsse &
HOIsyd¢ tse BOcdzdIsdzr = ff sdzj 2 ftsHIlse j oy H | dz
tcOL tcOBlsPfafesdy | Odzs BB HIs j-&@ sdelE). . { SMfistsp tc d
cOLtcOBEISCd dMfsdz L s9 Odgr &ZO0 COW,jH] B
sBkzyjddd MmMisikzHj dzlsses BOCOZzOoatedOIsO d MY

fes6OBEO~ HdMydiddd ¢1 4 56 Oded WP Jo d
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Bzdz sdW jtetesdSde d dzj ¢ . Hts. , O IsOC Y
CoOzdW dE Oydsdzder » ttOBESISOr MiskHjdzstse =~ dc
[JlssHBdcdY d B tHf | IstRhigdzseda dd s
dmdzj Hise Oded ¥ f sfmodzizy d dzd sd wstcd sd i fielddi
Ctsdemistczdtetso Odedwy d WhkdzC ydosdzOdz dzf = Mo ts2 fr
oLOddsHj2Msadwn ) dzd = . t OBBIsO o' { tsdzc
gL di3j ed s j dz' dz" = fted tsftelgsfoy j Mk d "W d Ldgf Istis H 5 ©
toj dzgs g j detsW OL s 2 tc@dzQdg§ 1?2 OdDaaffdzj Is di3d € tot
Ldzf SsteswdL dud MSdd, Ht dzf Slstedud MEdJ
sjedissctcOo dd3j stedud MEdJ dfmfmdzi Hise Oded W,
COzstcd d3gd Istedwv, dBOGcdzdIsdz" § d dBOcdzdlIlstst dzj €k
1 sdztsy J dzd v, o rudaxfifflsi¥ :j dzO
1) [FOOSIsjtcdL s Oder ftesyjmmr, {tels
9 HokaWOLd rn &zd sd¥}@®BtsEedj~ off)disl€ sdkQ
sBYJ@E®j dzlsdW d ydtctso Qiglgry Wiote telat I2€ o' L Off dzds™ Y @ dg
Cddzj Ui MSdj Ghsejddshsd (7 Y¥seddiess O
2) VLiNsOdeso dzj dz20 oL Oddiismaw L ! d oL Odd3
ftesdmasHWh ddd 2O ctOdzd yon teOL HJj &zO W
ftesweoadzwe hOwimw o MmMddadtecilsdud mMéde d HJI
B AWOLdsets oadzdwdzdw, tSftedH]dzidzr s~ OdzedL
3) lr wegdzj der st j dzdzs s d BBd C tosMmistck
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Witctedls wodzwe sfqw Co@Rf L dIlsr dz0 YWE) dzEaQir) Y
d tetsHMmise j dzdzr = BOIsj ted Odztsg, castij toca rdiy ztst dt
MsOHME] [ dzed B dzOH OB Is o j Wis O dzfipdy, 3 € fissdsdg
Mz h jdedd dzddedd W jtetesBOcdzlsdetsets toj L sdzOc
1 dzj Clstedyj ME s ts i ¥i@&v o T @d M deg flzd JBZO G dzd Is
Coli3f sdzj dzls© 1 Isdr CtBftsL st B Mdaso Odats
hted dets?2 dzd dzd  dzt¥i g o totis 3O gy & @ M(datsfoti) 4 Isd A
HokaWOLd » MdMmlsjd3 Btsckls BT Is! ML HOdz
tcjL sdzOlststese d Htekzedma EkMlstets2Mmilse HdzW tOE

stdi3f sL dlsr YHDJ sfpaafde] ymtsH jtey O da § jL
flodd s j 8 M o 6O J dede” d3 By W OL dg" B o
fsHtctsB dats tsBMEYHj dats dad y § , f st Istsdslz  H dzd |
o' MBS L WWiClsdodz J] GJjls) osWlL dz] 2 BB K ist
Shastryet al. [152], f sy Odzlz 2, off jtear J B dzd YiGis-dzlz
f! jLB1dzj Clsted ¢, sB dzOH O h ( j§ HisMIs Ols ts ydzts
ftcj SBtcOL so Odzgd™w Hd&zW oBLEBsYyd » ftOCIlsdyd
Br dzd MtsMmlsQodzj dz@ dL ME dzj j dedzr = BONisYGR ts E
PMNPT ( d&30 G dzts dis{dss@ds@s © fe d dzy®©) , 9 j dzd yd dz0O
MsMlsOaddzO® 40 ¢ o fHtsdzy 8 €1 ¢ Mmdg { toff tsdrjc
Dasetal. [153]d MMmdzj Htso Odzd Mdzsd Misky MsickzCIskclz,
zOofr dzj dgdvw, MmMsmsswhze dL dBsdtsS tcd Mils O©dzdzd
Isd Is ©dzO Is-® Is t8 ©Odegf off v (BSTO) , f odzj Hicj dedz" O3
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fsHdzsy ] dL d&sdztsC tcd Mis @Gdedroly g fiteS tcta<O daOBGHOE
FCOLT 908 ls &O §steWHEBSE BtdzjJ o' MeCtsy [ ¢
dzd o3ts dzts dzd Is dzr & Liain & &8 NSAbdzefpi dzj Hiso Odz toj L 15 dzO dzfr
GilsjtesMmMistezC IskztcOR, mMemMisswh dr WA d { &S jzad © dz
BOG dzts dzqitsls P @GP B O S dz0Is ©  MPLATizY €@ § H {PEVIROG OF |
HIWtsteddOydvw BMNPER] 2dzj5¢ Catsj ¢ Jtoj € dz¥ yJj WG J
wg dzw ¥ Isfpyw f od ud dzO d3d mMddzt dzgj 2" j Gts tSB |
OoLOdABBH j2MIsadw o CBRBYtLdIs] tod d3ORIMS-A
PZT( 4, 1 ¢/ MB) dJddsOdzsas a@dsda]ls B &
otsmMftcdd disyd o smls! HEMisdeOjIs Moasjcets dBOSC M
YIGIssdzh ddets? 600 ded3 § sdzkyj dz tsBtcOlsde 2 3
3, 1 T/ 1dg. Il 185 EisgzmMistcz Jtcso OdzO 9 jtIsd & O
GJ Isj tetsmViGALdslzAd@OIls B Otedw (1 v f) dz0 3ts dzts
IS IsOdzOIs © ST OO daMMP dz! dets2 L § f s OF g Gy dedA
BTOJ YIG, c H@ dzts € tc d M ls © dzdzd y BTXedfryIs tofitsly txizize &A@ d30
1 d&20ydlsg dz' dzr 2 LWWJCls BOGC dzd Ists1 dzj CIlsted yy
Micedel stst dzj Ssteduyuy MEdr WOLBOT 2 dL d3j dzj dzd
ftcdotsHdIls ¢ MH¥IGes &dd&d A 23 I s &0 B sd
oMmMinrn MBotej d3dj dzdz" » ©OL OB BISSE) .
1EQ_ ™ ' s n et twawa e e

[CLWWjCh fejumsOodvjls Mt Gf s H
Wjttes®Ocddsdets? d Mj ¢ dzj stst dzj Pandeyeta). f356]s 2
fMsse h d dd 5 JWEOiLCoHE ds Casrlsis'tes @ Is HjoW
fjced lstst dzj SltedujMEs2 WOL', w©BjMfjudeO
C sy L d SYBRNiy,TiyAT5 PbTiO)XNiosZno F£&0s. LdLSlsj ot j
MfjCOdd) SCtBftsLdbss kdkjd "Ojls GBEOL Sa
sBjMyjudo O lsolbbdd® s2sPCyj dzO0B dz¥Bar@inget 2
al.[157]d fy iy dzj oD@l d IsT  § j tots o FSiddsdsjodzid? W j Qeticks
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bz yh jdedzr j fjlsdzd % jtteskOcddlsdsects ¢dls,
Mots2flso ® d kdjde " jdadzr 2 IS klsjysd.

Vesfmisr i Hd MY J te ) dNiGeO/Q-sR31PEAL TR 40; B " dzd
JLeksf tej dglsOdzH Ol dzs?2 € j w OB G M & 5 Q Is dsoj
BOC dzd Istst dzj € lstod Y SOy i tafjlsttssots Gn@isls Qirkd WL ja
Hsdd tted sOMd GOdEOdz” 2 [ ¢ %W jQIF &8 eztzs 8@
¢ s B s teids §,32.

(] BH]d 900z 2d dgj jIs tlsdzsh j dzel jW %S Sts
Bl j Bd & S & HKwEEEOR ¥ § totadlezdz Ro d ) dejj o bs jods
Yyombtslsy o MdMmisj 308a Wi wedlys sddits] di* nd dzj
oL O] BBH| AFSosf W W Jydj dzls § 8 @GO & Oy jsdzR*3 0 C
{Bhjji kojezd widedsjj L BdzOdziny o tsBi j d3de' = tsB
yd dpdatsd mis™ = MdMmlsj ©30n .

[ HdzOS t5j f) Bsdztew 3720 o' MsC d J 1 jL s
Mo ddzsj ymMsH jtey O de ' jLsd dzj CstedStso, o
99 BHYIsMY GceteOded Yj ded W -L RO Isds® fd fig fiAS dzisad shegrpdy
Ujd3 OCkkzOd ds? EPROUQ®R ¥ paz@lsda dzf = B j f
I 1tsd fdr fdzj Shser 2 dddsjtejf o tydas@ uslszC
BOBYO®d yqdw, Is.¢. fMmwjnd BjMMmeddeayser o
SBXZOHOjIs tjStsteHdes o' MECd®d ' jL i Ots O

1l 51 sts A3z i ©F st d dzd dzOyd s j dzt dzr § ZfMdc
Bed sqd¥% jcesdydsy & &BOcddlsst dj Slsted yj S da
dqkj jsMv dajMStsd S5 fBddCOYd?2 8 Bj Mo dc

Yvoddejy d Bsd "ddMmise s | ¢'e diyes jsindg dzf deds? dds Ofdef datz'dsd d ¢ O dzy J
Wj dzso j S O. [ it BH seddh lvasswdds j ods dzj kkydj d5jls0ddstte Odd Ul
COMY 0o dzj dzdzgse s Mo ddzy®. 1 o Ghsesd SlktcOs dj ddd d&Ofskyf O

By jls dz0C Of d&zdo Ols v o CwMmlwrn, or L@l JEMY sd)istf if | fatatf j d
s Offdzs o sLHj2Mlsady Maddzyd dO Hjlj2: fted Hddlsj dz dztd
ntesdzdui MEd) LOBBdzZi 90dzedY dBSLEO. 1 (ot j2MEd M L j df

RoHS. 1ygdafidef2 Mo ddzy® o O3sGBsHSO P tcdss dbkp S0 B 2 FisMd2 0 , §0s ydsg /
IrBtesm Moddy® d Jjet Mt Hdda dzPb 560 [lsd tdfseys Is el @dz chssifyls O o
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(1-X)(Bio.sNay5) TiO3-XxCoFe0, [160], BayssCay152r0.1Tio.d0s-CoFe0, [161], NiFeOs-
BaTiOs [162], (X)Bao.0sSlo.05Ti0s-(1-X)BiFey 0dDY01d02 [163]d  Is. H .

{BtoOU] M ots?2 C sl 5L d Y dstCerads AioO:ACEFRd ¢
(BCZT-CF O) s fMlstc 26 stz dztsfAGAOMBEEISOs Is  BOGE
fj cdgj sts4 dzj Slstedyj MSdj Moats2Mmbso®, Gtod I
&1/ Ofds

I wOgledthgmMMmdzj Hise Oder Md3j ME@Nij.FeOE-E-GL d
[0.5(Bay71Ca.3Ti03)-0.5(BaZpsTios0s)] ) tOL dzd yda' s Mtstsisdztsh j dz
LdzOyjdedj dzddzj 2dztsets [ € Csi W W @Y falRls @ Offts ft
Hdzv C i sL pBBCT-BACNF O

l OB MB6}d MMmdPads® MdsdMio"J SBBYLL- t©
X) [0.5Ba(Zp Tio.g0s-0.5 (BaCa3)TiOz] - XNiggZnoFeOs, x = 0; 0, 1°
0, 45. [OCMdBBOdz dz 2 [ € C &) W Wapy d Pdgls 545 2 .
fjtoj i3j dedese s BBOC dzd Is dgks & © fi) stz tc]j L GsidaP daf d2s5:
ftod CtdcdOlsdes? Ij B jteOlkztej dzO2Hjdz Hdzw ¢

J tc O B[16H jO9 Istste’ fMstseh Os s 5B dMMdzj HE

MstkCllzter | Mjcdlsst dzj Stsduj MS da, o
BOC dzd ls51 dzj CstsdUj MSdn fes2fise  Mmdsj fiyg)e r
Bao_g5ca).15Tio_gozr0.1cog - (X) COFQO4 (BCTZ-C F O) fr] X = 0 ql , 0 , G

ssifsLdls M 10 d&OMM. % CFO ftesWeo dzw dz d3C
fsdzwtcdL Oyds d ¢ tsd=tcyed.Ilsld 8,dssdr/ 1ifdg d? ik s B2/1 T6d3
Cl/ mMd3 Mtsslse jIsMmilse j O g 630 sIPIIMB BT L F (
dzz yh j dzdz § W J tcts® @o 6.&Q ydzlkid/1igg7 M gzlz /560 4 ¢
Mtsy Odzj dzd¥ , o tOBBIS] dzj HtedotsHWISMW H Odac

RIsOC, mMdsg Mjoar j Ctdf sL fldsd Is CiED Is © ) datetgjc
HsMisOlstsydes 1 WWJClsdo dz sHdZOSC s B tSidds hHw
HtsBdIs! v © MdzkyO] ML dzHoadyjor n, ddzB® ezt
HOdzj J tMlsOdse d sy ykls! §sHictsB dzd |
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vOCtcOP EIB7]f sdzeyj dz@ B J MMo ddzytse r § d3kz dz
(Bap ssCa,15)(Zro1Tipg)Os - CoFeOs Ho 2~ d dpggdng o " § d My dzH
ftcso jHjdes dR MtcOo dzj dzd j . [ dzv fdzsd mlsr A
f!jLrstdShtedyd MSdgs ~C 0WNWJlhigdeddpr,  &d
BOcddIssmisted S ydw ~ 183 d3. H. Il mMs®@y2 B
fsdzzyjdz HdzW Istej nMAzs2 dzsets S SBY sL JIsO, yls
HdzZw Ctltstetsets tsdz is)i.le @&d dndizeésP HPE s s tc g ) iz
BOC d BOdz'Cdet W WSy d j dzls ©®9)6.15 Bl / ( Md

) tc OB[HOB]J d MMdzj H EsoEL S dzj dzts ydz' 4 Mistclz!
f smdzi His9 Ols j dz' dztsifdes s  AYO daJ LG s IViC Brig@E L @ ) B @
Wi toteddsZ@ FROs(N)-( BN) ddzONBEH Y SLSPt B3I b 6 1S
G J dz d BjbstsHtsd yjdlstcdWzedteso Odzedw . [ OF
Msis 0o dzw j Is &7)0 . HLdew dfl ¥ d3tfinsl QI Q) diN BisGoe dagldsjdats
¢ .

) tcOB tRIBY] dMMmdzj Hiso Odz stedJ dzls Oyd s dzck
Bzdzr IsdW j tetetsd ydz" § Mo ts2 Mmlse O Ho zn Mdzts2 dz
BapssCa1Zr0.1Tio O3 (BCZT), e Hg C Oy Mlseaj HBOcdedIlstsmistcd
dmf sdz L 2] Isv GEAdEERFSH MEd( HGMO) . [ fIsd
Mdeded st dzj Slstedud MSdy d Hdtdzg SChedud MSd.
or tcOn j dzgdz' n-steap] dglOPln o O dzdz' - [ @ S FadfCF & G j2C |
207 dP ) ( Hgezttljl)dzted j delsJtctso Odzdzts? . @ j Isj tets

]l OB S[K7P] Oo lstster mMssBh OB Is ts Bzdz Isd
O s sL dIsO  M( O/BaNM® ,( Gid- ONIB,TDrn ) Fee Is ts dz
d MY sdzdzj dzd d . v tsdzS d | i dzj dz€ d MFO/ BTO

B sOzdzststce Odzed yj M et twOL dzsy jdzdVY. dOBBG
QO Wy j ddw Mmd3j " jdd¥w YtsH otLHj2IMboadj ds

i s dzw ZCOLTM 9 Q8 ls dzO Mdcedzgj Istst dzj CIsted y,
BOcdzdIssH 1 dzj SIstedyj MEtsets + WW jCIsO. 1 d1t dzj
M feddsyjddjd §shstsY dssssts jd3ossk]jsydsicls L
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BOcdzdIssHdt dzj SIstedyd MSd2 1 WW,jClIs. 1 ©d B 5z
BOGdzf IssHd! dzj Slsted yj ME 52 o wL ] 5 dz
M(1/4Mn, Co, Ni , Zn) FO/ BTO qd sdz (] ddis
Cs1 WW dydsd delstsds d

] wOoflBlklssdS dj BjMMeddeytser j Mgk isE &
«CaZroTioedds ( BCZT, X = 0, 0.10 d
fj Gdzj stst dzj C Isted Y julif ME2/24 ¢ jW Bu sdadC% dg0m e FeiOs
(NCCFO) 9o COyjfmlea] VWjtttskOcddlsdsy 2/ kOG
drn Bzdz sdW jtetetsd ydz § , B0 ¢ dizd [sd5@ af dzdidg € Usdz [ S
Mots2Mmisg @ CoiBftsLdlsds? §dzjdSd NCCFO/ B
CL WWdydiiodtdzd sst dzj Clstedyj M sesOftcj SBEOL

t OmMmudis@daz Clstedud MSdd MotIMmlsea O iz
(BCTZCFO d B &Otehlg dztiitsH j tox OdadRD sk § fiy fazov
BOCMd BOdz' dzzs sfls Ols Bywdaidy, 414 SBEBs ]}t (RQ BLEE J
d MM dzj HER @ddsdEEH yde 2 ¢ J e Od3d y jBCLTICOFeOL to a3t
5B &zOtclkzy j dz20@ o' s ¢ AWe tsHogdf yig)j Cdisstdimisy j fiRS1@W0 I o
OB IEY L Eyddzd HJL dzj Sltedyj MSdj Mot2fmlse
BCZT-CFO (CoFeQy) d ftsCOL Odzd, vylsts Isj distf j eOlskztec
YOfusdtj Clsted uj ME 52 §tetsded YO  dstsfyls ofC RIO IN§( Td) ot
fdStsotsj LdzOyjdedj BCsds 370 5.

RMMdzd HsMQadgdzj Istst dzf CIstedud MEdJ d Wod
Bzdz Isd W j tctc sfayudecled® -XREDT d 5B dzQusksy ji™s ©
fsdzvedL Oydw daPml 7 ,j4zd iy 8 245 fiaiimd]o

fdbsH MmfjcOddw M dMfsd Lo Oddj d3 o
( MARH) Hdzv MJtEEP) O CEHBIBL dIsO ®T1d5]. d iyt t=h
5B dzOtolzy judets ko j dzdyjdedj Isj B jteOlskter o d3f
Fojddyde Ojilsimw Hd! dj Slstedyj MSOW f totsdzd Yy
Bsh dzsmls+ & BfCtoso sdzdegso se s L dzzygj dedw 1!
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o j dzdjusdrpv© dz©@ 35%, O Ists¢ BklsjySd kdgj dz h G
o j dzd yddzmw M keojdduydddjd IsjBfjtcOlszte”

0o lststefl76; 177] dMmMdzj H s Odzq fydzts d fls r-x)
Bao.s:Ca.152r0.10Ti0.0003-XLap s7Ca 3aMnOs ((1-xX) BCZT-x LCMO) d (BCZT
BCZT) d dz0OB dz¥ HOdzd EZdzzyh j dadzr § Hd1 dzj € Is
ydmlsr &8 BCZT. r1dtdzjSlstedyj Medj Mo ts2tihBls Bt
(251200 AC), OS¢ d dz0 ®OL ¢ ) YOfhls tisls @A A (
o jdduyjddjd yomistsisr dzOB dz¢ H O ¢zts filg'ts Gz jOf t€ jO
e dzO (tslsj te! MdzOyo &z kd3j dz@ " Odzimw , 0 L
ftsH j toy Odzd ¥d LtCajOizdligcho Odzd fy: . 1| Od m itz Oy d
20280 H&ZY x = 0,5, yYybt E2COLMr 90jls d&O Ist
LOoadMdl ©ls Mtssilsdatsh jdzdv Isdh dd ¥ jteesdi3Oc
BCZT Mmdzsj o .

] fis@U8O] 8 " dz dMY sd” yEasOd] Clstedud M& d.
ftsHdzsySd BCTBZT Hdw s fn O HBOdEdE Is dz'Whj to to t§
ftsdzd Sted MisOdzdzd uj MS d 7 o "df detg& dz'HIstaf W j o jtoftpigfam
5B dzZOtlzy jullsts Hdt dzj Stedyj MSOw fosdedyoOj o3
Yyomissls d kdjd "Ojlsmw M ke jddud ddjd yoOf

1T odfds dzlz y 4 dzf skl 1§ d WzD s © ¢ d3f.dis RB] - (D) [ ¢
[0.5(Bay.7Ca 9 TiO3) -0.5BdZrosTiog)Os], x =0.1,0.2,0.3,@,, d dmffkzj # taa
d St WWwdydjdzds (ly@mnstEEps sy s gz’
[BdzOtlzY jdets, ybts Hdt dzj Slstedyj MSOw  totsdzd
Bsdg " yd B HL dzj Clstedud ME OV ftetsded yoj istsfle
ClY. vojdzdyj dzdzOv BOGdelstsj BBStsMmils! dL d3j to
rdt dzg Stedyj meoOw ftetsded yo,j dismils: d3j dz' h Oc
COS dzO0 BBSdzj j o fi)tEsCOpO da@di Is t4f I4sGfs sty didizts & fi)
bojdduyjddjd yomistisr t gl kdj dz' h Odzipw .
9" L™ 9 0Odzts o j dzd uj dzd J Hd1 dzj SIsted yj Mm¢< 52
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Ldzj Ctedyj MSC OV ftesded yoj dstsimils: 2 2-B450BCT dzC
BZT] [179].

[ ®OcdaflstsHdt dzj Slstedyj M dn MotsBHEO BOC
Mt haf zg O  dzv dL &Bdted ded™ HJL dzj Csted Y
Isj B3 j 6 Olsztedz A 15GATCOHOL WA IsIsAs* 1, 10, 10
LOMB j defsolzy didgtisc 5 MHo e Ojlsmw o Mmiststets dalz
o jddyjdddoqofpEsets i Iy [TUBZNshipdo OF
BOC M BOdz! dg' dset f lBefj dzd U ded § &3 YOMmiIstsls™ H 1

Edzj dz# h Odzdfm:, O LOLjdB ftsylsd HtsMisdedzd (¢
) tc OB MMdzj Hse Odzd o dzdwdzdj HBSB OB Cd
Mots2Mlso ®© CjteOdd S d BZT. I sB O9 dzj dzd § L

Hd!1 dzj Slstedyj ME B2 HtesdzdyoOj dzsmisd. Tanld &
LSMO, d Brdzs o™ MCOL Odets f toj H U tsdztsy i) dlzdf!] dlzt
odzdwded] O HI! dzj Slstedyui MSdj Mots2MmMlsa ® Ct
LYJ dz@ JdmMmdzj His9 Odzd Bzdz! sdW j ctetsd ydz
[0.5Ba(Zp 2Tip.8)Os-0.5(Ba Ca 3) TiOs]-(1-x)CoFa ¢Crp 204, GHJ X o Otg!
0,2, 0,4, 0,6, 0,8 . 4 kojddugpdsf§ B3 ts
1 dzj Slstedyj mMS&djy MmMet2Mlsa O ke j dzdydoe O Ismw
Mitedd x = 0,6 COLOEsM! flsddzOd dzr d3 {t
fesdzd yoj dssmis d d dzdL € dn H {L82%z & ts@ad dglj d
Hd!1 d&zj Slsteduyui MSdre Mots2Mmlse tOL dzd ydzr = Gz

vOB dz@.y J

b o lststc Od3d 98]B $HMdzy His9 Odz@ OB E g) C[Bades
xCaSI0.4Zr0.25Ti0.7503] T () [(Li0.5F€n.5)0.4Ni0.16CUo.12ZN0 3F€04] (x = 0.0,
0. 2, 0. 4, 0. 6, 0. 8), f sdzlz yJ dzdzOW Is ©

! jLBL dzj Slsted BEBYI® Y W QictNCERD sBY ¢ f tSte!
ftotso g d deted fded 3 J dedasR0 Os jJAKY jeac Ol fztgj dzd § 4
mMf jSOdkzd Httd 1200 AC o9 Isd ud dzd J 3 ., |
B dzOtelzy j des f ted MizlsMmis o dTi/O0f sMiststetsdadzj 2 W OL
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i3z dz' Is B W JudAC -

63

wtcOo dzj dzd j
Cudf sL dlsso

Hgt dzj Clsteduj MS d -

. . Njesd [ MisOly gt dzf ¢ .
HJ Gedz] st _ r d+1 dzj ¢
. dlsdzOv dzOw 4 MEow ICRuN
ud ms ow d MEdd
MsmMisOg § sdzv t{ §f tets dzd Y _ SN O)
Mtsmils ©o dzY f tslsj te
h QOw (ORY q’ w fl'] Is 4
Lo j dzd Yy
.m [182]
BZT LSM 15.7 10.516 o Jj dzd y
MBHJ B
LSM
[181]
BCT-BZT CNFO - 2264 2.58
[183]
NBT NMF NBT 714 0.03
[176]
BCZT LCMO 9.4 20.280 0.04
[184]
BTO CFO 4.46 - -
La3j dz' h|v dgj dzg' b
wo dzO E v dzO g [185]
NBT ZFO
dzdL €d dedL €d
yomilsts| yomist
viddzde|vmd dzd o
BTF, LO My L Oyifis [186]
BTO dzj c dtots 2R=7.23 |f tcd d3j d7 f tod d3j oz
r2 Co BOG dzd Is| i3OG dzd Is
i tsdzw i tsdzw
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[187]

BZT-BCT LSMO 24 ~16.000 -
[179]
BCZT CFO - ~1800 -
[177]
BCZT NFO 8.34 - -
[174]
BCZT CFO ~1.4 ~678 0.093
[173]
BZT-BCT LSMO ~47 49005100 0.02
Lo J dzd Yy
fpw M
zo  dzd y
Is | | 6
J BYJ (188]
BZT NFO - ~11.000 d
fesyd d
H 5 dzd
Bts h dzts )
[11s
[175]
BZT-BCT CFO - 2489 0.0542
[189]
BTO CFO - ~3.3*10"M ~0.19
La3j dz' h|v dgj dz' b
w w 190
BNT-BT NCZF - _ m _ M| [1%0]
o dzdy ke j dzd y
yomilsts, yomist
BT NZF 30 2250 0.3 [191]
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§) d34 dZJ h
W dz0 o
Ofmls s
womeEel
BCZT LCMO 7.444 ~1074 o jdzd y
fnpw  dal
or mts¢
yomists
1 dzj ¢
e dd &l i dg "
g ow
woofy | [192]
BST NCF - f tots dzd _
" o j dzd y
1
Ofgls s
b i dg " Y O
[180]
BCT-BZT LSMO 1.57 ~2500 ~0.02
~0.011 to 193
PZT CFO ~540 Jred] 193]
MHz

] dZzOmisswh j | o tej dzw dzOB Jtc O Is f s &z dzv
M j SOdzed v , o Ctbtster a H&Y d&Octj o0 o jh jf
Ldz CstedUi QS st HIDHEzdzs? Gl ] d3gj ssHtso
M J ¢ Odzed § d myfJcoOodzdJ OCIsdo dqteso Odzdzts 2 i
CjtOdsz mtstetsh j2 § dzslsdetsisd d o MisC 52
sj B3 j tOlkzteOrn d &jde' " Jjd3 otej fi5iedzd o o [lAB]p ts
B ssHBEBR M jCOddy OCIsdodtseo Odzdzsl § tzagi B
(1-X) BayssCa.1Zro.10Ti0.003l XLag 6 C3MNOs s Mo W L s fifffs + B dzkz2y " |
Hdl dzj Steduj MS dB] Mmos2Mlse OB] f SBCAMPo
Ci Y Wdudjdlstsd [ ¢ it SsGOL YOy 0d). s d
BjssHie MdzjdH bigts, sy Misdzd SijBls s HGGI
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1 Cif z2OIsOydd tBtstclkzH e Oded Vv, Ylsts dz0 dzOMm
BOMMse 54  todd3j daj ded § .
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AKT
UCHBITAHHIT MATHUTOIICKTPHYCCKHX KOMITO3HTOB «IThe30)IeKTPHK — peppumy,
paspaboTanubix AnexkcanapoBoii Huroii AnjpeeBnoil B pamkax quccepTalHOHHOTO
uccsenosanns «Mexdasubie B3AHMOACHCTBHSI B OKCHAHBIX reTePOreHHbIX
MYJIbTHQEPPOUYHBIX CHCTEMAX KAK KPHTEPHi 3P PeKTHBHOCTH MATHHTOIIEKTPHYECKOTO
npeobpa3oBaHus»,B KaYecTBE PaGOUHX IEMEHTOB
0€CKOHTAKTHOrO JATYHKA MATHUTHOTO MOJIsSI

Hacrosmmum noarsepxmaercs, uTo aByx(asHble MarHUTOYIEKTPHYECKHE KOMIO3HTHI
40macc.%Bay g5Cay 15Tig.9Zr 103 + 60 mace.% NiCop 02Cug g2Mng | Fe; §04.q, AE/AH= 90 MB/(cMm-3),
B pamKax JHMCCEPTAUHMOHHOIO HccienoBanus AnexcaHapoBoii MHru AnapeeBHbl «Mex(asHbie
B3aMMOJEHCTBHS B OKCHIHBIX TIETEPOreHHBIX MYJbTHQEPPOHUHBIX CHCTEMAX Kak KPHUTEpHH
3 dEKTHBHOCTH MArHHTO3/IEKTPHYECKOTO TpeoOpa3oBaHMs», ObLIM HCHOMb30BaHEl B 000
«'anOmenTex» B kadecTBe NpeoOpa3ylOMUX IIEMEHTOB JUIS CO3NAHMS IKCNEPUMEHTAJILHOTO
GbYHKIMOHAEHOTO YCTPOHCTBA — 6ECKOHTAKTHOTO AATYNKA MATHHTHOTO MO,

Onucanue yerpoiicrsa. |lpunimn paboTbl GECKOHTAKTHOrO AATUHKA MarHuTHOTO MOJis OCHOBAaH
Ha OUEHKE BEIMYNHBI M3MEHEHHS MAarHUTHOIrO MOJS MpPH NPUGIHIKEHHH MAarHUTOAKTHBHOIO
d7EMEHTa K MyIbTH()EPPOMYHON KOMIO3UTHOH MaTpuie. OCHOBHBIM 31€MEHTOM CXEMBI SIBJISETCS
npeobpasoBaresib Bl U3 KOMMO3UIIMOHHOTO MaTepHaNaNbe30CKTPUK - (DEPPUT, NPEACTABISIOLINI
cob0# TOHKHMI JMUCK ¢ HaHECEHHBIMH SNICKTPOJAMH, TTOMELUEHHBIH MEX/Y ABYMS MOCTOSHHBIMH
MarHuTamu  (cM.  puc.l).Maraut M2  HenoxBuikeH, CIYXHT — IUIs  TOAMarHU4YWBaHHS
npeobpasoBarens ¥ MOMEILACTCS HA PACCTOSIHUM, obecneunBaloIeM HaNpKEHHOCTh MATHHTHOTO
nons,  rtpebyrouryrocss 8 MakCHMAaIbHOI YYBCTBHUTEJIBHOCTH  JaT4YHKa. Maruur
MInoaBuikeH,u3MEHEHHE  €r0  [OJNIOKEHUS! MEHSIeT HanpspKEHHOCTE  TOAS W BBI3BIBAET
BO3HHKHOBEHHE PA3HOCTH MOTCHLUMANOB HA 3NIEKTPOAAX npeoGpasosatens. Umnynse HarpsHDKEHHUS
NMPUKIIAZILIBAETCS KHEHHBEPTHPYIOLIEMY BXOJY ONEpALMOHHOIO yewmrens Ul. K HHBEPTUPYIOLIEMY
BXOIly TNpPHUJIOXKEHO OMOPHOE HAMpPSDKEHHE, CHUMAEMoe c nepemeHHoro pesucrtopa R2. OnepatmoHHbi
YCWIHTE, He MMeeT uened obpartHOH CBs3y, CJICIOBATENIBLHO, HCIOJHACT  (DYHKLIMIO KoMIaparopa

Haripsokerust. [1pu npeBbIueH Hanpskerys, TEHEPHPYEMOro 1peobpa3oBaTeeM, OopHOro HaIpPSDKEHUS]
OlCPALMOHHBIN YCHITATETL NOAET Ha Basy
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