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BILJIUB IIPOTOHYBAHHA HIOBATY JITIIO
HA MEXAHI3MU AdMP PEJIAKCAIIIL JAJEP "Li

B inmepsani memnepamyp 170-430 K docaidocero memnepamypry 3aieHCHICTG “aCY CNIH-
Js'pamxosoi peaarcausi Ti(T) adep "Li 6 Gesdomiwkosux ma NPOMOH-3AMIUEHUTL NOATKDPUCTA-
aax LiNbOs. Jas 060x munis nosikpucmanie UABAEHO GHOMANT0 MEMNEPAMYDHOT N0BEITHKL
T1 6 inmepsani 300-340 K, AKxa NOACHIOEMDBCA AOKAAOHOW NePebydosoto s'pamku. Busnaveni
13 3anesicnocms T1(T) snauenna enepeii axmueaysi 0a10ms MOHCAUBICTS 3POOUMU BUCHOGOTK
npo me, wWo JOMIHYIOUUM METAHIBMOM DEAAKCAUTT 6 3A3HAMEHOMY THMEPEAAT MEMNEPAMYD
€ MYHEeNDHA MI2PAUiA 10HI6 AIMit0 MidC earxanciamu. Pisnuus 6 enepeiar axmusauii oas
060T NOMTKPUCTNANIE TOACHIOEMBCA NEPETOIOM 610 CUMEMPUNHO20 MPUAMHO20 TOMEHUIANY
d0 acCUMEMPUUHO20 BHACAIO0K SUHUKHEHHA KUCHESUL SAKAMCIT Ma A0KANIZAUIE JOMIWKOBUT

NPOMOHIB Y KUCHESBLT NAOULUHT.

Karwwosei caoesa: meron SAMP-ciekTpockoriil, mIpoTOHYyBaHHS, peJIaKCallis.

Kpucranu miobary mitito LINbO3 ocranniMu pokamun
JIOCTATHBO MIMPOKO BUKOPHUCTOBYIOTHCH B CYYACHUX
IIPUCTPOSAX HEJIHIINHOI ONTUKH, eJeKTPOAKYCTUIHUX
MPUCTPOSAX Ta, IHIMUX OOJIACTAX HAYKOBOTO IIPUJIa-
00y IyBaHHsI 3aB/ISKA CBOIM OITUYHUM, II €30€JIEKT-
PUYHUM Ta IMPOEJIEKTPUIHAM BIacTUBoCTAM [1].

OjHak, Ipu JIa3epHOMY OIMPOMIHEHHI IUX KPUCTa-
JIiB BUHUKA€E TaK 3BaHE ONTUYHE IIOINIKOIKEHHS, 3Y-
MOBJIEHE 3MIHOIO TIOKAa3HWKa 3aJI0MJIeHHs [2, 3|, mpo,
BiZIOBIIHO, Hak/Iagae OOMEXKEHHSI Ha HOro BUKOPU-
CTaHHSI.

Bupuenus mporo sBuima BKa3aJ0 BILIUB Ha €PEKT
JOMITIOK Ta BJIACHWX afo TpuBHECeHUX nedexTin [4,
5]. TIpoBemeHni JOCHiKEH ST TIOKA3AIM, 0 ONTHYHA
CTIMKICTB HiJIBUIITy€THCS ITiCJIs JIETYBaHHS HiobaTy Jii-
Tito MarHiem [6, 7] abo 3afHATTSM JiTIEBUX BaKaH-
cilf TPOTOHAME B Pe3y/IbTATI BIITATIOBAHHS IUCTOTO
LiNbOg3 B armocdepi BOJHIO IpU BHCOKUX TeMIIEpa-
Typax [8, 9].
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LTt mocizKeHHsT CeTHETOeIEKTPUKIB, B TOMY YH-
cii i miobaTy JIiTifo, MMUPOKO BUKOPUCTOBYETHCS Me-
tox AAMP-criekTpockorrii, 1Mo Mae T0CTaTHBO BUCOKY
eEeKTUBHICTb MPU BUBYEHHI CTPYKTYPHU KPHUCTAJTIB,
PO3IOJITY BHYTPINMTHLOKPUCTAITHUX TIOJIB, CTYIICHS
JloBepIeHocTi Kpucrasaianol rparku [10, 12].

Y Toit camuit vac AMP 3abesneqye inmmry, mocrar-
HBO iHQOPMATHUBHY, METOIMKY BUBYEHHS $IK CTPYK-
TYPHUX, TaK i JUHAMIYHUX XapaKTEPUCTUK KPHUCTA-
JIiB — IIe JOCJiJI2KeHHsI IIPOIECiB sIIEPHOI CHiH-T'paT-
koBoi penakcanii (CI'P). Hac CI'P Ty, mo Bu3HaYa-
€TBhCS TIPU ITHOMY, TPOTOPIIIHUN Yacy KOpessril T,
AKAN [IPU TEPMOAKTHBOBAHOMY IIPOIECi XapaKTepu-
3y€ aKTUBAIi{HI CTPUOKU IO BaAKAHCIAX Yy KPUCTAJIIT-
Hili TpaTii BiAMOBiAHO M0 cHiBBiAHOIIEHHS Appe-
Hiyca:

Te = T0 exp(Ea/kT)a

ne E, — enepria akTuBanii JOMiHYIO4YOro TUIIY PYXY.

TaxuM 9MHOM, BUBYEHHS TEMIIEPATYPHOI 3aJI€KHO-
cti T 103BOJIsI€e BU3HAYUTHU BEeJIMYWHY €Hepril akTu-
BaIlil Ta OIIHUTH MOXKJIMBICTH ICHYBaHHsI TOTO 9H iH-
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1000/T, 1/K

Sasexkuicts gacy CI'P Big obepHeHOI TeMIepaTypu y BUXiHO-
My (1) Ta Bigmanenomy (2) 3paskax Hiobary JiiTiio

IOTO MEXaHI3My peJlakcarlii, i OTKe BU3HAYUTHU JI0-
MiHyIOUHl TUI PyXy MOC/IIKYyBaHOTO siapa abo io-
na. IIpore mocmimxenns CI'P kpucranis LiNbO3 ma-
10Tb enizoxuununii xapaxkrep [13-15] ta BigHOCATHCH,
POJIOBHUM YHMHOM, JIO BHCOKOTEMIEPATYPHOI 006J1acTi
(300-1400 K).

V nposenenux gorenep gociimkenasx CI'P Ta mgu-
HaMiKi IPATKU I YUCTUX Ta HEJIEFOBAHUX KpU-
cranie LiNbO3 mokaszamo, 1mo npu Gigbimmx 3a 500
K remmeparypax mOMiHyOYHM MeXaHI3MOM peja-
kcanii sgep 'Li e crpubkosa mudysia amep -
Ti0 3 BHCOKUM aKTUBAIIHHUM 6ap’epoM (IOPIKY
1 eB) [13, 15]. B Toit cammit gac B obmacti pobo-
YUX TeMIEepaTyp BUKOPUCTAHHS IIPUJIAJIIB HA OCHOBI
LiNbOg3 xapakTep pyxy siep JTiiO 3aJIUITUBCS HEBU-
SBJICHVIM.

Hocnimkenns: miobary JiiTiio i3 BBeJeHUMHU ioHA-
vu H' (nporomamm), B ToMy wumcai i meromamm
SAMP-cnekrpockonii [16-19], mo3sosmin 3’sicysarn,
10 IIPOTOHM st BianamoBanus Buxigaoro LiNbO3
Y CEPEJIOBUIII, IO MICTUTH BOJIEHB, 3aiiMaIOTh JIITI€BI
BaKaHCIl B KHUCHEBiil IIOIMHI Mi»K JBOMa aHIOHAMN
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kucaio. Oanak mami momo Mexanizmis CI'P i momimy-
I0YNX TUINB PyXy B TAKUX KPUCTAJIAX IPAKTUIHO Bill-
cyTHi. ToMy € aKTyaJIbHUM IPOBEIEHHS JIOCIiKEHb
CI'P y 06e310MIIIKOBUX Ta IPOTOH-3aMIIEHUX KPU-
crajiax HiobaTy JITII0 3 METOI BUSIBJIEHHS PI3HUIL
Ta BIUIMBY TPOTOHYBAaHHS HA OCOOJIMBOCTI JUHAMIKHU
AAep JIHTIIo.

Mu gocaipumu remueparypui 3asnexuocri 11 (T)
anep 'Li B obmacti mpomixknmx Temmeparyp (170
430 K) st mosipiGHEHNX JI0 HOPOIIKOMOIIGHOrO CTa-
Hy nojikpucragiganx 3pas3kiB LiNbOj3 ra micas ix
BIIMATIOBAHHA Yy CEPENOBUII, IO MICTUTbL BOJEHD,
BIIpoIoBK 6 rommu mpu Temmeparypi 1000 °C. [o-
cripxenns CI'P "Li nposouiuch Ha paJiocrnekTpo-
merpi ICII-2-13 3 BUKOPUCTAHHSIM €JIEKTPOMATHITA
“Tesla BS 488” ma wacrori 11,7 Mru, 3a crammap-
THOIO iMITysibCHOIO MeToauKo 90°—7-90°. TounicTh
BU3HAYCHHA dacy 17 craHoBmwiIa 7%. 3a IOIMOMO-
rOI0 CHCTEMH TEPMOCTATyBaHHS MOXKHA OysI0 IMmif-
TPUMYBATU TeMIepaTypy 3paska B Mmexkax +0,5 K
Y BCBbOMY JUialla30Hi JOC/IIJZKyBaHUX TeMIIepaTyp.
TounicTh BU3HAYEHHSI €Hepril akTUBAIll JOPiBHIOE
+10%. ExcnepuMeHTaNbHI pE3yJbTATH HABEJEHI HAa
PUCYHKY.

B obmacri remmneparyp 300-340 K Oyna Bussite-
Ha aHOMaJylis TemmeparypHoi 3asiexuocti 11 (1) ax y
BHUXIJHOMY, TaK 1 y BiJllajgeHOMY IOJIKPHUCTAIIYHAX
3paskax. llpu mpoMy, K BUIE, TaK 1 HUXKYE BKa3a-
HOTO IHTEPBAJy TEMIIEPATYP PeJIaKCcallisi Ma€ TepMO-
AKTUBAINHUI XapakTep i3 pi3HUMU aKTUBAIIHUMUI
b6ap’epamu. Buxomsan 3 Takol 3miHu, aHoMmaJii TeMm-
nepatypsoi 3ajexHocri gacy CI'P MoxkHa mosicHuTH
JIOKAJIbHUMU CIIOTBOPEHHSIMU CTPYKTYPU B IHTEpBa-
ai remnepatyp 300-340 K, mo i mpuBoanTh 10 3MiHK
aKTUBAIHOrO bap’epa Iyt BCiX TUMIB siep, 1o pe-
JIAKCYIOTh.

Pamimme B Tiit camiit obsracti Temmeparyp 6ya0 Ta-
KOXK BusABJIeHo 3Miny crekrpis SIMP "Li B moporxo-
BoMy HioGari Jitiro [20], siKy aBTOpPH IOB’SI3YIOTH 3
icHyBaHHSIM JTBOX (ha3 i3 piSHUMU 3HAYCHHSIMHU AKCi-
AJILHOTO BIJIHOIIEHHS IIApaMeTPiB I'DATKU ¢/a, IO
V3TOJKYEThCA 13 pe3ysIbTaTaMy TOIEPETHIX peHTTe-
HOCTPYKTYPHUX JIOCHizKeHb [21] 3a ywacrio cribas-
Topis [20].

Taka 3MiHa axciaJbHOrO BiJIHOIIEHHS ITapaMeTPiB
IPATKH ¢/a MOXKJIHMBO NOB’si3aHa 31 3MIHOIO CKJa-
Iy TOBepxHi 3pa3KiB HiobaTy JITiI0 3 TeMmIepary-
porto. IIpo 1e cBigIaTD MOCTITXKEHHS METOTAME OYKe-
CIIEKTPOCKOITI Ta Mac-CIEKTPOMETPil MOHOKPHUCTAJIA
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Bnaue npomonysanna wiobamy aimio na mexanismu SIMP penawcayii adep T Li

LiNbO3 B mupoxkomy inrepBasi temueparyp (200—
1200 K) [22]. Bysio nokaszano, mo mpu TeMunepary-
pax 650-1100 K BinOyBaeTbcs BuIijIeHHS JITiIO 1 K1-
CHIO 3 00’€MYy Ha MIOBEPXHIO, IO 3BUYIANHO TPU3BOIUTD
JIO YTBOPEHHsI BAKaHCIii BCepeInHI caMOro KpUCTaJia.
Kpim Toro, y pobori [15] npu moctizkenni 3a1exkuo-
cri Ty (T) mits nosti- Ta HAaHOKpUCTAJIA OYII0 IOKA3AHO,
o npu temueparypax 7' > 200 K st manokpucra-
Jla BxKe BUHHUKAE IIOMITHa TeMIllepaTypHa 3aJleKHICTh
qacy 717, B TOI 4ac, siK JiJIsl MOJIIKPUCTAJIa BOHA BUHU-
kae ipu T > 500 K, To6T0 cTpubkoBa mudy3is JiTiio
JJIS. HAHO3PA3KIB MOYUHAECTHCA TPU 3HAYHO HUKIUX
TeMIieparypax. AHajoriaHuit pe3yabrar OyiI0 OTpHU-
MaHo B 23], se Takoxk 6yi10 3adikcoBaHO 36LIbIIEHHS
pyxomocrti JiTito B HaHo3paskax. OrKe, BILUIMB Bil-
HOINEHHS [IOBEPXHsl/06 €M BIIIrpae 3HAUHY POJIb K B
Iporiecax pejakcariil, Tak i B BJACTHBOCTSAX O0’€KTIB,
IO TOCTIIKYI0ThCsA. [IpoTe, mi mpumyIneHHs moTpe-
OYIOTh TOJAJBINNX JTOCTIIZKEHb, OCODINBO JJIsT TIPO-
TOHOBAHUX 3Pa3KiB.

Buznadeni 3navenns eHeprii ak TUBAIIT JJTsT PYXJIH-
BocTi siyep Li He MoKHaA BimHecTH 10 audy3ifiHEX
crpubkiB “Li, OCKIIBKE BOHH B KilbKa pa3iB MeHI,
HiK BiZMOBITHI 3HAYMEHHS /I CTPUOKIB, BU3HAUEH] B
po6orax [13-15], 0 NPOABIAIOTHCSA TIPH TEMIIEPATY-
pax, sumux 3a 500 K. Hesenuki snauenns eneprii (Bif
0,04 mo 0,11 B 3asexkHO Bij mianazoHy Temmeparyp)
Ta He3HauHe 3MeHmeHHs dacy CI'P y Bimmajgernomy
3pa3Ky (auB. TAGJIUIO) MOXKJIHUBO OyJ0 6 HOACHUTH
ab0 BIIMBOM TApaMarHiTHOI JOMIIIKHA, abo 3MIHOIO
JAUHAMIYHAX XapaKTEPUCTUK.

Ak Bimomo, BiamaioBannsa HioOATY JITIIO Vv BaKyy-
Mi IPUBOIUTH IO BUHUKHEHHsI KHCHEBUX BaKaHCIi [7],
[0 MOXKYTb OyTH abo HelTpajbHUME, aDO MaTH IO-
JaTHuit 3aps, To0To MicTaTh abo no asa (F-uenrpn),
abo no omnomy (FT-mentpu) enexrpony. ITobnuszy
TaKUX IEHTPIB Yac pejlakcallil MoyKe 3MeHITyBaTU-
Cs BHACJIJIOK BUHUKHEHHSI JIO/IATKOBOI'O KaHAJY pe-
JaKcalfl uepes CIiH-CriHOBY (TOOTO Yepe3 eJeKTPOH-
SIIEPHY MATHITHY) B3a€MOJi0. Ajie OCKiibKu B Ge3-
nomimkoBomy Hiobari Jitito wacu CI'P 3a mammmu
JAHUMHA JOCATaloTh 35 ¢, Mo 30iraeThes i 3 maHuMm
immux asropis [13, 15| 3 mocaimpkenns CI'P B Ges-
nomimkoBoMy LiNbOj, To MexaHizM B3aeMoJil 3 ma-
paMar"iTHUMHA JOMIIIKaMu abo BiJICyTHil, ab0 MaJIo-
edexTuBHnit. TakuM YMHOM, HU3bKI 3HAYEHHS €HED-
rif aKTUBAaIil B JOCTZKyBAaHOMY IHTEDPBAJII TeMIIle-
PaTyp CKOPpIIII 3a BCe 3yMOBJIEH] TYHEJTIOBAHHAM 10HIB
JITiI0 MiXK JBOMa cycigHiMu mosioxkenHsimMu. OjiHaK,
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IIpY TYHEJTIOBAaHHI TEMITEpATypPHA 3aJIEKHICTD Jacy 11
[TOBUHHA OYTHU BIICYTHS TIIBKU JJI BUIIAJIKY, KOJIU
TYHEeJbHUI Tepexisi BimOyBaeTbCs 3 OCHOBHOTO €Hep-
PETUYHOTO PiBHsI. SIKINO 2K 10H 3HAXOIUTHCS B 30y-
JIZKEHOMY CTaHi, TO KoedillieHT mepexojry Kpi3b 6ap’-
ep (uposopicts 6ap’epa) D o exp[(Uy — E)/kT, ne
Uy — Bucora 6ap’epa, E — eneprist 30y2KeHOTO CTAHY
npu ganiit remmeparypi. Came Taka 3mina koedirri-
enta D i jae, Ha HAILY AYMKY, raJlaHy KapTUHY Tep-
MOaKTHBaIitHOrO mporecy. Ilpu Bucokux remmepary-
pax (Bumux 3a 500 K), ne remwiosa enepria kT crae
MTOPIBHSIHOIO 3 BHUCOTOIO Hap’epa mudy3iiiHOro mepe-
CKOKY 1OHIB JIiTiIO0, TYHEJIIOBAHHS CTA€ JIPYTOPSTHUM
MEXaHI3MOM 1 IepecTae MpOABJIATH cebe, IO i CIo-
crepirajoch B Jiesikux poborax [13, 15]. Ha 1e Brasye
TAKOXK Te, IO I HiobaTy JiiTito Temmeparypa lebas
Op = 503 K, To6T0 BuIiie Op MOXKYTH 30y/12KyBaTUCH
BXK€ BCl MOJIM KOJIMBaHb, B TOMY YHCJI 1 KOJUBAaHL 3
9acToTaMu, 110 3yMOBJIEHI CTPHOKOBOIO audys3iero.

Taxkum umHOM, BUHUKHEHHsT F-TleHTpIiB micias Bij-
MTAJTIOBAHHS TOSICHIOE HE3HAYHE 3MEHIINeHH: dacy 1)
y Bigmasenomy niobari sitito (FY-nenrpu, mo € ma-
paMar"iTHOIO JOMIIKOIO, TIpuBean 6 10 OLIBIT icTo-
THOTO 3MeHIIeHHsI Yacy T7), aje He IOSICHIOE 3HATHE
36inbmenns eneprii akrusaril (aus. Tabaumio). Or-
2Ke, 3MiHa aKTUBAIIMHOTO Oap’epa Py BUIAJIEHHI 10~
BUHHA MATH IHITY MPUIUHY.

Ockinpku BifnasmioBanHs HiobaTy JiiTio 37ificHIO-
BaJIOCh y BOJIHEBOMY CEPEJOBHUII, TO HEOOXiTHO Bill-
3HAYATH, IO TOpAa 3 BUHOKHeHHAM F- T1a FT-
IEHTPIB, BUHUKAE Il OJUH CTPYKTYypHUil TedekT —
niTiesi Bakamncii, 3afnaTi iomamu HT, axi merxo ytso-
PIOIOTH 3 HAUOJIMXKIMMU CyCiIaMu BOJIHEBUIl 3B 30K,
a OTKe IIPH [bOMY 3MEHIILYEThCsI IMOBIPHICTH CTPHUO-
KiB i0OHIB JIiTiIO Ha CyCi/THI €HEPreTHYHO €KBIBAJIEHTHI
nostoxkenHs. Tum 6iabmr, mo mocaimkenns AMP cre-
krpiB kpucraniB LiNbOg, BupoIenux y npucyraocri
IIPOTOHHUX JIOHODPIB, ITOKa3aJId, 110 IPOTOHU MOXKYTh

Yac CI'P T, Ta enepria akrusaiil E,
sigep JiTio B BuxigHomy Ta BignaseHomy
noJlikpucrasiax Hiobdary JiiTiro

Kpucran Buxigauit LINbO3 | Bigmanenunit LiNbO3
Temmneparypawuii|170-300 K|350-400 K|170-300 K|350-400 K
aiarmas3on
T, c 12-35 2-10 327 2-5
FE,, eB 0,036 0,05 0,095 0,11
403
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zaiiMaru “2KOpcTKe” MOJIOKEHHS B KPUCTAJIIYHIi I'Da-
T [16, 17]. TIpu npomy eKclepuMeHTAJIbHI Pe3yJib-
TaTU CBI[YaTh PO BiJICYTHICTH BHCOKOI PYXJIMBOCTI
IIPOTOHIB y CTPYKTYPi HioOaTy JIiTiIO IpK TemMuIepary-
pax, 6au3bkux 70 KimaaTHOI. IIpo ‘>kopcrkicTs” mO-
JIO’KEHHS JIOMIMMKOBUX ITPOTOHIB y I'PATI CBITYATH i
Harmi capobu mposectn sumipu AMP H!, ogmak cu-
THaJIy BiJ MPOTOHIB HAM BUABUTH He Baajoch. lle
cBiauThb npo gyxke Besmmki yacu CI'P mporonis 3as-
JIAKH “2KOPCTKOCTI” TX TIOJIOXKEHHSI B I'DATII.

TakuM YMHOM, OCKIJBKU CTPYKTYPHI OJIMHHIL B
KpucTaji HiobaTy JITiO0 sBJISIOTH CODOI OKTaeIpu
LiOg Ta NbOg, oueBmaHoO, mo KoxKHE sapo ' Li Mo-
2Ke MaTH TPU €HEPreTUYHO €KBIBAJIEHTHI MOJIOKEHHS,
TOOTO PYyXaTHUCh B YMOBAX TPUSIMHOI'O CUMETPUIHOTO
MOTEHIaTy. ¥ BiIIAJICHOMY KPUCTAJIi TaKa CUMETPis
[TOPYIIYETHCS 3aBIAKNA YTBOPEHHIO KHCHEBUX BAaKAH-
ciit, Ta 3alfHATTIO JITiEBUX Bakamciit iomamm HT.

Y pesymbTari ycepeaHeHa eHeprisi aKTHUBAIll dA/Iep
JIITiIO, BU3HAYEHa 3a JJAHUMHU TeMIIEPaTypHOI 3aJie-
xkuocti gacy CI'P, 3pocrae B Hu3bKOTEMIIEpATYPHIil
obnacri (170-300 K) y 2,6 pasa Ta y BEHCOKOTEMIIEpA-
Typuiit obracri (350-430 K) y 2,2 paza. Takum uum-
HOM, MOYKHA CTBED/KYBATH, IO 3POCTaHHS Oap’epa
IIepeoPieHTAIII] JIITIIO Y TPUAMHOMY ITOTEHIIAJ Y BiJI-
najieromy LiNbO3 3ymMoBiieHe i1Oro acuMeTpudHICTIO.
TobTo, spa JiTiIo y Bi/aJIeHOMY KPUCTAJI, 1O 3Ha~
XOJIATHCS B 30HAX CIIOTBOPEHDb, PYXAIOThCA B yMOBaX
ACHMETPUIHOrO TTOTEHITIATY.

Takum 9uHOM, BHIHO, IO B IPOTOH-3aMIIEHOMY
LiNbO3 pyxomicts sjep "Li 3MeHmmiach 3aBagkn
30iabIIIeHHIO Oap’epa /U IHOTO PYXy OIIBIT HiXK B
2 pasu (muB. Tabnumo). Tomy, came CIOBLIbHEHHS
TYHEJbHUX CTPUOKIB JITIIO MiIXK MOXKJINBUMU BaKaH-
CiIMU 1 TPUBBOJIUTH MO TiIBUIIEHHS ONTUYHOI MiITHO-
CTi KpHCTaja Ta MOKPAIIEHHs XaPAKTEPUCTUK IIPUIa-
JIiB, CTBOPEHUX HA OCHOBI IIPOTOH-3aMIiIIEHNX KPHUCTa~
JiiB Hiobary Jjitito. OHAK, 1e IPUITYIIeHHs I0Tpedye
ITPOJIOBXKEHHS JIOC/II?KEHD B IIbOMY HAIIPSIMI.

IlincyMOByIOYM MOYKHA CKa3aTH, IO B PE3yIbTaTi
MIPOBEIEHUX JTOCJIIIZKEHb TEMIIEPATYPHOI 3aJI€2KHOCTI
qacy CI'P Ty y Buxizsomy Ta Bimmasenomy LiNbOg
BUSBJIEHO aHOMAJIIIO B PeJIAKCAINNHI ITOBEJIHII TpU
temmeparypax 300-340 K, sKy MOKHA TMOSCHUTH
JIOKAJIbHOIO 11epedyI0BOI0 KPUCTAJIIYHOI I'PATKU TIPU
noBepxHi nojikpucragivyaux 3paskis [20, 21].

[Tokazano Takox, mo 3meniienns dacy CI'P y Bin-
I1aJIeHOMY KPHUCTaJIi 3yMOBJIEHE ITOSBOIO TOYKOBUX JIe-
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dekTiB Ha KUCHEBUX BakamHCisgx. IIpm 1boMy OCHOB-
HUl BHECOK HaloTh F-meHTpu. 30LIbIIeHHS TJIMOMHI
IIOTEHIIAJILHOI IMU Y BiJIITAJIEHOMY KPHCTaJIi IOPiB-
HSIHO 3 0€3JIOMIIIIKOBUM IOSICHIOETHCSI IIEPEXOIOM Bijl
PyXy sijiep JUTI0 y CUMETPUYHOMY TPUSMHOMY IIO-
TEHIlaay [0 PyXy B ACUMETPUIHOMY, IO IOSCHIOE-
ThCHA JO0OABKOIO KUCHEBUX BaKAHCIil IpU BifmasioBaH-
Hi (F-nenTpu) Ta jokasizaiieo npoToHiB y KUCHEBIil
TLJIOIITHI.
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Bnaue npomonysanna wiobamy aimio na mexanismu SIMP penawcayii adep T Li

0.U. Oswapenxo, E.J[. Yecrokos,
U.T. Bepmezen, JI.C. Hsanosa, FO.I1. 'mamenko

B/INAHUE ITPOTOHMPOBAHUA
HUOBATA JINTUA HA MEXAHU3MBI SIMP
PEJTAKCAIIUU SAJIEP7Li

Peszwowme

B unreppase Temmneparyp 170-430 K umccienosana Temmnepa-
TypHasi 3aBUCUMOCTb BPEMEHU CIIMH-PEIIETOYHON peslaKCaliu
T1(T) simep "Li B 6GeCIPIMECHOM ¥ MPOTOH-3aMEIEHHOM MOJIH-
kpucrannax LiNbO3. B oboux THmax MOIMKPUCTAJIOB OOHA-
py?KeHa aHOMaJIUsi TEMIIEPATYPHOro noseaenust 11 B uHTEpBa-
se 300-340 K, xoropast 0ObsICHSIETCS JIOKAJIBLHOM IepecTpoii-
koit pemerku. Onpenenennsie us sasucumoctu 17 (1) 3Hade-
HUsl SHEPIMU AKTHUBAIUH [1a0T BO3MOXKHOCTB CJIEJIATh BBIBOJ,
0 TOM, YTO JAOMHHHMPYIOIIMM MEXaHU3MOM peJIaKCallud B pac-
CMaTpUBAaEMOM HMHTEpBAaJle TEMIIEPATYD SIBJISIETCS TYHHEIHPO-
BaHM€e NOHOB JINTHS [I0 BaKaHCUSM. Pa3HuIa B SHEPIrusax akTH-
BalK JJIsi 0OOUX IIOJIMKPUCTAIIIIOB OObsICHSIETCS IEPEXOLOM OT
CHMMETPUIHOIO TPEXSIMHOIO IIOTEHIHAIA K ACUMMETPUIHOMY
13-33 BO3HUKHOBEHUSI KUCJIOPOJHBIX BAKAHCHUH U JIOKAJIU3AIIH
[IPUMECHBIX [IPOTOHOB B KHUCJIOPOJHOM IJIOCKOCTH.
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1.G. Vertegel, L.S. Ivanova, Yu.P. Gnatenko

INFLUENCE OF PROTON
EXCHANGE ON NMR RELAXATION
MECHANISM OF 7Li

Summary

The temperature dependence of the "Li spin-lattice relaxation
time in the temperature interval 170-340 K has been stud-
ied in undoped and proton-exchanged powder specimens of
LiNbOs3. An anomaly in the temperature behavior of the relax-
ation time 77 in the temperature interval 300-340 K is revealed
in both specimens, which is related to the local lattice recon-
struction. On the basis of the activation energy values calcu-
lated from the T1(7T") dependence, a conclusion is made that the
dominant relaxation mechanism in the considered temperature
interval is the tunneling of Li ions between sublattice vacan-
cies. The difference between the activation energies for two
polycrystals is explained by the transition from a symmetric
three-well potential to an asymmetric one owing to the ap-
pearance of oxygen vacancies and the localization of impurity
protons in the oxygen plane.
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