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JAUHAMIKA

AOMEHHUX I'PAHULD ¥Y

CETHETOEJIEKTPHYHUX KPHCTAJIAX

A.AYopsar, I.1.Kaiun, 10.C.Hakoneunuit
®izuunuit Paxyasrer Y Y, pyn. Bonowuna, 54, Yxropon, 83000, Vkpaina.

Jlag omMCy PyXy AOMEHHOI TPAHKII y CaGOMy 3MIMHOMY BHMIDHOMY GO
NPONOHYETLCA MOAEAL TIPU AKiHK KOMEHHA CTiHKA B OnHilt 360 HEKUILKOX TOMKAX
BBAMACTBCA KOPCTKO 3aKpimuicHON  nedexTamu  xpucrany. Beaxacrtsca, mo
30epiracTECA NAPANEnbHICTD AOMEHHO! CTIHKY HANPAMKY COOHTAHHO! NOMAPH3AN.
Buxoasyn 3 MaHOi MOAeMt PO3PaAXOBaMi BKNAZM y AHACHY Ta YMORHY “acTHMM

KOMIUICKCHO! AIeACKTPHMHOl TPOHHIITHBOCTI £y, &y, OOYMOBIEHi OCUMIIIEHD

JIOMEHHHX TPAHHID, A TAKOK SABHKIH BWA TEMNEPATYPHUX IAEKHOCTER £y, is,; y

BHMAAKY HH3bKHX Ta BMCOKHMX TEMNEPATyp. Piske IMCHWCHHA RienexTpeuHOi
TPOHRKIMBOCTI y o6nacti 200K i sianosiznuit maxcumym g oByMOEneHuH
IMEHILEHAAM PYXAHBOCTI, TOGTO “3aMOPOKYBAHHAM ™ ZOMCRHOI CTPYKIYDH.

Po36uTTA CerHeTOCNCKTPUUHUX KPUCTANIB
Ha JOMEHH HIDKYE TemnepaTypu (asoBoro
nepexoay NPHBOAWTL 3 oAHOro GOKy Ao
n’csoenem‘puquoro 3aXarra KpHcTany, i, K
HacMZOK ~ UBOrO,  3MEHWEHHs  ioro
KOMILACKCHOI JieeKTPHUHOI NPOHHKIHBOCT,
a 3 iHiboro GoKy, 3'ABAAETLCS AOMATKOBMI
BKNBA y &, OOYMOBJEHMII OCIHUMIALIED
MOMEHHUX TIpaHMlb Y BHMIPHOMY MO
MosHa NPUIYCTHTH, WO  AlTEKTPUUHA
MPOHUKHICTh NOMOMEBHOIO KPUCTAITY s'p €

CYMOKO
&, =6 +E,+6,, ()]
Re  &-  HienekTphuHa  MPOHHKHICTH

MOHOAOMEHHOrO 3a)KaToro Kpucrany, 6‘; i

& -

BKJIAZH, ofymoBeHi
I’ €30€NeKTPUIHOI0 nedopmaniero i
HAABHICTIO MOMEHHUX CTiHOK. Bemnunua &,
moxke Oyt omiHeHa i3 3HAueHHs
NIPOKKKHOCTI MOHOLOMEHHOTO 3paska &, 3
BPAXyBaHHAM I’ €30ENEXTPHYHOTO 3aXKaATTA
& = e, (1-k3), &)
ne Ky - woedinieHt enekTpoMmexahiuHOro
3B’ 513KY.

Ouilka BENHYHHU AOAATKOBOTO BKAAAY

anst CerHETORNEKTPUHHX KpHCTANB
MOKasye, o Ueli BKIaA MOXKe OyTH

cyrresum. Hanpuinan, ans TI'C - 8, BaTiOs
- 57, KA — 10000, SnoP5Ss - ~200-300, mo
CTAaHOBHTH ANA PI3HMX THIIB KpHCTanie 10-
1000% y nopiBHAHHI 3 [iETEKTPHHHOM
OPOHHKHICTIO MOHOAOMEHHOTO 3Pasky.

Ockinekn 1m'esoenektprsHa  nedopmaitia
CyciHiX NOMEHIB A% OAHOBICHUX KpHCTamiB
NIPOTHIEKHR, TO Y CYTTEBO TOJIAOMEHHHX
HeyH|ONAPHHX 3paskaX &, MPAMYE N0 HyAA,
TOMY
£,=6, -6 =&, —&,,(1-ky)’ 3)

Sualinennit no  dopmyni (3) eknan
OCUMJIALIT AOMEHHMX TpaHuiue y cinabomy
BUMIPHOMY noni y JeNIEKTPHUHY
NPOHMKHICTL  MOMIOMEHHOTO  KpHCTaly
SbSJ, nocutb 3taunmit i nocarae 50% mpu
200K, wo cBiYHTL MPO BUCOKY PYXOMICTH
JAOMEHHUX CTIHOK HaBiTh y cabux BUMIpHUX
MOJISX  BPH  TEMIEpaTypaX,  MeHUIMX
TeMnepatypi Ga3oBoro nepexony.

Ouinka BeIMYMHM 3MILIEHHA JACMEHHOI
rpatnui y onax =10° B\m i3 dbopmysu
. 2PAXS,

N
TpH CEpEAHiX pO3Mipax RomeHiB 5+20 Mkm
[1} mae 3naveHHa noOpAzKy po3mipin
enementapHoi  koMipkn (z107°M), wo €
ZOCHTb PO3YMHOIO BEJMMHHOK | CBIIMMTB

&
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NMpo  aACKBATHICT [PUBEICHOTO PO3rnagy
disudrum aBumam y xpuctaii SbSJY

Jas onucy pyxXy AOMeHHO! rpannui y
cnaloMy  SMIHHOMY  BHMIpHOMY RO
TPONOHYETHCA HACTYNHA MORenb. JoMerta
crinka B OpHiit a00 [eKiNBKOX TOYKAaX

BBAXKAETHCA KOPCTKO 3AKPILIIEHOO
nedexraMu  xpuctany. BaakaeThca, o
30epira€ThCs  NAPANENLHICTH  JOMEHHOI

CTIHKH HANPAMKY CHOOHTAHHOI NOASPH3ALIL
Tomy poznogin moaspusanii y pyxomii
pomennil rpanwLi Gyae Takum caMuM AK i y

P=Pn k.

Hepyxomiii ne X -

3afIeHHA BIX HaCy KOOPAWHATA CepemuHu
FPAaHMYHOrO wiapy. Y 1bOMY BHIAaKy
NOMEHHI CTIHLI MOXHA MOCTABHTH Y
BIANOBINHICTD KBA3HAaCTHHKY, AKA PYXAETHCH
y  mnoTenlfiamemoMy  pensedi, wo €
CYMepro3HUIEI0 NOCHIACBHOCTI NEPIOAMYHO
PO3MIIleHHX MOTEHUANbHAX AM OJHAKOBOT
raubuud 1 TIaBHOro  napabotivHoro
notexniany. Iepiogu4ui moTeHuianbHi SMu
BimOGpaxalTh  GNUIBKOMIOWY  B3AEMOZIO
ROMEHHOI FPAHHMNI 3 KPHCTANIMHOIO [PATKOIO,
B skl eHeprin  OOMeHHOI rpakuui €
nepionuyHo  (YHKILER il NONOXKEHHA B
rpatui. Tpagient napaSoniuHoro norewuiany
Bianosinae BiIHOBMOMOUI cui,
oGyMOBNEHIH AIHIAHUM HATArOM AOMEHHOI
CTiHKKM nPY i TIPOrUHI BHACIIOK KOPCTKOrQ
3aKpIMAEHHs OKPeMHX i AIMAHOK. ¥ cuuty
Ginpiol etheKTHBHOI B’S3KOCTI pYXy Takoi
CTIHKW  Ma€  penaxcauiitamii, a  He
pesoHaHcHuM, i ToMy  inepuiiiHuMu
edexramu MOXKHA HexTysaTh. TOAI PiBHSHHA

PyXy 4YacTHHKK eKBIBaNeHTHOI IOMEHHiH
rpandgi  Moke OyTH  anpoXKCHMOBaHa
npocTHM  NiHifHMM  andepeHuianbHUM
PIBHSHHAM

iiig:«]A:HE R (5)
podt

A€ f- PYXIMBICTL HOMEHHOI rpamui, E -
Haﬂpy)KeHiCl‘b NPUKNZACHOr0 @AEKTPH'HONrQ

nons, q- KoeidieHT  JKOPCTKOCTI
sakpinaeHoi  rpanuni.  Piemswaa  (5)
cniBNaZae 3  DIBHAHHAM  32TYXaW4oTO

OCHIBITOPA , TOOTO OCLMAATOPE, A AKOTO
uned, IO BiANOBiNAE B'A3KOMY TEPTIO,

Ha0araTo MEepeBHLUyE IHEPUIMHUH  uieH.
Taxuii ocuunatop He byne xomusatuce Ges
BHMYWIYIOUOi CHNH, BiH penakcye mo
TONOXenHs piBxoBarn Ge3  sKux-HeOymp
3IMiLIEHD. Jan OLIHKM  PYXIMBOCTI
(weupxocti  GoxoBOro  3mimenus  y
OOUHUMHOMY SACKTPHIHOMY FOJI) AOMEHHOT
TpaHuLi POTAAHEMO pPyX uiei rpamuni y
ineanbHoMy  OespedexTHOMY  KpHeTami
(g =0) i 6e3 NPUKNAEHOTO NONA, & TAKOK ¥
TIOM Hanpy>KeHicTIo £, .

10 BHAKICT, 3MilLeHHs AOMEHHOI rpaHHui
BH3HAYAETLCA IMOBIPHICTIO IPAMUX @ —> & |
ofiepHeHnx b ->a  DePexOAiB  MAaCTHHKU
yepes noTexHuianbHui Gap’ep

. H-e'E H+e'E
X =V,4ex —T — ex T =
(6)
eE xp(—i
kT kTS
Y Bunanky cnabux nonie ( &°E << kT')

vafLE—ex( )()

kT
3sincy
e* H A
p=2 ﬁexz{—ﬁ) ugew[——) (3)

Ipr cynepnosuuli naneko  miHOUOro
napaBoRIMEOro noTeHmiany i fepioAHYHEX
noteHuianbHUX  Bap’epis  pyxamBicTe 4
Aell0 3MIKHUTBCA, aNe 3aranLHuil xapakrep il
TEMIIEPATYPHO!  3QNEKHOCTI  3ANHWMTECR
He3MiHHHM. BCTaHOBIEHHS DIBHOBAXHOIO
3HaueHHA Ax, , a, oTxe, i monspuzauii y
nocTifidoMy moni £ 6Syme npoxoauta mo
3aKOHY

Aoz 5 i) = £ - o), ®

Be F(f)- dyHkuia penakcauii 3 moctiftHowo
aacy

(10

SMIleHHs

a  piBHOBaXHE

Ax =17 .
°/q
Pyx rpaHuili (pu AMHAMIYHOMY BRJIMBI,

10610 mpn E=E sin@r, onucyersca
PIBHAHHIM

3HAYCHHA
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A i0TO PO3B’A30K MAE BUIJIN
Eo@pt -
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VE qusinol @’ coswt
N +lgp) o +{gu)
Jna criitkoro npouecy (f — oc ) nepummii
unex upasy (12) npamye 10 Hyas i ToMy 3
spaxysaHHaM (10)

Ax=£‘1 sin !
q o (@7) +1

Ax= [Ax, +
(12)

_ (253 COS(I)’] (13)

(wr)’ +1

Y Ginpea saranbHOMY sunaaky y (11) cain
BpaXyBaTH TaKOX IHepUiHMiA uner i Toai
PIBHAHHA pyXy HOMEHHOI rpaHMLi Mae

BUIIN
2
mdAzxw&i&JrqAx:Esinm/, (14)
dt u a
a #ioro cTaHIApTHUI PO3B’A30K
Ax:E—f’ s@f}t _wr f:(zs(ut i s
g \(wr)y +1 (0r) +1

ne q :q(1+9~2),7' :L_,a)U =
@Dy Hq

13 cnieeinnowene (14-15) BugHo, o

IMIEEHHS NOMEHHOI TPaHuli y 3MiHHOMY

BHMIPHOMY TTOJli MOXHE PO3TAAAATH SK CYMY

ABOX NOMAHKIB, ONMH 3 AKMX CHIBNAJAE 1O

basi 3 nonem £, a Apyruit scyHyTHi Ha %

ipcrasastoun (14) y (4) nerke 3Haiiti
BKNAAM Y AIfiCHY TAa YMOBHY 4acTHHH
KOMIUIEKCHOI JI€IEKTPHUKOi NPOHHKANBOCTI

&, i &, obyMOBNEHi OCHMIALIEI
AOMEHHHX rPAHHLIb
. _2PS, 1 &
& = Tt T
48, l+o't’ 1+(wr)
. _2P5, ot EqWT
&y = L2 —= Wiz . (16)
qs, l1+o't 1_(wr)
Onepxani  BMpa3u  XapakTepHi  ans

penakcaliiizoi nompusanii[2,3]
Asnnil BUR TEMNIEPATYPHUX 3aAEKHOCTEH
&y 1 £, Mae BUFIAD:

o = 2w 1 ,

9% 11w exp %T

) =2PJSW [24 expﬁ

£y —_—
%0 il ep il
o ka

an

V eunagky HH3bKMX Temneparyp, Todro
KONH 4ac penaxcauii enukuii (w7 >>1),
3MIlleHHA AOMEHHO! TPaHHId He BCTHTAE 33
3MIHOK ENEKTPHYHOTO MO |

. 2P.S, 2H
gy = =M exp(-=7),
gg,(wr) kT
. _2PS, H
=——=exp(——). 18
% s o= (18)
SanexHocTi (18) nepentaqaTs

eKCIoHeHNianbHui picT £, i &, y obnacti
Temneparyp, ae kT = H .

Tlpu sucoxux Temneparypax (w7 <1)
3MILGHHS ~JOMEHHHX IPAaHHUb  BCTMRAe
BCTAHOBUTHCS 3a mepion 3MiHM mona. Y
LSOMY BUMANKY
288y

Y ey . (19)

q¢, kT

OueBunno, wo crissigHomexHs (16-19)
H210Th AKICHI TIOACHEHHA
ekcﬂepHMeHTﬂJlelflM peBlebTaTﬂM, ane
KinTbKICHOFO YATOIKEHHA He
CROCTEPIracTbes, WO 06YMOBICHO LIMPOKHM
CTeKTPOM  po3mominy  uacip  penaxcai
{xoediuienta ¢) y BuxinHomy pisnauui (11).
THM HE MeHLC MOXHA 3POOHTH BHUCHOBOK
Ipo TE , WO Pi3Ke 3MEHIEHHS AIENEeKTPHUROI
npoumknmBocTi  y  ofmacti 200K i

BiAMOBINHMA MakcHMyM & oByMoBieHH

3MEHIUEHHAM PYXITMBOCT, TobTO
“3aMOpOXyBaHHaM (4] JOMEHHOT
GTPYKTYPH.

1. Haxoucunmit FO.C, Topsar AA,
Jlaxosuukas B.A, wu ap. Hcenemosanne
HHIKOTEMIIEPATYPHBIX AUSACKTPHYECKHX

AHOMAJHN W JOMEHHOH CTPYKTYPHI KPUCTANIOB
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DYNAMICS OF FERROELECTRIC CRYSTAL DOMAIN
WALLS

A.A, Horvat, D.]1. Kaynts, Yu.S. Nakonechnyy

Department of Semiconductors Physics, Uzhgorod National University,
88000,Ukraine,Uzhgorod, Voloshin str., 54.

For the description of domain boundary in weak external electric field is offered
model at which domain wall in one or several points is considered fixed by defects
of a crystal. Domain wall is saved parallel to a direction of spontaneous
polarization. Qutgoing from this model the contributions to true and imaginary

parts of complex dielectric susceptibility i S"’, stipulated oscitlation of domain

boundaries, and obvious kind of temperature relations ¥ i W are calculated in
cases of low and high temperatures. Sharp decreasmg of dielectric susceptibility in

the field near 200K and appropriate maximuim & stipulated by reduction of
mobility, i.e. by "freezing" of domain structure,

Anppiit Anapiiiosny TopeaT — sactynnuk sexany dizwunoro pakymerery
i YxHY, nouenr xaeapy Qisnku HaniBnposiaxukis YxHY
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