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Physical properties and applications of charged domain walls
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CdhopmynnpoBaHbl OCHOBHBIE KOHLENIIUU U YCIIOBUS CYLIECTBOBAHMSI 3apsKEHHBIX JTOMEH-
HbeIX cTeHOK (3/IC) B cerneroanekTpuueckux marepuanax. OnpeneneHbl OCHOBHBIE MEXAaHU3MBbI
SKpaHUPOBAHUS CBA3AHHOTO 3apsia U IPOCTPAHCTBEHHAs CTPYKTYpPa CTEHOK. Pa3BUTHI Mojenu ru-
raHTCKOW ByMepHO# npoBogumocty 31C 1 npoBeAeHO CpaBHEHUE TEOPUU € JTAHHBIMU 3KCIIEPH-
MEHTOB 10 OOHApPYKEHHUIO 3TOM MPOBOAMMOCTH B HHOOaTe nuTHs (yBenuueHue Oosee 13 mopsa-
KoB). CucTeMaTH3UpOBaHbI Pe3yIbTaThl Oosiee 4eM cOTHU paboT no npumeneHusm 3J1C, Bkioya-
IOLIME METOJbl NHXEHEPUU CTEHOK, OMMCAaHUE MX (YHKLIHMOHAJIBHBIX CBOMCTB M CYLIECTBYIOIIMX
MPOTOTUIIOB HAHOMETPOBBIX MTPUOOPOB.
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3/1C — HaHOMETPOBBIE TPAHULBI Pa3Jena MEKIY CETHETORIEKTPUUECKUMU JoMEeHaMU. OHU HECYT CBA3aH-
HBIN 3apsij U3-3a pa3pbiBa HOPMAJIbHON KOMIIOHEHTHI CIIOHTAHHOH mosisipu3anuu P, TpeOyIoT KOMIeHCauu
9TOTO 3apsiia CBOOOJHBIMHE 3apsaMy U 00J1aJaf0T W3-3a 3TOT'0 TUTAHTCKON MPOBOJIUMOCTBIO.
Ipumepor 3/[C: a — cunbHO 3apshkeHHas 180° cTeHKa «ToJIoBa K TOJIOBEY», D — HaKIOHHAas ¢1abo 3apsuKeH-
Hasl CTEHKA «T'0JI0Ba K TOJIOBEY», C -HAKJIOHHAs cl1abo 3apspKeHHAsi CTEHKA «T0JIoBa K XBOCTY». [IyHKTHD
OTMEYaeT MEKTPO-HeHTpabHble KOH(QUTypallMy CTEHOK

CDWs are nanosized interfaces between neighboring ferroelectric domains. They carry bound charges be-
cause of discontinuity of the normal component of the spontaneous polarization P, require a strong compen-
sation of the bound charges by free charges, and, because of that, possess giant two-dimensional conductivi-
ty. Examples of CDWs: a) strongly charged 180° walls “head-to-head,” b) tilted weakly charged wall “head-
to-head,” and c) tilted weakly charged wall “head-to-tail.” The dashed lines indicate electro-neutral configu-

rations of the walls

The results of more than hundred papers on physical properties and applications of charged
domain walls (CDWs) in ferroelectric materials are systematized and briefly presented. The work
includes formulation of the main concepts and conditions for the existence of CDWs, description
of the spatial structure of the walls together with the mechanisms of screening of the bound polari-
zation charges, modeling of giant two-dimensional conductivity of CDWs, experimental results on
investigation of this conductivity, review of methods for CDW engineering, and, finally, descrip-
tion of functional properties of the walls and of the existing CDW-based prototypes on nanosized
devices.
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