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PbZrOs (PZ), Pb(MguzW12)0s (PMW), Pb(CorzW12)0s (PCW) R Pb(YbrzNb12)Os (PYN)2
HEAQ perovskite 729 WZHAMNES ¢3A Ut} olEL Cure ENA 329 FFA
Ao ALY wRfAdon T2 JAolg dv 4 EAEY #A Aol v Fig L o
Jeguith 99 w34AME 5 PZE Sawaguchi olf2 & ATAE ¥ FEHY9
o}=ojz gov] L9 simple cubic perovskite FEo|H gqu=(1/2 1/2 0) modulation wave
vector§ ZE ZUAE AA q=(1/4 V4 0) & qr=(1/2 1/2 1/2)¢] modulation wave vector&
e Aegdos 948 AHolg ¥o. B-siterl WA HE perovskite €2 PYN,
PMW, PCWE 31&0|4 Fm3m 9 space group& 7tX|=] simple perovskite7?= HA344 2
o] Fete 2axlax2a. 2719 @Y FAAE YA oY FAJ YL YAE A
Heusler alloy$} #A1els o] 72& Fig. 2.1 Ueith. o] &AL A9 PMW Fx4
PZ, PCW, PYN¢l A 8] Pb o] ¥4 waved] EFEE vlus B2 @
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PYN, PMW, PCWx Pb0, Ybz0s, Mg0Os, CoO, Nb:0s, W& &% 832 8 gutFe 1
Avige] o M Heg= Az=HYUh X-ray 33 A¥L 1e354 A9 attachmentyt F
3@ Rigaku Rotaflex X-ray Diffractometer& AMg-8tgion A4 §v3 #¥L JEOL JEM
2000EXZ a9t #3 E4& IBM PC/ATS €43¥ HP 4194A Impedance/Gain-Phase
analyzer& ol 88 FA A
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Fig. 3, 4, 5& PYN, PMW, PCWeo| di$tz £xolMe] X-ray 3 patternoltt. &4E
8 28 patternol M all odd 9} all even (hkl) 23 peak&e] vehdth. WA PYN, PCW,
PMW: 2% B-site} 733150 1on 1242 Fm3me] space group®] #Zee foc T2
Qg ¢ 4 k. All odd (bKl) 389 structure factor F(hkl)}& PYN, PMW, PCWo] didte
247} 4i(fp—fin), dilfw—fg), 4i(fw—foo)olml o714 fie atomic scattering factorg& JveEig. #
A2z A peaks) ZEE B-site o9 atomic scattering factore] Zolz vehde ALtd
3 BRY TN peake] ZEFtol T Yo} Fig. 6= A9 [001] zoneo] HE PZ,
PYN, PMW, PCW¢] schematic TEM SADPe}t}. Fig. 3¢} PYNS] A4 ALy 234 A
peak & trnsverse {3/4 3/4 0}, wave £ indexing €t} Fig5(b)elA (110) ¥Fo2e 23
& spoto] BAHE RO 2 Mo} modulation waver} longuitudinal AEE IESa igol 948



¥9. Fig4¢] X-ray diffraction patternc]Aq A9 PMW= {110}, ¢ {12 112 0},9 ¥
‘modulation wave vector2 # indexing ®t}. Fig5%] A& PCW9 X-ray 23 pattern 3ol
T R U o 24x 949 FAS Vel PMWe] ¢t €8] 3d peakEs
8 AP indexinge] oIk 2 Fig. 6(d)N49 [001] zone SADP7} Fig.6(c)e] PMWoj
¥ [001] zone SADPS} YAjsiy o] A9 PMWS PCW7l & modulation waved 4§
81 Z modulation wave?] ZEgto] A}ol7} 1&g ¢ E). o)& PZs} ¥ ms) md PMWY
PCW9] {110}, modeo] 238 PZ9] {1/2 /2 0). modulation wave vectore FH3e|Aw &
AzA ¢ PMW PCWel A= PZ9] {1/4 1/4 0). mode o] &3t (/2 1/2 0}, mode 9 §
A ALAHE AL EA 8.

4 A& ,
PYN, PMW, PCW9| 124& 25 B-site7} #4238 Fm3m symmetrye] fec TZo|un], &
el 23X PYNY A4 {3/4 3/4 0}, modulation wave2 PMWs} PCWi (110}, s} {1/2
12 1/2},(-‘1:- 719 modulation wavesZ °]F|A it}
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s N - o = = Y Fig. 3. X-ray powder diffraction pattems of PYN
TEweRTI T @:r0 @M e at various temperatures : M .duc to B-site
i : doubled PYN unit ordering ; = , those duc 1o antiparallel cation
Fig L T dependance of dielectri F“;’ﬁ m:m 7 W,:mm, wd its displocement. The indices & foom
constant K of each antiferroelectrics. ivalent 1 unit cell temperature diffraction pattern were applied
equr by orthorhombic cell.
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Fig 4. X-ray powder diffaction pattemns of
PMW at various temperatures: 8 due to B- Fig 5. X-ray powder diffracti oS PCW
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site ordering ; o , those duc to 110 type at various temperatures : Basite :
modulstion ; O, those due 1o 1/2 112 0 type m::mmmmfuﬁ;;w°~'

modulstion The indices at low temperafure v, those due to incommensurate modulation. Fig 6. The low tempersturc TEM [001)c zone
dlﬁnﬁxmpﬁ:“nmapphed by proto-type SADP. 8)PZ b)PYN c) PMW d) PCW



