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RERFEWE T D PbTi0; & [AEEOREEHEZ AT 2 PbV03 1L, dEF %2 1 O TES VFOY—0 T 5 —EREZED
dy BIEFRFFIZ XL D | PbTiO; (c/a=1.06, F£=57 uC/cm®) K& EREIBZERRZIEFBER (c/a=1.229) &, KEMET
WTwnth&EF%%héékka% A FED, L2, PoVO [IHEEELNKETE D70, SR HIRIZ K 2%

HEHA~OER, & L CABWRITE X 720, Filr, Pb¥ 0 Bi* KU La® B L o T VHZE S R— 7#5 LT, BERARE

BEAMER L. ERABMROFEBUCKL) Lz &\ ) 372 Sz, AFZE T, AN ERABMRM B O e 1S
%&:0@7%6\ PbVO; ~D e R EHN R L B FEMAEEEA L EIREE, © L CRABWRE OO ZLIZ OV THRE LT,

B2, VDB F F—7728 PbV0; D IE 5 T B AERUC IR & O THEICEKS&, 07 % FCE# L7 PbVo, F, 2 Ak L,
T L A BRI B T = A BRI R 2 T2, x=0.20 ETIL PO, &R CIEG i & 22 5 —F, S bICEH
I DHE x=0.21 TR E D FHIFRIEL 720 | x = 0.30 T H @A~ B b Lz, MREFIT O EN G, EH
EHOIRETH D o/albliT x=0.20 T1.18 &, F OEMEIEKICE > THIMCEAD T2 Z L8300 -o7-, Bi B TH RERICIE
FeaERBIME SN2 s EF F—7BEFRELIENCHNTH D Z & 2T DR E o7, AT, FRAAY
A 7 NVTORER X AT OFEE NS, x = 0.21 TIEFIRIC X o> TIEF i — 77 SRS S L, 8o BALRK - RFE )
40%Mﬁﬁéﬁﬁﬂﬁér? Ly hodz, [RIRERL O BERS FORE O BERR RS MR 251 2 FH T BB SR SR E O R % IR

FICHART A &L 13,5 %h OERAREFEINAFICHY Lz, Ziud, B FARREIGER (4.0 %) . KO Pbg. 7 Bio, solao, 04V05 /3L
7ﬁﬂ®%ﬁﬂ%?(85m WD, BEFOABEZEME CIRROMETH 5, EH S & G OB K ARz L.
B2 BBRNER LT\ E EBE LT,

FoAZ, BT R0, VFO—8% 6 THIENLY— T T —ERHERI S0 Cr" Tl L72, PbV_Cr,0; (x
< 0. 40) OFE MG, ABRSE ORI 21T o 7o, HEEMHT O RN D x = 0.40 T HEMICEET 5 £ TIEFfAE
HHFIZRAD L TBY . ZORADFEIT B °F BRI TREWEHAE D7z, PbTi0s (¢/a = 1.06) & [AFEE OGS
ZHox=0.25 OE (¢/a = 1.07) ZHNTCIES « BAHRREEIToI25ER, —HEMEIS T T R AL VRN 5, 5RiH
PEZIRT LMD olz, S BT, FIRRFICIES f — L7 S & ABNZR LR L, 2 OB & (R RIZIE S &
BHOWINAENME T T DA 3G B vz, ERAT CHEEHREE 27T x = 0.30 TERESURIE 21T o 7o, 8
Z#) (EFMH) Mo Beuss) (ZFMHE) ~ @mﬁ&ﬂWMLto_ni S RSO, dyy du d D
b BN 3 BAEIR L, d, PUERRFE R 7o 2 L 2 BWT 5, RIFRICBIT D, Mk &R EZEIC X 5 4@ ki PbVo; B #Lk
THIO TOHRTH 5,

H =12, Cr @ K=o PbCr-,V, 0; (x < 0.60) OfE MG & B TRIBICOWTHRAE L7z, SMURIEIK CY it L 72 o7
A3, x=0.35-0.40 T 3.5 % OB /2 HAAE -AREONMEZ R Lz, S 5IT, Pb-4f OFF X FRHEE A7 hrnb, x=0.35
TIEPb? & Po* 284677 L, x=0.40 TIE PbYDAITIR D Z E AR ENTZ, AL, x= 0. 35 £ TILHEEF PbCr0; (Pb>) sPb* sCri0;)
L [RIERIZ Pb> & PO ~DEMALEAL Z > TIEY . x = 0.40 TEEF PbCr0; (P2 Cr'0s) OAMECRAEICE L LT 2 & ITxhsd
%, BT T-RREOIGHET. Cr OMEHIMC L > T, Xu T 24 bOFHKRERT Cr-0 fMAENNSL 25720 ThH 5 L bl
SITFBZENRTEE, ZOLHIT, VEHIZLY Po b Cr ~OEBMBE A LD ST H T — S5 mEEHES 25 L, PbCro, &
FEA 2T D 2 STk LTz,

ARZENLFH S TIE, PbVO0s &R, ARG & B TS I T I e R ER O R 2T~z PbV0, & [RIERIC, MEELO
REWV POTiO RIETT M EL & LT, BiCoOs, BinZnTiOs, BinZnVO0s 23E STV 5, A, ABIFROMALE Zh b OMEIE
2 LT, Pb 7V —OFBERABZEM B, B EEEORIC SRR D LR SN D,

8% - FOCE R, T 2000 52L& JE3C 300 GE 4 LIS ORIMHT 50>, b L<IFTIL 800 G52 1R L T<7ZE 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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PbVOs has a PbTiOs-type tetragonal perovskite structure with a giant lattice distortion (da
= 1.23 at RT) stabilized by dky orbital ordering of V4" and a calculated spontaneous
polarization exceeding 100 uC/cm2. The large structural distortion of PbVOs hinders
polarization reversal by an external field and a tetragonal-to-cubic (T-to-C) phase transition
upon heating leading to negative thermal expansion (NTE). It is recently reported that
electron doping to V4 by Bi3* substitution for Pb2+ suppresses the large distortion and
enables a temperature induced T-to-C transition accompanied by colossal NTE to occur. In
this thesis, the structural evolution and the physical properties of PbVO3 with other chemical
substitutions are investigated.

In chapter 2, the structural evolution and the NTE property of F substituted PbVOs-xFx were
studied. The da ratio gradually decreased with increasing F substitution. A temperature
induced T-to-C transition was observed for PbVOz279Fo21, giving rise to the shrinkage of
average unit cell volume by 4.0 %. The dilatometric volume shrinkage of 13.5 % which can be
attributed to the anisotropic thermal expansion is the largest in the existing NTE materials.

In chapter 3, the structural evolution and the physical properties of Cr substituted
PbVi-xCriO0s (x < 0.40) were studied. A suppressed ca ratio as small as 1.07 comparable to
that of PbTiOs was obtained at x = 0.25. The ferroelastic domain switching was observed by
mechanical measurement and synchrotron radiation X-ray diffraction for the first time in
PbVOs derivatives. Moreover, temperature dependence of electrical resistivity demonstrates a
semiconductor to metal transition during the T-to-C transition giving a direct evidence of the
melting of diy orbital ordering.

In chapter 4, the structural and charge distribution changes in heavily Cr substituted
PbVOs, that is, PbCri-xVOs (x < 0.60) were studied. The charge distribution change from
Pb2+(1+02Pb%+(1-02Cr3+1-xV4 03 to Pb2*(Cri-xVo)*'Os accompanied with a 3.5 % volume
expansion was observed. This indicates the high pressure cubic phase of PbCrOs, Pb2+Cr4+Os,
is stabilized by V substitution for Cr.

Comprehensive understanding of the elemental substitution in PbVOs will help the
realizing of the ferroelectric, piezoelectric, and NTE in Pb-free giant tetragonal materials.
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