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B I RIEBEMEI OB E L L CE A~ AR a T Ah A NMIEREBRHZ G L. T OGS & Wik % 3m L
Too WIETTET Iy 7 RERERET D Z LIE 0 PR 7 HEEKEE O iV VRIS MR 120 L 72 3UBt 0 S815. 24 B L7z,

B2 BiixSMmFeO; [EAEAR (0<x<0.50) % 4 GPa DL T CARK L. MR L ONRE I T Db itiEE 022 i Lz,
BiixSMFeO; 1%, IR DIFFEIZEB W THIBER COEEIRE DA B SN TN D, F ORISR E T b CnRho
Too AEIOET 2y 7 AZTOMIEICL Y, SmEHETR x 23 0.10 <x<0.12 TH D ORI COREBEEIL, X—Z O ENE
BiFeOs 7> & FHIER L TICIMFEEN: PbZrOs FlldV2a x 2\2a x 4a HExE (ZERIRE Pnam) & 72> TWAH I ERSNoT-, 2D
Bio.sSmo1FeOs D S8R ElE PbZrOs JELA#E X, 160 °C LL_EClsiah i BiFeOs B E ~, | 500 °C UL kT HBi% GdFeO, &l
WE~ZHE L. K E —mEE — SRR RS2 R T 2 M0 TRIE SN, ZOREFEN BiggSmeiFeOs; D/ L7
AR BIRE LA T CHOMMLEET 5 LIERISE 28T X D120 | RRICHEFEEOREEEICE L LIZZ &b, S EREY
12 & B R E— RH B OEERH L & 2o T, T OMOEHROBHIOW T B S & ORI 2 S 0%k
ZHA L, BiiSmFeOs fL R DIRRE Z/FEik L7z, Zhic kv, SmEH#C & 2 BiFeO; ® Te DIE TR A MR L7=,

% A2, 4 GPa D)L T f%= BiFe,,C0,0; (0<x<0.60) 3L BiggSmyiFe,,Co0; (0<x<0.60) THRINDEFKEZE
AE L. SmEHLIC L B s SRS O 2 2 A L 72, BiFe ,Co0s T Te @ X5 L E 9 ENH - 7=, FiRIZB U T BiFe, «Co03
FiE, x=0 TEEARAEHE, x=1 TIEFSEHENZEME 220 | x=03 (Ui EASHOMBEMAEER (MPB) 26845, 222 Sm
Z 10%EHT H L. x<035 D Fe U v TR W TIEIRF BN BiFeO B E N AL E(L LT, HIR TOEMNKIRFHEED
V2a x 228 x 4a FBH T- % 95 POZrO FEMIMERS & 72 B Z L Mo Tz, T OSBRI 300 °C UL B THF BEIE#E I
BTG L, MFEBEHERBT 20 x=0DIFAOHRTHDZ ENNNnoT2, —J7, x> 040 D Co VU v FHKIZI W TIE Sm
EHROAEICED O PRIBEOLEMITEFENMD BiCo0; HELMEEOEETHY ., T DETIRAELNRN-T2, DFV,
BiFe; xC003 D Co m D 72\ REDZE R S HEE 1T Bi A b OBEHUCHBUR TH 573, Co A A 12 KD Jahn—Teller ZhRIZHE A 7
% IEJ7 i Bi A N OBEHUIK L CHUR CTh o7, Fio, AEUEIORMEZ A LT & 2 5 BiFe,,«Co,0; (x=0.10,0.20)
L BiooSmosFe;«Co03 (x =0, 0.10, 0.20, 0.30) (ZHWT HEBAL MBI S 72, BiFeysC001033 & U BiFegsC0020; D H %A E
— AV hOKREZ1F0.025 p/fUFRETHY . UL, X—AMETH 5 BiFeOs D A B UAFIEN & A O SREEMIRRED & 48
LU CHBE L R oo b D & bbb, 25 DLAWILERIR CHBRINE L MFFENEZ H bR RIOZ LILRD DT, v L F 7
A v 7B E LTOSEOBRF NSNS,

EAR AR T AHA MNEBEOREL, &7 ED T LB NESREBEROLETH S, AV A bO SmiEHIT T %
&, FMICREEIZITIESIC L D ORFE - EMHEE 2 E L SED720, EEBEROM EZHfHFTED L0, F—0
MFEICL VBN LI, £, BYA b CoEfid 2 &, ZEmifail & B0 MO AN MPB MBI S h D,
Z 2T OMFRDREIL > TV A b ORINFERLZ 5 " OWFE TR 728, Co EIRRO/N S 2RI T Sm B O RN
K& T ETHRFEMOLZEFIRAHE L TLUEW, WIT Co EH=RD K & 2RI TIE Sm EHRIZ L2 TeOERTRR SN0 -
Jeledh, EEERE UURERMMEZ RIS 2 L3 T ole, LOLARRL, ALV EmRICE S &, Co EHFERD
RVERRSEIC BV T Sm BRFEZARNZEL D /S < L, Co EHRAKE WIESRFIEIZHV T Sm EHR 2 ARF%E
L0 RELS T MG EAT S 2 & THMFBEEEMER LR D Te KT SE7HH RIS RIEB KA Z BT 25 2 & AR
T& %,

fE#% © FSCEEIL. T3 2000 52 & FEIC 300 GEA LT ORMET D2, b L<ITTIL 800 #5241 et L T< 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).




(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

B HRHAL 80D« Mt

TR 25 A 1 -5 2
Department of %E$+%EJL ﬁ k Academic Degree Requested Doctor of (ﬁ%)
FARAL 4 feeHE (F)
Student’ s Name PRl Academic Advisor(main) R
(=RT=g = =] .
BEHEEa F) - frge U

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

High Pressure Synthesis of Bismuth-based Perovskite Piezoelectric Material

Novel bismuth-based perovskite-type compounds as candidates for the constitution of a Pb-free
piezoelectric material were synthesized under high pressure, and the precise crystal structure and the

piezoelectric/magnetic properties of them were evaluated in this work.

As the first target, the compositional and thermal evolution of the crystal structure of the Bi;Sm,FeO3
solid solution synthesized under a high pressure was investigated. Samples with 0.10 < x < 0.20 had an
antipolar PbZrOg-type structure with a V2a x 2V2a x 4a perovskite superstructure at room temperature,
while the sample with x = 0.05 had a rhombohedral BiFeOs-type structure. Among them, the samples with
0.10 < x £0.12 transformed from an antipolar PbZrOs-type structure to a polar BiFeOs-type structure and
finally to a nonpolar GdFeO3-type structure on heating ,which is similar to Zr-rich Pb(Zr, Ti)Oz. On the
other hand, the samples with 0.15 < x < 0.20 transformed directly to a nonpolar GdFeOs-type structure. The

ferroelectric Curie temperature of BiFeOs; was markedly lowered by the Sm substitution.

Next, BiFe;.xC0,O3 and BipoSmy ;Fe;.C0,O3 were synthesized under a high pressure of 4 GPa. 10% Sm
substitution for Bi in BiFe;.,Co0; (x < 0.20) drastically destabilized the ferroelectric BiFeOs;-type
structure and transferred it to an antiferroelectric PbZrOs-type superstructure. In comparison, a ferroelectric
BiCoOg3-type tetragonal structure (x > 0.40) was insensitive to the Sm substitution. No lowering of the
ferroelectric Curie-temperature (T¢) was observed. Weak ferromagnetism with a spontaneous moment of
0.025 pp/f.u. was observed for BiFe; ,Co,O3 (x = 0.10 and 0.20) samples, suggesting the change in the spin
structure from a cycloidal one. Because of the coexisting of ferroelectricity and ferromagnetism at room

temperature, this compound is a promising multiferroic material.
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