SSPH17-79

2005B0724 BL02B2

F IR FFEERFERZFOFF VBN Y U AT JRTFO
BT EBESA DY A ZRIFEH: DR

Analysis of Size Dependence of Electron Density Distribution for

Barium Titanate Nanoparticles with Ultrahigh Dielectric Constants

FOEEED BAEIFILC, BRI Y, SR O RN AE TET
Satoshi Wada®, Yoshihiro Kuroiwa®, Takuya Hoshina®, Aki Yazawa®, Kayo Takizawa®,Chikako Moriyoshi”

CHURTERF, P IRE R

*Tokyo Institute of Technology, ®Hiroshima University

20—430nm OFE % ORI A REFFOF X UERNY 7 A (BaTiOs) 7/ ki f-OfibtgiEs v 7 m
ke A V2 XRD HIE £V -150 'C—150 °C OIRFEFPH CHigt L7z, U — UL MEZ W
7o s OREBAL 21T - 7245 R, 40nm LU E ORI 1Y 1 XD BaTiOs 7/ ki f-1%, KA bE &8
VO EFEED 2 @S e DRI R FFOZ L AR LTz, TS ORIFREREICESWC, R,
KL F-H A ZAOREEL U THEE DR &2 AT > 72t 3. 40nm PL_EORL - X0 BaTiO; 7~/ Kif-13id@
# D BaTiO; Hfkfh CHIZR S D MHIEBIRIE L IZIEF CRE CHIEEEZ L WD Z ERH LM 72
7o Dy, PR AN DWW TUIRL A XD & & BICKRELS BT D2 EnbroT,

The crystal structures of the barium titanate (BaTiOs) nanoparticle with various sizes from 20 to 430 nm
were investigated in the range from -150 °C to 150 "C using synchrotron radiation XRD measurement. The
crystal structure refinement using Rietveld method revealed that the BaTiO; nanoparticles with the size over 40
nm were composed of two parts; (a) surface cubic shell and (b) bulk tetragonal core with successive phase
transitions. Moreover, it was revealed that the phase transition behavior of the BaTiO; nanoparticles was quite
different from that of the BaTiO; bulk crystal. At present, the electron density distribution for these BaTiO;

nanoparticles is investigated as a function of particle size.
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Fig.1 Temperature dependence of lattice parameters
for the BaTiO3 nanoparticles with 40 nm.
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Fig.2 Temperature dependence of lattice parameters
for the BaTiO; nanoparticles with 30 nm.
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Fig.3 Phase diagram of the BaTiO; nanoparticles as
functions of the particle size and temperature.
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Fig.4 2-phase model for BaTiO; nanoparticles.
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