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Development of time-resolved structure measurement technique to visualize
momentary atomic motion and change in chemical bonding under applied electric
field

Kuroiwa, Yoshihiro

12,500,000

X SPring-8
50

We have developed the time-resolved X-ray Diffraction experiment system by
the pump-probe method with time resolution of 50 ps, in which the irradiation timing of synchrotron
radiation pulse X-ray from the single bunch of electrons accumulated in the storage ring of SPring-8

is synchronized with the timing of the electric field applied to a sample by the X-ray chopper. We
succeed in capturing the atomic motion in ferroelectric crystals associated with the polarization
reversal and in a resonantly vibrating quartz crystal using the system. Novel lead-free
piezoelectric ceramics with a huge lattice strain under applied electric field are found.
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o U RER Pb(Zr, THOs GEFR PZT)O L 9 7258
BB OESZEAHNT 5 &, WEE
HFIZ X BABAEL, FETEGE - 2E
5. ZOX DR EEEE TR RIS E
BaEHINT 5 &, EGfEMHEEN R -7
D, MO TRELEBALBE CIIBRI T2
W R ML FERE S 2 b O N E S HM O
BEFICHBLL 72D T F 2 b TE T,

Brx 07 N—TTiX, Kk FEBR %
SPring-8 (23T, Hhid i i o 1 XORR[E] 7 32
Bic kv, ~A 27 a Do fFE CTHE O
s EBORME(LZFHEITE D AT A
ZRFLCE . ZoERHEMzcEY, K1
WRT LI, XrTAhA Mg EE SO
BaTiOs (IEJ5dH) @ it > Totis i
SH D H MBI ES & FUN U 72Ky, HAL
A WAL D XD ITHEEBEY IR LN 6
—EDH A RNZWHKHT 5 &V ) [EEREO
BT 2 TEALLTHD THLNZL
7o, ok x, JEEREO—BEHZ BaTiOs 23
WHEU EORERIEFEES da®kb DO L
HRIFFICHE L L7z, REZRIESMEAL, &
W B K o TR S NI A AV N L E
MEZBZCAH—N—ra2— LB
HELZEEZ LN, ZOMBIIKRERE
S, 2012 FEOISHYIRFSET R SCE
% % H L 7z (C. Moriyoshi, et al,
Synchrotron Radiation Study on
Time-resolved Tetragonal Lattice Strain of
BaTiOs under Electric Field, Jpn. J. Appl.
Phys. 50 (2011) 09NE05/1-4.).
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