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X-ray fluorescence holography was applied to a single crystal of the Pb(Fe12Nbi2)O3 (PFN) multiferroic material in order to
investigate the three dimensional local structure around Fe atom. The single crystal of PFN was grown with the flux method and the
crystals with a typical size of about 4 mm was obtained. It was found that the atomic image intensity of first nearest Pb atom is
weaker at 100 K than at room temperature. This behavior is in contrast to the usual case in which the atomic image intensities
increase with decreasing temperature because of the suppression of thermal vibrations. Therefore, the present results indicate that
the lattice distortion increases by cooling, which should relate to the multiferroic properties of PFN.
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Fig.1 Principle of XFH. (a) Normal mode. (b) Inverse mode.

THVE TIT DI T & Fo R B B ERAT[6]° X AR
TR B [7] & W o TSR CI3m R 2 v Cs v,
1 RERER LSS N2 o7=, UL, XFH ECIHHE
fEmmaEl A2 VTR Y, BIRLEFEAEY O 3 Rk ER
8D EMNTEDH, PRN L RIFEOHIIN Y T 7 Y —iEk
HEAETH D Pb(Mg1sNbas)O3 1Z%F L CZ OFENEH I, 3
Wt SR AT S DRI AT LTV 5 [8], #F1C, PEN D4,
FILBYA & HDD Fed NbZXBTH5Z LEAAHETHD,
Wtk &0 5 Fe ICVER LM FiE CH D, BLEDZ &
b, AFiEA PN HiEfICHEMdT 52 & T, Pb oy~
ML THRZMANRGE OIS EHfFSh 5,

2. EBAE

PEN Hiff&iZ PbO ODHC Y T v 7 ZAIETHERK L, FkH
@ PbO #37K 5.08 g, FexOs¥3K 091 g, Nb2Os K 1.51 g~
Ty AL LTPbO % 225 gz, A&VYRIZEHALE,
ZFDH%~ v ZVFICTHIE L 1423 K T 2 FREERE L7214,
30K-h T C1223K £ THmH, EHIZ5Kh!TTI073K £ TH
HLl, 0%, BELVYRERVEL, WER7T v 7 R
PbO ZHHEECERET HZ LT, BR LIS ERY H L,
B BMEEE AV RV =S58 XBRSEIC X D, R
73 Pbooo(Feos3Nboss)O272 T D Z & H MR LTZ, £, Hil
BT U =ik X D ke AL, X RRIEIT (XRD) 12 X 24
[@7E %#4T->7-, XRD % SPring-8 ¥ BL02B2 THEMi L, XHRDO
WREIZIX 046 A 2o, E510, BERERCEREEER
(QUANTUM DESIGN £k MPMS) (2 & Y B L ZRIME 217 - 7=,
BIEIEE L 100~200 K, R step 2K TH D,
Bonl-fEmEMAVWT, XFH E£BRE1T -7, EBRIT,
SPring-8 ® BL13XU T L7z, HIEEEIL 100 K LT 300
KTho, MEMAEFEMICONT, AFMAOT0°<H<T5°
D1°AT v, BlEA wiX0°<y<360°0 025 ° AT v
ThHDH, N X O FALX—1T 9.0 keV, HIE X HIL Fe-
Ko (64 keV) ThH D, RIHEGRE LTI NI =T % b
AF— FHE a2 Lz, 2t e LT hrAa 28l
S E VT,

3. HRLEER

7T w7 ABEIZ LD/ ENIFERO—2% Fig2 (@) IR,
PFN fiii3BE2 2L TEY, 4 mm BEOLmARE N T
bole, BoNlfERmD T VT EELY Fig2(b)IZRd, AW
RRBELRRIC > T B ONRALN, B Lo TWA D
LFERTE D, B oIEROESIE (100) I TH D
ZERbhoT, RFFICERLEZERERERICTVOSELT
HE L7~ XRD /3% — > % Fig2(c) TR, B PEN HiE
DOE—7 Ao, HHTHDZ LOMRTET, £/, Fig3
WAL SRMEE OFER 2 7R T, BN LA 51 ERIERI D
L, 156 K fFET7r— RRE—I7NRAND, 2O &N
D, F—/EIZ 156K THDHI ENbrd, F£72, PFNIL20
KUFTAEL I X (BRE—AL FOBENRATNT |
B SN DO RARER) 725, RRICAR21ZEZD
WEERIB IS < 72, BHEERENT 5 B2 615,

g
{c) =
T T
L]
® PEN
—
=
L]
S,
2 g
£ g
el o g 2
g S 5 5
= = 3 8 o~ 5
— = ha N [ ] ey —_ —_
— — _ — —
L4 L4 e S o S o o~
o - @ ~ o
— * —_
. . > °

10
20 [deg]

Fig.2 (a) PFN crystal grown with the flux method. (b) Laue and
(c) XRD patterns of the grown PFN.
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Fig.3 Temperature dependence of the magnetic susceptibility of
the grown PFN.
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Fig.4 Fe-Ka hologram of the grown PFN at (a) T =100 K and (b)
T =300 K. The energy of the incident X-ray is 9.0 keV.
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Fig.5 (a) Crystal structure of PFN. (b) Atomic images around
emitter Fe on the (001) plane at z=2 A at T=100 K and T = 300
K. Circles indicate the expected Pb positions.
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