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Osami SAKATA, Mamoru YOSHIMOTO, Kazushi MIKI, Masashi NAKAMURA and
Hiroshi FUNAKUBO: Nanostructural Characterization of Surfaces, Interfaces, and
Thinfilms using X-ray Reciprocal-Lattice Space Imaging

We have developed a nondestructive analysis method, which is named X-ray reciprocal-
lattice space imaging, based on synchrotron diffraction for quickly characterizing a crystalline
nanometer-scale structure in a non-vacuum environment. The basic idea behind the method is
that the reciprocal lattice of 1D or 2D structures are an array of sheets or rods, respectively.
Thus the reciprocal-lattice space can be recorded for a fixed sample with a 2D X-ray detector
fixed. We successfully demonstrated that the method was applicable to structural evaluation of
ultrathin NiO wires on a sapphire surface in air, Bi nanolines buried in Si, an interfacial
structure of a Au electrode in solution, and a thinfilm of BisTi3012.
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patterns obtained from a surface intermediate of the
Au(111) electrode.) 016.3 113 (A) & 106.3 fiHifE
(B). AJt#225°. 42 ) v 7 KVyE5F57(C).
AEOWE D 4 2+ (D). KgHERTFRE AT
BHICHEDVTERIN TS, af, b, ¢t i3, 1
Fh-fa'+3b +3c, —3a-3b"+ 2c, Lo+
W 1 THD. ab, b, IV LSO
TR MVTHB.

E DI ZDBE AR OB IE DWWz, $72,1 0 6.3
(RETEFZ SN L HHER. IO B2 2m])
[0 OBEFOIKIZ0 1 63FY DL DIZHRTEW.
CHNE2BXABORALCH[01 0], HHDE DR
HHTHLILEEZRLTVAS. MADENLS1EH L
2EFHCHAPA3S HEE L TWwad (IE20 S b [F
). BALZE ) FEEED B A A IIRDZEAL L, #E5E
&ELTCTRDOU v FOBHEMIRAEAL L7z 2 & 2R+
5.01633NVIDTITy7ETHA015L018D
IR RATICAIE L, b BELREAVNE 2 BFTIC
TEWIZE 2 0b 5T, FEETE TS Z LIZHHKT A £
=TV THEOERER R LTV, B & HETTTH B
5, P O FLHE SR ISR C & et 2 Re o &
EZTW5,

4.4 FEFEEIA BisTisOqo JEHE 12)

BisTisO1, (LA BIT) #Ei 2 O5hahE M2 FIH L7206
HADEH SN T W52 ZOEERGEICB T 25255
RS, NV 2 BIT O S 2B L Cldshh &%
D By, BB\ 3, HFEHLRD B2 EHE I TV 5,
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BHES, HX E =

10 BisTis00n BN L OIS A AT X IINF =2,
(X-ray reciprocal-lattice space imaging of a BisTi3O12
thinfilm.) fE 50 nm. 254K TiO, (101). AST X #t
//BisTiz012 [001]/TiO, [010]. A4H0.17 (A),
0.2° (B). E,=25keV. # A 7 133 mm (FIfF%!
AA=T 7T L= %2 FIH). X HRFELRRH 1.5 5

BEOWEICI N, BREAOKE Sda=545 b=
5.4059, ¢ =32.832 ATH Y, c#IZHOEIILRT
6REDELSDHMI D H. BARANOSTHIZ4ETDH
5. HEHITIO, (BAESENVTF V) (1 0 1) EAREIZHERL
72BisTiz012 (1 0 0) or (0 1 0) F#fE (B 50 nm & 3 nm)
Thb. EWDTIO,Db#D 71515 THHDT, BITH
IEZ XY v VRET A%54A, BEIZTHNIZ2 %DE1E
BELDT LA,

fEIE 50 nm DK S DT A4 2 — 2 (E10) 121
TN+ 50°, THIE S0° O M EEHIF 4 120 fE O OB A
AN FOEROEE® 8.05 glem3 LIRET 5 &,
XEAEA0.1, 02° DHEDXBORARS IETENEFN
32,96 ATHbH. TNEFNDAGAHEIIHTEA A=
T AL, ZIZE LEABENL T SERDI S, HE
BREASKEICES T THERTH L EEZ 72 BHD
AU A & IR O&E S IR R Tla % <, X0 ahRtE
DIEEETH S LR LT 5. F10B (22BN T
B “BOFFED X O REER 13, TiO) B2 & OFLEELEL
Thb. ZOWRPEAIENETH LM [10 1] #F
DICIEERIT 2 O EE O TH D, T2, BE
3 nm OBEEBEREA S b R AR FA XA -V 2HFELN
7= T, BE 50 nm OHERE L [[7] UiiE % & D FeEATR
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Db s, MdEFA A — T ¥ 733 MRS S ORE & 12
LBATRE R 2 EAYEIETE . F72, FEE T OERH
S OEBHELEE VTSR TE 5 Z EAVRE NI

5. HHl)IC
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% RARIWERH 2 A L. KA ICE 272K NI
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FIREEDT T v FEUVEFICROTR T VI L EIR
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w7 HTE 1R D110 & & & Tik= 70 Bi -/
WHEERIE Y X v Vv ) TV ICHEDRAENED, ¥
AR —=(RT7 =) EEEZRL TWAHIRPRELN. 61
MEfLEh O Av BB E KT ETBEL .
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2004A0534, 2005B0435, 2006A1370, 2006B1457. A7
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1% H1S B e R 3L R e B S B e, () Rbfhats
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SEIE [ 7 SRt oSG S | - WFZERRE [$5K 7' b
=7 ZADBIK & R BRI Y AT L DBEE] 2B
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