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Gap states generated by La-on-Sr substitutional defects within SrTiO;
PRI FEOL V7, ANER R — 2, FERARA S, BRI |, =R S 1,

BRCRAS -, KRR

BT QTR

5 57, [ — 2 O
SRR ER, T 305-8568 Ao < I TilEE 1-1-1

2T TR TR, T 152-8551 BUHES H B IX KR L 2-12-1
SELRT R RZFBEEE TR 90 R, T 036-8561 54T SCHRHT 3 7
HURER R R LR TS bR T2}, T 125-8585 WAL B Affi X 715 6-3-1

PR

ZEHT T/ RPBMIFFEEFY, T 305-8569 A RO < IETHTR 1-1-1

6 /& =L F — AR e RS R A FERT, T 305-0801 -2 < [T ARRE 1-1
THAL RS W EWFSERT T 980-8577 B IR A H & HE X - 2-1-1
SRR A AFZE R FPER ), T305-0801 -2 < [ X i AKFE 1-1
Yoshihiro Aiura,"” Kenichi Ozawa,? Yasuhisa Tezuka,> Makoto Minohara,' Akane Samizo,'*
Kyoko Bando,’ Hiroshi Kumigashira®’ and Kazuhiko Mase®®
"Electronics and Photonics Research Institute, National Institute of Advanced Industrial Science
and Technology (AIST), Tsukuba, Ibaraki 305-8568, Japan
?Department of Chemistry, Tokyo Institute of Technology, Meguro, Tokyo 152-8551, Japan
3Graduate School of Science and Technology, Hirosaki University, Hirosaki, Aomori 036-8561,

Japan

“Department of Materials Science and Technology, Faculty of Industrial Science and Technology,
Tokyo University of Science, Katsushika, Tokyo 125-8585, Japan

SNanomaterials Research Institute, National Institute of Advanced Industrial Science and
Technology (AIST), Tsukuba, Ibaraki 305-8565, Japan

SInstitute of Materials Structure Science (IMSS), High Energy Accelerator Research Organization

(KEK), Tsukuba, Ibaraki 305-0801, Japan

"Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Sendai 980-

8578, Japan

8 SOKENDALI (The Graduate University for Advanced Studies), Tsukuba, Ibaraki 305-0801,

Japan

1 [ ZUHIC

W HEEIR D~ 7 2 A MR SrTiOs
(T, AHEHRS L ITMEBEXBRICL VA6 5E
PEZRT L DI2m D, RENMEOBRNS, SITIO;

IAMER S L < TERERBIC LD BREO LD

RBRTR O R, 07 ISR OB D

SITiO; 1T kT N4 AL L THWS NS BEERM
Bro—>Th D, ITH. SITiOs £,/ RHEIZEHND
& BN 72 AT AR RE 215 A U 7= S8 7e kb
WT R AOBBENRB I N TN D, SITiO; D4R
WX, BEARESEAN (Sv2) ICETFA2 =775
ZETHLEND Z EITURIMNB RS AL TS,
Bl Shi-&EREIZ, F—7LEETDNMERFO
JEMTICAD, BrXx V7 & LTE X972 H
ey R e LTRSS ILTW D [1, LarL,
&JEARIEICINZ TNV R v F I e R S 7
WRTEIRBE (in-gap state, IGS) HRIFFICEIND, D

FV., F—7ENEETFIL. BREKE (E7XvY

T ERIREE) &L BICRERE UGS) & L TR
L85, MK RBAN DV AIE, RIEREILE
Fx v U T ERDREEDRSDNTEY . JSHOBLE
5 b ORIEOMEICHIE FIE OB N EEN D,

ABFFE T, SITiO; D Sr 2 —#46 La TE#LT % =

LICLVETE F—7LEEBICHEND IGS D)%
fRBAS 5 7= 012, Yo 10 JE(PES). #R XARFE 5
JE(SXES), X AR (XAFS)Z1T - 7,

2 EB

UL X —AETER S =, IO SITios; B8 LW
Lag 05Sro.0sTiO3 Hifkifh & VN2, X ARFEIHT(XRD)D Y
— R~ K ﬂﬁﬁ# ) « SrTiO; I I TF Lagg5Sr0.05TiO3
HAE GO EEIE, K %3.906 8L 1U3.907A L R
f&H Hi7=, PESHIEIL BL-2A TITo 72, THEFE I
X, BRESL R 20K DIRIR T~ LTk
D157, BEHEE X000~ Bm. M ER S



Photon Factory Activity Report 2018 #36 (2019)

M1Z[100]Td 5D, PES A7 h/Lid 20K OAKIE TH|
E L72, SXESHIE I L OV X W43 Y (XAS)HIE 1
BL-16 3 X U'BL-13B CT{7> 7=, SXES#HIEIX., K
S EE T AN BRI U7 AGDEZE v, KEEN
OEEDEZ R L7z, SXES A2 h UL CHll
7 L7=, XAFS HIEIZ AR-NWI0A IZCTfTo7=,
XAFS A7 Fuid, #BHE 20 KICHEIZITV, &
EECHIE Lz,

3 MRBIUVEE

[X] 11Z Sr K-edge 35 L OV La K-edge ™ EXAFS O 71
— 77 4w FORREEZIRT, F1IZ Sr/La 2D D
TR & COMBEAE £ & 7=, EXAFS OfEFI%,
La E#LR 1 & Gl 2R+ O 7 FERREEDY Sr R
T L BB SRR O R L 0 < o T
HZLERLTVD,

(a) SrTiO; Sr K-edge (d) SrTiO; Sr K-edge

cubic ) % telra'gonall ' %
g
=
=
=
oS
(b) Lag g55T5.55 110, St K-edge (&) Lap psSrg 45 TIO; Sr K-edge
cubi'c " " " " tettégonall ' ' '
Z
e
=2
I~
w
(¢) Lag 55 05 TIO; La K-edge () Lag 0sSrp 05 TiO; La K-edge
cubic ) ) ) ) telra'gonall ' ' '
g
=
=
=
L

Radial distance (A)

Radial distance (A)
1 Best fitted curves (black lines) to k®-weighted Fourier
transformed spectra (open circles) of (a)/(d) Sr K-edge EXAFS of
SrTiOs, (b)/(e) Sr K-edge EXAFS of LagsSro.0sTi03, and (c)/(f)
La Kedge EXAFS of Lag sSro95Ti03. The contributions of Sr-O,
Sr-Ti, and Sr-Sr single scatterings are also indicated by red, blue,
and green lines, respectively.

3% 1 Atomic distances of the neighbouring atoms around Sr and La
by EXAFS and XRD.

EXAFS
SrTiO; Lag 0557005 TiO; XRD
dsr-o 2.730 4 0.011 A 2.719 + 0.011 A 2.761 A
dsy i 3.382 £ 0.004 A 3.381 £ 0.004 A 3.382 A
dsy st 3.905 + 0.004 A 3.902 £ 0.004 A 3.906 A
diao 2.553 £ 0.023 A
dya-i 3.332 £ 0.003 A
dig-sc 3.846 + 0.004 A
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2 Schematic of atomic arrangement of La-doped SrTiO; and
electronic behavior of doped electrons. To show the local
distortion of the conduction pathway by La-on-Sr substitution, the

(110) plane including Sr/La, Ti, and O atoms was shown.
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