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RTas09 (R:La, Y, Yb) #BRA ZLLFOFIETIER L7Z. £7, RINOs3);6H0 & Ta,Os 3K & %
FTEDKMBICEE LU, IRFEIKSIRES TRIBME R Z G LTz, £D%, BF, KRRBER (K
& 1700 °C) , WFHIIN T 28R CRERSIA 2 ERL U 72, _LRC BRI RICHERS IR & R UBVBRE 2 5 2 C
B O NI RIS L TRUR G XRD (2 X % Rietveld it 2 £ hE L=, £72, FioBefiERicxr L CE
BAFIRE T BEMBE (STEM) IC X D EEBE LBl 2 — 2 BG L. 612, HEL
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gL, ERTHONZEP F — 2 LT 25 2 LIc L 0RO /s EEzHE Lz, &5
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DRALDOEELZ PR L, BEERE U THIE6]T 2 & & blg, ks &85k L7[7].
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400 CHHITIZHWT, FRITFENIH LT P2am 7>
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_ B f ilﬁ%;?— ?(.) ) ; Z Fig.1 Distributions of distances between R
T ZOMBBREML LIZs VT, FRUZE atoms in RO planes and O atoms in TaO,
T D RTa;09 1L P4/mmm & L CTHAET 2. planes.
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Fig.2 Synchrotron XRD patterns of RTazOo
powders at room temperature (16.9 keV);
(a) LaTa309, (b)YbTa309, (C) YTa309.

Table 1 Summary of the space groups and lattice parameters for the series of RTa3Oo.
colfn‘:)f;l. IOK)TSH * ?::;: Crystal system | Space group . Lattice pa::ne‘ter & s Ref.
3.91698(2) - 7.91172(4) | This work
La 1.160 138.9 Tetragonal Pdfmnim
3.91858(2) - 7913205 | [9]
Ce 1.14 140.1 7.83019(5) | 7.80869(5) | 7.87930(5) ]|
Pr 1.126 140.9 7.82781(6) | 7.78882(6) | 7.85469(6) ]
Nd 1.109 144.2 Comn 7.81968(6) | 7.77320(5) | 7.83508(7) 9]
Sm 1.079 150.4 7.79301(7) | 7.74820(7) | 7.80662(7) B
Eu 1.066 152.0 7.77801(8) | 7.73869(7) | 7.79669(8) 9]
Gd 1.053 157.3 | Orthorhombic 7.74592(7) | 7.73841(7) | 7.79172(7) 9]
Tb 1.040 158.9 Pt 5.47920(7) | 5.41150(6) | 7.79351(9) 9]
Dy 1.027 162.5 5.47790(6) | 5.38971(6) | 7.78390(8) | [9]
Y 1.019 88.9 5.47538(6) | 5.36831(6) | 7.76976(8) |This work
Heo 1.015 164.9 P2yam 5.47550(12) | 5.37044(12) | 7.77129(17) ]
Er 1.004 167.3 5.47391(9) | 5.35349(9) | 7.76061(2) 91
Tm 0.994 168.9 3.83001(4) - 7.7437008) |  [9]
Tetragonal Pd/mmm -
Yb 0.985 173.0 3.81993(4) - 7.73444(8) | This work

*Coordination number: 8
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Fig. 3 High resolution STEM-ABF
image of YbTasOg taken near
the <001> zone axis showing
rectangular nanodomains.
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Fig. 4 Electron diffraction patterns of (a) LaTa3O9, (b) YbTaszOs, and (¢) YTazOy along the <001> zone
axis. Nanodomains produce satellite spots surrounded by the circle in the case of (b) YbTazOs.

RIZ, YbTa;09 & YTazOo DA FHEEIZ DWW THRETT 5. X 5 12 YbTas00 (2% 3 2 - 1-HRIEIHT
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4 ERI S, BEEET 2 NEEEZ AR 47 HRIESED. 20 RAA 211015112 90° ftH
REIETAH5ETLHZELT, RAASAUVEREZBELTWD. RAL A X0, K 3 Ok
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Fig. 5 Simulation model of electron diffraction patterns for YbTaszOs. Tilting of TaOs octahedron in one
direction tilts neighboring octahedron in opposite direction. 4-way split regions are tilted along each
axis 110.

612, RO 3 DOWEET MTKHET A E LT SF — 2R T . EOREE, Ta-O¢ MK
ERIDN 72N TV R AL DBARREITSE — 0%, EARICERT 5 EHHFE SO TH D
(X 6(a)) , Ta-O¢ NEMAMERINH DR v TV KA AL L OEATE, FEAK TS 2 R BE A
a:buz‘f 1 SOEHTBESASE Lz (K 6(b) . —F, Ta-Os NEHRERIRH D~ /LF KA AL D
Gt (K5 IZxs) 1, ERTHEONTZEFRET 2 —2 (X 4b) LREEIZ, 4 DI20RHLE
BB RAEHNT (K 6(c) . L= ->T, YbTasOo BafEAHZ1%, Ta-Os \EIAMHEE & 2~3
nm RO/ FAL VBRI TNWDLDEEXLND. £72, YTa0 FEfEAHIZIE, Ta-Og
NERERIDAGFET D DD YbTas0o BEREAD L 5 72F 7 RAAL IR S LTV, I 51T,
LaTa;00 BERE R HIZIE, Ta-Os NHAERI ST/ FAAL L BIFELRY. S0 UE, /7 K2
A > DR SAEIE, Ta-O \EEMERI L, 23>, P4lmmm IZETAHEATHD. 728, YbTas0o
& YTas00 DE A1 Ta-O NEEMERI L TV D Z &%, K1 OF—FESy T8 FEFHE MO T
HWEbHERIC—HKTD.
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Fig. 6 Electron diffraction patterns simulated for YbTa3;Oq: (a) the model without the domain boundary and
the tilt of TaOg octahedron, (b) the model without the domain boundary, where the tilting angle of
TaOg octahedron is 4 degree, (c) the model with the domain boundaries, where the tilting angle is 4
degree and the unit cell size is 6 x 8 corresponding to 2.3 nm x 3.1 nm. Nanodomains only produce
satellite spots surrounded by the circle in Fig.4(b).
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. 7 Temperature dependences of thermal conductivities and thermal expansions of RTa3;Oy including
dense 4mol%Y>0+-ZrO» (YSZ).
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