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Investigation of growth mechanism of single-crystalline thin film on
single-crystalline substrate with different crystal orientation

Doi, Toshiya
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{110}<001> (110)Fe {110}<110> Ag
Y203 Ce02 YSZ (Y 20 30ath) CSZ (Ca 20 40ath)
YBa2Cu307

Ag

We fabricated Y203, Ce02, YSZ, CSZ, and YBa2Cu307 thin films on {110}<001>
textured silicon steel plates, (110) Fe single crystals, and {110}<110> textured Ag tapes. The
crystal orientations of the obtained thin films were measured, and the orientation relationships
between the substrate crystals and the crystals in the thin films were determined. As the lattice
mismatch between the substrate crystals and the deposited thin film crystals increased, a large
number of crystal orientations tended to coexist. However, there were some exceptions, further
investigation has to be conducted.
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Fx I TEAGHBET T2 BR LICBRIEERO = B2 2 v LEZ 8 L T4 [1-3],
BT, {110} <001 JEFEFAS S SE ARk 2 A T 2 EER M Eic, Htkim// (100) i OREETH H 0
N T RENMT V3 =T (CSZ) OfE s A% 3 Hil & b4l 2 7 B d i WERO/ERIZ P L7
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TOHG=AEEROMERILE —HOLE W THI> TR Y, B TH D Fe itk & CSZ G5O
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STz, e BT LTz Ce0. 8 H DAL LA T (110) Fe// (100) Ce0,2>>[001]Fe//[011]Ce0, D
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OOV AR > TW 5, Z OEEHEMHZ 2. 5mmX 10mm OEMRRICEI Y H U T Lz, bR



MIZRFHME T — T OIELEF RN FATIC R D X228 i L, F7o, M 99% D Fe Hifh &
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B BIZIE, YSZ AR L7-, £724RT — 7 BICIZIES # @ YBasCus0; (YBCO) % il L7z,
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U Ar+3%Hy, FIEH OE 11 0. 05 Pa, BEHR—% —7%5 > MEEEREL 85 mm, L — W —# 0K LJE
WHIE 20 Hz, L—P—Z F X —HFL 1.3 J/cm® & L7z, YBCO OREKEIZIZ, PLD JEZMA L
2o JEFILKF =% o~ L—H— (JHE 248 nm) & L7z, BRIEHEEEIX 740~785COM TEL &
Bz, RIESSEPHEIIMERE . IR O£ S11E 35 Pa, FEMR—& —47 > FEIIEBEL 60 mm, L —Y
— MR UERENT 4~18 Hz, L—Y—T F X —FEIL 1.0 J/em® & LTz,

CeOz2 % —7%7" > M, HIE 99.9% D CeO2 Dy KA EL 30 mm, JES 5mm O MR
I VA LT, BRI TREAT, 1500°C T 12 BRI 5 Z L ic L 0 BERS S BT E
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Thoto, REHEENHEONERT, 3 HVLOGFEESITZNEN 30%RET S TH 7278, HE
DOENINIHE > THIAL 3 BMEE 25 6 OO, BRI EOREFR & B2 v Ar+3%H, FXFAS H O Al

TIX 1500 nm DR L LTH, HAL 3 OEEIXB%RETH-72, T2 T@&ﬂeﬁf%o 1X10°
200.5X10% 1.0X10% Pa & L CRRIEZIT 72 & 2 A, 0.5X 1072 Pa DA IZHAL 3 HMIEIF 100%
ERBH R GhoT,

$RT — 7" BTk & 72444 C YBCO MR OAERL A2 3 A 7o & 2 A FEMGREE 750~770°C TRk L 7=
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ThoT,

Z 2T, Fe, Ag D {110} H & Y05, CeOy. YSZ, CSZ. YBCO @ (001) DI T3 A~ v F & &457
%, YBCO IX a=b+#c ORI THDHDTa=b DIESH I E LTH X, Fe, Ag D (110) i & YBCO ®
(001) WO FHEAEFRESHEZEZ D, £ 1LIZ, IO TEREZD 1/2, 1/V 2, V2,
/2 2 f5DfE%E RS, (110 EDORNOR LY 2a, FOEIL a lZHE LW EEEEL T,

Bra i L Chd,
x| HELEZAZANMIMEDONLTWER A, FHREORFERL YBCO L DI ZA<y

F K ' Fe DRFES
Fe Y203 CeO; YSZ CcSsz Ag YBCO
a (A) 2.87 10.60 5.41 5.14 5.13 4.09 3.8
al2(A) 5.30 2.71 2.57 2.57 1.9
aN2(A) 7.50 3.83 3.64 3.63 2.7
V2 + a(A) 4.06 14.99 7.65 7.27 7.25 5.78 5.4
a/2\2(A) 3.75
al4(A) 2.65

Fe ®a B LW 2a &, #IKD a/2 (a/4) BE W a/V 2(a/2V2) &5 & CeOy, Yi05, YSZ,
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BRI X DM EBET 001~0. 2ARRE L IEFITOT N TH LD T, I AREAMHELSN DO
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97, YSZ, CSZ D a R L1ZIF R 72 U 2a £D YBCO 23 YSZ, CSZ & [AARIZ Ag(110) m 1z (001) i
EEAUTFATICLTIEEM LTV D 2 &b, P REAIELSNOZRD, fdhORAR - #
REDHZIZREREEEZG ATV b0 L Bbis,

Lt BICT— 2 HBWEL, T, BELZEDDL L TARELGIEY X VY LEDA =X
AR TEL D EEZX LD,
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