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WFZER S O EL (3 30) : We present a method for the growth of oxide single crystal thin films
on an amorphous substrate. At the first, we investigated growth of a cerium substituted
YIG (Ce:YIG) single crystal film on SiO2 substrate. This method is consisted of two steps.
The first step was the deposition of an amorphous film of CeY2Fes012 on a SiO2 substrate
by RF-magnetron sputtering. The second step was crystallizing the film by raising its
temperature to around 600 °C in a vacuum or in argon (Ar) gas. A single crystal film of
CeYIG was obtained after this thermal treatment. For the thermal treatment process to
work, a small chip of GGG plate was placed on top of the film. Before contact with each
other, the chip, the surfaces of the chip, and amorphous film were refreshed by Ar plasma.
The surface refreshing process was decisive for single crystal growth.

ST IR TERR
(GEHHAL - )
[ERESES ¢ [l & &t
201 0% 2, 800, 000 840, 000 3, 640, 000
201 14 500, 000 150, 000 650, 000
201 24 500, 000 150, 000 650, 000
R
FIE
ik 3, 800, 000 1, 140, 000 4,940, 000
WFFEs EF © T
B D5 E - HiH - EREF LY. B - EXMELY

F—U— Rl e =X % b - BERENE - AL - BB

1. WHIERIsm LI

EI=N=R
H A5

(1) HEEEEEOEAENIT, Whbwd

EA XYYV EEE LT, B E RS



TIX SRR AT A TRRNHIH S du, 1D
T B 2 R A T O 0 D,
[FVER 2 2 L 4 BRSO T B B 11 12 B
LTHMFERED DR ERIML TV D,

(2) HEEENIRE L TVD L) R
KFOSETTH, XA B DT

U U LAERMO YIC HETEEINTND,
LLnb, WTFnogH T4 %
VXNV EDOBRICFIA T 5 N— 2 Kk H
DVEN Y 7 7 BT U DG A RO
BHIFTLE T 2 A dh & RO TRV T EE
AT A ML T 5 2 L ITFREE
ZHNTWD, ZDK D 7RIEROEFI A
Bl 2 VIEHERR S AL, A B < JE A
SNFELFEEOHLETFMETH, Filo7p
BEET RAADXF—~<T U T NERDHA
REMEZ O TN D,

B) FicFHEEITOXF—T 27 /vy
TV a R E R — X TR I T
TTEY ., EENRISHNL WX, N—
AFEREL TV arbdr vy ar
ey (U BEH D\ E U A EMR) k-
ICERE T LM & DDA ¥
Z 7 a5 R REME RS O IR
DGR T & B Bt O B 5 1 T2 0 4 IR
FREMTDO—2DH B THD E VX D, FFIZ
U (Si0) (T2 DN T LZEME, Je R
PERED & B REERE R . LRI DT
RIS TR 72 MEE L Te > TRV | Sid(ER
BT O - T, FmEBEFE RIS
BWTIEE DM EICTH D,

(4) . WREFRERR, ERRRE L

TR BRI T /51 2% Tl
MENB=4T@YFUL, 42 I AR
F 17 N O BRENE B AR 121 RS

IR R N ERLICE > TB LT, Fa=
TNAF—IEIZ L DREmE & BFIck o
NV R E RN A R IR SRS T
b5, ZNHOMEIO X, 77 A T3
BRAC AT D CTRRE S AL 72 5t F T D F HLAL Ay
RN ATRE T D Z & BRI B H b
NTWDH, LERRERMICITR R 2 23
LHRPMTH D,

(6) —J. =FT7WY F UL (LiNbO,) .
ZNEEY F 7 A (LiTa0y) & W o T2 %o 50
VR S S D BLRE AL L 7 PR
HHEEROBICH DI H b b3, F ok
IED TR BTN Z N EE T 5, B OF L
RIZHBNTE, IS (LELKR) D=7
71V 7 L (KNbOy) & xf Gt & Uiz ANy & s
TR ORFFE A HED TV D,

(6) HFEHE O DIRET 2 IFME K & HEFE %
WCHAE B 21T 95 LW ) FERIET RO -
O3 AR 5 AT RIRRIE £ TITH
nNTWiedolz, LU b, 2009 43 A
(%5 56 [FIG A B BIfRE A ) 125
WTERNE (K KAST) 2> 5 B %
LD CTHEUARS fL % 15 2 F R O 5 2 &
ST, MHEELTWDDIL LaAlo, THES
[ HfE &5 87 L £F 1) ¥ (Crystalline Imprint
Eptaxy) ] &V, RHFEIC X 2 BEFREEA &
D CTHBIOJFETH L, FIEOERITHR~
DI (2003 4F) Z &b, RIA4 7R
IZ L Db D 7 Oy 7 EIXEAT L
TWbEEZE2LND L, ML LTWHHE
MR DZ Ll 8D bR ARFIEICBHE
TOWENEY BT b d o 3o
FAICBWTHETHDL EEZOND,

2.%%@5%
(1) W3 SRR D il I ik

i
e
B OB T2 D TE 1o, TERAIRE L



TEX7=0ITE Y 7A@ YIG (Ce:YIG) T DTH Y, JEMERE TITET DR
bDHN, T O HNE A TERT D Im R I 7 ELTRLSZEDTERY Si02 I (H D
WT, BITREOEWNa2=— 7 72T (F WA EER) 2 EELTWNWDHZ & THS.
EEENMDIRY ) #BLL, EEE Si02 MIZ HLfE &l TN 2 T2 Bl 3 2 B9l A3 A
R0 TARRAT & 4% C L RFIEOFIE & STEIUE, OO F M L IR
FER R ATREME 2 NS LTz, RFIEIZ DN BE~EIS CTE A AREMEA R T2 LB TE 5.
TITBIERFEA 3D RF ANy &2 U > 73
i T BT (A il Al oD 72 8D 0 BV BR K (2) K 1IERAFEMEDO—2TH DA v k
WCLRZMT Z & T, &V IR EICHRS UL gk H—%v b(Y3Fes015YIG) @
TR R 0 o B BN/ N - A N R 4 Y A ho—¥ % Bix Ce T L7- YIG
R TH D, ZOFEEZHGELOIX (Cer’YIG) Z {5l & U 7= fib B ik v
FTvvrzNvaryry by s —ikl W Z 7 —F ¥ — FTCRLIEBEDTHS.
(BgFp : =227 b= Ek) AT, AEREALE IR E < 2 OOERIT /2 > T
5. UTIZZEDOFIRIZOWTRIRT 5.
(2) HAhfEIR A2 THIEMRICEEIND
e T ok & LTHIZES T
sttt I BT

IVRRIED B 208 T F 72 HAT O ML I Thermal treatment |
X > TR, IL|1. Refreshing the surfaces of GGG chip and flm

2. Contact the refreshed surfaces with
appling moderate pressure.

| Cleaning the substrate |

- 5 . ey > - 3. Thermal treatment is applied in a
(3) HFiz, ATk % LiNbO, SITEA T2 = vacuum or an atmosphere of Ar.
Lizky ., Y77 A T EOERELLRICIE temperature (around 650°C)
_ N o treat t ti 1-2h
TS IVT, T A e A 7 S L f“m““m‘l )
TG ER O RN ARE L 8D, S | Cooling

bICHARIEMOBBRED TRADS | w1 av sy he ko o
FERBHZ DU C b HAR RIS B 5 7

BEMEAZ D TWND, TDT=, Biffifesric FP, I IRV T B v
BT LREARBEDOMNZNSOL | kPR TdH 5 A Ay 4 7Tk
HEADID. O HERET 5. HERSRS TREAICHE VL CIE, R

R EEDY 300°C LK<, HERERIZ T £V~
7 ARETH Y, fEmbL Tz,

WIT, WA HERE Lok (o
JL) EHE DT X v VRO
WRE LT3 2 3ES0EKRA
(CerYIG @& 1% GGG & % WX
GCGMZG %) zfffbiEEIct v M9 5.
B B SRR I BV BRI O R A 5 & L
M5, ZOBWBOERIZ Ar 7T X~

3. WO Ik

(1) HEEH DR & 72 B R X,
TEZF VY REOLDIICTHE RS
it e BB A B A T 5 Lo
mlb 2 X0 2N BREA BT 57k L3R
5. ZORBETIEORED—D1%,
TR D T E LT L2 br=
7 ANZBWTEHED DR A R ED—




kY, oS OREE N
TIATZyF U r7THZEICkoTI T
vyial, TOEK, HEXKD LR
KV Z7VvyyafFttzary s &%
L. avAY N SETRRE T E 2T
&GV A Jifi 4 2 LA K0 RS L & e
L, PTEO/RBEREZGS. fdbog
X, =& 7 hEOY 7Ly o b EUL
HEMHTHD.

(3) K213, ARHFFEBIRRIC &L > THEAL
Tear B 7 @B Ko THUE
ZIHT D 7o OfERLEEE OIMBL T &
5. TROMLBENEITITE — 22—
HIAENTEY, EMNZ & 2 i fE =
=y MZ X o TREIRE 2613 5.

(4) WP TE DHMY A XII/RK LA~
7, INEVILER IR FE 1 X 1000°C & Txis T&
HDAKEE o TN D, F7m, GRS Y
VTNV OERMIE, RO T LY
— D DEMZER A WEFET S Z L1
LV mERE I X S,

Fig. 2 apparatus for the experiment
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