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Materials Design of Layered Cuprates and Growth of Their Artificial Lattices

Al ek

S. Ikegawa

TTH
Y. Motoi

ifE—

BEBLEBRBHIRFLNITEBRCEOEEIEMBRBREOERICRINLE, SRBIEEKIC L= BIREL
MeRNTHED, RFSECABNICESL TBRICESDT, BENESRANEONZBRIHZ. COBE
FERBCEEZRLEERHECEBRY 3DV VESEEELTEHY, BRIDEBREDESERFLAIL
TO9~22nNm FTEERCHETEDZLHSIEIVIESICEL TS, BREBICYDBRFEIO—D
THINODTADSEEMEE, BLEHETTELS, & - BF8Y, HEossSTXFonEf A—0RS
BEDIETRRIDBRADD. SOD, HEORLBDINEEZRFLNILTBRIZEST 3EIMICKD, NO
TANTRBIEDOE FZEBHEEFRLEHEBBFIMNSSEBRETE S,

Layered cuprates containing both an insulating layer and superconducting CuO, planes within a unit cell are thought to be
suitable for use in sandwich-type Josephson junctions,  We have successfully synthesized one of these compounds, (Pb.Cu)Sr,
(Eu, Ce),Cu,0, (n=3-8, Pb-32n2 phase), in the form of thin films. The self-organized formation of a layered structure, which
resulted in a flat, thin insulator, was observed.

The layered cuprates containing both conducting CuO, planes and block layers with special properties will be useful not only
for Josephson junctions but also for other future electronics applications, since they have ideal interfaces on an atomic scale.
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Sandwich-type Josephson junction using new layered compound
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(a) Bi,Sr.CaCu,C;  (b) (Pb;Cu)Sr, (Eu, Ce)sCu0, (c)CaBa;Sm,TisCu.0.
(Pb-32n248:n=5)
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Crystal structures of layered cuprates
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Cu,0 ¢ s (Pb-3212 #) THr &, M 1 DREEATEBITE 3,

Epiz, Ti~a7AhA4 b7ay 7% &R
HIfE e (1K 2 () Alii s iz, Tise7ah4 b
Tuay rdhE 6% L EZEMMATIE MM ENEDT, K
1 DRI OWHEEZ M T 5,

Kl STt BmoER

iR B W O M Lok 2 CEE LR O E R B i h i 2
Wk L, N & TIROMEAR LTI E > T b,
{8 1% BisSroCay 1 Cu,0y : n=4~8 & EHI 3L ¥ —3%
AUPE VDI N T AR TR —H & LTHHS  WER
MR (LSS, BRESOTHTHHL TAKRTE 5,
COFRCINEEESLH T oy 7 250 ERORAR
Bibpi— e LTAIRTE D EH LB S, bivbiL
&, 1 Pb-32 n 2 HOR—HEERAEROR S GRS Tz,

H3 oWy oy Fr—8Ee v, BRENE
12X > TR 2L 72, 5ARDZ =k 2LAHH
Pb, Sr, Eu, Ce, Custlm% I35, [, @l
JOE TG L 2o B e 2 S (G L g b2 (3 5,

Ce MHSEITIE 1,500°CORIRALETH B, BERTAD
HAETFT1,500CT7 X—t > L HIT 5 &£
WV, F2T, ) Ce DR E L THERIRAT A Y —A%
O AR L 724, ZHUAT IR SR £ ) 190°Cizn#aL <
Hirx g, 205UE%E A TTHHGE { F THAT 5%
THd, D7 X —k> LNELGFTE, ZTBILHOR
RAFIE L 2 ke MaETE R, 2L, TP Tii~xs
DiF7 X—ty LNTHOERTHD,

FX =y BNENLFNIIOWTWEY Yy ¥ R2/XY O
T T EHIEMAL, Pb-32 n 2 HIO& SRS IZIE LT
KRICHBBREFT L e X3 O LETER L 2T 788

e b i T
A=
Yrv? EE
BRR
2544
RT @ e | Earrgll
Pbé/ - \(ﬂ Cu
sR—t E {
- Goteom)

HiEsRE
HRY—2R '_M—I

M3, HFBIEYEV—EEB 54073 —+r AL EEE
S S AR, TEPEAESRE A DRR] L s L 22 SrTIO M 1z B ocEEb
IR A RS A, KA WSma iz, AiREEs A — 2
iz Twh,

Schematic diagram of molecular beam epitaxy apparatus
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(a) X-ray diffraction pattern of film sample, and (b) calculated
pattern of Pb-3282 phase
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Cross-sectional transmission electron microscope image of [Pb-
3272/(Pb-3212).],; superlattice
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Growth mechanisms observed by reflection high-energy electron
diffraction
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