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GRAIN-BOUNDARY JUNCTIONS IN HIGH 7. SUPERCONDUCTING OXIDES

DAI Yuan-Dong MA Ping YANG Tao
The Mesoscopic Physics State Key Laboratory and Department of Physics ~ Peking University Beijing 100871  China

Abstract Superconducting Josephson weak links can be produced at the grain-boundary in high transition temper-
ature T, superconducting oxides. Artificial grain-boundaries such as the bicrystal grain-boundary formed by the
epitaxial growth of a high T, thin film on a bicrystal substrate is a wavy line and faceted. The d-wave pairing sym-
metry of the superconducting order parameter and the faceting of the grain-boundary have important effects on the
characteristics of the grain-boundary. We review the relevent research of recent years in this field.

Key words high transition temperature superconductivity grain-boundary junction superconducting order pa-

rameter d-wave pairing symmetry

ab
Josephson !
0
0 10°
J. J. 0 45 ],
J. 2—4 J. 0
2 V( = ](' Rﬂ 6
d
Tf‘,
* (1999064607
(1999064609 863-CD050101
T, c ab

2001 - 04 - 04
31 2002 1 A



T I=1sng I.<0. d
2 d T
de_| } Ak =Ajcos20
k xy 0 k k,
k.
CuO, a b k,
a b
s
110 0= a A=0
90° T A0
+§ =-A0 =A 0 ™.
c
1 d
4
J. = J.oc0s20,cos20, 1
-]00 01 62
a 0=0 +0,
.1
0, 0, "
T
4 J.<0
I =1sing I,
I=—-111sing=11I1sin ¢ -x
T T 1,
“ 0" . Tsuei } e
Tsuei
Josephson e
LI,
B= T; c>>1 L
0
1

N

$,/2 b, = E% =2.07x 10" T em’.

®
b
@
6
\&
o
ay
o
-b,
1
J.
J.W.Seo !
c YBCO
0, 0, 0=0,+0,
_2 1
g
1 01 = @2 = 7
0,0, . 0
0, % 1
T .0
b1¢
> 2
0, 0, 1
. ']c = 0 81 62
H. Hilgenkamp
1 d2_ 2
%
61:62:5 61:0 (92=0


Absent Image
File: 0


45°

31

200 nm

S
5
g
(100) -
0.2 /
/
/
T
m
2 1
0 = 45°
,=0 J.=0.
d
3.
1.0
0.8 U
1 E[3upis
S 06
3 . dioye
S 044 R, DL
027 SRHH
0 (a)
T T T T T T T T
0 5 10 15 20 25 30 35 40 45
a/()
1:
LA X
10" Aoy X , NI
€ el
3 10 — LR
10'3—§
10* _(b) T T T T T T T T
0 5 10 15 20 25 30 35 40 45
a/()
3 d
J. 0
2002 1

0,

6
4 45°
45° 0, =0=45°
8,=0 de_p 1
0, <45°
T[’ b 071 TE
“ 011
c 0 T
Tt b O” TE
e T
“o T
SQUID
45°
5
4.

0, >45°

250 500

A& /pum

4 45° YBCO SQUID

3.0

251

20

15

L/uA

1.0

0.5

-20

45° I,


Absent Image
File: 0

Absent Image
File: 0

Absent Image
File: 0


I, =1sin2¢.

s

5 16pm
45° I, > Josephson
d2_p . $,/2 b, .E.1l'ichev®
“o bl . 45°
! ‘0 f SQUID
- 36° f SQUID
dx - B/2
30—40K o
l . l .
1, :§]Csmg0 + chsm o -= L<h Ii>
I, .E.1ichev® of SQUID
L J. sing — sin =0
- 2 ¢ S go gD = Vrf Irf
! : I ¢ I ¢
I.#0
1. . 45° “ 0
x 5
de_,
¢
I @ J. 0 Jo o
SIS Josephson
I, ¢ 2m.
[>¢
. 1 Seo J] W Kabius B Dihne U et al . Physica C 1995 245 25
Sin
¢ 2 Dimos D Chaudhari P Mannhart J. Phys. Rev. 1990 B41 4038
d 3 Tsuei C C et al .Phys. Rev. Lett. 1994 73 593
4 Sigrist M Rice T M. ]J. Phys.Soc.Jpn. 1992 61 4283
]5 @ 5 Hilgenkamp H Mannhart J Mayer B. Phys. Rev. 1996 BS53
14586
6 Hammerl G et al . Nature 2001 4081 162
) ] 7 Wollman D A et al . Phys. Rev. Lett. 1995 74 797
L= 1, s + 8 sm2g0 2 8 I'ichev E lakosareuko V Ijsselsteijn R J et al . Preprinted paper-.
I 1 . 45° 9  Iichev E ef al.Phys.Rev.Lett. 1998 81 894
6,=60=45 0,=0 1, <l
CQOOOOOO{><><><>o<>oo<)o<>000t><><><>o<><)O()OOOQO(><><><>o<><)<>000000t><><><>o<>o<>oo<>000t><><><>o<><)<>o°oo<)0t><>o<>o<><)<>o°oo<)<><ib>
0 0
0 0
0
Q “
o 2002 30 2002 1 30
% " 1972 2001 12 g
o 2002 115 5
9 9
9
9
Q.

F0 000> 00> 0> 0> 0> 0L 0L 0L 0> 0> 000> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0L 0L 0> 0> 0000000000000

10 -





