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Creation of the Best Performance High-Tc Superconductor Based on Cu-1234
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The purpose of this project is to create the best performance superconductor on the
basis of our original Cu1234(Cul§aa3Cu4012_y) superconductor. Its best performance
superconductor will be realized by the modification of superconducting wave
function(MSWF) and application of new preparation techniques of thin filths.

MSWF leads to the enhancement of coherence length along the c-axis and transformation from

d-wave to(d+is)-wave, and then low supercorducting anisotropye thin film techniques are
APE(amorphous phase epitaxy) method and SAE(self assembling epitaxy) method by
using structure stabilizer such as TI. The best superconductor with long coherence length,
low anisotropy, high Tc, high Jc and high Hwill be realized for wire and Josephson
junction and microwave device application at 77 K.
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Crystal Structure Model of High Temperature Superconductors

Fig. 1 Crystal structure model of Cuizg, ,Cu 02

w4y (N=1~5)
system.
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Fig. 2 Modification of superconducting wave function: (a)Enhancement
of the coherence length along the c-axis, (b)Transformation of the wave
function from d-wave to (d+is)-wave.
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Fig. 3 Tc distribution for carrier concentration among high-Tc
superconductors. The Tc values of Cu-1234 system are sustained in ové

doping region.
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Fig. 4 Relation between coherence length along the c&xis
and number of CuQlayers n (a) and relation between
superconducting anisotrogsand number of Cugayers n (b).

O0000o0o0oooooooPoOoOoooooooon
ooocuC,0000000D00O00DOO0DO0ODOODOO0
ooO0oocuo, 000000000000 O00O0OODOO
goooogoodTcOObOODOOOOOOODOODOOOO
goocuo,0000000000O0O000000000
goooobooobooNMROOODDOODOODOOO
O0000000000000000000.25/Cu0,00 Cuo
O0dOD0OD0000TecO 117KODODOOOOOOOO
gooooTeOOOOOODOOOODOOODDOODOO
0 o0.75/Cu0,00 CuO, 00 dO0ODOOOO TcO 60KODO®
O00000DOOO000ODO0O0OO0DOOdob0DbDOOnTeO
gooboooogobboooobbbobouooboboo
oad

2

M

0000000000000000000000000
00D0Cuo,00d+is0000000000000000
000000000000000000 Cuo,00 TeO
d0000000O00D0060KODODODOO Te=117K
0000000000000000000000000
00000000Cu-123400000 108K0O O 118K O
00H,000000000000000 &0 10~14A0
0000000Cu0,0000000000 117K000
00000000000000000000000090
O0DO0O0OOMNROOOOOOOOOOONMROOOO
0000000000000 00 Cuo,000 Te=117K0
000000 0.25Cu0,0 00000000000 Cuo,
000 Te=60KOO OO0 000.75/Cu0,0 0000000
00000000000000000000000 TeO
70K000000000000000000 TeO 117K
00000000000000000Ccuo,00d000
00000000000 d+s0000000 TeOOOO
0117KO000000000000000 Od+isO000
00000D000Od+s000000000000000
00000s000000000 TeO60KODO 117 KO
057KOO0OO0D000000000000000000
00d0000O0s00000000000000000
0000000000000000Cu0,00 d+is000
0000000000000000
0000000000000000000dO00 d+is
0000000000000000000000000
00000000000000000000000000
O0O0cu0OoOdp0OO0O0O0O0OO0OOOODOOOO
00000000 t0000000000000000
00000000 U@r=0)0t00Ut000000000
000000000O0r=000000000000000
00000 [W(r=0)>0]000000000000d00
OWr=0)000s000W(r=0)# 00000000 B0
OTIOODDDO0OO0O0O00000000000000d0O
OOnode0 000000000000 OOOOOOOO
00000000000000 0000 d000 node
000 d+is0 0000 d(x-y)+id(xy)D 00000000
0000000000000000000000000
0000
000000000d000s000000000000
0000000000000000 d00000000
00000(A)DD00OO0O0d 000000000000
Fig.s500000D0ab000J 000000000000
O (p=N(E)A? ££,E/2)000000000000000D0
00J000000D0D00000000000000

70 M



Cu-123400000000000000DO0OOO0ODOOODOO0OO

(Al cm?2)

Je

sk

Fig. 5 Dependence of Jc on the cross-angle of superconducting

wave functions in the bicrystal junction.
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Fig. 6 Formation of the project team.
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