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Development and control of microstructures of rare-earth based high temperature
superconducting films by introduction of layered oxyhalides
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Since rare-earth based high temperature superconductors (RE123) have a high
critical temperature, ~90 K, RE123 tapes and bulk materials have been energetically developed for
the application of superconducting magnets and wires without using liquid He. In this research, we
adopted a fluorine-free MOD method which is suitable for industrial production owing to its low cost

and high throughput process, and found that addition of dilute halogen elements to the RE123
dramatically improves the homogeneity and crystallinity of the RE123 films. Layered oxyhalide
crystals are generated in the film by addition of Cl or Br, which promotes epitaxial crystal growth
of RE123 and therefore critical current properties are greatly improved.
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Fig.1. Crystal structures of Ba2342 and Y123
viewed along c-axis.

Fig.2 [ZHEYSIN, CLESAN, Br ¥#shn U7z Y123 W OB LR OEERIFIER L OV 7T K, 40 KTk 1T
% Je DBEBAEAFNEZ R, A~ ZF I L » THRARE IR FIZR T, N 7 13 Y123
G EAR R I BRSPS 2 S SRV LR &Nz, £7-. il EL K

e L C, EERIERL L D e S RINEREIC IS DT KD B I R E R T 2 L A R LT,

—0— Additive-free
0F —e— Cl-added -

—e— Br-added

H'e=10e

ZFC

80 85 90 95
TIK

D
T

—0— Additive-free .
—eo— Cl-added
—e— Br-added

wHIT

Fig.2. Temperature dependences of magnetization (left) and magnetic field dependences of Jc (right)
of additive-free, Cl-added, and Br-added Y123 films.
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Fig.3. Summarized pinning force densities,
Fp(40 K, 4.8 T), of additive-free, X-added,
M-added and (X,M) co-added YBCO films
with the different doping level of M of 0-5
mol%, where X = CI, Br and M = Zr, Sn, Hf.
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Fig.4. Schematic illustration of a buffered metallic
substrate*.
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Fig.5. Thickness dependence of (77K, ~0T) of
YBCO films (0.2-3.0 um!) prepared either by
one-time sintering (open symbols) or
multiple sintering (closed symbols) method.

Fig.6. A cross-sectional TEM image of the 3x6
layered (~3.0 um?) YBCO film prepared by
the multiple sintering method.
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