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Natural strategies for creating non-equilibrium morphology with self-repairing capability
towards rapid growth of YBCO bulks
Xin Yao
Key Laboratory of Artificial Structures and Quantum Control (Ministry of Education), School of
Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
xyao@sjtu.edu.cn (Xin Yao).

The fabrication of sizable YBa2Cu307-6 (YBCO) bulks in top-seeded melt-growth can be
realized by multiple-seeds and large-sized seed with a rapid coverage on the a-b plane. However, in
the former one, imprecision in seeding alignment leads to a detrimental impact on grain boundaries.
For the latter case, bulbs hardly release from growing samples, resulting in an increased porosity in
bulks. Those demerits negatively affect superconducting properties. Here, we developed two novel
seeding strategies for creating incomplete crystallographic shapes (i.e., right-angled concave corners)
of YBCO superconducting crystals with self-repairing capability. One is in situ self-assembly
seeding, by which self-reparability promotes YBCO growth, while the other is vertically-connected
seeding, by which self-reparability triggers YBCO nucleation. Consequently, due to the nature of
non-equilibrium morphology, rapid surface crystallization originated at concave corners and swiftly
generated initial growth morphology approaching equilibrium. Furthermore, these rapid-growth
regions including the concave crystal or seed innately functioned as sizable effective seeding regions,
enabling the enlargement of c-oriented growth sector and the enhancement of properties for YBCO
crystals. This nature-inspired self-repairing work offers insights into the design of seeding
architecture with non-equilibrium morphology for inducing sizable high-performance crystals in the
YBCO family and other functional materials.
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Natural strategies for creating non-equilibrium morphology with self-repairing capability
towards rapid growth of YBCO bulks
Xin Yao
Key Laboratory of Artificial Structures and Quantum Control (Ministry of Education), School of
Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
xyao@sjtu.edu.cn (Xin Yao)

The fabrication of sizable YBa,CuzO7-5 (YBCO) bulks in top-seeded melt-growth can be
realized by multiple-seeds and large-sized seed with a rapid coverage on the a-b plane. However, in
the former one, imprecision in seeding alignment leads to a detrimental impact on grain boundaries.
For the latter case, bulbs hardly release from growing samples, resulting in an increased porosity in
bulks. Those demerits negatively affect superconducting properties. Here, we developed two novel
seeding strategies for creating incomplete crystallographic shapes (i.e., right-angled concave corners)
of YBCO superconducting crystals with self-repairing capability. One is in situ self-assembly
seeding, by which self-reparability promotes YBCO growth, while the other is vertically-connected
seeding, by which self-reparability triggers YBCO nucleation. Consequently, due to the nature of
non-equilibrium morphology, rapid surface crystallization originated at concave corners and swiftly
generated initial growth morphology approaching equilibrium. Furthermore, these rapid-growth
regions including the concave crystal or seed innately functioned as sizable effective seeding regions,
enabling the enlargement of c-oriented growth sector and the enhancement of properties for YBCO
crystals. This nature-inspired self-repairing work offers insights into the design of seeding
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architecture with non-equilibrium morphology for inducing sizable high-performance crystals in the
YBCO family and other functional materials.

Keywords: YBCO bulk; seeding construction, self-repairing; rapid growth; non-equilibrium
morphology
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