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Abstract—High-temperature superconduc�ng REBa2Cu3O7 (RE = rare earth or ytrium) coated 
conductors are materials with excep�onal superconduc�ng proper�es, . Understanding the 
physics of vor�ces in these complex materials and controlling of the atomic structure of defects 
have made it possible to design their performance and achieve excep�onal values of 
superconduc�ng proper�es which enable their integra�on into devices. To improve 
performance and reduce costs, faster growth strategies and methods are being explored, which 
pose new vortex physics scenarios [1]. Recently, the implica�ons of the electronic structure of 
the overdoped state for vortex physics have also been demonstrated [2]. In this contribu�on, I 
will report on the current understanding of the transient liquid-assisted growth (TLAG) process 
studied in my group, and the consequences of high growth rates on vortex pinning and 
electronic structure of coated conductors. TLAG is a kine�cally controlled liquid-solid non-
equilibrium ultrafast growth process capable of achieving growth rates over 1000 nm/s with 
cri�cal current densi�es of 3-5 MA/cm2 at 77 K [2,3], which can u�lise solu�on chemical 
deposi�on [4] for the fabrica�on of nanocomposite coated conductors. The use of fast-
acquisi�on in situ XRD imaging (<100 ms/frame) under synchrotron radia�on, transmission 
electron microscopy, in situ resis�vity experiments and angular transport measurements have 
been crucial. Finally, our atempts to use high-throughput experimenta�on [5] to accelerate 
research on the study of the correla�on between growth and superconduc�ng proper�es will 
be discussed. The influence of using different rare earth will be reported by the inves�ga�on of 
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films of graded composi�on with precise spa�al control which have been fabricated by drop-
on-demand combinatorial inkjet prin�ng and analysed by rapid physical characteriza�on 
methods. 
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