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High Temperature Superconductors for Energy Transition %ICMAB?::-
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Long length Coated Conductor (CC)
Protective Cu + Ag layers -PLD (5-15 nm/s)
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TRANSIENT LIQUID ASSISTED GROWTH: TLAG

A non-equilibrium kinetically controlled process for ultrafast growth

European Research Council
Executive Agency
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?é\ 1 - Ultrafast growth rate, G, up to 2000 nm/s demonstrated
% {1 - Large area deposition, simple reactor
<, . High throughput L. Soler et al., Nat Comm (2020)
D . Low cost S. Rasi, et al, Advance Science (2022)
J L. Saltarelli et al, ACS Appl. Mat. & Interf. (2022)
3 1 But, A. Quetalto et al, SUST (2023)
Gibs. - { | - Kinetic growth mechanism need to be elucidated
INTERMEDIATESIE '~. 0y | - Nano-microstructure is crucial because it determines performance
time
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% TLAG in-situ growth evaluation WICMAB 75
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YBCO TLAG FILMS: Requirements for epitaxial growth @ICMAB?::

INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA
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TLAG has the capacity to reorient randomly nucleated YBCO crystals
depending on their size and liquid composition
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STEM

We are able to track the transformation of the random YBCO phase to the epitaxial orientation
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YBCO TLAG NANOCOMPOSITE FILMS: WICMABS?

Atomic defects landscape for high field performance
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J. Gazquez et al, Adv. Science 2016
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High Throughput experimentation: WICMAB s
Fast optimization of CC using Compositional Gradients
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Advanced Characterization
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FIB-cut and TEM evaluation in selected places
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I EDS Quantitative Results
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initiatives are underway
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Conclusions

» TLAG is a non-equilibrium ultrafast growth process that allows to achieve high performance
Coated Conductors at with low cost, high throughput and high scalability

> In-situ Synchrotron XRD experiments are essential to understand the kinetic growth mechanisms
and obtain epitaxial layers at ultrafast growth rates

» Probe-corrected Transmission Electron Microscopy and Spectroscopy have proven to be crucial
for the identification of the atomic defects that determine superconducting performance

» The combined use of these advanced tools should contribute to the understanding of the TLAG
process and its application in industry. We are strongly interested in their use
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