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Pinning Properties of CSD YBCO Nanocomposites at Ultrahigh Magnetic Fields and Very Low Temperatures
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Introduction
	HTS films grown by chemical solution deposition (CSD) have become one of the most appealing alternatives in the race towards successful development at affordable cost of long length superconducting tapes [1]. Besides the classic power applications, there is an increasing demand of ultrahigh fields in high energy physics (mainly led by CERN) which opens new challenges for applications at low temperatures where REBCO based superconductors are foreseen to play a very important role. We have investigated the electrical performance of CSD-YBCO thin films, both pristine and with nano-inclusions.

Experimental 
	Epitaxial c-axis oriented YBCO and YBCO/BYTO nanocomposite thin films of 250 nm were grown on single-crystalline LaAlO3 substrates. Four probe electrical transport measurements were carried out to determine the critical currents. The films were patterned with standard optical lithography and wet etching, obtaining 20-100 m wide bridges. Ic(B,T,) characterization was conducted from 4.2K up to 50K in a tight-vacuum probe with a sample-rotation system in the 35T and 32mm bore magnet in the DC Field facility in Tallahassee.

Results and Discussion
	Figures 1(a) and 1(b) depict the field dependence at LHe temperature of both films. We observe a clear enhancement of B* (where Jc(B*)=0.9Jc(0)), which suggests that the density of defects capable to individually pin vortices increases meaningfully in nanocomposite films. The power-law exponent  (Jc~B-) is also higher in the case of the nanocomposite, showing that the pinning mechanism at the vortex-vortex interaction regime changes with the introduction of nanoparticles, and also leading to a crossover field that surpasses 35T. This increase of the  exponent is in agreement with reports on MOCVD nanocomposites [2]. As shown in Figure 1(c), the  exponent decreases with decreasing temperature and we even observe no decay of Jc at H||ab, 4.2K, up to 35T.
[image: ]
Figure 1. (a,b) Logarithmic and linear Jc(B||c) dependence of pristine and nanocomposite films at 4.2K. (c)  of the pristine film at different temperatures for in-plane and out-of-plane orientations.

[bookmark: _GoBack]Conclusions
	Critical currents in CSD-YBCO thin films have been successfully measured for the first time up to 35T. The electrical performance at ultrahigh B and low T depend strongly on Jc(B=0), B* and . A good understanding of the interplay between these three parameters can lead us to improve the current-carrying capability.
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