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Introduction

High field transport properties of P-doped BaFe2As2 (Ba-122) grown on ion beam assisted deposition (IBAD) MgO Hastelloy have been investigated. The P-doped Ba-122 coated conductor exceeds a transport critical current density (Jc) of 105 A/cm2 at 15 T for both main crystallographic directions of the applied field. Our P-doped Ba-122 coated conductor samples show a superior in-field Jc over MgB2 and NbTi, and a comparable level to Nb3Sn above 20 T.
Experimental


Biaxially textured P-doped Ba-122 thin films of 185 nm thickness have been deposited on IBAD-MgO Hastelloy substrates by pulsed laser deposition with a Nd:YAG laser (532 nm). A small bridge of 15 m width and 500 m length was prepared by photolithography, followed by ion-beam etching for transport measurements by a four probe method. Measurements were performed at the TIT, ASC and DC facilities at NHMFL up to 35 T.
Results and Discussion
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The E-J curves for determining Jc of the P-doped Ba-122 show different behaviour at high and low magnetic fields for both major directions. Up to 10 T, they show a non-Ohmic linear differential (NOLD) signature, indicative of Jc limitation by grain boundaries (Fig. 1). On the other hand, NOLD signature is almost absent above 12.5 T, suggesting that Jc is limited by intra-grain depinning of flux lines.

Figure 2 summarises Jc-H for P-doped Ba-122 on IBAD-MgO measured in both main crystallographic directions at various temperatures together with MgB2, NbTi and Nb3Sn. The P-doped Ba-122 coated conductor exceeds a self-field Jc of 4 MA/cm2 at 4.2 K and maintains a high Jc value of 50 kA/cm2 at 20 T. For the entire field range, Jc values of P-doped Ba-122 are located above those for MgB2 and NbTi. Above 20 T, P-doped Ba-122 shows comparable properties to Nb3Sn.
Conclusions
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The results of this study are considered promising for future high-field-magnet applications of Ba-122 systems.
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Fig.1 E-J curves for P-doped Ba-122 measured at 4.2 K for a) H||c and b) H||ab.





Fig.2 Jc-H-T properties of the P-doped Ba-122 coated conductor samples for H||c (closed symbols) and H||ab (open symbols).









