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Introduction

BaFe;(As 4Py). (P-doped Ba122) is an Fe-based
superconductor with a quantum critical point which
manifests in a strong effective mass enhancement near
optimum doping, and therefore a strong dependence of
London penetration depth A and condensation energy on
the P-content, as measured recently on single
crystals.[1,2] For H||ab, the upper critical field Hc, is
found to be paramagnetically limited, Hel||c seems to
show less two-band effects than known from other
members of the Ba122 family, such as Co-doped Ba-122.
Here, we investigate the influence of geometry and strain
as well as Fe stoichiometry on the phase diagram of P-
doped Ba122 in form of thin films. These investigations
are important to fully understand the transport properties
of P-doped Ba122 thin films.[3]
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Figure: Temperature dependence of the upper critical
field parallel to the crystallographic ab-planes for an

Experimental . _ optimally P-doped Ba-122 thin film with Fe deficiency.
The upper critical fields of two P-doped Ba-122 thin | The dependency without paramagnetic limitation is

film samples of similar stoichiometry have been | shown for comparison.
determined on magnetic field-resistance curves for the

two major directions, Bj||ab and BJ|c. The measurements
have been performed in pulsed magnetic fields up to 65 T (NHMFL LANL).

Results and Discussion

The Figure shows exemplarily the temperature dependence of the upper critical field yOH., for H||ab for an
optimally P-doped sample with slight Fe deficiency [BaFe4 g3(As.71Po.29)2.11]. This sample with x = 0.29 shows the
optimum critical temperature T, of around 30 K, suggesting that the superconducting dome is shifted to lower P-
content for thin film samples (optimum T, is reached for x = 0.35 for single crystals). At low temperatures, H.,
seems to be slightly paramagnetically limited, however not as strongly as expected from previous measurements
up to 45 T. The exact influence of Fe stoichiometry and thin film geometry on H., will be determined in a careful
data analysis and a comparison to H., data of other samples, measured at the pulsed field facility HZDR
Rossendorf and to be measured at NHMFL LANL.

Acknowledgements

A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by
National Science Foundation Cooperative Agreement No. DMR-1157490, the State of Florida, and the U.S.
Department of Energy. Work at IFW Dresden was partially supported by the European Union's Seventh
Framework Programme (FP7/2007-2013) under agreement No. 283141 (IRON-SEA) and No. 283204 (SUPER-
IRON). This research has also been supported by the Strategic international Collaborative Research Program
(SICORP), Japan Science and Technology Agency.

References

[1] J.G. Analytis, H-H. Kuo, R.D. McDonald, M. Wartenbe, P.M.C. Rourke, N. E. Hussey and |. R. Fisher, Nature
Physics 2869, (2014).

[2] C. Putzke, P. Walmsley, J. D. Fletcher, L. Malone, D. Vignolles, C. Proust, S. Badoux, P. See, H. E. Beere, D.
A. Ritchie, S. Kasahara, Y. Mizukami, T. Shibauchi, Y. Matsuda, and A. Carrington, ArXiv e-prints (2014),
arXiv:1402.1323 [cond-mat.suprcon].

[3] F. Kurth, C. Tarantini, V. Grinenko, J. Haenisch et al., Unusually high critical current of P-doped BaFe,Fe;
single crystalline thin films, submitted (2014).



