[image: image3.jpg]<



[image: image3.jpg]

Upper Critical Fields in Iron-Based Pnictide Superconductors
Nikolo, M.; Solenov, D. (SLU, Physics.); Singleton, J. (NHFML, Los Alamos); Jiang, J.; Weiss, J.; Hellstrom, E. (NHMFL, ASC)
Introduction and Experiment

Mechanism underlying upper critical fields in iron-based pnictide superconductors are examined. Radio frequency proximity detector oscillator (PDO) induction method was used to measure upper critical fields at LA NHMFL (60 T pulsed) magnet facility for a variety of bulk samples. Data was supplemented by ac susceptibility measurements done both at LA NHMFL (12 T magnet), and at Tallahassee NHMFL (18 T magnet).
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Fig. 1 hc2 vs. t for Ni 5% doped bulk sample



Fig. 2 hc2 vs. t for Co 8% doped bulk sample
Fig. 1 and Fig. 2 show the reduced upper critical field (hc2) vs. reduced temperature (t) and the corresponding WHH1 fits.
Conclusions

Spin paramagnetic pair breaking and spin orbit scattering are taken into account in the WHH1 model to predict Hc2. Our Maki parameters (>1) indicate that the Zeeman pair breaking dominates over the orbital pair breaking. These materials are candidates for Fulde-Ferrel-Larkin-Ovchinnikov (FFLO) state2. The higher temperature, upper critical field Hc2 data is well described by the WHH model. Experimental data suddenly departs from the fitted WHH curve in low temperatures, suggesting an emergence of a new phase that can be attributed to the FFLO state. Both, the higher temperature behavior, as well as the low temperature FFLO curve, can be described within a single-band model used in WHH with added finite-Q dependence to introduce FFLO instability as described by Gurevich.3 Possible multi-band structure of these materials is lumped into effective parameters of the single-band model. However, if FFLO develops in only one of the bands, the expanded influence on the form of Hc2 will be lesser and the upturn in the Hc2 data in low temperatures will be smaller. See the Co8% - doped sample, Fig. 2. The anisotropy in the behavior of the upper critical field could also explain the data. 
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