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Introduction

One of the unique feature in multi-band superconductors is its unusual upper critical field (H.,) behavior.[1,2]
While the H, of single-band BCS superconductors is linearly increasing near the transition temperature (T.) and
saturated at low temperature, the H¢, of multi-band superconductor is depicted as a linearly increasing or upward
curvature. In the multi-band model, the curvature of the H, is affected by the difference of the electronic
properties between individual bands as well as by the intra- / inter-band impurity scattering and superconducting
coupling. In this work, we measured the H., of Ni-doped SrFe,As, single crystals in the under-doped, optimal-
doped and over-doped compositions and discuss the evolution of the H, curves within the multi-band picture.
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The linear or upward curvature of Hg, can be understood as the multiple contribution of the hole bands with small
Vi which gives a higher H, at low temperature and the higher v electron bands giving smaller H,, near T.. In the
over-doped sample, the further suppressed small hole bands could give a more higher H, at low temperature
and eventually produces the strong upward feature.

Conclusions

In the Sr(Fe,.«Niy)As, single crystals, the H,(T) is nearly independent to the doping level and almost follows
the one-band orbital limiting field for the H//ab-plane. For the H//c-axis, the linearly increasing and upward
curvatures are observed in the H,(T) as the multi-band feature and the upward behavior is most pronounced in
the over-doped sample. We expect that the small hole FS with small v would play a role to give the increasing
behavior in low temperature.
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