
Transport Properties and Phase Diagram in KxFe2-ySe2 Superconductors

A. F. Wang, M. Zhang, J. J. Ying, Y. J. Yan, R. H. Liu, X. F. Wang, Z. Y. Li, Z. J. Xiang, P. Cheng,
G. J. Ye, X. G. Luo, and X. H. Chen*

Hefei National Laboratory for Physical Sciences at Microscale and Department of Physics, University of
Science and Technology of China, Hefei, Anhui 230026, China

We successfully grew the high quality single crystals of AxFe2−ySe2 (A = K, Rb, Cs, Tl/K and Tl/Rb)
with nearly 100% shielding fraction. We measure the resistivity and magnetic susceptibility in the
temperature range from 5 K to 600 K. An antiferromagnetic transition is observed in susceptibility
at Neel temperature (TN ) as high as 500 K to 540 K depending on A. This indicates the coexistence
of superconductivity and antiferromagnetism in this intercalated iron selenides. A sharp increase in
resistivity arises from the structural transition due to Fe vacancy ordering at temperature slightly higher
than TN .
We also report electronic and magnetic phase diagram of KxFe2−ySe2 system as a function of Fe valence.
We find two AFM insulating phases and reveal that the superconducting phase is sandwiched between
them, and give direct evidence that the superconductivity in KxFe2−ySe2 originates from the AFM
insulating parent compounds.


