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Fig. 1. Schematic crystal structures for the 1111, 122, 111, 11, and 21311 type Fe-based superconductors.
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Fig. 2. Phase diagram of Fej 1, Te1_,Se,, constructed
from resistivity, magnetization and neutron scatter-
ing data on single crystals. The nominal Fe content
is y = 0, unless specified. SDW, SG, and SC stand
for antiferromagnetic, spin-glass and superconducting

phase respectively. Reprinted from Ref. [64].
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for iron pnictides. Shadow represents the magnetic
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Fig. 4. (a) and (b), magnetic spectrum of a superconducting FeTep 355€e0.65 sample at temperature below

and well above the T of 14 K; (c), temperature dependence of the magnetic scattering at hw = 5 meV. Data

are extracted from Refs. [144,145].
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Fig. 5. Spin resonance in FeTep Sep.4. (a) and (b) show the spin excitation spectrum as a function of

Q and energy at 1.5 and 30 K respectively. Inset in (b) shows the resonance intensity as a function of

temperature [163],
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Fig. 6. (a) Constant-energy cut of the magnetic excitation spectrum at an energy transfer of 5—7 meV
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Fig. 7. Contour plots of the magnetic scattering at a constant energy of 6 meV at 100 K for
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Abstract

We present a brief overview on the interplay between magnetism and superconductivity in one of the Fe-based
superconductor systems, Fei4,Tei_;Se;. The parent compound Fe;4,Te is an antiferromagnet; with Se doping, antifer-
romagnetic order is suppressed, followed by the appearance of superconductivity; optimal superconductivity is achieved
when z ~ 50%, with a superconducting temperature T, of ~ 15 K. The parent compound has an in-plane magnetic
ordering wave vector around (0.5, 0) (using the tetragonal notation with two Fe atoms per cell). As Se concentration
increases, the spectral weight appears to shift to the wave vector around (0.5, 0.5), accompanying the optimization
of superconductivity. A neutron-spin resonance is observed around (0.5, 0.5) below T¢, and is suppressed, along with
superconductivity, by an external magnetic field. Taking these evidences into account, we conclude that magnetism and
superconductivity in this system couple to each other closely—while the static magnetic order around (0.5, 0) competes
with superconductivity, the spin excitations around (0.5, 0.5) may be an important ingredient for it. We also discuss

the nature of magnetism and substitution effects of 3d transition metals.
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