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Fig. 1. Phase diagram for BaFey Asg materials. Super-
conductivity is induced when the AFM order is sup-

pressed by electron doping, hole doping, or isovalent

substitution [11].
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Fig. 2. Crystal structure and magnetic order in 1111, 111, 122, 1144 families of pnictides. Black dash squares

represent the chemical unit cell, and green dash squares represent the antiferromagnetic unit cell.
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Fig. 3. Crystal structure and magnetic order in FeTe, KoFeySes, BaFeaS3, CsFeaSes. Black dash squares represent
the chemical unit cell, and green dash squares represent the antiferromagnetic unit cell, and wathet dash squares

represent the supercell.
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Fig. 4. Phase diagram for electron-doped BaFes_,
NizAso (47]. The inset shows the schematic of incom-

mensurate AFM Bragg peak and spin glass state.
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Fig. 5. (a) Spin wave in BaFea Asg; (b) the schematic of magnetic exchange couplings; (c) spin-wave dispersion curves

and fits using a Heisenberg Hamiltonian with different exchange couplings along the [1,K] direction; (d) similar

Heisenberg Hamiltonian fits along the [H,0] direction
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Table 1. Comparison of effective magnetic exchange

couplings for parent compounds of iron-based super-

conductors.

Compounds Sr;];l// Sril:\b// fnf\// M/up  Ref.
LasCuOy 56(2)  56(2) —6(2) 0.5 [60]
CaFesAsy  50(10) —6(5) 19(4)  0.80  [61]
BaFepAsy  59(2)  —9(2) 14(1)  0.87  [54]
SrFezAso 39(2) —5(5) 27(1) 0.94 [59]

NaFeAs  40(1) 16(1) 19(1)  0.09  [62]
FerosTe —17(6) —51(3) 22(4) 2.3  [63]
BaFesS3 49(3) —T1(4) —-15(1) 1.2 [44]
RboFesSs  42(5) —20(2) 17(2) 2.8  [64]
RbFesSes  70(5) —12(2) 25(5) 1.8  [65]
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Abstract

Like the superconductivities in other unconventional superconductors, high-temperature superconductivity in the
iron pnictide often emerges after the static antiferromagnetic order has been suppressed, and is always accompanied
by strong spin fluctuations. Therefore, understanding the magnetism and its origin could be an important premise
for ascertaining the microscopic mechanism of iron-based superconductivity. Neutron scattering, as a powerful tool
for studying magnetic ordering and spin dynamics in condensed matters, plays an essential role in understanding the
relationship between magnetism and superconductivity in iron-based superconductors. In this paper, we review the
neutron scattering results for iron pnictides, including static magnetic structures, magnetic phase transitions, spin

excitations and electronic nematicity, and discuss their relationship with superconductivity.
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