
to establish a right basis for relevant theories. Here, we present inelastic neutron scattering measurements of spin excitations in insulating

Li1-xFexODFeSe, which is considered as the parent compound of this system. We show that the spin excitations stem from the stripe wave vector (π, 0)

and disperse outward with increasing energy, exhibiting a V-shaped dispersion and reaching the band top at around 150 meV. This is distinct from its

superconducting counterpart with an hourglass dispersion arising from the Néel wave vector (π, π). Our results highlight the importance of localized

magnetism and strong correlation effects in iron selenides.

Abstract

Spin excitations in the parent phase of a heavily electron-doped iron-based superconductor

(a) Schematic diagram of (Li1-xFex)ODFeSe crystal structure. (b)

Resistivity measurement indicating the semiconducting nature of

the parent compound. (c) Dc magnetic susceptibility of the

insulating (Li1-xFex)ODFeSe exhibits a Curie-Weiss behavior. No

long-range magnetic order is observed down to 2 K. (d) X-ray

powder diffraction pattern using grinded single crystals shows

no detectable impurities.

Heavily electron-doped iron selenide superconductors have attracted enormous attentions for their relatively high transition temperatures

and unique electronic structures with no hole Fermi surfaces. Elucidating the nature of magnetism of their parent compounds is a key step
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Momentum dependence of the spin 

fluctuations in (H, K) plane at 5 K

Spin excitations along K direction: 

Comparison with optimal-doped compound

Background-subtracted spin excitation spectrum projected on

the (0.5, K) direction in (a) non-superconducting and (b)

optimally-doped (Li1-xFex)ODFeSe at T = 5 K. The red dashed

boxes correspond to the same region in the Q-E space.

Background subtracted constant-energy images at indicated

energies in (Li1-xFex)ODFeSe. The data was collected at T = 5 K.

The spin excitations stem from (0.5, 0) and equivalent positions

(in 1-Fe notation) at low energies. With energy increasing, the

stripe-type spin excitations disperse outward transversely to the

reduced q. The signals finally merge around (0.5, 0.5) as the zone

boundary.

Summary

• Spin excitations in non-SC phase of (Li1-xFex)ODFeSe exhibit a

V-shaped dispersion, in contrast to the “hourglass” one in

optimally-doped compound.

• The low-energy spin excitations in SC sample could have

strong interplay with the Fermi surface and superconductivity,

all of which originate from the itinerant electrons.

Q-E relationship extracted from Gaussian fitting: 

An overplot

Overplot of Q-E dispersion of the spin excitations in non-

superconducting and optimally-doped (Li1-xFex)ODFeSe. The

dispersions of the two compounds highly coincide at high

energy. Below 60 meV, the dispersion in optimally-doped one

deviates from V-shape forming the twisted “hourglass” behavior.


