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ABSTRACT
Altermagnets are a newly recognized class of magnetic materials characterized by compensated spin configurations while still
breaking time-reversal symmetry and exhibiting unconventional transport phenomena. Hexagonal FeS (h-FeS) is a recently
identified altermagnet candidate that shows a spontaneous anomalousHall effect (AHE) accompanied by a tiny netmagnetization.
Here, we show that both the spontaneous AHE and magnetization can be effectively suppressed by an in-plane compressive
strain. Since neutron diffraction measurements show that the applied uniaxial strain only modifies the in-plane domain
population but does not affect the in-plane magnetic structure, the major effect of the applied strain is to tune the small 𝑐-axis
ferromagnetic moment. Our results demonstrate a strong correlation between the tiny net magnetization and the spontaneous
AHE in h-FeS, and show that uniaxial strain provides an effective knob to tune both properties in this altermagnet candidate for
spintronic applications.
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Introduction

he identification of altermagnetism [1, 2] expands the classifica-
ion ofmagnetic order beyond ferromagnetism and antiferromag-
etism, establishing a third fundamental magnetic state since the
iscovery of antiferromagnetism in the 1930s [3]. Altermagnetism
s defined by a distinct symmetry class in which collinear mag-
etic order breaks time-reversal symmetry while preserving zero
et magnetization [1, 2, 4–6]. This symmetry-based perspective
as led to the reclassification of a number of previously known
ntiferromagnetic (AFM) materials as altermagnets [2, 4, 7, 8],
hereby stimulating renewed interest in re-examination of many
ong-studied magnetic materials.

imilar to antiferromagnets, altermagnets possess no macro-
copic magnetization, rendering them robust against external
ll rights reserved, including rights for text and data mining and training of artificial inte
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magnetic fields [1, 2, 4–6]. At the same time, their electronic
band structures exhibit momentum-dependent spin splitting
even in the absence of spin–orbit coupling (SOC), enabling spin-
polarized currents analogous to those in ferromagnets [1, 2, 4–6].
As a result, altermagnets can host unusual transport phenomena,
including a spontaneous anomalous Hall effect (AHE) [9], which
originates from an effective magnetic field associated with time-
reversal symmetry breaking and alternating spin polarization,
rather than from a net magnetization as in a simple ferromagnet.

The spontaneous AHE is one of the key signatures of an
altermagnet, its observation requires not only a sufficient density
of charge carriers but also an appropriate magnetic structure
[9–11]. To date, the spontaneous AHE has been observed in only
a handful of materials among the huge number of proposed
lligence technologies or similar technologies.
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FIGURE 1 (a) Crystal structure of h-FeS. Two S octahedra sur-
rounding Fe ions are explicitly shown. The upper left inset shows the
Fe spin configurations inside the two octahedra, where the spins initially
along the [11̄0] direction exhibit a slight canting toward the Fe-S bonds
(dashed lines). (b) Evolution of the orbital states for 3𝑑 electrons under
octahedral, trigonal, and lower-symmetry crystal fields. (c) Top view of
the preferred spin directions in the FeS6 octahedron in the free state and
under compressive strain along the [11̄0] direction (magenta arrows). (d)
Three magnetic domains (I, II, and III) in one Fe layer, connected by the
𝐶3 symmetry. (e) Two remaining magnetic domains (II and III) under
compressive strain along the [11̄0] direction. (f) Temperature dependence
of themagnetic susceptibility𝑀∕𝐻 (with andwithout strain, left axis) and
the resistivity (right axis). A magnetic field of 1 T was applied along the
𝑐-axis for the𝑀∕𝐻 data. The inset schematically shows a side-view of the
spin configurations. Dashed vertical line marks 𝑇M. The canting angles
are intentionally enlarged for better visualization.
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ltermagnet candidates [12–17]. This scarcity has greatly limited
omprehensive studies of altermagnetism-induced spontaneous
HE and its response to external tuning parameters. In addition,
he relationship between the spontaneous AHE and the detailed
agnetic structures, such as spin canting, remains elusive.

he hexagonal phase of FeS (h-FeS) has recently been identified
s an altermagnet candidate showing an intriguing spontaneous
HE [18]. Due to the slight Fe deficiency, the exact crystal
tructure of h-FeS at a specific temperature depends on the
toichiometry of Fe and S [18–21]. For our samples, the actual
hemical composition is close to Fe0.93S [22]. At room temper-
ture, these samples exhibit a NiAs-type structure (space group
63/𝑚𝑚𝑐) (Figure 1a) [22], where the Fe ions form a triangular
attice in the 𝑎𝑏-plane. Similar to the 𝑔-wave altermagnets 𝛼-
nTe [23, 24] and CrSb [25, 26], the altermagnetism of h-FeS
riginates from the alternating arrangement of the S octahedra
urrounding the Fe ions (Figure 1a). Such structure preserves
n overall six-fold rotational (𝐶6) symmetry even though each
of 9
individual FeS6 octahedron possesses only a local threefold
rotational (𝐶3) symmetry. Under the octahedral crystal field,
the Fe

2+ ions adopt a high-spin electronic configuration 𝑡42g𝑒
2
g

[27, 28], with the orbital states further split by the trigonal and
lower-symmetry crystal fields (Figure 1b).

Below 𝑇N ≈ 600 K, the localized Fe moments develop a long-
range magnetic order, aligning predominantly parallel within
the 𝑎𝑏-plane and antiparallel between adjacent triangular layers
(Figure 1a) [19–21, 28]. This so-called𝐴-type AFM structure is fur-
ther perturbed by additional local magnetocrystalline anisotropy,
which induces a small spin canting and gives rise to a tiny
net magnetization along the 𝑐-axis on the order of 10−3 𝜇B/Fe
[18]. Owing to the lattice’s 𝐶6 symmetry, three equivalent in-
plane magnetic domains are present (domains I, II, and III in
Figure 1d). The spontaneousAHEwas observed in this easy-plane
spin configuration, which is consistent with symmetry analysis
and regarded as direct evidence of the underlying altermagnetism
[18]. At lower temperatures, the Fe moments reorient along
the 𝑐-axis through a Morin transition [19–21, 28, 29], where
the spontaneous AHE is symmetry-forbidden. Although the
Morin transition temperature (𝑇M) depends on the Fe and S
stoichiometry, the main magnetic structures above and below it
are insensitive to the precise value of 𝑇M [19–21, 28–30].

Strain has been widely thought to be an effective tool for con-
trolling altermagnetism, ranging frommodifying electronic band
structures [31–35] to tuning spin configurations [36–38]. In this
work, we explore the impact of uniaxial strain on the magnetic
properties of h-FeS. We find that both the spontaneous AHE
and the small net magnetization are simultaneously suppressed
by compressive strain applied within the 𝑎𝑏-plane. Neutron
diffraction measurements under similar in-plane uniaxial strain
further show that while the overall magnetic structure remains
unchanged, the reduction of the AHE and magnetization is
accompanied by a repopulation of in-plane magnetic domains.
Such facile tunability of magnetic domains is consistent with a
vanishingly small spin-wave gap, as directly revealed by inelastic
neutron scattering (INS). These results demonstrate that the
strain-reduced spontaneous AHE in h-FeS is correlated with
suppressed spin canting, both of which are rooted in SOC and
associated magnetoelastic coupling.

2 Results and Discussion

Figure 1f shows the magnetic susceptibility measured at 1 T as
a function of temperature, which exhibits a sudden drop below
𝑇M. This behavior indicates a transition of the magnetic structure
from an easy-plane spin configuration at high temperatures to
an easy-axis spin configuration at low temperatures (see the
inset of Figure 1f). Consistent with this magnetic transition, the
temperature dependence of the in-plane resistivity displays a
clear kink at𝑇M, reflecting the influence of themagnetic structure
change on electrical transport. These characterization results are
qualitatively consistent with previous reports [18–20], although
the exact value of 𝑇M depends on the chemical composition.

Figure 2a–d presents the in-plane Hall resistivity under 𝑐-axis
fields at selected four temperatures. At 140 K, which is below
𝑇M ≈ 156 K for this sample, the Hall resistivity varies linearly
Advanced Materials, 2026
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FIGURE 2 (a–d) Magnetic-field dependence of the Hall resistivity
measured at selected temperatures under compressive strain applied
along [11̄0]. Magnetic fields are applied along the 𝑐-axis. The solid
line in (b) represents a linear fit to the data, as described in the text.
For clarity, the data are vertically offset by 0.2 𝜇Ω ⋅ cm. (e) and (f)
Temperature dependence of the fitted anomalous Hall resistivity and the
𝐵-linear Hall coefficient at different strain magnitudes. (g) Magnetic-
field dependence of theHall resistivitymeasured at selected temperatures
under compressive strain applied along [110]. Insets in (a) and (g)
illustrate the corresponding strain directions.
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FIGURE 3 (a) Isothermal magnetization along the 𝑐-axis with and
without compressive strain applied along [11̄0] at 100 K (< 𝑇M) and 160 K
(> 𝑇M). Insets show the zoom-in view of data within± 1 T. (b) Isothermal
magnetization along the 𝑐-axis at selected temperatures after subtracting
the high-field linear part. Light and dark colors denote data with and
without strain, respectively. Data are evenly offset 0.002 𝜇B/f.u. for clarity.
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ith magnetic field, indicating that the response is dominated
y the ordinary Hall effect (proportional to the magnetic field)
nd the conventional AHE (proportional to themagnetization). A
pontaneousAHE emerges above𝑇M when the spins lie in the 𝑎𝑏-
lane, and its magnitude decreases with increasing temperature.
pon applying a compressive strain along [11̄0] direction [39], the
pontaneous AHE is gradually suppressed (Figure 2b–d), while
he contributions from ordinary Hall effect and conventional
HE are basically unchanged.

o quantitatively determine the spontaneous AHE, we fit the
igh-field region (𝐵 > 2 T) of the Hall resistivity using the
henomenological expression 𝜌𝑦𝑥(𝐵) = 𝑅H𝐵 + Δ𝜌𝑦𝑥, where the
irst term represents the 𝐵-linear contribution from the ordinary
all effect and the conventional AHE (excluding the spontaneous
art), and the second term corresponds to the spontaneous AHE.
representative fit for the data at 160 K without applied strain

s shown in Figure 2b. The temperature dependencies of the
itting parameters (𝑅H and 𝜌𝑦𝑥) under various strain conditions
re summarized in Figure 2e,f, respectively. Assuming Δ𝜌𝑦𝑥 is
signature of altermagnetism in h-FeS [18], its systematic sup-
ression suggests that altermagnetism can be effectively tuned
y an in-plane strain. In contrast, the strain dependence of 𝑅H

Figure 2f) suggests that the overall electronic band structure is
ot dramatically affected by the size of the applied strain. We
dvanced Materials, 2026
further note that the spontaneous AHE is similarly suppressed by
compressive strain applied along [110] direction (perpendicular to
[11̄0]), as shown in Figure 2g.

Having established the strain-tuned spontaneous AHE, we next
investigate the effect of uniaxial strain on the magnetization.
Figure 3a shows the isothermal magnetization measured along
the 𝑐-axis direction. Below 𝑇M, the magnetization arises solely
from the AFM structure and thus exhibits a linear dependence
on the applied magnetic field. When spin canting develops above
𝑇M, a small hysteresis loop emerges in the low-field region, indi-
cating a weak ferromagnetic contribution, although the overall
magnetization remains predominantly linear with respect to the
field. Therefore, above 𝑇M, the magnetization consists of both
an AFM component and a ferromagnetic component. With the
application of a compressive strain along [11̄0] direction, the
small ferromagnetic component that appears only above 𝑇M is
reduced (Figure 3a). However, the differential AFM susceptibility
(i.e., the slope of the linear background) is not affected both
above and below 𝑇M. This behavior is further corroborated by
the temperature dependence of themagnetic susceptibility shown
in Figure 1f, where 𝑀∕𝐻 is reduced by strain above 𝑇M, but
remains nearly unchanged below 𝑇M. To isolate the strain effect,
we present the magnetization data after subtracting the AFM
contribution, as shown in Figure 3b. It can be more clearly seen
that themagnitude of the ferromagnetic component is suppressed
under strain.

Since the ferromagnetic component originates from spin canting
[18], these results indicate that compressive strain applied within
the Fe triangular plane (Figure 1d,e) effectively suppresses the 𝑐-
axis spin canting in h-FeS. On the same sample used for these
magnetizationmeasurements, we have independently confirmed
the strain-suppressed spontaneous AHE [22]. Although the small
ferromagnetic component is believed to be noncritical for the
spontaneous AHE [18], the concurrent suppression of both the
AHE and the ferromagnetic moment under in-plane uniaxial
strain suggests a close correlation between the two phenomena in
3 of 9
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FIGURE 4 (a–c) Neutron diffraction patterns in the (𝐻, 𝐾, 1) plane measured at 300 K without strain, 300 K with strain, and 120 K with strain,
respectively. White hexagons indicate the Brillouin zone boundaries. Dashed circles in (a) mark the Bragg peaks whose integrated intensities are shown
in (d). Compressive strain is applied along the horizontal axis in (b) and (c). (d) Integrated intensities (square symbols with error bars) of six Bragg peaks
under the three conditions. The bar chart represents the corresponding calculated intensities [22]. (e) and (f) INS spectra measured along the [0, 0, 𝐿]
direction at 8 K and 250 K, respectively. (g) Energy dependence of the excitation intensity at (0, 0, 1) measured at 8 K and 250 K. The dashed curve shows
a fit to the spin-wave gap using an error function [22]. The inset displays the temperature dependence of the diffraction intensity at the (0, 0, 1) Bragg
peak. (h) Left: low-energy excitation spectrum around (0, 0, 1) at 250 K. Right: the corresponding energy dependence of the intensity at (0, 0, 1).
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-FeS. On the other hand, the field-induced AFM magnetization
oes not contribute to the spontaneous AHE. Based on the level
f strain we applied, estimated to be 0.25(2)%, we determine
he piezomagnetic coefficient of h-FeS to be ∼ 10−3 G ⋅ MPa

−1

t 160 K. This value is about one order of magnitude smaller
han in Mn3Sn [40], yet three orders of magnitude larger than
n 𝛼-MnTe [36], both of which, interestingly, also exhibit strain-
uned spontaneous AHEs [40–42]. We note that, because the
emperatures, field orientations, and strain levels differ among
hese studies, the comparison here is only meant to show the
rder of magnitude.

o gain further insight into the effects of in-plane compressive
train, we performed neutron diffractionmeasurements on h-FeS
ingle crystals. Figure 4a–c shows neutron diffraction patterns in
he (𝐻,𝐾, 1) plane under three conditions: 300 K without applied
train, 300 K with compressive strain along the [11̄0] direction
above 𝑇M), and 120 K with compressive strain along the same
irection (below𝑇M). Although all Bragg peaks remain at integer-
ndex positions, the intensities of some peaks exhibit pronounced
hanges. Figure 4d shows the integrated intensities of the (1, 1, 1)
ragg peak and its five symmetry-equivalent counterparts in the
nstrained case (Figure 4a). Because the nuclear structure factor
anishes at these reflections, their intensities can be attributed
olely to the magnetic scattering. At 300 K without strain, the
ix peaks show nearly identical intensities. However, when the
train is applied, the intensities of (−1, 2, 1) and (1, −2, 1) peaks
re significantly reduced, whereas those of the remaining four
eaks increase slightly. Such behavior can be well accounted for
y strain-induced redistribution of in-plane magnetic domains
bove 𝑇M [22], and closely resembles that observed in 𝛼-MnTe
41], which hosts the same 𝐴-type AFM structure. In the absence
of 9
of strain, the three magnetic domains are equally populated
(Figure 1d). Upon applying strain, however, themagnetic domain
whose spins are aligned along the strain direction (i.e., domain I
in Figure 1d) is strongly suppressed, leaving only the other two
domains with dominant populations (Figure 1e).

From the measured integrated intensities, we estimate that
the population ratio of domain I:domain II:domain III is
0.31(4):0.33(4):0.36(4) in the absence of strain, and changes to
0.02(4):0.49(3):0.49(3) under applied strain [22]. Below 𝑇M, the
intensities of the six peaks become comparable again even in
the presence of strain (Figure 4d), consistent with the easy-
axis spin configuration. This behavior further confirms that
the observed intensity variations originate from the magnetic
response to strain, rather than from changes in the lattice itself.
We point out that the intensity change due to strain-induced spin
canting is on the order of 10−7 [22], as estimated from the 𝑐-
axis ferromagnetic moment in the magnetization measurements
(Figure 3), and therefore lies well below the sensitivity of the
unpolarized neutron diffraction technique used here. Moreover,
such in-plane strain-driven domain repopulation is not expected
to affect the strength of the spontaneous AHE, which behaves
as an axial vector oriented along the 𝑐-axis. A detailed symmetry
analysis of the conductivity tensor under strain is provided in [22].

The ease with which magnetic domains can be tuned by strain is
also manifested in the spin excitations. Figure 4e and Figure 4f
present the INS-measured excitation spectra along the [0, 0, 𝐿]
direction below and above 𝑇M, respectively, where dispersive spin
waves emanating from 𝐿= 1 and 3 are observed. From the energy
dependence of the intensity at (0, 0, 1) (Figure 4g), we find that
the spin-wave gap of 8.3(3) meV at 8 K is filled in at 250 K,
Advanced Materials, 2026
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ccompanied by an accumulation of elastic magnetic scattering
ntensity at (0, 0, 1) (inset of Figure 4g). With improved energy
esolution, the spin-wave gap above𝑇M is found to be smaller than
.5 meV, as shown in Figure 4g, which corresponds to the energy
esolution at zero energy transfer [22]. The strongly reduced gap
ndicates that spins canmore readily overcome the energy barrier
eparating the three magnetic domains in the easy-plane spin
onfiguration. Consequently, the application of stress, even on
he order of 100 MPa, is sufficient to lift the energy degeneracy
mong the three in-plane spin directions and selectively stabilize
wo domains. This situation is very similar to spin-wave gaps in
ure and Li-doped 𝛼-MnTe, where Li-doping into pure 𝛼-MnTe
nduces a large spin anisotropy gap of ∼6 meV and rotates the
oment from the in-plane to the 𝑐-axis direction [43–46].

inally, we discuss the origin of the strain-tuned spin canting in
erms of subtle strain-induced changes in the local coordination
f the Fe ions. They are closely tied to magnetocrystalline
nisotropy of h-FeS, which has been extensively studied for over
ix decades [19, 47–50]. We first note that the orientation of the Fe
agnetic moments is collectively determined by the crystal field,
xchange interactions, and SOC, all of which depend sensitively
n the lattice parameters 𝑎 and 𝑐 within the NiAs-type structure
19, 47–50]. At high temperatures, where the ratio 𝑐∕𝑎 is smaller
han a critical value, the crystal field and exchange interactions
ogether favor an easy-plane anisotropy, while the SOC promotes
n out-of-plane spin canting [19, 47, 51, 52]. Since the former two
nteractions are much stronger than the SOC, the spins exhibit
nly a small canting angle while remaining predominantly in
lane. When an in-plane uniaxial strain is applied, the local
3 symmetry of the FeS6 octahedron is broken (Figure 1c).
he partially quenched orbital angular momentum is further
educed, thereby lifting the remaining orbital degeneracy [53,
4] (Figure 1b). This additional quenching of the orbital angular
omentumnaturally weakens the effectiveness of SOC [51, 52, 55,
6], leading to a reduction of the spin canting and, consequently,
suppression of the spontaneous AHE. A more detailed analysis
s provided in [22]. This behavior re-manifests the famous Jahn–
eller effect, where the lattice distortion spontaneously occurs
ccompanied by quenching of the orbital angular momentum
57]. Since the spontaneous AHE and the accompanying weak
erromagnetism are consistently observed in the easy-plane spin
onfiguration above 𝑇M, irrespective of its exact value, the strain-
nduced symmetry-lowering mechanism is expected to operate
enerally in h-FeS across a wide range of Fe deficiencies. We
ote that the established magnetocrystalline anisotropy theory
as also successfully explained both the Mori transition at 𝑇M

nd the reduction of spin canting with increasing temperature
Figure 3) [47–50]. This framework is again consistent with the
xperimentally observed suppression of the spontaneous AHE at
levated temperatures (Figure 2) [18].

he direct correlation between the spontaneous AHE and the
eak ferromagnetic moment indicates that these two responses
re not independent in h-FeS. This provides an experimental
erspective complementary to the work by Takagi et al., which
rgues that the spontaneous AHE does not require tiny spin
anting (or ferromagnetic moment) and can originate from the
ymmetry-allowed Berry curvature of the collinear AFM order
lone [18]. In the present work, both the spontaneous AHE
nd the weak ferromagnetic moment are suppressed by uniaxial
dvanced Materials, 2026
strain and exhibit closely related temperature dependences,
suggesting that their connection is unlikely to be accidental.
In conventional ferromagnets, the spontaneous anomalous Hall
resistivity (𝜌A) is proportional to the net magnetization (𝑀),
𝜌A = 𝑅S𝜇0𝑀, where 𝑅S is the anomalous Hall coefficient and
𝜇0 is the vacuum permeability [58]. From this phenomenolog-
ical viewpoint, h-FeS behaves like a weak ferromagnet with a
small net magnetization but an exceptionally large |𝑅S| (on the
order of 100 𝜇Ω ⋅ cm ⋅ T−1), far exceeding the values in typical
ferromagnets. For comparison, |𝑅S| is below 1 𝜇Ω ⋅ cm ⋅ T−1 in
elemental Fe and Ni [59, 60]. Our findings do not necessarily
require abandoning the Berry-curvature explanation. Rather,
they suggest that the weak ferromagnetic moment and the
spontaneous AHE are intrinsically linked and likely controlled
by the same underlying symmetry condition. Further theoretical
investigations are required to clarify the microscopic origin of
the unusually large anomalous Hall coefficient in h-FeS and its
relation to the weak ferromagnetic moment.

Notably, h-FeS belongs to a broader class of compensatedmagnets
exhibiting large spontaneous AHEs, which include 𝛼-MnTe [12–
14, 16, 17], Mn3𝐴 (𝐴 = Sn, Ge, and Pt) [61–63], Ce2𝐵Ge6 (𝐵 =
Cu and Pd) [64], and Co𝐶3S6 (𝐶 = Nb and Ta) [65–67]. Their
spontaneous AHEs have been attributed either to nontrivial band
structure effect (Berry curvature) in reciprocal space, or real
space non-coplanar spins and associated nonzero scalar spin
chirality. Nevertheless, all of these materials exhibit a small
but detectable net magnetization concomitant with the AHE.
While this magnetization is generally considered too small to
account for the large spontaneous AHE, it would be interesting
to experimentally examine whether simultaneous tuning of the
magnetization and the spontaneousAHE, as established in h-FeS,
can also be achieved in these materials.

3 Conclusion

In summary, by combining electrical transport, magnetization,
and neutron scattering measurements, we have systematically
studied the magnetism of the altermagnet candidate h-FeS under
in-plane compressive strain. We find that both the spontaneous
AHE and the small ferromagnetic moment are suppressed by
a uniaxial strain, which can be understood in terms of strain-
induced tuning of the local coordination environment of the
magnetic Fe ions. Neutron diffraction further reveals that, while
the dominant magnetic structure remains unchanged, strain
redistributes the magnetic domains of the easy-plane spin con-
figuration, consistent with the negligible spin-wave gap observed
by INS. Our results demonstrate that the spontaneous AHE in
h-FeS, a hallmark of altermagnetism, is closely correlated with
the weak ferromagnetic moment arising from spin canting, and
establish uniaxial strain as an effective control parameter for
tuning magnetism in altermagnet candidates.

4 Experimental Section

4.1 Single Crystal GrowthMethod

Single crystals of h-FeS were grown using a chemical vapor
transport method, slightly modified from previous reports
5 of 9
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28, 68–71]. A mixture of 3.81 g iron powder, 2.28 g sulfur powder,
nd 0.22 g iodine was loaded into a quartz tube (outer diameter
8 mm, wall thickness 1.5 mm), which was then evacuated
nd sealed under vacuum. The sealed portion of the tube was
pproximately 23 cm in length. The tube was placed in a tube
urnace, where the temperatures of the hot and cold ends were
ndependently and sequentially controlled. The startingmaterials
ere positioned at the hot end of the tube. The hot and cold
nds were heated to 940◦C and 840◦C, respectively, over 10 h
nd maintained at these temperatures for 240 h. Afterward, the
urnace was turned off and allowed to cool naturally to room
emperature. Single crystals with hexagonal edges were obtained
t the cold end of the tube. We find that using fine Fe powder is
dvantageous for growing larger crystals, although the physical
roperties of the obtained samples remain the same. The growth
uration of 240 h was selected based on our experience and
ptimized growth conditions, which reliably produce relatively
arge h-FeS single crystals. A shorter growth duration generally
roduces smaller crystals. Although extending the growth time
an increase the overall crystal size, we find that the crystals may
verlap or stack because of the limited space at the cold end of
he quartz tube. This can lead to intergrown crystals containing
ultiple structural domains. Such crystals are difficult to separate
ecause h-FeS is relatively hard. Therefore, this growth duration
rovides an appropriate balance between obtaining large crystals
nd avoiding excessive intergrowth. Detailed sample characteri-
ation results can be found in the Supporting Information, which
ncludes Figures S1–S5 and Tables S1–S3.

.2 Electrical Transport Measurements Under
niaxial Strain

lectrical transportmeasurementswere performedusing aQuan-
um Design PPMS equipped with the electrical transport option.
he h-FeS single crystals used in these measurements were cut
nd polished into approximate thin cuboids prior to making
lectrical contacts. Uniaxial compressive strain was applied using
small home-made mechanical strain device fabricated from
rass (Figure S6a). The magnitude of the applied strain was
stimated from the displacement associated with the advance-
ent of the screw in the strain device and the Young’s modulus
f h-FeS (∼20 GPa), which was determined from the acoustic
honon dispersion (see Figure 4e,f and also [28]). Further details
n the estimation of the applied strain are provided in the
upporting Information (see Figure S7 and Tables S4 and S5). The
all resistivity was extracted from the measured Hall signal by
ntisymmetrizing the data according to,

𝜌𝑦𝑥(𝐵) = [𝜌(+𝐵) − 𝜌(−𝐵)]∕2 (1)

hereby eliminating contributions arising from voltage-probe
isalignment. Additional electrical transport data are presented
n Figures S8 and S9.

.3 Magnetization Measurements Under
niaxial Strain

agnetization measurements were also performed using a
uantum Design PPMS equipped with the vibrating sample
of 9
magnetometer option. Uniaxial compressive strain was applied
using the same strain device as that employed in the electrical
transport measurements (Figure S6b), ensuring direct compara-
bility between the two types of measurements. The magnitude
of the applied strain was estimated using the same method as in
the electrical transport experiments. The compressive strain was
applied along [11̄0], and the magnetic field was applied along
the 𝑐-axis. The raw data for the magnetization measurements
shown in the main text are provided in Figures S10 and S11.
In Figure S12, we present data from another sample to further
confirm our results.

4.4 Neutron Diffraction Under Uniaxial Strain

Neutron diffraction experiments were conducted on the
CORELLI diffractometer installed at the Spallation Neutron
Source of Oak Ridge National Laboratory [72]. Uniaxial strain
was applied using a homemade strain device fabricated from
aluminum (Figure S13a) [41]. A piece of h-FeS single crystal with
a mass of about 60 mg was used, and the strain was applied along
[11̄0]. The magnitude of the applied stress is approximately 100
MPa for the strained state, as estimated from the displacement
associated with the advancement of the screw in the strain device
and the Young’s modulus of h-FeS [41]. Since mechanical strain
devices were used in our experiments, the applied strains were
controlled by tightening or loosening a screw. Consequently, the
strains used in the different measurements, including electrical
transport, magnetization, and neutron diffraction, could not be
made exactly identical. Nevertheless, all applied strains were
within the same order of magnitude (0% ∼ 0.5%). Additional
neutron diffraction data are presented in Figures S13–S15.

4.5 Inelastic Neutron Scattering Measurements

INS experiments were performed on the ARCS spectrometer at
the Spallation Neutron Source, Oak Ridge National Laboratory
[73]. A coaligned h-FeS single-crystal array with a total mass
of ∼19.5 g was used in this experiment (Figure S16a). The (𝐻,
0, 𝐿) plane (within the NiAs-type structure) was aligned in the
horizontal scattering plane. The overall sample mosaic is approx-
imately 1◦, as determined from rocking scans of the structural
Bragg peaks (0, 0, 2) and (−1, 0, 0) (Figure S16). Data reduction
and analysis were carried out using Mantid [74] and Horace [75].
The incident neutron energies (𝐸𝑖s), chopper frequencies, energy
resolutions at zero energy transfer, and momentum integration
ranges used for the presented data are summarized in Table S6.
Additional INS data about chiral magnon splitting are presented
in Figure S17.
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