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This study explores the synthesis and electronic structure of FeSb2, an altermagnet (AM) candidate, through
torque magnetometry and ab initio density functional theory calculations. The temperature-dependent magnetic
susceptibility data reveal an antiferromagnetic ground state below room temperature. To probe its electronic
properties, we conducted high-field torque magnetometry up to 41 T and observed clear de Haas–van Alphen
(dHvA) oscillation with a major peak at 65 T. Angular and temperature-dependent dHvA measurements were
further conducted to map the Fermi surface parameters of FeSb2. Interestingly, the spin-polarized electronic
bands display asymmetric behavior between spin-up and spin-down states. The presence of a nonrelativistic spin
splitting band in the collinear antiferromagnet depicted a strong evidence of altermagnetism in FeSb2. Three
bands intersect the Fermi level, forming the Fermi surface of FeSb2. The band-resolved Fermi pockets exhibit
d-wave symmetry and display asymmetry between the spin-up and spin-down states. These findings provide
valuable insights into the electronic and magnetic structure of FeSb2 and strongly support its classification as an
AM.
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I. INTRODUCTION

Recently, a unique magnetic phase having the combined
properties of both ferromagnet (FM) and antiferromagnet
(AFM) has been discovered and named altermagnet (AM)
[1]. A prototype AM, RuO2, exhibits broken time-reversal
symmetry and a spontaneous Hall effect, similar to that of
a conventional FM, despite having compensated collinear
antiferromagnetic coupling between the Ru atoms, which fea-
ture motif-pair anisotropy (noninterconvertible spin-structure
motif pair) [2–4]. In general, collinear AFMs are protected
by time-reversal symmetry (T ) and inhibit the anomalous
Nernst effect, as well as the anomalous thermal Hall effect
[5]. In contrast, the breaking of PT (P refers to spatial
inversion or translation), owing to their anisotropic local en-
vironment, results in the crystal Hall effect within an AM.
Subsequently, Feng et al. experimentally confirmed this un-
usual magnetic ordering by calculating an anomalous Hall
conductivity of ∼1000 �−1 cm−1 in RuO2 [6]. Other than
the bulk, ground-state compensated magnetic behavior was
also found in the thin film of rutile RuO2 from the resonant
x-ray scattering measurements [7]. So far, several AMs have
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been reported with hybrid characteristics of both ferromagnet
(broken time-reversal symmetry, lack of the nonrelativistic
degeneracy in the first Brillouin zone, presence of the anoma-
lous Hall effect, spin torque, finite magneto-optical effect)
and AFM (collinear antiferromagnetic coupling with net zero
magnetization) [3,4,6,8–18].

The nonrelativistic spin-splitting (NRSS) band in collinear
AM RuO2 is rather intriguing. Although NRSS in AM is a
distinctive feature, there are very few theories to explain the
emergence of such phenomena in terms of electron behavior
in the presence of an intrinsic magnetic field. Yuan et al.
reported that spin density (d/g/i wave) is responsible for
such splitting, due to spin-broken symmetry and motif-pair
anisotropy under certain symmetry conditions [4]. McClarty
and Rau recently proposed that the origin of d-wave AM is re-
lated to the multipolar secondary order (octupole moment) in
the Néel phase [13]. Bhowal and Spaldin describe the NRSS
(d-wave spin splitting) in centrosymmetric antiferromagnets
MnF2 with the similar concept of the higher-order multi-
poles such as O32− octupoles analogous to a conventional
ferromagnetic dipole [19]. The NRSS band in momentum
space complements the Zeeman effect and spin-orbit cou-
plings (SOC). In particular, within AFMs, SOC plays a crucial
role in mediating spin-momentum locking and facilitating
various physical properties essential for spintronics [20]. FMs
are preferred materials for spintronics due to their 100% spin
polarization at the Fermi level (EF ), which is critical for spin
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injection. However, their performance is hindered by the pres-
ence of stray fields [21,22]. AFMs, in contrast, avoid stray
fields and offer ultrafast spin dynamics at THz frequencies
[23,24], but ultimately suppress the spin polarization at EF .
Furthermore, the coexistence of ferromagnetic and antiferro-
magnetic behavior in AM materials holds great promise for
spintronics.

Examples of recently discovered collinear AFMs with non-
relativistic spin symmetry (NRSS) in the absence of SOC
include RuO2 [10,12,25], MnF2 [19,26], FeF2 [27], FeSb2

[11], MnP(S, Se)3 [28], Fe(S,Se) [28,29], MnTe [11], LiFe2F6

[30], RuF4 [31], CrSb [32], Mn5Si3 [33], and others. Spin
group theory, developed by Litvin et al. [34,35], has been uti-
lized to establish selection rules for the AMs. The theoretical
criteria proposed by Smejkal et al. [1] for identifying the AMs
are as follows: (i) an even number of magnetic atoms in a unit
cell, (ii) the presence of noninterconvertible local motif-pair
anisotropy, (iii) the magnetic atoms in a unit cell not protected
by inversion symmetry, and (iv) the opposite-spin sublattices
connected by a π/2 rotation only.

FeSb2 is known for its exceptionally high thermoelectric
power at low temperatures [36]. The temperature dependence
of resistivity reveals that FeSb2 exhibits insulating behav-
ior with two distinct upturns, suggesting the presence of
two energy gaps [37]. However, angle-resolved photoemis-
sion spectroscopy (ARPES) results indicate the presence of
metallic surface states, which characterize this material as a
correlated topological Kondo insulator [38]. Recent electronic
band structure calculations [11] reveal that FeSb2 has sev-
eral electronic bands crossing the Fermi level, confirming its
metallic properties.

Here, we present the synthesis, magnetization, and high-
field torque magnetometry studies of FeSb2. Our magneti-
zation data indicate an antiferromagnetic ground state below
room temperature, and the torque signal measured up to 41 T
demonstrates clear de Haas–van Alphen (dHvA) oscillations.
Using density functional theory (DFT), we computed the elec-
tronic band structure and Fermi surface. Our results show
that despite the antiferromagnetic coupling between Fe spins,
the spin-polarized electronic bands exhibit ferromagneticlike
characteristics, with a splitting between spin-up and spin-
down states as large as 0.2 eV. These observations strongly
suggest that FeSb2 is an AM candidate compound.

II. METHODOLOGY

A. Computational methods

The electronic structure of FeSb2 was computed using
first-principles density functional theory (DFT). For this, we
employed the open-access DFT-based computational package
QUANTUM ESPRESSO (QE) [39–41]. Based on experimental
guidance, antiferromagnetic coupling was set between the
two Fe atoms, and an arbitrary on-site d-electron interaction
potential of U = 2.0 eV was assigned to each Fe atom. The
unit cell structure was optimized using the vc-relax algo-
rithm combined with conjugate gradient (CG) diagonalization
within the DFT+U approximation [42–45].

All electron exchange and correlation effects were treated
within the generalized gradient approximation (GGA) [46],

in addition to the Hubbard on-site Coulomb interaction (+U)
formalism, known as GGA+U [43,44]. The kinetic energy
cutoff for wave functions and the charge density cutoff were
set to 70 and 750 Ry, respectively. The convergence criterion
for self-consistency in total energy during the iterative process
was set to 10−8 Ry. The first Brillouin zone was integrated
using a fine k mesh of 24 × 24 × 24 within Monkhorst’s
scheme [47]. Additionally, the spin-polarized band structure
calculation was performed with a fully relativistic scalar po-
tential incorporating SOC and GGA+U to verify potential
band splitting.

B. Material synthesis and experimental setup

High-quality single crystals of FeSb2 were grown via a
conventional flux-based growth technique. A self-flux of Sb is
used to provide a liquidous environment to begin a solid-state
reaction at high temperatures. The flux mixture of Fe (pieces,
99.99%), and Sb (shot, 99.999%), purchased from Alfa Aesar,
was loaded inside a Canfield crucible set with a flux ratio of
1:11 and then sealed inside a quartz tube filled with 1

3 -atm of
Ar atmosphere. The tube was heated at a rate of 200 ◦C/hr
to 1000 ◦C and kept there for 36 hours. Then the tube was
cooled down continuously to 640 ◦C with a cooling rate of
2 ◦C/hr. The laboratory-grown shiny FeSb2 single crystals
of dimension ∼ 2 × 2 × 1 mm3 were separated from excess
Sb flux through the centrifuge technique at 640 ◦C. FeSb2

crystallizes in an orthorhombic structure with space group
Pnnm (No. 58). The quality of the grown crystals was checked
using powder x-ray diffraction of the ground crystals and
then energy-dispersive x-ray spectral (EDS) studies of single
crystals.

Magnetization measurements on the FeSb2 single crystal
were performed using a Quantum Design Magnetic Property
Measurement System (MPMS-3), during a warming process
in the temperature range of 1.8 to 300 K. Torque mea-
surements were performed using a miniature piezoresistive
cantilever to observe dHvA oscillations at the National High
Magnetic Field Laboratory, Tallahassee, FL. A tiny single
crystal of FeSb2 was attached to the cantilever arm using
vacuum grease and then mounted on a rotating platform of
the measurement probe. The probe was slowly cooled down
to the base temperature of 0.4 K. Two resistive elements on
the cantilever were balanced at the base temperature before
starting the field-dependence measurements. Magnetic fields
were swept at each fixed temperature at a rate of 1.5 T/min.

III. RESULTS AND DISCUSSION

A. Scanning electron microscopy and magnetic susceptibility

The scanning electron microscope (SEM) image, along
with the energy-dispersive x-ray spectroscopy (EDS)-
measured regions of multiple single crystals, acquired
using a tabletop scanning electron microscope (Hitachi
TM4000Plus), is illustrated in Fig. 1(a). This figure highlights
the specific areas where EDS measurements were conducted,
corresponding to spectra labeled 12, 13, 14, 15, 16, and 17.
Each spectrum represents a unique region from five different
single crystals, where EDS analysis was used to determine
the elemental composition. The atomic stoichiometry of iron
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FIG. 1. (a) SEM image of the laboratory-grown single crystals of FeSb2. The various regions highlighted by spectrum 12-17 represent
the regions of analysis of the EDS spectrum. (b) Temperature dependence of the magnetic susceptibility, χ (T). Inset: The unit cell of FeSb2,
containing five Fe atoms: four at the corners and one at the center. χ (T) decreases with decreasing temperature, showing a slight upturn at low
temperatures, highlighted by the dashed circle.

(Fe) and antimony (Sb) for each measured region is reported
in Table I. Across most of the regions, specifically spectra 12
through 16, the EDS spectral analysis consistently shows an
elemental stoichiometric ratio of Fe to Sb of approximately
1:2, which is within the resolution limit of the SEM. This ratio
suggests that the crystal composition is homogeneous and
well ordered. However, spectrum 17 has a deviation from this
expected stoichiometry, which is attributed to contamination
by residual flux on one of the crystal surfaces. This contamina-
tion likely affected the accuracy of the EDS measurement for
that particular region, leading to an altered spectral response.
Nonetheless, aside from this anomaly, the elemental analysis
indicates uniformity in the stoichiometric ratios across the
other regions, confirming the consistency of the material com-
position.

The zero-field-cooled (ZFC) magnetic susceptibility (χ )
collected with an applied magnetic field of 0.1 T along the

TABLE I. Elemental analysis of energy-dispersive x-ray spec-
trum of various laboratory-grown FeSb2 single crystals.

Spectrum = 12 Spectrum = 13

Element Atomic(%) Element Atomic(%)

Fe 33.49 Fe 32.43
Sb 66.5 Sb 67.56

Spectrum = 14 Spectrum = 15

Element Atomic (%) Element Atomic (%)

Fe 32.57 Fe 32.95
Sb 67.42 Sb 67.04

Spectrum = 16 Spectrum = 17

Element Atomic(%) Element Atomic (%)

Fe 32.97 Fe 0
Sb 67.02 Sb 100

(1 0 0) crystallographic direction is presented in Fig. 1(b).
The χ (T) value is notably small and exhibits a downward
trend as the temperature decreases, indicating a suppression of
magnetic susceptibility with cooling. This behavior signifies
that the magnetic transition in FeSb2 is antiferromagnetic type
[48,49] and it happens at a temperature above room temper-
ature (300 K). Earlier magnetic susceptibility investigations
conducted by Rosenqvist [50] and Holseth and Kjekshus
[51] reported that FeSb2 exhibits antiferromagnetic behav-
ior, with Néel temperatures (TN ) determined to be 773 K
[50] and 1000 K [51], respectively. Consequently, our χ (T)
measurements further validate the antiferromagnetic nature of
FeSb2. χ is 5 × 10−4 emu mol−1 at 300 K and decreases
to ∼7 × 10−6 emu mol−1 at 20 K. These values closely
match those reported in previous studies, and χ (T) exhibits
the same temperature dependence [52,53]. A weak upturn in
χ (T) is observed at low temperature ∼10 K, as indicated by
the dashed circle. This feature has been reported in previous
studies [52,54] and may originate from a trace amount of an
Fe-based secondary phase or change in the electronic interac-
tions within the bulk sample.

B. High-field torque measurements

To map the Fermi surface of FeSb2, we carried out torque
measurements with the applied fields (H) up to 41 T. Fig-
ure 2(a) shows the temperature dependence of the torque (τ )
for FeSb2. The measurement was carried out at a tilt angle of
θ = 28◦, where θ is defined as the angle between the magnetic
field and the c axis of the sample [Fig. 2(a), inset]. The τ

signal varies nearly parabolically with H and shows clear
and well-defined de Haas–van Alphen (dHvA) oscillations
above 10 T. While increasing temperature, the amplitude of
the dHvA oscillations decreases and the oscillation is still
visible at 35 K. As seen in the graph, a single major frequency
appears to be present, which can be confirmed by taking the
Fourier transform of the data. Figure 2(b) is the frequency
spectrum of the dHvA oscillations data shown in Fig. 2(a). As
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FIG. 2. (a) Torque τ measurements for a FeSb2 single crystal at various temperatures up to 35 K, recorded at a tilt angle of θ = 28◦.
Distinct de Haas–van Alphen (dHvA) oscillations are observed above 10 T. (b) Frequency spectrum corresponding to the torque data in (a),
displaying a prominent peak at 75 T, with additional peaks at 151 and 202 T. The x axis is plotted on a logarithmic scale to enhance the visibility
of the frequency peaks. Inset: Lifshitz-Kosevich (LK) analysis of the temperature-dependent frequency data. The open circles represent the
frequency amplitude, and the solid curve shows the best fit using the LK formula.

expected, there is a major frequency peak at Fλ = 75 T and
two additional peaks at 151 and 202 T. It is important to note
that 151 T is nearly twice the value of Fλ; therefore, this peak
is likely to be the second harmonics of Fλ. The third peak at
202 T appears as a shallow shoulder and disappears quickly
above 5 K. Therefore, we have not carried out a detailed
analysis for this peak. The previous torque measurement of
FeSb2 [55] reported the presence of three frequencies between
60 and 120 T in the dHvA oscillation data.

As seen in Fig. 2(b), the amplitude of the frequency
peak decreases at higher temperatures, consistent with the
temperature-dependent behavior of dHvA oscillations in
Fig. 2(a). The attenuation of the quantum oscillations signal
with temperature and fields can be described by the Lifshitz-
Kosevich (LK) theory [56]. In the inset in Fig. 2(b), the open
circles show the amplitude of the fast Fourier transform (FFT)
peak at different temperatures and the solid curve shows the
best fit using the LK theory. From the best-fit parameter, we
estimated the effective mass of charge carriers m∗ = 0.041mo,
where mo is the rest mass of an electron. This value is slightly
lower than that reported in a recent torque measurement of
FeSb2 [55].

To map the Fermi surface of FeSb2, we rotated the sample
within the magnetic field. According to Onsager’s relation
[48,57], the frequency of quantum oscillations is directly
proportional to the cross-sectional area of the Fermi surface.
Thus, by tracking the dHvA frequency at various θ values,
we can effectively map the Fermi surface of this material
[56,58–62]. Figure 3(a) shows the torque signal of FeSb2 at
selected θ values. The dHvA oscillation is not clearly visible
at some angles; therefore, we subtracted a smooth polyno-
mial background from the torque signal. Figure 3(b) shows
the background-subtracted torque data and, as expected, the
dHvA oscillations are visible at all angles. The oscillation
period appears to change with different tilt angles, indicating
that the frequency varies with angle. We plotted the angular
variation of the frequency spectrum for FeSb2, as depicted in
Fig. 3(c). The frequency exhibits a weak angular dependence,

suggesting a nearly isotropic Fermi surface cross section. As
seen in the graph, there is a major peak Fλ, which appears
to split while changing θ = 42◦ to 56◦ and 70◦. We tracked
the variation of Fλ at different angles and show its angular
variation in Fig. 3(d). Fλ initially increases and decreases at
higher angles. The possible theoretical frequencies computed
from the DFT are also included in the plot for comparison.
The frequency values are comparable and will be further dis-
cussed later.

C. Electronic bands and Fermi surface

In order to understand the electronic structure of FeSb2, we
have calculated the electronic bands and Fermi surface using
the DFT. FeSb2 also possesses a motif-pair anisotropy with
collinear antiferromagnetic coupling between two Fe atoms,
as in RuO2 [1,63]. The local environment around Fe1 and
Fe2 atoms is governed by the π/2 rotational symmetry and
the T flips the spin of the two magnetic atoms [Fig. 4(a)].
For a comprehensive study of the electronic profile, we have
calculated the band structure of FeSb2 by considering both
spin-polarized and SOC setups [Figs. 4(c) and 4(d)]. For
sampling, the band path we have considered is S − Y′ −
� − Y − A − Z − A′ as the optimum path of high-symmetry
points within the first Brillouin zone, as shown in Fig. 4(b).
The spin-polarized band structure shows antisymmetric bands
occurring between the spin-up and spin-down states, despite
the antiferromagnetic coupling between the two Fe atoms. The
nature of the spin-polarized band structure displays typical
behavior of a ferromagnetic band. This characteristic suggests
the possible presence of spin band splitting, attributed to the
broken T symmetry. The NRSS around the high-symmetry
point of a collinear AFM with compensated magnetiza-
tion, without implementing SOC, is a clear signature of an
AM [1–4,12,14].

The nondegenerate band at the � point splits up into spin-
up and spin-down along the Y′ − � and � − Y symmetry
paths at the Fermi level. A similar feature of band splitting has
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FIG. 3. (a) Torque (τ ) data for a FeSb2 single crystal at selected tilt angles (θ ). The sample’s torque response changes with the applied
magnetic field as it is rotated, showing de Haas–van Alphen (dHvA) oscillations. (b) Background-subtracted torque data for different θ values,
where quantum oscillations are visible and seem to shift in period as θ changes. (c) Frequency spectrum of the data shown in (b). The dashed
arrow indicates the position of the major peak (Fλ) in the spectrum. The x axis is plotted on a logarithmic scale for better visibility. (d) Angular
variation of Fλ with θ . The frequency initially increases, but decreases at higher angles above 40◦. Theoretical frequencies derived from band
24 are shown in open circles.

also been observed in A − Z and Z − A′ symmetry around the
Fermi energy [Fig. 5(a)]. The distinctive spin splitting and the
Fermi crossing are contributed by the bands 24 and 26 (spin
up and spin down). We have also observed the presence of a
flat band above the Fermi energy along the Y′ − � and � − Y

symmetries exhibited by band 25 (spin-up and spin-down).
The strength of spin splitting (	) around the Fermi energy
is determined by subtracting the energy for the up and down
spins, that is, E (↑) − E (↓) = |	|, and is plotted in Figs. 5(b)
and 5(c). |	| varies along the symmetry path and reaches the

FIG. 4. (a) Top view of FeSb2 structure in the xy plane, where two magnetic atoms are associated with the magnetic vectors representing
spin up and spin down (green arrows). The two Fe atoms in the unit cell are linked with four Sb atoms, creating a local environment of
yellow-shaded polyhedra called the motif. (b) First Brillouin zone showing high-symmetry points. Note that Y′ and A′ are positioned at
coordinates opposite to Y and A, respectively. Electronic band structure of FeSb2: spin-polarized calculation (c) without spin-orbit coupling
(SOC) and (d) with SOC. Three bands, i.e., 24, 25, and 26, intersect the Fermi level, showing FeSb2’s metallic properties.
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FIG. 5. (a) Band crossing of flat band and spin bands. (b) Band
splitting (|	|), near the Fermi level. The |	| reaches a maximum
value of ∼ 0.2 eV along A − Z − A′ (bottom panel).

maximum value of ∼ 0.2 eV. The |	| value is quite smaller
than that of the prototype AM RuO2 [2,64], which has a value
of 1.4 eV, but it is consistent with a recent DFT report on
FeSb2 [11].

The relativistic band structure, calculated by considering
the SOC effect, is presented in Fig. 4(b). Our SOC band
clearly captures the features of the non-SOC spin-polarized
bands (spin up and spin down). Three bands-24, 25, and
26-cross the Fermi level and contribute to the Fermi surface
of FeSb2. We have calculated the Fermi surface for both the
spin-up and spin-down bands that cross the Fermi level. The
Fermi surfaces, represented by two antisymmetric blue and
green lobes (with d-wave symmetry) near the � point, are
due to the spin-up and spin-down bands and correspond to
band 24 [Fig. 6(a)]. The Fermi surfaces shown in Figs. 6(b)
and 6(c) correspond to band 26, which crosses the Fermi level
at different locations within the first Brillouin zone along the
A′ − Z − A symmetry (Fig. 5).

According to Onsager’s relation [56,65], the frequency
of quantum oscillation is directly proportional to the cross
section of the Fermi surface. In order to compare experimen-
tally observed dHvA frequencies, we computed theoretical
frequencies using the Onsager relationship [66]. For this, we
used the SKEAF code [67] to extract the theoretical frequen-
cies from the Fermi surface cross-sectional area. Figure 3(d)
shows the angular dependence of the dHvA frequency Fλ,

FIG. 6. Fermi surfaces of FeSb2 depicting spin-up (green) and
spin-down (magenta) bands crossing the Fermi level. Three bands,
i.e., 24, 25, and 26, contribute to the Fermi surface.

along with the theoretical frequencies computed from band
24. In the graph, Fλ = 65 T, which is comparable to the
DFT-calculated value of approximately 75 T at θ = 0◦.
There appears a small variation frequency with θ , where Fλ

initially increases and then begins to decrease. Since fre-
quency measures the Fermi surface cross section [56,68],
the weak angular dependence of frequency suggests a nearly
isotropic Fermi surface cross section. This is also reflected
in the nearly spherical Fermi surface pocket observed for
band 24.

IV. SUMMARY

To summarize, we have presented the synthesis and de-
tailed electronic structure studies of FeSb2 through high-field
torque magnetometry and density functional theory (DFT)
calculations. The temperature dependence of magnetic sus-
ceptibility shows the antiferromagnetic behavior below 300 K.
It is important to note the weak upturn observed below
10 K in the susceptibility data [Fig. 1(b)], a feature that
has also been reported in previous studies [52,54]. Although
spectroscopic data and single-crystal analysis indicate a pre-
dominantly single-phase sample, we propose that this minor
upturn may result from either a trace amount of Fe-based
secondary phase contributing a small magnetic signal or from
changes in the electronic interactions within the material.
Further investigation into the specific nature or phase of
this Fe-related compound would provide valuable insights
for future work. To understand the electronic properties of
FeSb2, we performed high-field torque magnetometry with
the applied field up to 41 T and the torque signal showed
visible de Haas–van Alphen (dHvA) oscillations. By analyz-
ing the temperature and angular dependence measurements
of dHvA quantum oscillations, we estimated the effective
mass of the charge carriers and mapped the Fermi surface
cross section of FeSb2. We observed a prominent frequency
peak near 65 T, which shows only slight variation when
the sample is rotated in a magnetic field. This indicates
that the frequency originates from a nearly isotropic Fermi
surface.

It is important to note that Tang et al. [55] reported a
high-frequency torque measurement in FeSb2 and identified
three frequencies in dHvA oscillations between 60 and 120 T.
Using scanning electron microscopy (SEM), the authors ob-
served embedded antimony flux within or on the surface of the
crystals. The quantum oscillations disappeared once the em-
bedded antimony was removed by polishing, and the authors
suggested that the dHvA oscillations might have originated
from the embedded antimony crystal. However, quantum os-
cillations in materials are highly dependent on the crystallinity
of the sample, with high-quality, well-crystallized samples
being essential for their observation. Polishing a single crystal
can create a rougher surface, causing it to behave more like a
polycrystalline material, which may suppress quantum oscil-
lations. This effect could explain the absence of oscillations
in the polished FeSb2 samples studied by Tang et al. [55].
In our experiments, we carefully analyzed the crystals using
SEM [Fig. 1(a)] and found no trace of antimony flux on the
FeSb2 crystals. Additionally, torque measurements were con-
ducted only on SEM-verified crystals. Therefore, it is unlikely
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that the dHvA signals observed in our torque measurements
(Figs. 2 and 3) originate from any embedded antimony.

For a deeper understanding of its electronic profile, we
used DFT to calculate the electronic bands and Fermi sur-
face. Remarkably, the calculated bands exhibit a distinct
spin splitting in the compensated collinear antiferromag-
netic state, with the splitting amplitude reaching up to
0.2 eV. This spin splitting, despite the antiferromagnetic
coupling between Fe spins, aligns with features charac-
teristic of altermagnetic behavior. Three electronic bands
cross the Fermi level, contributing to the Fermi surface of
FeSb2. The Fermi surface exhibits anisotropic features in
the spin-up and spin-down pockets, displaying d-wave sym-
metry. We calculated theoretical frequencies based on the
Fermi pocket cross-sectional areas and compared them with
the experimentally observed dHvA frequencies. Although
FeSb2 has been known for a long time, its electronic and
magnetic properties have not been well explored. The com-
prehensive analysis presented in this work strongly suggests
that FeSb2 exhibits altermagnetic characteristics, providing a

promising pathway for the discovery of new altermagnetic
systems.
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