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While magnetic skyrmions in perpendicular magnetic anisotropy (PMA) systems are extensively studied, their re-
alization in in-plane magnetic anisotropy (IMA) materials remains largely unexplored. Here, we demonstrate that Janus
NbXTe (X = Se, S) monolayers host spontaneous tilted chiral textures, stabilized by substantial Dzyaloshinskii-Moriya
interaction (DMI) (0.80 meV for NbSeTe, 0.59 meV for NbSTe) and intrinsic IMA. Combining first-principles calculations
and atomistic spin dynamics simulations, we establish that perpendicular fields and biaxial strain independently reshape
the energy landscape by tuning the competition among exchange, DMI, and anisotropy. Remarkably, while both materials
spontaneously host skyrmions at zero field, NbSTe exhibits a superior field response, enabling multi-skyrmion nucleation
at ~ 0.2 T compared to ~ 0.8 T for NbSeTe. Moreover, NbSTe sustains stability under 6% tensile strain, whereas Nb-
SeTe undergoes topological degradation into chain-like textures. This work elucidates the stabilization mechanisms in
two-dimensional (2D) IMA systems and identifies NbSTe as a robust candidate for low-power spintronic applications.
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1. Introduction

Magnetic skyrmions, nanoscale swirling spin textures
characterized by non-trivial topological protection, have
emerged as promising candidates for next-generation spin-
tronic applications,!!~”! due to their ultralow driving current
densities, enhanced stability, and potential for high-density

8-10

information storage. % These topologically protected mag-

netic structures arise from the delicate interplay among various

s,[1I=14 with the Dzyaloshinskii—-Moriya

magnetic interaction
interaction (DMI) playing a pivotal role in their stabilization.
To date, the majority of skyrmion research has focused on ma-
terials with perpendicular magnetic anisotropy (PMA), where
skyrmions manifest as topological solitons aligned perpendic-
ular to the material plane.!'>!% In such systems, the com-
petition among ferromagnetic exchange, DMI, and magnetic
anisotropy, often modulated by external magnetic fields, gov-
erns the stability and size of skyrmions.['’-1°] Experimental
observations have confirmed the existence of skyrmions in
PMA materials, including magnetic multilayers,?*->?! bulk

5,123241 and, more recently, two-dimensional van der

crystal
Waals materials.!?>6] Parallel to these developments, signifi-
cant progress has been achieved in related topological phases,
such as the quantum anomalous Hall effect and the valley Hall
effect in two-dimensional (2D) magnetic systems. 27~

It is known that materials with in-plane magnetic
anisotropy (IMA) harbor equally rich magnetic texture diver-
sity compared to PMA systems, yet remain significantly un-

derexplored in the context of topological magnetism. In IMA
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systems, the magnetic easy axis lies within the material plane,
fundamentally altering the energy landscape and enabling the
formation of novel magnetic configurations.*%3!) The inter-
play between DMI and IMA can give rise to unconventional
spin textures, including tilted skyrmions and helical struc-
tures, which exhibit distinct topological properties and dy-
namic behaviors, 3233

The 2D Janus materials, distinguished by intrinsic struc-
tural asymmetry, have recently garnered considerable atten-
tion as promising platforms for exhibiting substantial DMI
and novel optoelectronic properties.*#% The broken inver-
sion symmetry inherent in Janus structures naturally satis-
fies the crystallographic requirements for DMI, #1421 while
their reduced dimensionality enhances quantum confinement
effects and spin—orbit coupling (SOC).[*>*1 Among vari-
ous Janus candidates, transition metal dichalcogenide (TMD)
monolayers have shown particular promise due to their tun-
able magnetic properties and compatibility with existing de-

5.14471 Recent theoretical studies have sug-

vice architecture
gested that Janus NbXTe (X = Se, S) monolayers possess fa-
vorable electronic and magnetic properties for hosting com-
plex spin textures.*¥9 Moreover, strain engineering has
been demonstrated to be an effective approach for manipulat-
ing chiral magnetic structures in similar Janus systems, such
as the MnSeTe monolayer.l>!! These materials combine the
structural advantages of Janus compounds with the magnetic
versatility of niobium-based systems, >3] potentially offer-

ing a unique platform for exploring IMA-driven topological
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magnetism. However, a comprehensive investigation of their
magnetic texture formation and the mechanisms for external
control remains lacking.

In this work, we present a systematic first-principles in-
vestigation of tilted chiral magnetic textures in Janus NbXTe
(X = Se, S) monolayers. By combining density functional the-
ory calculations with atomistic spin dynamics simulations, we
demonstrate that these materials intrinsically host spontaneous
tilted magnetic textures driven by the interplay between sub-
stantial DMI and intrinsic IMA. Furthermore, we elucidate the
tunability of these textures under external magnetic fields and
mechanical strain, identifying optimal conditions for stabiliz-
ing isolated tilted skyrmions. Our findings not only advance
the fundamental understanding of topological magnetism in
IMA systems but also provide a theoretical framework for ex-
perimental realization and device applications.

2. Computational methods

All structural optimizations, electronic structure calcula-
tions, and magnetic parameter determinations were performed
using the Vienna ab initio simulation package (VASP), which
implements density functional theory (DFT). The exchange-
correlation interactions were described using the Perdew—
Burke—Ernzerhof (PBE) functional within the generalized gra-
dient approximation (GGA). To account for the strong correla-
tion effects of Nb 4d electrons, the DFT + U method was em-
ployed, with an effective Hubbard parameter U set to 2.1 eV.
The 2D Janus NbXTe (X = Se, S) monolayers were modeled
using a slab geometry with a 17 A vacuum layer to suppress
spurious interlayer interactions. The crystal structures were
fully relaxed until the residual forces on all atoms were less
than 1073 eV/A, with an electronic energy convergence crite-
rion of 107% eV. A plane-wave cutoff energy of 500 eV was
employed throughout all calculations. The Brillouin zone was
sampled using a I'-centered 12 x 12 x 1 k-point mesh. Ad-
ditionally, the dynamical stability of the optimized structures
was verified through phonon dispersion calculations using the
PHONOPY code.

To investigate the magnetic properties of NbXTe mono-
layers, we employed the following spin Hamiltonian:

H=-JY 88;+KY (55)
(i.j) i
=Y Dij-(SixS;)—uxpBY S;. (1)
(i.j) i
Here, S; denotes the unit spin vector at the i-th Nb site, and
(i, j) represents nearest-neighbor Nb pairs. The parameters J,
K, and D;; correspond to the Heisenberg exchange interaction,
single-ion magnetic anisotropy, and DMI, respectively. The
final term represents the Zeeman interaction, where LNy and
B denote the atomic magnetic moment and the external mag-
netic field, respectively. The sign conventions are defined as

follows: J > 0 indicates ferromagnetic coupling, K > 0 favors
IMA, and the in-plane DMI component dj > 0 favors clock-
wise (CW) spin rotation. Although itinerant electrons may
mediate long-range interactions (e.g., RKKY) in metallic sys-
tems, we adopt the nearest-neighbor approximation, as direct
exchange interaction dominates the energy scale. This mini-
mal model sufficiently captures the essential physics of DMI-
induced skyrmion formation, consistent with previous theoret-
ical studies.[41->4-36]

To quantitatively determine the key magnetic parame-
ters (J, K, d)|), we performed energy mapping analysis based
on DFT total energies. The nearest-neighbor Heisenberg ex-
change coupling J was derived from the energy difference
between ferromagnetic (FM) and zigzag antiferromagnetic

(AFM) configurations in a rectangular supercell. The ex-
change constant can be expressed as
Exrm — Erm
J=————, 2
T @

where Ery and Eapm represent the total energies of the FM
and AFM configurations, respectively, and S denotes the mag-
nitude of the unit spin vector (|S| = 1).

The single-ion magnetic anisotropy K was determined
from the energy difference between out-of-plane (z) and in-
plane (x) spin orientations
E,—E,

s§2 7
where E, and E, are the total energies with magnetization per-
pendicular and parallel to the monolayer plane, respectively.
A positive K value indicates that the easy axis lies within the

3

plane.

Then, the DMI strength d is evaluated using the energy
difference between cycloidal spin spirals with opposite chiral-
ities. The DMI parameter can be obtained as

a,_Ecw—EAcw
I~ s

where Ecw and Eacw are the total energies of clockwise and

“

anticlockwise spin configurations, respectively, and the factor
12 is derived from lattice geometry and the number of DMI-
active bonds in the supercell.

Atomistic spin dynamics simulations were performed us-
ing the SPIRIT code on a 100 x 100 x 1 two-dimensional lat-
tice to investigate magnetic textures and their evolution un-
der external perturbations.®”] Each lattice site represents an
atomic magnetic moment with grid spacing equal to the mate-
rial’s lattice constant, and periodic boundary conditions were
applied to simulate an effectively infinite monolayer. The sim-
ulations were conducted at 7' ~ 0 K, utilizing the key magnetic
parameters — including the nearest-neighbor exchange cou-
pling strength, the DMI strength, and the magnetic anisotropy
constant — extracted from our first-principles calculations.
The temporal evolution of the spin unit vector S; at site i is
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governed by the Landau-Lifshitz—Gilbert (LLG) equation, ex-
pressed as

yo
1+ o2

8Si — LS'XH?“—

o1 ——1+a2 S,'X(S,'XH?H). (5)

Here, 7 is the gyromagnetic ratio, and ¢ is the dimension-
less Gilbert damping parameter. The effective magnetic field
H{' is defined as the negative functional derivative of the spin
Hamiltonian (Eq. (1)) with respect to the local magnetic mo-
ment m; = pnpS; (ie., HF = —%).

3. Results and discussion

Structural optimizations were performed for two-
dimensional NbXTe (X = Se, S) monolayers to identify their
ground-state configurations (Fig. 1). In these structures, the
central Nb layer is asymmetrically sandwiched between two
distinct chalcogen layers (Se/S and Te). This intrinsic out-of-
plane asymmetry breaks inversion symmetry, establishing the
structural foundation for DMI and enabling chiral magnetic
texture formation. Symmetry analysis indicates that Janus
NbXTe monolayers adopt a hexagonal structure with C3,, point
group symmetry (space group P3ml). The calculated equilib-
rium lattice constants are 3.630 A for NbSeTe and 3.561 A for
NbSTe, reflecting the smaller ionic radius of S compared to

Se.
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Fig. 1. (a) Top view of the Janus NbX Te (X = Se, S) monolayer structure.
(b) Phonon dispersion spectrum of NbSeTe. (c) Side view of the mono-
layer; the superimposed arrows indicate the two spin configurations with
opposite chiralities used to calculate DMI parameters. (d) Variations of
the total energy during ab initio molecular dynamics (AIMD) simulations
for NbSeTe at 300 K.

To evaluate the structural stability, we performed phonon
dispersion calculations and AIMD simulations. As shown in
Fig. 1(b), the phonon dispersion of the NbSeTe monolayer
exhibits no imaginary modes throughout the Brillouin zone,
confirming dynamical stability. Furthermore, 10 ps AIMD
simulations at 300 K were conducted to assess thermal sta-
bility. The total energy remains stable with minimal fluctua-
tions around the equilibrium value (Fig. 1(d)), and the atomic

configuration preserves its structural integrity without signifi-
cant distortion. These results confirm that Janus NbX Te mono-
layers are dynamically and thermally stable, providing a solid
foundation for investigating their magnetic properties and po-
tential topological spin textures.

To investigate the magnetic properties, we calculated the
exchange coupling parameters for Janus NbSeTe and NbSTe
monolayers, as shown in Fig. 2(a). The NbSeTe monolayer
exhibits stronger exchange interactions (J) than NbSTe, con-
sistent with its higher Curie temperature (7¢ ~ 148 K vs. 69 K
for NbSTe) obtained from Monte Carlo simulations (Fig. 3(a)).
Both monolayers display pronounced IMA (K > 0) of ap-
proximately 3.6 meV, which favors the formation of tilted
skyrmions rather than the perpendicular skyrmions typical of
systems with PMA. The calculated DMI strengths are d| =
0.802 meV for NbSeTe and d| = 0.592 meV for NbSTe. These
substantial DMI values, arising from the interplay between
spin—orbit coupling and the broken inversion symmetry inher-
ent to the Janus structure, indicate favorable conditions for sta-
bilizing chiral magnetic textures.

To elucidate the atomic origins of DMI, we analyzed the
SOC energy differences corresponding to opposite chiralities,
as presented in Fig. 2(b). Similar to DMI mechanisms in ferro-
magnet/heavy metal heterostructures (Fert-Levy type), the in-
teraction primarily stems from heavy metal contributions. For
NbSTe, Nb and Te atoms provide the dominant contributions,
while S atoms contribute minimally. This reflects the strong
SOC of Te atoms and their interaction with neighboring Nb
atoms. In NbSeTe, Te atoms contribute most significantly, fol-
lowed by Nb atoms, with Se atoms contributing least. This
enhancement in Te contributions upon S — Se substitution re-
flects changes in the local atomic environment, SOC strength,
and orbital hybridization patterns.

Figure 2(c) further displays the ELF distribution along the
[110] direction for NbSeTe. The high ELF regions clearly de-
lineate covalent bonds between Nb and chalcogen atoms. Cru-
cially, the Janus structure creates pronounced asymmetry in
the ELF distribution between Nb—Se and Nb—Te bonds. The
Nb-Te bond exhibits stronger electron localization and dis-
tinct spatial morphology compared to the Nb—Se bond, di-
rectly manifesting the broken inversion symmetry at the elec-
tronic level. This microscopic asymmetry, coupled with SOC,
provides the fundamental physical basis for DMI generation.

The magnetic transition temperature (7¢) is a critical pa-
rameter for evaluating the thermal stability of magnetic or-
der. We determined T¢ for NbSeTe and NbSTe monolay-
ers via Monte Carlo (MC) simulations using the mcsolver
package.®®! As shown in Fig. 3, Tc was identified from the
peak in the temperature-dependent specific heat capacity (C,),
which marks the magnetic phase transition. The estimated val-
ues are T ~ 148 K for NbSeTe and 69 K for NbSTe. The
substantially higher T of NbSeTe correlates directly with its
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stronger exchange coupling, confirming that enhanced mag-
netic interactions stabilize magnetic ordering at higher tem-
peratures.

To explore their potential for two-dimensional spintronic

strain on magnetic ground-state stability, focusing on the evo-
lution of chiral magnetic textures. Our analysis ranges from
—2% (compressive) to +6% (tensile) strain, covering the ex-
perimentally accessible range for mechanical tuning of 2D ma-

applications, we further investigated the effects of biaxial terials.
(a) ®) Nb EENbSTe (0 1
d) |m 0.592 Bl NbSTe
3.69
k Te
J 8.232
Nb I NbSeTe
4 0.803 I NbSeTe
Se
k 3.521
Te
J 10.863
0 2 4 6 8 10 12 0 0.4 0.8 1.2 1.6
0

AEgo¢ (meV)

Fig. 2. (a) Exchange coupling strength (J), DMI strength (d))), and magnetic anisotropy constant (K) for NbSeTe and NbSTe monolayers.
(b) Atom-resolved localization of the SOC energy difference (AEsoc) originating from different atomic types. (c) Electron localization function

(ELF) map of the NbSeTe monolayer.
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Fig. 3. Monte Carlo simulations of magnetization (blue) and specific heat
(red) for (a) NbSeTe and (b) NbSTe monolayers.

To elucidate how biaxial strain modifies the magnetic
properties of NbXTe monolayers, we first evaluated the sta-
bility of the magnetic ground state and the evolution of key
interaction parameters. As shown in Figs. 4(a) and 4(d), en-
ergy differences between FM and AFM configurations indi-
cate that the FM state remains the ground state across the en-
tire strain range investigated (—2% to +6%). This robust fer-
romagnetic ordering under mechanical deformation provides
a stable foundation for tuning chiral magnetic textures. The
strain dependence of the nearest-neighbor exchange coupling
(J), however, exhibits distinct behavior in the two materials.
For NbSeTe (Fig. 4(b)), J increases monotonically with tensile
strain, from approximately 9.6 meV to 15.1 meV — a trend at-
tributed to the modulation of orbital overlap by increased inter-
atomic distances, which strengthens the exchange interaction.
In contrast, NbSTe (Fig. 4(e)) displays non-monotonic behav-
ior: J initially increases under tension, reaches a maximum
of approximately 8.3 meV at 1%—2% strain, and subsequently
decreases. This distinct trend likely originates from a com-
plex interplay between strain-induced changes in Nb—S bond
geometry and orbital hybridization, where optimal conditions
for exchange coupling occur at intermediate strain levels.

Next, we analyzed the effect of strain on the magnetic
anisotropy constant (K), which is crucial for stabilizing tilted

spin textures. As shown in Figs. 4(c) and 4(f), both materi-
als exhibit a monotonic reduction in K with increasing tensile
strain, indicating a weakening of intrinsic IMA. However, their
sensitivities to strain differ markedly. NbSeTe shows a moder-
ate decrease, with K declining from ~ 4.0 meV at —2% strain
to ~ 2.05 meV at +6% strain. NbSTe, in contrast, displays a
far more pronounced response: K decreases from ~ 4.25 meV
to ~ 0.7 meV over the same range. This substantial softening
of the easy-plane character in NbSTe under tensile strain is
particularly noteworthy, as it dramatically lowers the energy
penalty for out-of-plane spin canting. The divergent strain
responses of exchange coupling and magnetic anisotropy in
NbSeTe and NbSTe highlight the material-specific tunabil-
ity of their magnetic energy landscapes. The ability to pre-
cisely weaken IMA — especially in NbSTe — while main-
taining robust ferromagnetism is critical for engineering tilted
skyrmions. This interplay between strain-modified anisotropy
and DMI provides a powerful mechanism for controlling the
stability and morphology of such chiral textures, as explored
further below.

Having established the strain-tunable nature of exchange
coupling and anisotropy, we now turn to the DMI, a key in-
gredient for chiral magnetism. As illustrated in Figs. 5(a)
and 5(c), both NbXTe monolayers exhibit pronounced, non-
monotonic variation in DMI strength d” under biaxial strain,
revealing a complex yet powerful control mechanism. For Nb-
SeTe, dH varies around its zero-strain value of 0.80 meV, peak-
ing at ~ 0.86 meV under 2% compression and showing an
initial decrease followed by recovery under tension. Similarly,
NbSTe displays a non-trivial strain dependence: d initially
decreases under tension before rising to ~ 0.61 meV at +6%
strain.
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Fig. 4. Energies of (a) and (d) zigzag-AFM and FM ground-state configurations, (b) and (e) nearest-neighbor exchange coupling strength (J),
and (c) and (f) magnetic anisotropy constant (K) for NbSeTe and NbSTe monolayers under different biaxial strains.
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Fig. 5. Evolution of DMI properties under biaxial strain. (a) and (c)
variations of the total DMI strength (d)), and (b) and (d) atom-resolved
localization of the SOC energy difference (AEsoc) originating from Nb,
Se/S, and Te atoms.

(a) ;:%:! =

(b)

Fig. 6. Initial magnetic textures of NbSeTe and NbSTe monolayers in
their intrinsic states: (a) NbSeTe, (b) NbSTe.

To understand the microscopic origins of this behavior,
we decomposed the DMI into atom-resolved contributions by
analyzing SOC energy differences, as shown in Figs. 5(b)
and 5(d). In NbSeTe, the overall non-monotonic trend arises
from competing atomic contributions. While Te atoms, driven
by their strong SOC, provide the dominant positive contri-
bution across all strains, both their influence and that of Nb

atoms gradually diminish with increasing tensile strain. Con-
currently, the Se contribution undergoes a sign reversal, tran-
sitioning from negative under compression to positive under
tension. This interplay of diminishing positive contributions
and a sign-changing term leads to the observed fluctuation in
the total DMI. In contrast, the mechanism in NbSTe is more
straightforward: contributions from both Nb and Te atoms in-
crease monotonically with tensile strain, while the S contribu-
tion steadily decreases. This redistribution of atomic influence
is key — at higher tensile strains, the rapidly strengthening
positive contributions from Nb and especially Te atoms effec-
tively outweigh the weakening negative contribution from S,
driving the overall DMI recovery and enhancement. This anal-
ysis reveals that macroscopic DMI tunability is governed by a
delicate, strain-dependent balance of competing atomic-level
interactions.

Furthermore, atomistic spin dynamics (ASD) simula-
tions were performed for both NbXTe monolayers under pe-
riodic boundary conditions in the absence of external fields
or strain. As illustrated in Fig. 6, the resulting spin config-
urations exhibit tilted chiral textures with skyrmion-like mor-
phology. Specifically, NbSeTe forms a highly symmetric tilted
skyrmion with a well-defined circular core (Fig. 6(a)), whereas
NbSTe (Fig. 6(b)) displays a noticeably more distorted tex-
ture, featuring an irregularly shaped core and pronounced
anisotropic spin distribution. These spontaneous non-collinear
structures originate from energetic competition between IMA,
which favors in-plane spin alignment, and DMI, which drives
chirality and spin canting. The distinct morphologies directly
reflect the material-specific interplay of intrinsic magnetic pa-
rameters in each system.

In addition, the effects of a perpendicular magnetic field
(B;) on the magnetic texture reveal distinct field-dependent

037504-5



Chin. Phys. B 35, 037504 (2026)

evolution pathways. The NbSeTe monolayer exhibits a sys-
tematic evolution with increasing field strength (Figs. 7(a)—
7(f)). At zero field, the system spontaneously forms tilted tex-
tures through the competition between IMA and DMI, man-
ifesting as parallel domain walls with opposite chirality un-
der periodic boundary conditions. These walls contain tilted,
continuously rotating magnetic moments. Under weak fields
(Fig. 7(c), 0.8 T), the Zeeman effect reconstructs the domain
wall structure into parallel domains containing two isolated
skyrmion-like cores. This two-skyrmion configuration persists
at intermediate fields (Figs. 7(d)-7(e), 1.2-2.0 T) as the en-
hanced Zeeman coupling strengthens the out-of-plane compo-
nents. Finally, at high fields (Fig. 7(f), 5.0 T), the Zeeman en-
ergy dominates, overcoming any structural barriers to achieve

\\\ I\ o dain, \\
.

A\
(2) \0 T (h)

0.2 I

uniform ferromagnetic saturation.

In comparison, NbSTe displays a similar overall evolu-
tion but with a significantly accelerated low-field response.
At a relatively low field of 0.2 T (Fig. 7(h)), the system al-
ready forms two distinct, isolated skyrmion cores, indicating
a lower energy threshold for skyrmion formation compared
to NbSeTe.
magnetic parameter ratios in NbSTe, where the energy bal-

This enhanced sensitivity reflects the specific

ance favoring skyrmion stability is achieved at a much-reduced
field strength. Furthermore, while both materials eventually
reach saturation, NbSTe exhibits enhanced skyrmion stability
at higher fields. These distinct behaviors underscore the tun-
ability of magnetic textures through both material engineering

201 5.0 Ik

and external field control.

14T\ (k)

Fig. 7. Simulation results under different magnetic fields: (a)—(f) NbSeTe, (g)-(1) NbSTe.

Figure 8 further demonstrates the modulation of mag-
netic textures by biaxial strain in 2D NbSeTe and NbSTe
monolayers. Under a —2% compressive strain, the complex
chiral textures in both materials are significantly simplified,
with their intrinsic skyrmion cores suppressed. This trans-
formation results in chain-like arrangements of domains sep-
arated by tilted domain walls. Such structural changes indi-
cate that compressive strain fundamentally alters the energetic
balance among the underlying magnetic interactions. Specif-
ically, it enhances contributions favoring collinear spin align-
ment, causing these fragmented, chain-like configurations to
become the new ground state.

NbSeTe // —\\ NN

=
—2% 2% 4% 6%

NbSTe

>
>

Strain (%)

Fig. 8. Simulation results under different strains.

The two materials exhibit markedly different responses
under tensile strain, although both are capable of forming
skyrmion cores. In NbSeTe, increasing tensile strain causes
the skyrmion-like domains to progressively widen, eventually
transitioning into a multi-segmented chain structure at higher
strains — morphologically similar to the compressive case.
This evolution is attributed to the strain-induced increase in

exchange coupling and a concurrent decrease in easy-plane
anisotropy. While a skyrmion core can initially form, the dom-
inant increase in J and decrease in K eventually overwhelm the
stabilizing influence of d|, rendering the extended chain struc-
ture more energetically favorable than isolated skyrmions. In
stark contrast, NbSTe demonstrates an enhanced capability to
both form and sustain skyrmions. It nucleates two distinct
skyrmion cores at 4% tensile strain and, remarkably, retains
a stable skyrmion core even at larger strains. This behavior is
highly consistent with our magnetic field-tuning results, con-
firming that NbSTe possesses an intrinsic propensity for form-
ing more stable and robust skyrmions.

4. Conclusion

In summary, this study systematically elucidates the for-
mation mechanisms of tilted chiral magnetic structures in
Janus NbSeTe and NbSTe monolayers through combined first-
principles calculations and atomistic spin dynamics simula-
tions. We establish that intrinsic in-plane magnetic anisotropy
and substantial Dzyaloshinskii-Moriya interaction are essen-
tial for stabilizing these non-collinear topological states, with
both monolayers spontaneously hosting tilted chiral textures
at zero field. Despite similar ground-state configurations, the
two materials exhibit markedly different tunability: NbSeTe
requires relatively high fields (~ 0.8 T) for efficient multi-
skyrmion nucleation, and its topological order degrades into
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chain-like textures under larger tensile strains, whereas Nb-
STe emerges as a superior platform, enabling multi-skyrmion
nucleation at remarkably low fields (~ 0.2 T) while preserving
topological order under tensile strains up to 6%. This contrast
arises from distinct competition among exchange, DMI, and
anisotropy, which reshapes the energy landscape under exter-
nal perturbations. Our findings highlight the dominant role
of intrinsic material properties in determining the efficacy of
external control, positioning NbSTe as a promising candidate
for low-power spintronic applications and motivating future
experimental validation of chiral magnetic states in 2D IMA
systems.
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