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* Magnetic phase separation [1]
* Presence of two AFM orderings:
Stripe : k; = (0.5,0,0)

Zig-zag : k, = (0.25,0.5,0)

* Evolve independently with
temperature — see with muons

[1] S. Wu et al., Phys. Rev. X 12, 021003 (2022)
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¢ A(t) = A1 COS(’}/HBWTFt)e_Alt + AZ e_/lzt + A3

* Low temperatures (T < T,,) correspond to a mixed
region

* Intermediate temperatures (T, < T < T,.q)isa
region of stripe-dominated magnetism

* Assigned via neutron and magnetometry results [1]

[1] S. Wu et al,, Phys. Rev. X 12, 021003 (2022)



Sample Orientation in ZF measurements
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* Partially orientated mosaic of single crystals, with c-axis parallel to
muon beam direction

* [nitial muon spin direction rotated 45°, components in both the ¢
and the ab directions
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/F measurements on Fe, 5NbS,
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* Behaviour of A(t) varies with
direction below T,

Au(t) (%)

A(t) = Ag e~ Mact + Ag e st + Ag

A(t) = Ay, cos(2mvgyt)e Mant + As,, e Msapt 4 As.,

MHz)

: * Oscillations follow order

parameter-like behaviour with
T., =40.2(4) K
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/F measurements on Fe, 5NbS,

Sullc

1w * Oscillations correspond to
regions of zig-zag magnetic
order (A,)
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* Terms with temperature
dependent A correspond to
stripe magnetic order (4s)
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Muon Site in Fe;5NbS, (and V, 5NbS,)

[1] T. J. Hicken et al., Phys. Rev. B. 105, L060407 (2022).

* |dentify single muon site:

100
3)’

(and crystallographic equivalent
positions)

* In agreement with a previously
report muon site in Cry5NbS, [1]



Dipole field calculations in Fe;,;NbS,

Ho (m;-r))r; m,
Bdip(ri) — EEL [ ri5 — ? B = Bdip + B + Bgem
Zig-zag Stripe
* Field direction: * Field direction:
~|0,0, 1] ~|0.7,0.4,0.55]
* Agrees with observation of * Agrees with similar muon
oscillations in only the ab plane response seen in ab and along ¢

for muons in stripe magnetism
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Low-temperature phase in V,,3NbS,

4}V, sNDS, 0.1} T=32K : "
=2 k= * Low-temperature transition seen
__0.05 . .
B with several techniques [1]
2@ 3
" =-0.0
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5 . g POt I * Large spontaneous anomalous
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[1] M. K. Ray et al., Nature Communications 16, 3532 (2025).



Topological magnetism in V, 5NbS,

Vi/3NbS,
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Figure adapted from ref [2]
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* Topological magnetic excitations [1]

* Corresponds to a peak in the dynamical
relaxation rate on the muon timescale

e Similar to behaviour in skyrmion lattice
hosting Cu,0SeO; [2]

[1] M. K. Ray et al., Nature Communications 16, 3532 (2025).
[2] T. J. Hicken et al., Phys. Rev. B 103, 024428 (2021).
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