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1 Magnetic-field dependence of quasiparticle excitations

Here we present the magnetic-field dependence of magnon polaron excitations under an out-of-plane
magnetic field up to 5 T measured with W tip at 45 mK. The magnetic field shifts the magnon
dispersion up because of the Zeeman energy, whereas the phonon dispersion is independent of the
magnetic field. Note that the 0.3 mV does not change with magnetic field, which originates from
the dynamical Coulomb blockade [1–4].
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Supplementary Figure 1: Magnetic-field dependence. dI2/dU2 measured at 45 mK under
different magnetic fields at 0 T (black curve), 3 T (red curve), and 5 T (green curve). The tunneling
conditions: 0 T (U = 20 mV, I = 2 nA with Umod=0.5 mV), 3 T (U = 10 mV, I = 2 nA with
Umod=0.5 mV), 5 T (U = 10 mV, I = 2 nA with Umod=0.5 mV). The modulation frequency was
3.421 kHz the same for different magnetic field.

With magnon-phonon coupling, magnon polarons emerge at the avoided band crossings, leading
to an enhanced inelastic signal at the energy of the band crossing. The band crossings shift in
energy in a magnetic field in a complex way. In case the magnon dispersion is flatter than the
phonon dispersion, i.e. at low energies, the application of an out-of plane magnetic fields increases
the magnon energy and the crossing point with the phonon branch shifts to higher energies and
higher momenta (see e.g. Fig. 4d, low energy crossing at 0.8 meV). In the opposite case of a
steeper magnon dispersion, the up-shift of the magnon dispersion shifts the crossing point to lower
momentum and the energy of the crossing shifts downward (see e.g. Fig. 4b, crossing at 5.2 meV).
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At energies, where both dispersions are tangential, the crossings may disappear with the field (see
e.g. Fig. 4b and c between 1.2 and 2.5 meV). Indeed, we observed this behavior of the inelastic
peaks in the dI2/dU2 spectra under different magnetic fields.

2 Temperature dependence of quasiparticle excitations

Supplementary Figure 2 shows low-energy excitations at 775 mK with W tip. The thermal broad-
ening smears the peaks at 0.8, 2.3, 3.8 and 5.1 meV (Fig. 1d), where a broad peak can be seen as
shown in Supplementary Fig. 2. We can expect that at even higher temperature all the individual
peaks will merge as one broad peak.
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Supplementary Figure 2: Temperature dependence. dI2/dU2 spectra measured at 775 mK .
The tunneling condition was U = 20 mV, I = 3 nA, and Umod=1 mV at 6.551 kHz.

3 Identify magnon-phonon band crossings

With the dispersions of the phonon and the magnon, we calculated their band crossings as follows.
We defined an intensity function to characterize the band crossings. I(ωm(q)) =

∑
ν

η
(ωm(q)−ων

p (q))
2+η2

,

with a small broadening parameter η = 0.05 meV. ν is the phonon band index. A peak appears in
I(ωm(q))) when the phonon band crosses with the magnon band (ωp(q) = ωm(q)).
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Supplementary Figure 3: Identify magnon-phonon band crossings. a-c are band crossings in
[100], [-120] and [001] directions, respectively.

4 Model calculations for optical phonon with and without magnon-
phonon coupling

Here we demonstrate that the lowest optical phonon band crosses with the magnon band, resulting
in the magnon polaron excitation at 5.18 meV which agrees with our experimental results very
well. The parameters used for the model calculations are the same with Figure 5 in the maintext.
Generally, the optical phonon has one crossing with magnon band. In the case of magnon-phonon
coupling, the avoided crossing results a peak in ISTS.

5 Temperature dependence of the in-plane electrical resistivity of
the Fe3GeTe2 single crystal

Wemeasured the temperature dependence of the in-plane electrical resistivity of the Fe3GeTe2 single
crystal (Supplementary Fig. 5). We discussed about the influence of magnon-phonon coupling on
electric resistivity here. Electric resistivity in metals is caused by the inelastic scattering of hot
carriers off bosonic excitations of the crystal, i.e. off phonons and in magnetic materials additionally
off magnons. In a conventional description of these scattering processes, the dispersion and bosonic
density of states of the two are treated separately. While this is usually a good approximation, the
situation changes in 2D systems with sufficient magnetoelastic coupling, i.e. typically when large
magnetocrystalline anisotropies couple the spin and lattice degree of freedom. In this case, phonons
and magnons hybridize near band crossings. The hybridized magnon polarons can, however, much
more efficiently couple to the conduction electrons, as the strict spin selection rules are lifted. As a
consequence, a larger temperature dependence is expected than from phonons, alone, in the relevant
temperature ranges. Supplementary Figure 5 displays the resistivity measured after magnetically
saturating the FGT sample followed by warming up, displaying a sizable increase of resistivity
above about 10 K and a kink at the Curie temperature. Notably, there is no clear maximum of the
resistivity observed that would indicate a Kondo lattice behavior [5, 6]. A weak change of slope
can, however, be seen around 80 K, which roughly corresponds to a thermal energy of the highest
observed phonon-magnon crossing point and the resistivity is almost constant below about 9 K,
corresponding to thermal energies below the lowest hybridization point.
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Supplementary Figure 4: Model calculations for optical phonon without and with magnon-
phonon coupling. a Band crossing for magnon and optical phonon. b The derivative of electron
self-energy without magnon-phonon coupling. c Avoided band crossing between magnon and optical
phonon. d The derivative of electron self-energy i.e., ISTS for magnon polaron.

5



Supplementary Figure 5: Temperature dependence of the in-plane electrical resistivity
of the Fe3GeTe2 single crystal. Resistivity vs temperature after magnetically saturating the
FGT sample followed by warming up. Inset shows the semi-logarithmic plot of the resistivity at
low temperatures under different magnetic fields.
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