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SI-I: Time-resolved MOKE spectra showing the reflectivity and Kerr rotation together with the SEM images of the three
different samples S1, S2, and S3.
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Supplementary Figure 1. Background subtracted time-resolved (a) reflectivity and (c) Kerr rotation changes indicating acoustic (SAW) and
magnetization (SW) dynamics respectively detected for three different samples S1, S2, and S3 at a magnetic field of Hex = 1.75 kOe. (b)
and (d) are fast Fourier transformed (FFT) power spectra of the time-resolved reflectivity and Kerr rotation, respectively. The peaks indicate
the frequencies of the excited SW and SAW modes. (e-g) Scanning electron micrographs of NiggFe,o(Py) nanodots arranged in hexagonal
geometry (samples S1, S2, S3) with lattice constants d + s: 300 nm (e), 350 nm (f), 400 nm (g).



SI-II: The variation of SAW frequency as a function of lattice constant.
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Supplementary Figure 2. Experimentally estimated SAW frequencies as a function of lattice constants.

SI-III: Time-resolved MOKE showing the Kerr rotation for a continuous Py layer at different magnetic fields.
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Supplementary Figure 3. Time-resolved Kerr rotation data (a) along with their FFT power spectra (b) for a 20-nm-thick continuous Py film at
varying bias magnetic field. A single uniform precessional mode is observed for all bias field values.



SI-IV: Magnetic field dependence of the time-resolved Kerr rotation change for sample S3
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Supplementary Figure 4. Background subtracted time-resolved Kerr rotation change showing the presence of non-decaying magnetization SW
dynamics for S3 with decreasing magnetic field of Hex; .

SI-V: The coupled surface phonon - magnon dispersion relation for the cubic geometry
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Supplementary Figure 5. (a) The magnetoelastic dispersion relation presenting the coupling between the SAWs and SWs modes at 143 mT in
square lattice of Py dots. The Rayleigh (R), Love (L) and Sezawa (S) modes are labelled using the x— and y—indices of the reciprocal lattice
vectors in square lattice when folding into the first Brillouin zone; (b) the zoomed part of the dispersion relation around I" point, indicated by
the blue dashed rectangle in (a). The color of points indicate amplitude of the out-of-plane displacement.



