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Dynamic interplay between spin waves and phonons in magnetostrictive Fe1-xGax 
thin films 
 
Projet scientifique : 
The elementary excitations of coupled spin systems in solids are called spin waves. Spin waves reflect the 
magnetization dynamics of ferromagnetic materials and in particular the magnetization precession in the 
GHz regime. Very recently, spin waves have been considered as good candidates for logic units and in 
particular to carry, transport and process information in nano-systems.[1] This new field of magnetism is 
called magnonics. Traditionally, spin waves are put into interaction with external magnetic fields, 
radiofrequencies or charge currents. In our laboratory we study how spin waves interact with sound at the 
GHz regime. Indeed, sound permit to trigger dynamic magnetic properties [2] and even reverse the 
magnetization when at resonance with spin waves. [3] To couple magnetization and sound we need a well-
known phenomenon called magnetostriction.  
In  magnetostrictive  systems  the  re-orientation  of  the  magnetization  of  the  magnetic  medium causes 
a spontaneous deformation and vice versa. Through magneto-elastic coupling surface acoustic wave 
(Rayleigh wave) can influence dynamically the magnetic properties of materials, as the magnetization or 
spin waves. Here, we propose an experimental work on the magnetostrictive thin  film Fe0.8Ga0.2, whose 
thickness varies between 25 to 200 nm. The thin films are grown on piezoelectric GaAs (001). The 
magneto-elastic coupling is intense in alloys of Fe0.8Ga0.2. The surface acoustic wave (SAW, Surface 
Acoustic Waves) will be excited and detected by interdigital  transducers (IDT Interdigital Transducers), 
deposited directly on a piezoelectric substrate GaAs. The propagation of acoustic waves will be studied by 
varying the intensity of the applied magnetic field, the temperature, the direction of propagation and the 
frequency of the acoustic wave. We will study how the equilibrium configuration of the layer of FeGa has a 
significant impact on the propagation of the acoustic wave, i.e. on its speed and attenuation. The student 
will also have the opportunity to participate to sample growth by Molecular Beam Epitaxy and 
characterization (RX diffraction, magnetometry, magnetic microscopy), to device preparation in a clean 
room and to experimental measurements. An analytical model developed by our team will be adapted to 
these new experiments. 
[1] Chumak et al. Nature Physics 11, 453 (2015) 
[2] M. Marangolo et al. Applied Phys. Lett. 105 (2014); J.Y. Duquesne et al. Phys. Rev. B 86 (2012). 
[3] L. Thevenard et al. Phys. Rev. B 93 (2016) 
 
Techniques utilisées : 
Qualités du candidat requises : 
 
Rémunération éventuelle du stage :  
Possibilité de poursuivre en thèse ? 
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