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ABSTRACT:  
Spin waves are generated by the interaction between electromagnetic waves and ferromagnetic media. 
In the case of a ferromagnet with low magnetic losses, the amplitude increase of the incoming 
microwave easily creates non linear effects. In one hand, these non linear effects perturb the operation 
of devices like circulators, phase-shifters or filters, in the other hand, these effects may be very useful 
for making mixers, oscillators and to develop a new kind of devices generation for the front end 
protection of microwave circuits or for soliton generation. 
  
We propose for this thesis to investigate on the methods of use of ferromagnetic thin films in order to 
develop power limiters or to excite high amplitude solitons. The thesis will comprise an important 
experimental part devoted to the characterization (by a technique close to ferromagnetic resonance) of 
the involved phenomena and, in a second step, we will attempt to develop devices whom transmission 
strongly changes according to the incoming power. 
  
The thesis will also have a theoretical part in which dimensioning and modeling of the experiments 
will be performed thanks to analytical or numerical calculus. 
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