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ABSTRACT 

 
Meta-materials with alternating layers of magnetic materials, or materials with air-holes have are used to 
tailor the spin wave band gaps, in a manner analogous to photonic crystals. These magnonic crystals offer 
us new ways to explore coherent spin wave oscillations in resonant cavities, bringing us one step closer 
to the development of a SWASER, the spinwave equivalent of the optical laser.  Similarly, magnonic 
crystals waveguides (MCWs) are created by omitting a series of holes in a magnonic crystal. Such periodic 
lattices are easily extended to include many magnonic crystal cavities that are evanescently coupled to 
the MCW.  The analysis of such structures was possible using the plane wave method and micromagnetic 
simulations, for metallic magnetic films such as NiFe. A similar analysis of periodic structures in insulating 
films such as YIG proves to be more challenging as the low spin wave damping offers us millimeter sized 
devices, with an exchange length in nm. However, YIG does offer the advantages of rapid prototyping 
using a femtosecond laser.  We describe our efforts in designing such devices and the challenges involved 
in both simulating and fabricating magnonic crystal cavities. Finally, we end with ideas for a new generation 
of microwave devices for use in communications and in computing. 
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