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Exchange spring multilayers and graded materials offer potential to circumvent the 
super-paramagnetic limit in magnetic data storage. Exchange spring magnetic systems 
have been increasingly considered for application in storage and devices due to their 
thermal stability and relatively small coercivity in respect to other nanostructured 
materials. They have been proposed also for permanent magnet application with 
superior magnetic energy products – as large as (BH)MAX = 1 MJm-3. We are exploring 
magnetisation switching and dynamics in exchange-spring magnetic multilayers using a 
range of techniques: magnetometry, MOKE, magneto-transport, and ferromagnetic 
resonance (FMR). The latter is based on a Coplanar Waveguide (CPW) configuration 
combined with a vector network analyzer (VNA) within a microwave frequency range 
1-40 GHz. The samples of interest are based on MBE-grown R-T2 (R is a rare earth, T 
is a transition metal) compound superlattices with Laves-phase crystal structures, such 
as (110) DyFe2/YFe2. In the latter the YFe2 layers are magnetically soft and the DyFe2 
layers are hard (due to the crystal field anisotropy experienced by Dy). Our studies have 
revealed exchange spring behaviour which dominates the magnetic properties and can 
be tailored by choosing layer thicknesses. 
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