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ABSTRACT BODY: 
Multilayers of Ba0.5Sr0.5TiO3 (BSTO) and BaFe 12O19 (BaF), with tunable permeability and 

permittivity are attractive systems for radio frequency and microwave applications. We have 
grown multilayers of BSTO and BaF using magnetron sputtering on thermally oxidized Si 
(100) and Al2O3 substrates. Film growth conditions such as sputtering parameters, substrate 

annealing were optimized to obtain high quality multilayers. The as-grown films were 
amorphous and different annealing procedures were explored to stabilize crystalline phases. 
X-ray diffraction established that both BSTO and BaF were formed and cross-sectional SEM 
studies showed sharp interfaces between BSTO and BaF layers. Magnetization, M(H), showed 
a large coercivity (~ 2500 Oe) consistent with the hard magnetic hexaferrite component. 
The hysteresis loops also revealed the distinct influence of magnetocrystalline and shape 
anisotropies at different temperature ranges. The multilayers were then used as substrates 
on which ordered arrays of Fe3O4 nanoparticles were deposited using the Langmuir-Blodgett 

method. A room temperature thin film impedance measurement system based on lateral 
probe fixtures has been set up to study the frequency response up to 3 GHz using a vector 
network analyzer. Preliminary measurements and analysis of the frequency dependence and 
tunability of these structures under applied electric and magnetic fields will be presented. 
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