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Abstract: Ba,,Sr,TiOs:Re (BST:Re) thin films were synthesized by ion beam sputtering deposition. MgO(100) and
Si(100) substrates were used for different measure requirements. The as-deposited multilayer films were transformed
into polycrystalline films after two-step anealling-diffusion at lower temperature and crystallization at higher
temperature. The dielectric constants of BST:Re/MgO(Re=Er, Eu, Pr/Al) samples were determined by a scanning tip
microwave near-field microscopy. The results indicated that the dopings of appropriate amount of rare earth ions
improved the dielectric constants, where the optimal doping concentratrations of Er** and Eu** ions were around 4.5%
and 5.7%(atom fraction), respectively. The samples co-doped with Pr** and Al** got an optimum performance under 4—
8 of Al/Pr molar ratio. We also investigated the photoluminescence properties of BST:Re/Si (Re=Er, Eu) samples.
The luminescent quenching concentrations of Er* and Eu* ions doped in BST thin films were 4.20% and 8.95% (atom

fraction), respectively.
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Fig.1 Schematic diagrams of BST:Re sample deposition
a) sandwich construction of the as-deposited film; b) deposition address of different components (Re,O,) on the substrate;

c) gradient layer of Re,O, deposited with shutter moving
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Fig.2 XRD patterns of BST thin films deposited on
different substrates
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Fig.3 Dielectric constants of BST:Re/MgO thin films

&: microwave dielectric properties, &, value of BST without doping; test frequency: 2 GHz
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Table 1 Ionic radius (r) and electronegativity

r/ nm

six-coordination

twelve-coordination

Pauling electronegativity

Ba™ 0.134 0.151 0.89
Sr* 0.112 0.127 0.95
Ti* 0.068 - 1.54
o= 0.132 - 3.44
Pr* 0.101 0.125 1.13
Pr* 0.090 - 1.13
Er* 0.088 0.116 1.24
Eu™ 0.095 0.122 1.20
AI* 0.051 - 1.61
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Fig.4 Splitting of main PL peaks of BST:Re powders
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Fig.5 Emission spectra of BST:Er/Si samples

Inset is the effect of Er** concentration on the intensity.
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Fig.6 Emission spectra of BST:Eu/Si samples

Inset is the effect of Eu* concentration on the intensity.
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