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Wavelength converters have been proposed as one of the ways to achieve higher efficiency in third generation solar cells [1]. The idea is to shift the wavelength of the light absorbed by the solar cell to the spectral region where the device is most efficient. Higher energy photons are often absorbed unproductively near the front contact of the solar cell. By the application of photoluminescent materials these photons are transformed into longer wavelength ones, which contribute more effectively to the generated photocurrent.
In this contribution wavelength converter materials containing luminescent rare-earth ions are examined on the example of Tb3+. Results on the preparation and luminescent properties of thin films containing Tb3+ prepared by magnetron co-sputtering are presented. On the other hand the improvement that a wavelength converter containing Tb3+ can produce on the efficiency of a thin film silicon single junction solar cell under AM 1.5 solar radiation is assessed by model calculations. Improvement of between 1 and 2.3% in the efficiency of the solar cells is estimated. These results compare favorably to recent experimental data on the enhancement of the efficiency of silicon-based solar cells using flexible transparent luminescent films containing trivalent rare-earth ions [2].
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