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Thin Film Formation by rf Sputtering with EuGa,S, Target and Photoluminescence of the prepared Films
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Abstract: Thin films were deposited on Si and fused quartz plate substrates by rf sputtering with an EuGa,S,

target, which was prepared by annealing of a mixture of EuS and Ga,S; powders. The deposited films were
annealed in the mixed atmosphere of S and Ar (or He). The films prepared under rf power of 300-400 W

showed photoluminescence characteristic to Eu®* ion. The films on the quartz substrate have grain-like region

with the longest size of 50 um and surface roughness of less than 0.3 pm, i.e. sufficient condition for small

surface laser construction.

Rough estimation shows that the necessary film thickness assuming 90 %

reflectivity of the two surfaces is 1.2 um under complete population inversion at room temperature using

actually measured quantum efficiency value of 17 %.
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Fig. 1. Film thickness vs. input microwave power.
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Fig. 2. Atomic compositions of annealed films.
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Fig. 3. X-ray diffractions of the films, (a) before annealing (b) after

annealing.
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Fig. 4. Emission spectra.
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Fig. 5. Optical microscope picture of a film and surface roughness.
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Fig.6 Reflection R, and scattering S, at film surface, and
reflection R, at interface.
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Fig.8 Transmittance 7} without CH,l, and 7; with CH,l,.
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Fig.9 Comparison of S; between the measured value from eq. (5)
and the calculated value obtained from the fitting of eq. (2).
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