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Experimental conditions Paramenters
Target Zr, purity of 99.95 %
Target diameter and thickness 102 mm, 6.35 mm
Wafer Si, purity of 99.99 %
Wafer diameter and thickness 101.6 mm, 0.5 mm
Deposition temperature 300 C
Deposition time 180min
Power 300 W
Target-to-substrate distance 70 mm
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0.5m, Acton Research Co., Spectrograph 500i, USA), and an intensified photo diode array detector
(Princeton Instrument Co., IRY1024, USA). A He-Cd laser (Kimon, 1 K, Japan) with a wavelength of 325
nm and a power of 50 mW was utilized as an excitation source for PL measurementZ ©]-&3}%it}.
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