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laser treatment causes:

• surface structuring

• inclusion of dopants
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increase efficiency by:

• increasing surface area

• shifting band edge
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500 pulses: ripples        spikes
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2 distinct length scales: 

• ripples (laser wavelength)

• ridges/spikes (longest capillary wave)



1  texturing

melt depth d and melt duration t limit capillary wavelength

= d
1
4

2



1  texturing

melt depth d and melt duration t limit capillary wavelength

• longest wavelenth ≈ spike separation (5 µm)

= d
1
4

2



1  texturing

melt depth d and melt duration t limit capillary wavelength
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two processes: melting and ablation
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different thresholds:

melting: 1.5 kJ/m2

ablation: 3.1 kJ/m2
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secondary ion mass spectrometry
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1 part in 106 sulfur introduces donor states in gap
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at high concentration states broaden into band
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10–6 sulfur doping
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laser-doped S:Si
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laser-doped S:Si
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doping creates intermediate band
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structuring TiO2 in N2 doesn’t work
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nitrogen peak appears…
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with both nitrogen and oxygen…
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… just 1% of oxygen prevents nitrogen incorporation…
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… although oxygen is incorporated
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can get N2 or O2 incorporated, but not both
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…nitrogen anneals out…
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how about incorporating chromium with oxygen?

Ti
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both chromium and oxygen incorporated!
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Summary

Can produce:

• microstructured TiO2

• can dope TiO2 with Cr, but not N
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