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irradiate with 100-fs 10 kJ/m2 pulses
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absorptance (1 – Rint – Tint)
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Introduction

band structure changes: defects and/or impurities
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new process & new class of material!
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gap determines optical and electronic properties
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shallow-level dopants control electronic properties
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deep-level dopants typically avoided
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Introduction

femtosecond laser-doping gives rise to intermediate band
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substrate/dopant combinations
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focus on chalcogen-doped silicon
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focus on chalcogen-doped silicon
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Introduction

focus on chalcogen-doped silicon
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Introduction

focus on chalcogen-doped silicon
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cross-sectional 
Transmission Electron 

Microscopy
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• 300-nm disordered surface layer

• undisturbed crystalline core

• surface layer: nanocrystalline Si with 1.6% sulfur



Structure
 

 

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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decouple ablation from melting

doped region

undoped region



Optoelectronic properties

excellent rectification (after annealing)
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Nobel Prize in Physics 2010

Ig Nobel Prize in 2000
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“For me it’s very boring to work
on the same thing year after year…”



Innovation

“For me it’s very boring to work
on the same thing year after year…”

graphene resulted from

“Friday night experiments
where you try something very elementary

and try to go in another direction”
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