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Femtosecond laser doping of silicon:

electronic structure
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Activates surface 
roughness

Dopes Si to high
levels (~1021/cm3)

Alters the optical
properties of Si

Creates a p-n 
junction in Si
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CB

VB

0.614 eV

0.371 eV

0.318 eV

0.188 eV

0.11 eV

0.248 eV

0.08 eV0.09 eV
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secondary ion mass spectroscopy (SIMS)
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Possible to measure

optical constants
chemical makeup

carrier dynamics
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Dopant levels from Hall measurements
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Dopant levels from Hall measurements



Conclusions

• specular laser-doped materials

• new techniques to characterize laser doped 
materials

• 130-meV activation energy
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