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Si substrate

single crystalline S:Si 

               Samples:
 
dose (cm-2)     concentration (% at.)
  9 x 1015                    0.72
10 x 1015                    0.76
  4 x 1015                    0.44
  3 x 1015                    0.24
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• IR absorption and T-Hall measurements 
 • absorption to λ ≈ 8 μm
 • ns(T=300K) ≈ ns(T=21K)
 • evidence of intermediate band formation

• insulator-metal transition in a similar material system
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SF6  pressure      − control dopant concentration

Laser parameter − decouple doping and surface texturing
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 • non-equilibrium concentrations of chalcogen in Si   
 • decouple doping and surface texturing
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reduction of absorption correlates with dopant diffusion
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to retain IR absorption:

high temperature annealing (> 1350 K)
+ rapid quench  (> 50 K/s)

Newman et al., Appl. Phys. Lett., 98, 251905 (2011)
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reactivation occurs for cooling rate > 50 K/s
Newman et al., Appl. Phys. Lett., 98, 251905 (2011)
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3 µm photon energy (eV)
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• IR absorption and T-Hall measurements 
 • absorption to λ ≈ 8 μm
 • ns(T=300K) ≈ ns(T=21K)
 • evidence of intermediate band formation

• insulator-metal transition in similar material systems

• fs-laser doping 
 • non-equilibrium concentrations of chalcogen in Si
     • decouple doping and surface texturing

• reactivation of IR absorption via high-temperature 
 annealing & quenching  

Conclusions


