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Mid-IR absorption
at high concentration
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Outline
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Light–matter interaction
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Light–matter interaction
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free carrier absorption? 
αfree~ 2 × 10-18  λ2 n

A = (1–R)[1–exp(–αdm)]
A = (1–R)[1–exp(–αfreedm– αotherdm)] 

A(ε) = [1–R(ε)][1–y exp(–x/ε2)]
x = 3 × 10-18  nsheetm
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nsheet × m = 1 × 1016  cm-2
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• no absorption lines from known point defects
• resonance features likely from multiple effects
• observe λ2 dependence but cannot confirm 
   if its from free carrier absorption 
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 • Mid-IR absorption  
   → absorption drop-off 
   → after annealing resonance features

 • absorption drop-off
   → related to surface morphology
   → ∆E < 0.2 eV

 • resonance feature 
   → likely from multiple effects
   → λ2 dependence

Summary

Thanks!


