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Simplest Picture: Direct Band Alignment
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Charge Transfer

For undoped NT:
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Key nanoscale physics: Wd <<
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Carbon Nanotubes
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Nanowires



Fermi Level Pinning
Bulk Silicon
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Nanotubes Nanowires

Weak Fermi Level Pinning in 
Q1D systems
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Breakdown of Doping Approach
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Conclusions

• Band re-alignment due to charge transfer is weak, 
in contrast to bulk contacts

• Schottky barriers are smaller than would be expected     
from the bulk limit

• Fermi level pinning is weaker for Q1D structures

• As nanowire diameters are reduced, larger doping levels
are required to obtain ohmic contacts
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