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Lecture-1 Summary
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Local QC Approach: Overview
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Lecture-2 Overview
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Hexagonal Graphene Lattice (n,m)���� SWNT
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Structural Configurations



Tersoff-Brenner Interatomic Potential
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Tersoff-Brenner (TB) Interatomic Potential
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Mapping Planar Graphene to SWNT
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Mapping Planar Graphene to SWNT
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Cauchy-Born (CB) Deformation Rule

� Expand RHS � Taylor series about X, with              ,,,,
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� i, j : carbon atoms
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map

� A : Undef bond 

vector

� a : Deformed bond 

vector

1 1
 =  +  :( ) +  ( ) + h.o.t

2! 3!
⋅ ∇ ⊗ ∇∇ ◊ ⊗ ⊗a F(X) A F(X) A A F(X) A A A



Cauchy-Born (CB) Deformation Rule
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Curved Membrane 

Modification of CB
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Bond Lengths
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Local QC: Define Strain Energy Density
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Stress-Strain Relationship
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Lecture-3 Overview
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