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Slide 2 Strength and expertise at ORNLStrength and expertise at ORNL

• Renowned expertise in nanotube research
– Intercalation
– Composites
– Doping & defects

• Close collaboration with experiments
– Simulation and interpretation
– Aid in guiding experiments

• Large scale computational  methods
– Scaleable and massively parallel programming

• Center for Computational Sciences
– Materials focus area
– World class resources 
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SWNTS
SWNTS ROPE

MWNTS
Intramolecular 

junctions
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Helical

Peapods

BN or BN doped Rings
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Characterization: help in interpretationCharacterization: help in interpretation

Experimental and theoretical STM images 

Meunier and Lambin PRL 1998 Simonis et al, Surf. Sci., 2002 
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Full determination of a 
nanotube chiral indices
Full determination of a 
nanotube chiral indices

Venema, Meunier, Lambin, Dekker, 
PRB (2000)

Defects and special 
morphology identification

Defects and special 
morphology identification
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Applied Physics Letters (2002)

Polarization of BN and BN/C systems

Applied Physics Letters (2002)

Interplay between ionic 
polarization and screening 

from the carbon section

Polarization field
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Field Emission Properties of 

BN/C supperlatice

local

applied

induced
tip

Field Emission Properties of 
BN@C coaxial system
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Ab initio charge density of a 
functionalized (5,5) nanotube

STM image of N-doped carbon 
nanotube (pyridine rings insertion)

Functionalization, defects, effect of irradiationFunctionalization, defects, effect of irradiation

1800K

2400K

3000K

3600K

Coalescence of C60 inside a 
nanotube under beam irradiation
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Large-scale ab initio investigation of Li diffusion in CNTsLarge-scale ab initio investigation of Li diffusion in CNTs

Diffusion though open tip Motivation: Li batteries
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Method 1: creating defects through successive SW rotations

7 8 9
Method 2: creating defects using the dimer method

10

Accessing the interior of the nanotube core
through deformed walls

Accessing the interior of the nanotube core
through deformed walls
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Diffusion through defective 

side-walls
Collective motion

Number of Atoms per Ring 
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Phys. Rev. Lett. 88 075506 (2002)
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Collective motion through an open nanotubeCollective motion through an open nanotube
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www.ccs.ornl.gov
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