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Motivation
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Part | :interaction in DWNT

® litterature:
o S@S DWNT :semiconducting or metallic [1-3]

® metallicity : comes from differences in work
functions of NTs [4]

e Effect of interaction beyond
mismatched work functions?

® Structural deformation
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Method

® Method : Density Functional Theory (DFT)
as implemented in Abinit [5]

® | ocal Density Approximation (LDA)

® Plane wave basis set : 35 Ha cutoff
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Bonding energy

dependance on Ar
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Bonding energy
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Bonding energy of DWNT
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Bonding energy of DWNT
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Part 2 : effect of functionalization

® functionalization with bromo-phenyls

® 2 most stables configurations on (5,5)

SWNT [6] and graphene [7] (11,00@(19,0)
® para: ' ‘
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functionalized with bromo-phenyls

pristine functinalized (para)
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(11,0)@(19,0)

functionalized with bromo-phenyls

pristine functionalized (ortho)
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Bonding energy

® Which tubes are functionalized?

® |solated pairs "“‘
® on zigzag SWNT ““'
® Para configuration "“‘
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® Bonding energy (AE) with respect to ‘.‘\<“
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Bonding energy

Bonding energy : pair of phenyls on (n,0) NT

® Trend 3 , 0° - Semiconductor

60° - Semiconductor
0° - Metal
60° - Metal

- = - - graphene [7]

® Epnifd”
tend to graphene’s

® E, forM>Ep for S

® no clear trend for
angle

Bonding energy (eV/phenyl)

5 7 9 11 13 15
Diameter (angstrém)

[7] : Margine, Bocquet, Blase, Nano Letters 8, 3315-3319 (2008)



Conclusion M

Band structure of DWNT :
~ superposition of SWNT for bonded DWNT

® Effect of functionalisation (bromo-phenyl) :
electronic states in the gap

® Pairs of phenyls : more sable for

® small diameters

® metallic tubes
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Supplements :
DWNT coaxial translation

Etude de I'energie totale en fonction de la translation du nanotube interne

(16.0)@(7.0) non relaxe
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Bonding energy of DWNT

(7,0)@(14,0)
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Bonding energy of DWNT

(8,0)@(16,0)
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Bonding energy of DWNT
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