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* Remarkable electrical
& mechanical properties

Challenges

Experiments : Small scale
difficulties, spread in reported
measurements.

MD Simulations : Limited by
computational expense.
Standard continuum models
Presence of Van der Waals
forces, atomistic effects.

* NEMS applications :
e.g. Field-effect
transistors (FETSs)
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Using Cauchy-Born rule, with Lagrangian Strain :
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Graphene — Bravais multi—lattice \

[ 2 Sub-lattices ] A\
a@ij) =F.[AG) + h]
when ‘i’ ,'j’ lie on different

sub-lattices,

and h = 0 otherwise

[ Liu et al., IMPS 52 (2004), pp. 1-26. ]
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Empirical interatomic Brenner potential [Brenner, 1990] for

hydrocarbons : —
VIa.l = Vela()l - By Va[adii]
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e ON a planar graphene sheet
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Define def gradient F = vV.F
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Use continuum F
: Assume to be
homogeneous at
atomic scale
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* Chiral (10,6) = Armchair (8,8) + Zig-zag (14,0)
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DC: V, controls tension
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AC: dV cos( t), controls
excitation frequency.
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» Use constitutive model in

Axial Strain

an FE framework —
complicated deformations.

* Coupled electro-
mechanical analysis.

» Simulate vibrations of
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* Corresponding to the 1 st Parameter set of the Brenner [1990] potential

[ Sazonova et al., Nature, Vol. 431
02 (2004), pp. 284-287 |
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SWNTSs — applications in
mass detection.
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