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M otivation

Preliminary studies with an eye towards.

o Potential development

e |nput to coarse-grained MC models
— Reflection
— Particle creation
— Diffusivities
e |nvestigate accelerated dynamics methods
— ps? ns? mMSs?
— Paralld replica dynamics, hyperdynamics, TAD
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REBO Potential

(Reactive Empirical Bond Order)
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AIREBO Torsiona Potential
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AIREBO Nonbonded Potential




AIREBO Nonbonded Potential

V(r) = S(r)SE¢b)CV ~"(r) +[1- S(r)]CV " (r)




Amorphous Carbon
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e Quench at 500 K/ps

o Adapt



Pair Distribution Function




Pair Distribution Function




Pair Distribution Function
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Coordination Number
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Ring Size Distribution
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Void Volume Distribution

Void fraction density
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Void Volume Distribution
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Void Volume Distribution

Void fraction

covaent voids

Volid fraction
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e Random Insertion
e 50 ps equil at 5000 K
* Quench at 500 K/ps
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a-C: T Structure




a-C: T Coordination Number
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a-C:°H Void Volumes
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a-C: T Voild Volume Distribution

Void fraction

Void volume (A3) Void volume (AS3) Void volume (A
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At T
0,0

Void fraction

Void volume (A3)




Sputtering of aC: T

e [ 7?7 aC:T

e 88 eV Impacts

e Normal Incidence

e 3PS between Impacts
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P(DE)

Energy Dissipation
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Conclusions & Questions

e Dependence on material
— aC: T I1snot an equilibrium system
— RiIng statistics ambiguous
— Use hybridization, void volumes, Voronol volumes

e Potential development needed

— Long-range interactions
e LJnot crucial
e Screening Is (environment-dependent bonding range)
— Torsions useful (liguid C)
— Strain energies
— Oxygen, metals
— Electrostatics?

e Accelerated dynamics
— Pardlld replicadynamics? ns
— Hyperdynamics?? ms
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