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1. INTRODUCTION

Discrete breathers or intrinsic localized modes have been theoretically predicted in many different materials. This is also the case for graphene [1, 2], hydrogenated graphene
3] etc. However, the results presented in [1] and [2] are not completely compatible and clearly further research is necessary. More importantly, experimental evidence is still
acking. In this work we present our current research using classical molecular dynamics (MD) and selected interatomic potentials (Tersoff, AIREBO, LCBOP and reaxFF). Our
MD simulations show the existence of breathers but, for example, the lifetime can change one order of magnitude or more depending on the force field used to describe the
carbon—carbon interaction (in fact this can be also observed comparing the lifetimes and frequencies presented in [1] and [2]). Hence, the properties of the breathers clearly
depend on the interatomic potential and the differences between the potentials has to be considered.

2. MOLECULAR DYNAMICS (MD)
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3. POTENTIAL DEPENDENCE
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Fig. 3.2. Sequence of a breather simulation with AIREBO potential (NVE, 0 K).
Initial displacement 0.2 A, Number of atoms 5000.
LCBOP 3.1 Size effects
Time: 0 ps 0.5 ps 5 s @ Size effects are clearly important. In the above figure we show how the
“energy wave” created by the initial displacement interacts with the DB
Figure 3.1: Single breather in a MD simulation using 3 different potentials after reflecting on the boundaries of the sample, even for large samples
(NPT, 10 K). Top, Tersoff, center AIREBO and bottom LCBOP. Color scale (N=5000 atoms). This interference leads to a significant dependence of the

corresponds to the energy of the different atoms. results on the sample size.

4. RESULTS & EXPERIMENTAL IDEAS
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Fig 4.1. Lifetimes (in ps) of discrete breathers in our MD simulations with four
different potentials as labeled. Dashed lines are a guide to the eye. RS Is a sensitive method to study phonons in graphene. The G and 2D modes are well

resolved and they evolution with temperature can be easily followed. The D band at 1350
4.1 QUENCH|NG cm is a disorder activated band which is can be used to estimate the amount of structural

disorder in a given sample.
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The behaviour of DBs in graphene is still far from being well understood. MD
simulations can be useful to understand and analyze current experiments.

We have determined some elementary properties of DBs in graphene. Our MD
calculations show that the properties strongly depend on the interatomic potential REFERENCES

as well as the sample size and techniqgue employed to create the breather.
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