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Current COMB3 on LAMMPS is out dated 

Contact me (TUL17@psu.edu) for updates  
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Reactive many-body empirical potentials to 

model materials 

May 2012 issue 

Historically developed for materials with 
specific types of chemical bonds  

ÅSW and Tersoff potentials for Si 

ïBrenner or REBO potential for C,H 

+ O,F,S,é. 

ïAIREBO 

ÅEAM potentials for metals 

ïMEAM for metals and oxides 

ïEAM+ES for metals and oxides 

ÅBuckingham potentials for 

ionically bound materials 
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Metallic 

Ionic  Covalent  Bone/biocomposites 

Aqueous biological systems 

Interconnects 

Corrosion/Oxidation 

Thermal barrier coatings 

Catalysts 

Modeling Multicomponets Systems 
ÅInherent to many 

applications 

ÅChallenge for traditional 
empirical potentials  (force 
fields) 

ÅThis need spurred 

the development of 

next generation 

potentials: charge 

optimized many 

body (COMB), 

ReaxFF, EAM+ES 

and a few others S.R. Phillpot and S.B. Sinnott, Science (2009) 

Microelectronics 

Bioimplants 
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Functional form of COMB3 potential 

ÅSelf energy: ionization energies and electron affinities; includes 

penalty function to capture change in self-energy due to the field from 

the ionic lattice 

ÅShort-range interactions: reactive bond-order potential 

ÅCoulomb interactions: Coulomb integral over the charge densities  

ÅCharge and angular correction terms 

ÅPolarization: Atomic polarizabililty for organic systems 

Åvan der Waals energy 

 

S.R. Phillpot and S.B. Sinnott, Science (2009) 

T. Liang et al., Materials Science and Engineering R (2013) 
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