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Computer simulation at atomic level 
Classical and ab-initio MD; MC;  



4 
GNM: Research areas (www.gnm.cl) 

1. Foundations of statistical mechanics: 
a) melting theory 
b) information theory and bayesian probability 
 c) non-extensive statistics  
 
2. Material science  
a) solar cell materials: electronic and optical properties (ab-initio) 
b) nano-structured materials: carbon nanotubes 
c) glasses: structures, dynamical and mechanical properties 
d) materials under extreme conditions: melting curve, structure & dynamics 
e) mechanical properties of metals 
f) nuclear materials: radiation damage 
e) biological systems: protein molecular simulation       
 
3. Computer simulation techniques 
a)  Computer programming: Las Palmeras Molecular Dynamics, 

www.lpmd.cl   (Computer Physics Communications, 181(12):2126 – 2139, 2010) 
b) Free energy and entropy; melting curve 
c) Algorithms for MD and MC: mpi, CUDA 
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 Current projects 
•  Mechanical properties of metals: influence of impurities in Cu 

•  Mechanical properties of BMG: shear bands in Cu-Zr-Ag 
 
•  Radiation damage:  stacking fault tetrahedron in Au nanowires under 

irradiation; softening and hardenning; W 

Past projects 
Al2O3 : Crystalline, amorphous and liquid 
 
GeO2 : amorphous and liquid  
 
MAX phases: TiSiC, TiGaN 



Dpto. Física, Fac. Ciencias, U. Chile/Gonzalo Gutiérrez 

Statistical mechanics  

•  Estimation of Tsallis’ q-index in non-extensive systems, 
 Sergio Davis and Gonzalo Gutiérrez. 
 AIP Conference Proceedings 1578, 1779 (2013). 

 
•  Newtonian dynamics from the principle of maximun caliber 
D. González, S. Davis, G. Gutiérrez, ArXiv:1310.1382 (2013). 
 
•  Conjugate variables in continuous maximum-entropy inference, 

S. Davis and G. Gutiérrez.. 
Physical Review E 86, 051136 (2012). 
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Materials 
•  Bayesian inference as a tool for analysis of first-principles calculations 

of complex materials: an application to the  melting point of Ti2GaN, 
Sergio Davis and Gonzalo Gutiérrez. 
Modelling and Sim. in Mat. Sc. and Eng. 21, 683-690 (2013) 

•  Hypervelocity impact of copper nano-projectiles on copper, 
N. Amigo, C. Loyola, S. Davis and G. Gutiérrez. 

     Computational Materials Science 68, 245 (2013) 
 
•  Ultrathin Carbon Nanotube With Single, Double, and Triple Bonds, 

E. Menéndez-Proupin, A.L. Montero-Alejo, and J.M. García de la Vega. 
     Physical Review Letters 109, 2 (2012). 
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 Computer simulation techniques 
•  Maximum entropy reconstruction of the configurational density  
    of states from microcanonical simulations, 
   Sergio Davis. 
Journal of Physics: Conference Series 410, 012161 (2013) 
 
•  Calculation of microcanonical entropy differences from configurational  
    averages, 
    S. Davis. 
   Physical Review E 84, 050101(R) (2011) 
 
•  SearchFill: A stochastic optimization code for detecting atomic vacancies 

in crystalline and non-crystalline systems, 
S. Davis, Anatoly B. Belonoshko and Börje Johansson. 
Physical Review B 84, 064102 (2011). 
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