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 « Simulation and Modelling of Complex Materials and 
Phenomena» - SMCMP Team

Biomineralization 
materials

Implants

Materials

Supported molecules 
& molecular mats 

High Entropy Alloys

Nucleation & Growth in 
liquid phase

Material Aging 

Phenomena

Transport phenomena 
in nanodevices

Gas Phase Catalysis

Molecular Dynamics
(classical &  ab initio)

Totale energy 
caclulation

(Density Functional Theory, Force 
Fields)

Methods

Monte Carlo
(kinetic & Metropolis)

Linear response theory



  

 « Simulation and Modelling of Complex Materials and 
Phenomena» - SMCMP Team

Methods

Molecular Dynamics
(classical & ab initio)

Totale energy 
caclulation

(Density Functional Theory, Force Fields)

Monte Carlo
(Kinetic & Metropolis)

Classical physics

Ab initio
Car-Parrinello, Born-Oppenheimer

Classical physical

Ab initio
Density Functional Theory (DFT)

Classical physical

Theoretical 
framework

Force Fields

● « Home-made » codes
● LAMMPS

Classical physics

Electromagnetic interaction

● « Home-made » Codes
● CP2K, Octopus, Quantum 

Espresso, SALMON

Quantum mechanics

Linear Response 
Theory

Ab Initio
(Time-Dependent DFT)
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Why python?
● easier to use than C++ or FORTRAN

numpy.linalg.eigh
numpy.linalg.solve(a, b)

Lapack
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import numpy
from matplotlib import pyplot



  

Why python?
● easier to use than C++ or FORTRAN
● allows an object-oriented approach to programming
● organization into modules
● a wide range of IDE (Integrated Development Environment) (spyder, jupyter, etc.)



  



  



  



  

● Solving the one dimensional Schrödinger equation of the hydrogen and 
helium atom using the finite elements method

● Modelling of metallic nanoalloys at the atomic scale : chemical order/disorder 
transition

● Solving 2D Poisson equation by using Finite Difference Method

PotentialSource


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

