FICHA DE DISCIPLINA DE POS-GRADUACAO

Sigla e titulo: FQ-293 — Introduc¢do a Simulagdo por Dindmica Molecular

Acronym and title: | FQ-293 — Introduction to Molecular Dynamics Simulation

Ementa: |

Conceitos Uteis em modelagem molecular: sistemas de coordenadas, potenciais interatdbmicos,
potenciais intermoleculares, superficies de potencial, superficies moleculares, hardware e software para
simulacdo computacional de sistemas moleculares. Modelos de campos de forca empiricos para
mecanica molecular: aspectos gerais; a aproximacédo de Born-Oppenheimer; estiramento de ligacdes,
deformacgdes angulares, tor¢des diedrais, torcfes impréprias e deformacfes fora do plano; interacdes
ndo ligadas, interacOes eletrostaticas e interacfes de Van der Waals; potenciais efetivos de pares.
Métodos de simulacdo computacional por dindmica molecular: espago de fase, amostragem em
ensembles, célculo de médias termodinamicas simples; equacdes de movimento para sistemas
atbmicos, algoritmos de integracdo de equa¢des de movimento.

Syllabus:

Useful concepts in molecular modelling: coordinate systems, interatomic and intermolecular potentials,
potential energy surfaces, molecular surfaces, hardware and software for the computational simulation of
molecular systems. Empirical force field models for molecular mechanics: general aspects; the Born-
Oppenheimer approximation; bond stretching, angular bending, dihedral torsions, improper dihedrals and
out of plane deformations; non-bonded interactions, electrostatic and Van der Waals interactions;
effective pair potentials. Computational methods for molecular dynamics simulations: phase space,
sampling in ensembles, calculation of simple thermodynamic means; equations of motion for atomic
systems, algorithms for the integration of equations of motion.
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