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Objectives:
This course teaches students fundamentals of simulations of atomistic systems. Also they
will learn how to write codes and how to work with well-known software packages.

Topis.lntroduai on to the Application of the Molecular Dynamics for Modeling of
the Nano-scale Systems

2- Different Interatomic Potentials (Force Fields, Molecular Mechanics,
Electrostatic Forces, van der Waals Forces, Potentials for Metals, Silicon,
Carbon, ...

3- Energy Minimization Methods (Steepest Descent, Conjugate Gradient,
Newton, Simplex, ...), and Related Methods for Exploring Energy Surfaces

4- Computer Simulation Techniques (Periodic Boundary Conditions, Cut-off
Radius, Neighborhood List, Long Range Forces (Ewad Summation, Tree
Method, ...)

5- Molecular Dynamics Simulations Methods (Integration Methods. Ve ocity
Verlet, Prediction-Correction, ..., Suitable Time Step Selection, Equipartition
Theorem, Constrained Dynamics, Rigid Molecules Simulations, Different
Ensembles, Simulation in Constant Temperature: Different Thermostats,
Virial Theorem, Simulation in Constant Pressure, Different Barostates, ...)

6- Introduction to Coarse Graining Methods (General Particle, Residue Based
CG, Martini CG, Shaped Based CG, ...)
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