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COURSE SYLLABUS

1. Identification

Code and title: QUP 011 — Advanced Classical Theoretical Chemistry
Professor: Paulo Augusto Netz

Level: Master and Doctorate

Credit hours: 3

Revised: August_2019

2. Summary

Fundamentals of Classical and Statistical Mechanics. Statistical thermodynamics in different
ensembles. Statistical Thermodynamics of Real Gases and Liquids. Molecular dynamics,
computational implementation and applications of molecular dynamics, Markov processes,
Monte Carlo method. Brownian dynamics, hybrid methods.

3. Objective
Provide the students the theoretical foundations involved in classical computational
experiments, such as molecular dynamics, Monte Carlo and other methods.

4. Contents

- Classical Mechanics: Initial Conditions, Equations of Motion, Separation of Molecular Degrees
of Freedom

- Statistical Mechanics: Ensembles, Partition Function, Distribution Functions

- Statistical thermodynamics in different ensembles, transformations between ensembles

- Intermolecular interactions. Statistical Thermodynamics of Real Gases and Liquids

- Deterministic Computational Simulation: foundations of Molecular Dynamics. MD in the NVE,
NVT and NPT ensembles. Methodological details, implementation, computational applications,
advanced methods.

- Fundamentals of the Monte-Carlo method. Markov chains, ergodicity, rules of acceptance.
Computational implementation. MC in different ensembles. Applications

- Advanced method.

5. Assessment

Solution of exercises, exam and presentation of recent relevant articles from the literature. The
student, who obtains a final grade of A, B or C, awarded as per the list below, will be considered
approved:

A: grade equal to or above 9.0

B: grade equal to or above 7.5 and below 9.0

C: grade equal to or above 5.0 and below 7.5

D: grade below 5

FF: lack of frequency

6. Methodology
Lectures, exercises lists, seminars and examinations.
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