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Course Introduction:
[image: ]Molecular simulation exploits basic concepts and laws in physics and chemistry, describes the motion of molecules via numerical methods, and aims to reveal the underlying microscopic details and mechanism of complex behavior in biological, physical and chemical systems. The combination of molecular simulations and experimental measurements has been shown to be extremely valuable for scientific research. Complex systems, often referred to as soft matter systems, covers a variety of systems including colloid, polymer, liquid crystal, surfactant, and biological macromolecules, which very often exhibit structural ordering or self-assembly on multiple time and length scales. Such characteristics renders complex systems a hot interdisciplinary research area.

This course consists of topical lectures which provide introductory descriptions of basic concepts in soft matter systems and focus on how molecular simulations are applied to such systems. In each lecture, there will be a case study where the students shall use the offered computer program to run simulations and do data analysis in-class. Two types of molecular simulation techniques, i.e., Monte Carlo and Molecular Dynamics will be explained in details. This course is open to all interested undergraduate and graduate students. Prerequisite knowledge of complex systems and computer programming is not necessary.

References：
1. Understanding Molecular Simulation: From Algorithms to Applications (2nd Ed., Daan Frenkel & Berend Smit, Academic Press, 2002)
2. Introduction to Soft Matter (Revised Ed., Ian W. Hamley, John Wiley & Sons, 2007)
3. Soft Condensed Matter (1st Ed., Richard A. Jones, Oxford Univ. Press, 2002)

Grading:
    Practice on computer in class: 50%
Final report: 50%

Teaching schedule

	Week
	Content

	Week 3
	Introduction + Monte Carlo I

	Week 4
	Colloids I + Monte Carlo II

	Week 5
	Colloids II + Monte Carlo III

	Week 6
	Colloids III + Molecular Dynamics I

	Week 7
	Colloids IV + Molecular Dynamics II

	Week 8
	Polymers I + Monte Carlo IV

	Week 9
	Polymers II + Molecular Dynamics III

	Week 10
	Polymers III + Molecular Dynamics IV

	Week 11
	Polymers IV + Molecular Dynamics V

	Week 12
	Amphiphiles I + Dissipative Particle Dynamics I

	Week 13
	Amphiphiles II + Dissipative Particle Dynamics II

	Week 14
	Amphiphiles III + Dissipative Particle Dynamics III



image1.jpeg




