E SC 483, SPRING 2014
SIMULATION AND DESIGN OF NANOSTRUCTURES
Course Description: The simulation techniques and the design rules of nanostructures and Applications drawn from a broad range of fields including soft and condensed matter to build an understanding of nanostructures. (Course Prerequisites: Completion of basic engineering classes or equivalent)
Required Text: None. Soft copy of the lecture notes will be provided
Optional Text: 1. Understanding Molecular Simulation by Daan Frenkel, Berend Smit, Academic Press; 2nd edition (2001) 

2. Molecular Driving Forces: Statistical Thermodynamics in Biology, Chemistry, Physics, and Nanoscience, Ken A. Dill, Garland Science, 2nd edition (2010)
Location: Earth and Engineering Science Bldg-118
Time: Monday, Wednesday & Friday 1:25pm-2:15pm

Instructor: Prof. Melik Demirel
205A Earth and Engineering Science Bldg. Phone: 814-863-2270, 

E-mail: mdemirel@engr.psu.edu
Web: http://www.personal.psu.edu/mcd18/
Outline

A. Statistical Mechanics and Thermodynamics 

· Heat, Work & Energy 

· Entropy and The Boltzmann Law 

· The Boltzmann Distribution Law 

· Statistical Mechanics of Simple Gases and Liquids 

· Temperature and Heat Capacity

· Phase Equilibrium

· Coulomb’s Law and The Electrostatic Potential

B. Molecular Simulations

· Molecular Dynamics and Monte Carlo Simulations
· Molecular Dynamics in Various Ensembles

· Free Energy Calculations
C. Nanoscale Examples: 
· Biological Building Blocks: Proteins, Nucleic Acids, Lipids, Glycans

· Soft matter: Polymers, Colloids and Surfactants
· Solid state: Dislocations, Carbon: Fullerenes and Nanotubes
Examination Policy: 10 HW & attendance (%10), 1 Final Project (%30), 2 Midterm Exams (%30 each)
Academic Integrity Policy: All Penn State policies regarding ethics and honorable behavior apply to this course (see http://www.psu.edu/ufs/policies/). 
