
Sept. 27 - Oct. 4, 2020

Introduction

The winter school aims to introduce graduate students and young researchers to the basic concepts of computational simulations, with 

an emphasis on density-functional theory-based methods and classical molecular dynamics simulations. Density functional theory 

(DFT) is one of the important tools in the area of materials research to understand the properties of materials, complement the 

experimental results, and design new materials. Molecular dynamics (MD) simulation is used to study the conformational space and 

properties of large molecules such as biomolecules and materials like carbon nanotubes and polymers. The school will provide hands-on 

sessions with tutorials in DFT and MD to the participants and HPC facilities for a month to familiarize and train themselves with the 

concepts taught in the school.

Topics Covered 

The school is divided into two parts - electronic structure 

calculations and classical molecular dynamics simulations. In 

the first 4 days, the following topics in electronic structure theory 

will be covered 

(Day-1 to Day-4):

1.  Basics of ground-state DFT and Kohn-Sham equations

2.  Pseudopotentials

3. Structural optimization

4. Spin polarization including non-collinear magnetism

The second part of the school covers the following topics from 

MD simulations (Day-5 to Day-7):

1.  Basics of MD simulations & demonstration with Gromacs

2.  Docking studies with Auto dock vina

3.  Topology creation with AmberTools

Apart from the above schedule, a brief training on Linux OS and 

bash scripting will be provided on Day-0.

Resource Persons

This winter school will be open for Ph. D. students, Post-docs, and 

faculty members. The maximum number of participants is 

restricted to 50  and those interested are required to register online. 

After a participant is selected for the winter school an email will be 

sent to the participant with the mode of payment and payment 

link. 
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