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Background 

In order to use new materials in new technologies, we need a deep understanding of their 

functional properties. Brute-force searches for real materials can be time-consuming and 

expensive, and so a method of predicting material properties is needed. For a crystalline solid 

material, in principle one needs to solve the equations of quantum mechanics for all the 

electrons in the unit cell. This is computationally infeasible. Density functional theory (DFT) 

allows us to sidestep this problem by giving an efficient route to the ground state of the many-

electron system. The DFT method has been used for many years to calculate properties of solid 

materials and can be implemented in different ways. Some widely-used codes are linked below. 

Certain materials properties require not just the ground state but also excited states, and 

several extensions to DFT allow these to be approximated. We want to calculate the structure, 

stability and functional properties of several classes of new materials of industrial interest. 

 

Project summary 

Your project will involve using one or more established DFT codes to calculate materials 

properties: atomic structure, stability, and functional properties such as band gap, magnetisation 

or work function. 

 You do not need programming experience: the project uses existing codes. 

 You will learn use of the relevant codes using online tutorials with guidance from PhD 

students in the group. 

 The precise materials classes and properties to be calculated will be determined with our 

industrial partners. 

 You will need a good background in solid state physics and quantum physics. 

 

Project timing and duration 

This is a standard MSc by Research with 12 months duration, available for October 2015 start. 

We can be flexible with start dates. A part-time 2 years option is available. 

 

Funding 

Industrial sponsorship of the project is under discussion, which would cover the tuition fee of just 

over £4000.  

 

Example DFT codes 

CASTEP www.castep.org  

ELK  http://elk.sourceforge.net  

SPR-KKR http://ebert.cup.uni-muenchen.de/ (go to “software”) 
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