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Materials play such an important role in human lives, that progress in human 
civilization is labeled by the materials used in that era (the Stone Age, the Bronze Age, 
etc.) Throughout most of history, new materials were discovered either by accident, 
or by a process of trial and error.  However, nowadays, we wish to instead carry out a 
process of rational design. In this endeavour, density functional theory calculations 
(also called first principles calculations) play a vital role.  I will give a simple 
introduction to this  field, with a few examples of research from my group over the 
years. I will try to convince you that the field has now advanced to a stage where it 
can predict new materials that can be experimentally synthesized, as well as provide 
theoretical insight into experimental observations. This saves both time and money!
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