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Abstract:

Density functional theory only entered mainstream computational chemistry in the 1990s, almost 30 years after its
formal foundations were made established, and about 20 years after the first pioneers began using it in chemistry.
Why did it take so long, and what people and events were crucial in causing that change? This is the aspect of
DFT’s past that I will discuss. Regarding present-day DFT, I will describe some recent developments from my
group aimed at improving hybrid density functionals. First, seeking the broadest accuracy that is possible for
hybrid density functionals, I will summarize our new Carefully Optimized and Appropriately Constrained Hybrid
(COACH). Second, I will discuss new work that aims to provide hybrid DFT calculations with error estimates, and
show that transferable and useful error estimates can be obtained using statistical theory. These error estimates can
also be applied to energy differences, and even differences of energy differences, to reflect the extent of error
cancellation. Finally, I will attempt to offer a few thoughts on the future of DFT in chemistry.
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