
VU Research Portal

Fully Nonlocal Exchange-Correlation Functionals from the Strong-coupling limit of
Density Functional Theory
Vuckovic, S.

2017

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Vuckovic, S. (2017). Fully Nonlocal Exchange-Correlation Functionals from the Strong-coupling limit of Density
Functional Theory. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/20212e62-5d77-4bab-9169-481b93c74496


Abstract 
 
 
 
In the present thesis, the strong-interaction limit (SIL) of density functional theory  
(DFT) is extensively studied and its significance in addressing the long-standing 
strong correlation problem encountered in DFT methods is highlighted. Along these 
lines, I investigate how the exact SIL quantities can be constructed for chemical 
systems and how these quantities can be employed for the construction of a new 
generation of approximations to the exchange-correlation (XC) functionals. Using 
simple, yet illustrative chemical examples, I show that these XC functionals, unlike 
the traditional ones, are able to properly account for the strong correlation effects. I 
also use the strong-interaction limit information to define and obtain quantities that 
can guide the construction of other XC functionals, namely correlation indicators and 
lower bounds to correlation energy. Finally, computationally efficient and accurate 
approaches inspired by the mathematical structure of SIL are proposed. 
	


