
















































Density Functional Theory

• Theory for the ground state energy of a system as a functional of the 

electron density instead of the wave function

• Walter Kohn received the Nobel prize for chemistry in 1998 for his 

development of density functional theory (DFT) 
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⇒

Function of 3N variablesΨ 𝐫1, 𝐫2, … 𝐫𝑁

ϱ(𝐫) Function of 3 variables

Motivation



The Hohenberg-Kohn Theorems

• Wave mechanics

• The external potential 𝑉ext and the number of electrons N define the problem

• Schrödinger’s equation in principle uniquely determines the wave functions

• All system properties follow from the wave functions

• Hohenberg-Kohn theorem I

• The electron density determines 𝑽𝐞𝐱𝐭 and everything else (incl. the energy)
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