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After an overview of the basic concepts of standard ground-state density functional theory (DFT) as well as
time-dependent DFT (TDDFT), the description of quantum phases, such as magnetism and superconductivity
will be addressed within this framework. The idea is to include the order parameter describing the respective
phases explicitly [1,2] in the exchange-correlation functional of DFT/TDDFT. As a real-world example, the
laser-induced demagnetization of ferromagnets [3] and the ultrafast magnetization transfer between sublat-
tices of some Heusler compounds [4] will be calculated by real-time TDDFT. Furthermore, some thoughts will
be presented on how to tackle topological phases of matter in a DFT/TDDFT framework [5], exemplified by
the Berry phase [6] associated with the Beyond-Born-Oppenheimer description [7] of molecular motion.
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