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Optical excitations in solid materials typically decay on femto- to

picosecond time scales due to elementary interactions which lead to
a redistribution of the excess energy among the

electronic, the lattice, and the spin subsystem, before

final dissipation. In the thermodynamic ground state

interactions which compete with thermal excitations result

in pronounced instabilities, fluctuations, and phase

transitions. Here, we analyse the electronic structure of

such materials like charge or spin density waves and Mott

insulators in a highly non-equilibrium state by

femtosecond time- and angle-resolved photoemission.

Our results highlight (i) screening of local interactions to

obtain a quantitative description of the ultrafast relaxation

dynamics and (ii) the coexistence of ordered and

disordered constituents under non-equilibrium conditions.

The latter finding suggests such non-equilibrium studies
as means to probe fluctuations in a superheated state under

extreme conditions, which bear the potential to stabilize novel

metastable non-equilibrium states.


