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Carbon-hydrogen (C-H) mixtures at extreme pressure and temperature conditions are highly 
relevant for the interiors of icy giant planets like Neptune and Uranus where pressures of 
several Mbar are present in their deep interiors. Moreover, various warm dense matter and 
dense plasma states up to the Gbar regime can be found inside Brown Dwars. Experiments at 
state-of-the-art facilities allow for insights of unprecedented quality into such extreme states of 
matter. At the Linac Coherent Light Source (LCLS), we have investigated C-H mixtures at 
conditions comparable to planetary interiors [1], showing structural transitions and chemical 
activity applying various X-ray diagnostic techniques in one experiment. In other experiments, 
performed at the National Ignition Facility and using spectrally resolved X-ray scattering in 
combination with radiography, we have investigated the ionization balance of warm and hot 
dense C-H at conditions that are comparable to the interiors of Brown Dwarfs or small stars. 
These results indicate that, particularly for mixtures, standard ionization models may require 
revisions in the regime of warm and hot dense matter [2].  
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