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The interior of the ice giant planet Neptune is dominated by a 
mixture of water, ammonia, and methane at temperatures between 
1000 K and 20000 K[1]. Many observable properties of the planet, such 
as luminosity, gravitational moments and magnetic fields, are 
thought to be determined by the physical and chemical properties of 
matter within this ice layer. In particular, the superionic phases of 
water and ammonia, characterized by highly mobile hydrogen ions 
diffusing through a lattice of oxygen and nitrogen ions, respectively, 
have gained much attention[2-4], because they are suggested to be 
related to the complex magnetic field structure of Neptune. 
Determining the stability domain of such phases, and especially their 
melting curves, is therefore crucial to constrain the location and 
extent of the dynamo region in the planets’ mantles. 
This presentation provides an overview of the recent advances made 
in the study of metallic and superionic phases of water and 
ammonia[5-7] by combining atomistic simulations based on density 
functional theory with insights from high-pressure experiments. This 
approach provides accurate equation of state data, phase diagrams, 
and transport properties such as electrical conductivity, which can 
provide useful insights for planetary modeling.
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antiques à l'époque romane semble battue en breche dans certains 
cas où l'on propose un approvisionnement direct auprès des carrières 
plutot qu'un recyclage antique. Le rapport entre les sources orientales 
et occidentales varie selon les sites et les époques, ainsi que 
l'utilisation (rare) de sources locales, par exemple du Massif Central ou 
des Vosges. Les sources corses et calabraises, précédemment 
réputées très peu exportées, s'averent avoir été sous-estimées. Par 
exemple on trouve des colonnes corses à Lyon et Die, à Pise et Rome, 
en Tunisie et en Espagne.
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