
Recent advances in experimental and computational
measurements of thermodynamic and transport properties 
of lower mantle minerals can contribute to  broaden
 our current view on the dynamics of the deep Earth.

Mantle convection simulations that incorporate
pressure-dependent thermal expansivity and

conductivity generally assume either that these twoconductivity generally assume either that these two
quantities are constant or that they vary weakly with
depth. However, according to the latest results from
high-pressure measurements and ab-initio simulations,
the thermal expansivity can decrease by about one order
of magnitude throughout the mantle (Katsura et al. 2009),
 while the thermal conductivity can increase by a factor
  ranging from three to six (e.g. Hofmeister 2008).  ranging from three to six (e.g. Hofmeister 2008).
Furthermore, the phase transition from perovskite (pv)
 to post-perovskite (ppv) (e.g. Oganov & Ono 2004)
is expected to influence the dynamics of the lowermost
mantle because of its proximity to the bottom thermal
 boundary layer and because of the possible rheological
 variations that accompany it (Ammann et al. 2010).

  We will show results from numerical simulations
of thermal and thermo-chemical convection that feature
the pv-ppv phase change and depth-dependent thermal
 expansivity and conductivity, focusing on their impact
 on surface observables and on the dynamics of the
 lower mantle. In this framework, we will also show
 that a strongly depth-dependent thermal  expansivity
 can help to provide a geodynamic  explanation to can help to provide a geodynamic  explanation to
 complex topography of the transition the zone 

beneath the Hawaiian archipelago as predicted by recent
high-resolution seismic imaging (Cao et al. 2011).
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