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Abstract
Uranus and Neptune have highly different intrinsic
heat fluxes. This is surprising since they share a large
number of very similar observed values such as mean
density, surface temperature and atmospheric compo-
sition. Moreover, previous evolution calculations fail
to reproduce the present-day luminosity of Uranus, or
– equivalently – yield too long cooling times [1, 5].
Here we investigate how different equations of state
for H/He and for water affect the luminosity of as-
sumed adiabatic models. We find that application
of H/He-REOS.3 [3] yiels ∼ 0.6 Gyr (Neptune) and
∼ 1.8 Gyr (Uranus) shorter cooling times for the ice
giants compared to the previously used H/H-REOS.1
[2] and Sesame 7150 EOS [4]. This trend is confirmed
if we apply the recent EOS by Mazevet et al for water
[6]. As a result, adiabatic Neptune appears too bright
for its known age (see figure).
Finally, we also present work in progress on non-
adiabatic models. For that purpose we have developed
a new tool based on the well-known Henyey method
for stellar structure and evolution calculations [7].
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