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Abstract
Thermal history of Rhea during and after accretiimvestigated. Our results confronted with Cassin
observation indicate that Rhea accreted betweenl 3y after origin of CAl.

1. Introduction
Rhea is built of mixtures of rocks and ices. Thekyocomponent is believed to be of chondritic
composition. Analysis of the Doppler data acquibgdhe Cassini spacecraft yields the mass of Rhea
and the quadrupole moments of its gravity fieldnwinprecedented accuracy. less et al. [1] conclude:
“the data exclude fully differentiated models [...h& one model that fits the gravity data and is-self
consistent [...] is an “almost undifferentiated” Rhaawhich a very large uniform core is surrounded
by a relatively thin ice shell containing no rocladi”.
We investigate the conditions necessary for thagdalifferentiation of Rhea.

2. Our model and results

We consider the following heat sources: decay oftsand long lived radioactive isotopes (i.eZAl
Fe2 Mn®3, K, Th?®2, U*® U*9), and the heat of accretion. The model assumédsthiraaccretion
starts some time after formation of CAl. Time adrsing t,c neg@nd duration of accretio. g,are the
parameters of the model. The model includes thé th@asfer by conduction and by convection. The
viscosity of ices just before melting is the third parameter of the model.

We have found that partial differentiation is pgbksonly for the narrow range of parameters.
Figure 1 presents radius of the molten part in Riggaus time fot,. peg= 0.8 My, 7= 10" Pas, and
for the following values oty g : 0.6, 0.8, 1, 1.2, 1.4 My. Fdg. qur= 0.6 My one could observe
almost total melting of the satellite. R 4,,= 1.4 My only small part of the body is melted.igfact
indicates that Rhea accreted between 2 and 3 My afigin of CAI.

Raclive of the molten recgion . . .
Fig. 1 Radius of molten region
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