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vitch 1983):

APw _AY,

L SR
Y, (6)

4 rP,

s the jonic pressure, derived from the free-
cribed in § 2, y is the adiabatic index, and A
w of electrons. In the case of a N/2*Ne or a
1e abundance of 2*Ne or *¢Fe is smaller than
cutectic concentration, so that AY./Y, is
¥P,, and then Ap < 0. The solid, less dense
ding Ii(;uid, will rise toward the surlace,
enser, 2?Ne- or *°Fe-enriched liquid. As the
Is, it melts again, so that the overlying liquid
sition gradient. This process continues until
eutectic concentration is reached, where a
iity freezes. At this stage, all the 22Ne or 55F¢
into the core.
he C/O/**Ne mixlure, this process will no
¢ @ maximum oxygen concentration in the
aation (5) yiclds Ap > 0, no matter the shape
am. For ncon and an oxygen mass concen-

L ¥

cooling time of white dwarfs. Nevertheless, as will be shown
below, they demonstrate the impartance of such processes in
white dwarf cooling. The exact determination of the freezing
processes of three-component mixtures requires the calculation
of the two-dit al crystallization diagrams, a problem of
tremendous complexity. Moreover the complele treatment of
iron must include the possibility of a phase separation in the
Juid phase. Work in these directions is under progress.

Figure 4 shows the composition profiles for O and *?Ne
obtained with the diagrams showa in Figure 2.

We have included the previous results in the calculation of
the cooling time of old white dwarfs. The cooling time of the
star is calculated directly from the binding energy,

B(T) = —[9(T) + U(TY) , (M

where
Mwo Mwp
Qr—L G:dm and U=L udm (8)

denote respectively the gravitational energy and the internal
energy, derived from the EOS described in §2. The crys-
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ofiles for O (top) and **Ne (botiom) obltained either from the Irue
nical fractionation st crysiallization (full line and dor-dashed line,
< 1.6 x 107 and X sup, = 0 above, with the

phase diagrams (dotted fine and dashed line, respectively) or from the
respectively). **Fe distribution is similar to **Ne disiribution, with

ic erystallization di

The curves labeled “ MD " show the oxygen density profile with

thout (dashed line) chemical fractionation al erystallization when the initisl ‘C/Q distribution is given by the stratified Mazitelli-D'Antona
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