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Abstract

Identification

We make use of SDSS-III
spectroscopy to search for white
dwarfs (WDs) with atmospheric
pollution from rocky debris (classed
DZ). We identify 62 DZ with the oldest
having left the main-sequence
around 7Gyr ago. The study of planet
host stars that finished their mainsequence life before the sun was born
will provide insight into the formation
history of rocky planetary material.

SDSS spectra are selected based
on their colours, proper motions
and redshifts. K and M stars are
removed via template fitting. The
remaining sample is visually
inspected to find new DZ. Our
colour selection (dashed line) is
shown below for our new WDs
(red) with those identified by
Koester et al (2011) (blue). The
location of main sequence stars is
shown as greyscale.

Metal pollution in white dwarfs
Some planets are expected to
survive to the WD stage of stellar
evolution. Dynamical instability
then causes small rocky objects
(asteroids/minor planets) to
venture too close to the WD and
become tidally disrupted. This
forms a dusty debris disk which is
then accreted by the star altering
its atmospheric composition. In
the oldest/coolest polluted WDs,
atmospheric analysis reveals
minimum accreted masses up to
the mass of Ceres.
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Atmospheric Modelling

The model atmosphere analysis
of these cool white dwarfs
requires additional work on the
physics of warm dense matter.
Our current models over predict
their effective temperatures, and
as a consequence, under predict
their ages.

Metal abundances
Ca abundances as a function of temperature/cooling age. The DZ we
have analysed so far (red) expand the parameter space to both lower
temperatures and much higher metal
abundances. In particular, our analysis
reveals the most heavily polluted DZ
yet. DZ from other samples are shown
in blue (Koester et al., A&A 530, 2011)
and black (Dufour et al., ApJ 663,
2007). The lack of strongly polluted
WDs over 5Gyr in age has implications
either for the formation history of rocky
material or the late evolution of
remnant planetary systems.

SDSS optical spectra of four newly identified metal polluted, cool white dwarfs. Relative abundances across these objects vary considerably. Lines of
Ca (red), Mg (blue), Na (orange), Fe, Ti and Cr are seen in these objects. The right most object also exhibits a 6 MG magnetic field.
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