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dwarf stars

» Carbon (and oxygen) in white dwarf stars
- white dwarfs with traces of carbon

- carbon dominated atmosphere white dwarfs
- Future research directions

 Planets and abundance determinations
- white dwarfs with traces of metals
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Stars with Unusual Compositions: Carbon and Oxygen in Cool White Dwarfs
P. Dufour

Review chapter to be published in “White Dwarf Atmosphere and Circumstellar
Environments”, D. W. Hoard (Ed.), Wiley-VCH, ISBN 978-3-527-41031-6
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Standard Stellar Evolution Theor
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IEMR : Relationship between the progenitor’s mass on MS and
ne final mass as a white dwarf




Model Atmosphere Grids

Tes= 16,000 to 25,000 K in steps of 1,000 K
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Several grids calculated for various H, He and O abundances (traces)
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* A brief introduction: stellar evolution and white
dwarf stars

« Carbon (and oxygen) in white dwarf stars
- white dwarfs with traces of carbon

- Future research directions
 Planets and abundance determinations
- white dwarfs with traces of metals
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Statistical analysis of 142 DC et 146 DZ:

No correlation between the position of WD with and
without metals vs Interstellar medium
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THE DISCOVERY OI' THE MOST METAL-INICH WHITE DWARI: COMIPOSITION OI' A TIDALLY
DISRUPTED EXTRASOLAR DWARF PLANET

P Durotr!, M. Kmic?, G. Fontane!. P. Berarron'. F-R. Tacuaprrirl. S T Krrinvan®. S, K. T.RaQRTT

3

Table 1. Atmospheric and other parameters for SDSS JOT384-1835
Parameter Value
T (K) 13600 =+ 300
log g 8.5 £0.2
M/Mg 0.007 + 0.128
R/Rg 0.00886 + 0.0015 =0.966R,,,
log L/Lc —2.62 + 0.14
D 136 pe + 22
Age 595 Myr £+ 219
log H/He —5T7+03
log O/ He — 40402
log Mg/He —4.7T +£0.2
log Si/He —4.9 4+ 0.2
log Ca./He —6.8 £ 0.3
log Fe/He —5.1 £ 0.3
log( Mpe/M,) —6.5+0.8/—0.25

-
Ceres

Total M > 4.3 x 102G
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Only a few white dwarfs with several metals known so far

The study of white dwarfs with extreme metal

polution is the ONLY known technique (other than
go there and dig!) to obtain the internal chemical
compositions of extrasolar planetesimals/planets.
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Fig. 1.— Abundance distribution of ‘He, ?C, and 90 as a function of the outer mass fraction
at two selected effective temperatures for the 0.87 M. white dwarf with My, = 107 Myp.
Gray areas denote convectively unstable zones. The inward-growing outer convection zone
(upper panel) merges with the underlying convective C-rich intershell (CCT), leading to the
formation of a white dwarf with a C atmosphere — a hot D(Q) — at about 7T, = 20,800 K
(bottom panel).




