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Some WD properties :

Enpoint of stellar evolution
for ~ 95 % of all stars

M ~ 0.6 M⊙

R ~ 0.01 R  ⊙

ρ ~ 106 ρ⊙
  

  log g ~ 8       (  ʘ = 4.4) 

Hot (Teff ~200,000 K) and young 

Cool (4000 K) and old



  



  

A brief history of SDSS WDs

                                              #WDs                     Area
• EDR: Harris et al. 2003      269                     190º

2

• DR1: Kleinman et al. 2004   2551                    2100º
2

• DR3: Harris et al. 2006   6000                    RPM LF
• DR4: Eisenstein et al. 2006   9316                    4783º

2

• DR6: Kleinman et al. 13000 (+ counting…)  6860º
2

McCook & Sion (1999) : 2249 WDs  i  SDSS (2008) : 15300 WDs 



  



  

SDSS Early Data Release

Spectra dominated
by H Balmer lines



  

SDSS Early Data Release

Spectra dominated by He I (DB) 
and He II (DO) lines



  

SDSS Early Data Release

Spectra dominated by C I
lines or C2 Swan bands



  



  

                       DA star
Teff=25,700 K  log g=7.98

                       DB star
Teff=19,500 K  log g=8.22



  

7167 DA stars 507 DB stars



  



  

~ 6000 stars

43 stars

348 stars

UV color excess             Proper motion

Finite age
of the Galaxy
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Exploring the Tail of the Distributions

• Ultracool white dwarfs

• DB white dwarfs in the «DB gap»

• DQ white dwarfs



  

Ultracool White Dwarfs



  

Data from Bergeron, 
Leggett, & Ruiz 

(2001, ApJS)



  

H– b-f / f-f

H2
– f-f

H2 collision
induced absorption

Main opacity sources at the photosphere of a cool white dwarf



  



  

Ultracool (old) white 
dwarfs become

increasingly bluer !!!

Data from Bergeron, 
Leggett, & Ruiz 

(2001, ApJS)



  



  



  



  

Gates et al. (2004)                              Harris et al. (2008)



  



  

DB white dwarfs in the «DB gap»



  

He

H

DO                                DA

Photosphere

Requires only
10-16

 Mi  of
hydrogen

DB?



  

Photosphere
He II conv

He I conv

Hydrogen atmosphere

DA          DB

«convective dilution»



  



  

SDSS                                        MMT



  
There are DB stars in the gap !



  

He

H

Photosphere

No hydrogen left after the post-AGB phase !



  

Werner & Herwig (2006)“Born-Again scenario”



  

DQ white 
dwarfs



  

Helium convection zone

Carbon core (diffusion tail)

Carbon in DQ stars is being dredged up from the core

The origin of carbon in DQ stars



  

Spectroscopically
invisible



  



  



  

Pure Helium    log C/He = 0    log C/He = 1    Pure Carbon

Teff = 22,000 K    log g = 8

He I λ4471

Courtesy of Patrick Dufour (Steward Observatory)



  



  



  



  

Werner & Herwig (2006)“Born-Again scenario”



  A new chapter in white dwarf asteroseismology 



  



  


