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White Dwarf Stars

End product of stellar evolution
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To find WDs look for faint, fast-moving objects
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“Fragile” Binaries: Definition
%..small galactic clusters containing stars of the same
age and composition.” -Greenstein 1986
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MS+MS Pairs

Projected Semi-Major Axes Physical classification of binary systems
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MS+WD Pairs
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Lower SFR, especially recently?
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Red giant
A

Planet
1.7
Astronomical units

B subdwarf
»

ENDURANCE A recently discovered planet has withstood the swelling of its aging parent
star, which expanded nearly to 1 astronomical unit, the size of Earth’s orbit (top). The star has
since shrunk, and the planet has migrated about 70 percent farther from its parent (bottom)
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Blanco 4m==p a

“By.maans of Telesco:pes,.there is nothlng
so far distant but may be represented to
our view...” —Robert Hooke 1665
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First Spectra of Cool Old White Dwarfs
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How Common are White Dwarfs?
How Old is the Galaxy?
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20 pc WD Sample
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WD MASSES: Gravitational Redshifts

vorb < 1 km’s THE WD MASS DISTRIBUTION
Vis = V,04(WD) = V,,4(MS)
V.~MI/R
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Comparison of spectroscopically determined masses for
hot H-rich WDs (no shading; <M> ~ 0.59 +/- 013 M.u..)

and
cool Teff < 6000K WDs (shaded; <M> ~ 0.66 +/- 019 Ms..)




Dark matter halo
100 kiloparsecs or more
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White Dwarfs & Dark Matter NO‘I‘

Silvestri, Oswalt, Hawley 2002
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Counts (Arbitrary Units)
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Stellar Activity vs. Age
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Chromospheric Activity in MS Bina

Testing the assumption of coevality using SDSS pairs
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Mother Nature recycles...we’re proof!

The WD Initial-to-Final Mass Relation
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Initial-Final Mass Relation (IMF
of White Dwarfs in Fragile Bi
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Correlation
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Metallicity of
Main Sequence Stars in Fragile Binar

ag[Fe/H]=0.15 dex compared with the values from high resoluti
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Post Main Sequence

Pulsations & Mass Loss
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Solar metallicity stars
lose more mass

than lower metallicity

stars because:

(1) dM/dt reaches
a critical value at
lower luminosity,
hence smaller core
and more envelope
to lose

(2) More dust, higher
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Metallicity and the IFMR

| Zhao et al. 2011b, in prep
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Gyrochronology

(Bird, Watson summer 2011 REU; Guinan et al. 2011)
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Ongoing Work...
CA vs. age relation in WD+MS binaries
Determination of Rotation Ages
Orbit evolution and mass loss
Improving the WDLF & JFi
Search for fragile bine
Variability in coole
High precisior.
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