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Introduction: the peak at ~0.4 Msun

Kepler et al. (2007)
Liebert et al. (2005)
Bragaglia et al. (1995)

Bergeron et al. (1992)
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Introduction: PCEBs and wide WDMS binaries
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Introduction: theory vs. observations

~50% of all apparently single low-mass WDs are in binaries (e.g. DDs or
unseen companions, Marsh et al. 1995, Sigurdson et al. 2003, Maxted et
al. 2002, Schreiber & Gansicke 2003)

~50% appear not to have companions (e.g. Maxted et al. 2000, Napiwotzi
et al. 2007, Kilic et al. 2010)

Lack of a sufficiently large sample of PCEBs



The PCEB sample

> 2200 WDMS binaries from SDSS (Rebassa-Mansergas et al. 2010,
Nebot Gomez-Moran et al. in prep, Rebassa-Mansergas et al. in prep.)

— Follow-up observations (RVS)

y
670 WDMS (Rebassa-Mansergas et al. 2007, 2008, Schreiber et al. 2008, 2010)

— DA WDs with Teff > 12000

~—  masserror <0.1 Msun

\J

78 PCEBs and 133 wide WDMS binaries (211 WDMS in toal)
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The mass distributions

Total: 211

Wide: 133
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The mass distributions
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The mass distributions

Mass distributions of PCEBs and wide WDMS differ significantly

Mass distributions in field WDs and wide WDMS are similar

However......

We have to take into account observational biases



Close binary fractions

Monte Carlo simulations » PCEB detection probability ~0.7



Close binary fractions

Monte Carlo simulations » PCEB detection probability ~0.7
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Close binary fractions

Monte Carlo simulations » PCEB detection probability ~0.7

Bayesian statistcis > P(D|M2)/P(D|M1) in function of f a



The origin of low-mass WDs

Monte Carlo simulations

» PCEB detection probability ~0.7

Bayesian statistcis

> P(D|M2)/P(D|M1) in function of f a
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The origin of low-mass WDs

~89% of all low-mass (M < 0.5 Msun) WDs are formed in binaries

~41% of all high-mass (M > 0.5 Msun) WDs are formed in binaries

\J
~99% of all wide WDMS contain low-mass WDs

~10% of all apparently single WDs are of low-mass



Conclusions

WD mass distriutions of PCEBs and wide WDMS are significantly different
WD mass distributions of wide WDMS and field WDs are similar
The large majority (~89%) of low-mass WDs are formed in binaries

~9% of the wide WDMS seem to contain low-mass WDs



The evolution of compact binaries
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The origin of low-mass WDs in wide binaries

~9% of all wide WDMS contain low-mass WDs

~10% of all apparently single WDs are of low-mass

> ~50% (~5%) contain an unseen companion

> ~50% (~5%) seem to be single



The origin of low-mass WDs in wide binaries

—— ~99% of all wide WDMS contain low-mass WDs

~10% of all apparently single WDs are of low-mass

> ~50% (~5%) contain an unseen companion

> ~50% (~5%) seem to be single
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Triple systems formed by a DD + M dwarf?



The origin of low-mass WDs in wide binaries

—— ~99% of all wide WDMS contain low-mass WDs

~10% of all apparently single WDs are of low-mass

> ~50% (~5%) contain an unseen companion

> ~50% (~5%) seem to be single

v

- Merging of two very low-mass WDs (Han et al. 2002)

- Severe mass-loss on the giant branch (Kilic et al. 2007)

- Envelope ejection due to nearby planets (Nelemans & Tauris 1998)
- SN explotions that blow away the envelope of the companion
(Justham et al. 2009)



P(D|M2)/P(D|M1) = (fa*Na x Mgj) / Mpi

gl = fa|l - el]
Pi=1-el



We have 89% of LMWDs formed in PCEBSs, 41% in HMWDs
Our sample is 211 WDMS, 73 LMWDs and 137 HMWDs. So:

/3 LMWDs — 89% of PCEBs = 8
137 HMWDs — 41% of PCEBs = 81

8 +81 =88

Then 8/88 = ~9% of all wide WDMS contain LMWDs
81/88 = ~91% of all wide WDMS contain HMWDs



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

