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White dwarfs

* \Very common: the result of stellar evolution,M< 10 M,

e Structure
 Degenerated core (He — CO — ONe)
* Thin layer of He
 Even thinner layer of H

» Classification
 ~80% DA with H lines
o ~20% non-DA, including DB with He lines

e Why WDs?
* Retain the past history of the Galaxy
o Study of stellar clusters
e Test no-standard physics
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White dwarfs

* Gaia theoretically provides us with an unprecede&ntanber of WDS
e 12,000 up to 100 pc
e 400,000 up to 400 pc

 We also need to estimate their stellar parameters
* VO provided us with the ideal framework
e easy and fast access to malleep photometryy SED

* VO tools permit the study of thousands of objettze
- VOSA & Topcat
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Population synthesis code

Search methodology

Based on Monte Carlo

3 populations: thin disc, thick disc, and halo (&05)

80% DA and 20% non-DA
Gaia photometric and astrometric errors added

State-of-the-art WDs evolution models
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Criteria:
e 0,.<10%

6 kK < T, < 80 kK

6 (Fgp) & o (Fgr) < 10%

(Evans et al 2018)
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The Gaia WD catalogue

72,178 CO-core and 1,043 ONe-core WDs

8,343 CO-core and 211 ONe-core were within 100 pc
 The most complete volume-limited sample to date
e WD spatial density of (4.9 0.4)x103pc3

Very low (< 1%) contamination (sdBs & CVs)
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e Used VOSA to: T T

e Dbuilt the SEDs from VO (UV-NIR) | | '/
« Fit to DA white dwarf model spectra = | -
(Koester 2010) oy

T, and L for~91% of sources

IEHIA2OI0 787149792
Koester, Teff:14000, logg:8.25

e L=41R%T*— R

» Logg & M from evolutionary sequences |
(Renedo et al. 2010) ————

High reliable estimate of physical parameter for~59%
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Lack T« < 8kK

Due to selection and/or bad fit

Physical parameters (100 pc)
Concentration at _J ~ 8kK (first time)

3 800 AR
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Z 400 | z. -
. o 1 :
Bimodal-like distribution for R, log, M ¢t ' LN g
0 10 20 30 70 75 8.0 85 9.0 95
T/ 10% (K) log g (dex)
* Unexpected0.8 M, 600 600 [
* Binary mergers. . .
 Arecent burst of star formationz | z [
« Initial-to-final mass relationship *°F e
] 9 0.010 0.020
Small fraction of He-core R (Ro)
(~0.45M,-0.017 R, - 7,6 dex)
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The average completenes83%

~63% good stellar parameter,
lower for T4 < 8kK.

G+5+5logm
2
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NS

bifurcation 0.0 < Gp— Gzp< 0.3
—> more massive objects.

He-core or unresolved double-
degenerate binaries. &
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Astronomy ESFRI & Resequch Infrastructurd Cluster

The WDs HR diagram (100 pc)

 Good agreement with our 10

model of the Galactic ;,-“f 12
« Bifurcation: é 16
Not all of them are WD-DE
30 - 40 % of DB .
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Conclusions
The largest white dwarf catalogue to date (>73,000)

8,343 CO-core and 212 ONe-core within 100pc

Most complete volume-limited sample WDs uptodate
WD spatial density of (4.9 0.4)x103pc3
contamination < 1% (sdBs & WD)

Reliable physical parameters f059%

We demonstrated the majority WDs in the solar neighbourhood are cool

We identifiedbimodal-like distributions of R, logg and M
Bifurcation 0.0 < Gp— Ggp< 0.3

more massive object® ~0.8 M, peak

discrepancies betwed®n?A or DB cannot explainit
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