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Gaila-DR2 and the VO

White dwarfs
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Protostar

Result of stellar evolution of low- and intermediatass starM,,< 10 M,

~97% of the stars in the MW
There is not nuclear reactions

They just cool and fade

Life Cycle of a Low-Mass Star
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Gaila-DR2 and the VO
White dwarfs

Structure:
Electron degenerated cote Chandrasekhar Imv<1.4 M,

e He (<0.45M,)
¢« CO (<1.04Mp)
 ONe (>1.04M,)

*Thin layer of He 16-102 M
*Thinner layer of H 18>-104 M,

Spectral Classification

«~80% DA H lines They are very small and very dense
«~20% Non-DA A ton of matter compressed
« DB He | lines ~16% into the volume of a grape!

« DO (He ll lines), DC (continium)...
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A White Dwarf catalogue from ‘(@, p:

Gala-DR2 and the VO
White dwarfs - Why?

A

L

Retain the past history of the Galaxy

WD Luminosity Function
Population: thin disc, thick disc, and halo

Study of stellar clusters

e Age
WD cooling process

Test no-standard physics
Variability of the gravitational constag

Existence of exotic particles
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A White Dwarf catalogue from ‘(@;’
Gaia-DR2 and the VO

White dwarfs — Gaia & VO

Gaia theoretically provides us with an unpreced&ntember of WDs
12,000 up to 100 pc

400,000 up to 400 pc

We also need to estimate their stellar parameters

VO provided us with the ideal framework

- VOSA & Topcat

easy and fast access to mualileep photometryy» SED
VO tools permit the study of thousands of objetmnaee
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Gaia-DR2 and the VO

Search methodology
Population Synthesis Code

Completeness
 Monte Carlo based 0-8? o pe 949% fors,<10%
. Salpeter-like IMF Wl ]
« Three galactic population Yo o
e Thin disc, thick disc, Halo (80:15: 5 ye G<21 mag ]
« 80% DA & 20% non-DA 0.2 prra—
e Cooling sequences f(M, z, SpTy) N e
e WDs space density 4.8 x 3pc? o0 e e ve 0
o Gaila astrometric and photometric errors

(See paper for detalls and referenc‘ selection cuts. See text for details

Table 1. Completeness estimate of the white dwarf population
for different volume samples after cunmulatively applying our three

Selection cut 50 pc 100pc 250 pe 500 pc
G <21 0.95 0.97 0.61 0.22
ox/n<0.1 0.95 0.94 0.34 0.08
6,000 K < T < 80,000 K 0.43 0.44 0.27 0.04
fran.jimenez-esteban@cab.inta-csic.es

ESAC March 2019



—

Gaia-DR2 and the VO

Search methodology

With the Population Synthesis Code we defined dagch criteria:

“””““Ih@ A White Dwarf catalogue from ‘(@, SV

+ 6, < 10%

* 6,000 K (2) <T4 < 80,000 K (1)
e CO-core between (3) & (4)
* ONe-core below (4)

G+5+5logm
o
T

—
9]
I

200, 0,

-1.0

Evans et al. (2018) & Lindegren et al. (2018)
* 0 (Fgp) & o (Fgg) < 10%

* phot_bp _rp_excess factor < 1.3+0.0&(Ggp—Ggrp)?
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Gaia-DR2 and the VO

The Gaia WD catalogue

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

o 8,343 CO-core and 211 ONe-core are 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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The Gaia WD catalogue

Astronomy ESFRI & Ias

A White Dwarf catalogue from ‘(@p e

Gaia-DR2 and the VO

Available online at the SVOittp://svo2.cab.inta-csic.es/vocats/v2/wdw/

The SVO archive of White Dwarfs from Gaia

Home Data retrieval News
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A White Dwarf catalogue from ‘(@) _;“/J
Gala-DR2 and the VO

VOSA characterization of the catalogue

Designed and built by the SVO

Determine physical parameteiis( L, M, Age) from SED fitting

Built the SEDs from 37 VO catalogues (UV-FIR) arsguphotometry

Fit observational SEDs with 26 grids of theoretgadctra

fran.jimenez-esteban@cab.inta-csic.es
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Gaia-DR2 and the VO
VOSA characterization of the catalogue
* Used VOSA to: g TN If
* built the SEDs from VO (UV-NIR) | | */ L
* Fit to DA white dwarf model spectra =~ :
(Koester 2010) —
T4 andL for ~91% of sources
o L= 47R%T >R =
. Logg & M from evolutionary sequences % N
(Renedo et al. 2010) ' -

High reliable estimate of physical parameter for~59%
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Gaia-DR2 and the VO

Physical parameters (100 pc)
Concentration at ~ 8,000 K first time)

Lack T < 8,000 K . 000 e
Due to selection and/or bad fit , .t o O
i 200 [
e Bimodal-like distribution forR, logg, M *} :
« Not predicted °0 10 20 a0
T/ 103 (K}
» Unexpected high mass population 600 g
e ~0.8M,-0.010R, - 8.3 dex

70 75 8.0 85 9.0 95

log g (dex)
°

600 [T
400 [
Binary mergers

Z
([ ]

A recent burst of star formation
Initial-to-final mass relationship

0.010
Small fraction of He-core
[ ]

R (Ro)

400 |
200 |

200 [

0.020

~0.45M,, - 0.017R,, - 7.6 dex

0.2 0.4 0.6 0.8 1.0 1.2
fran.jimenez-esteban@cab.inta-csic.es
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Gaia-DR2 and the VO

The WDs HR diagram (100 pc)

Good agreement with our
model of the Galactic

Bifurcation:

e 0.0<Gp— Grp<0.3

¢ more massive objects.
 Not explained by DA/DB

30 - 40 % of DB i

fran.jimenez-esteban@cab.inta-csic.es
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A White Dwarf catalogue from ‘(@;’
Gaia-DR2 and the VO

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 up to date
WD spatial density of (4.9 0.4)x103pc3
Contamination < 1% (sdBs & WD)

Reliable physical parameters f059%

We demonstrated the majority WfDs 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? andDB cannot explainit
fran.jimenez-esteban@cab.inta-csic.es

ESAC March 2019



Thanks!!
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