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The Besancon Galaxy Model

Abstract

Galactic objects are generated from a model based on Besangon Galaxy Model (Robin et. 2003) which provides the distribution of
The ESA Gaia astrometric: mission has been stars, their intrinsic parameters and their motions. The stellar population synthesis combines:
designed. to create an-extraordinarily precise 3D
map of about a bilion'stars throughout our Galaxy
and beyond. I y « Observational facts such as the local luminosity function, the age-velocity dispersion relation, the age-metallicity relation.

« Theoretical considerations such as stellar evolution, galactic evolution and dynamics.

" § Niodel - provides the The Galaxy Model is formed by four stellar populations:
; es # (position, . velocity, » The thin disk: young stars with solar metallicity in the mean.

it
d sical parameters), required to . . - . . . . -
? Py pe ). req « The thick disk: in terms of metallicity, age and kinematics, stars are intermediate between the thin disk and the stellar hallo.

generate the simulated: data for the development
~sand -.~te§ting'_ of massive data reduction « The stellar halo (spheroid): old and metal poor stars.
* software. -

= . « The outer bulge: old stars with metallicities similar to the ones in the thin disk.

A full description %;t'hé- Gaia Universe model
- g Components
“can befound in Robirkgt al. (2012) P

> Rare objects: Oe and Be stars / Am and Ap/Bp stars / Wolf Rayet (WN/WC/WO) stars Dwarf and classical novae
M-dwarf flares Binary systems Microlensig events Exoplantes Single stars

Variable stars: Cepheids, & Scuti, RR Lyrae, Gamma Doradus, Rapid oscillating AP, ZZ Ceti, Miras, Semiregular, o Canes Venaticorum

Galactic obiects . o Star by population_. Percentatges over the total number of stars
Disk Thick disk in each respective column
. . . 2 ' A ' | Population ‘ G <20 mag ‘ Grvs <17 mag ‘ Grvs > 12 mag |
Lumm?stlt?/ clasz of gfenterat(_ed objﬁcts. Pertc_entatglges over the ooy 1 i | o = o YT
otal number of stars in each respective column E—— . Thick disk 2188% La39% 75%
| Luminosity class ‘ G < 20 mag ‘ Grvs < 17 mag ‘ Grvs > 12 mag | H Spheroid 1,25% 0,58% 0,19%
Bulge 10,28% 8,22% 14,85%
supergiant 0.00% 76,825 76,21%
Bright giant 0.81% 14,39% 8,75% \ - / Total 1,100,000,000 390,000,000 ‘ 13,000,000
Giants 14.47% 0,58% 0,19% P : '
Sub-giant 15.08% 14.38% 10.32% “ !
Main sequence 69.40% 54.82% 15.76% | 1 P arsdl
Pre-main sequence 0.18% 0.20% 0.08% - "'..'{.ﬁ&ﬂk’..' 1 aF L | I S d
White dwarf 0.05% 0.01% 0.03% -  EEEDJEr.d 8- dRun|CT 7
Others 0.01% 0.02% 0.02% m | jEranr.anr | | o
[Total [ 1100000000 | 390000000 |  13,000000 | ! ¢ o

Number of single and multiple stars generated by the
Universe Model. Percentatges over the total stars.

Stars G <20 mag Grvs<17mag | Grvs<12mag (-

Single stars 31.50% 25,82% 12,91% | =

Stars in multiple systems 68,41% 74,18% 87,09% | HR diagram split by
=> In binary systems 52,25% 51,55% 40,24% i variability type
=> Others (terniary, etc.) 16,16% 22,63% 46,85% Spheroid Bulge |

Total stars 1,600,000,000 | 600,000,000 28,000,000 |

Individually observable 1,100,000,000 | 390,000,000 13,000,000 g O’ "

=Variable 1,78% 3,06% 8,37% Stellar distribution (G<20). Colour scale indicates the Star distribution split by stellar population (top) and by
=> With planets 175% 144% 0.66% log10 of the number of stars per square degree luminosity class (bottom)

Overview of extragalactic objects

Extragalactic Ob_ ects ] 2 . B [stars | G<20mag [Grvs <17 mag ] Grvs <12 mag 10
: RO [ stars in LMC 7,550,000 1,039,000 5,600

Resolved galaxies 5 . B | stars in SMC 1,250,000 161,000 950 2
. i . ! Unresolved galaxies 38,000,000 3,000,000 4,320
Magellanic clouds have been ‘simulated from catalogues of stars. and their 0s0 1,000,000 5200 1

characteristics (magnitudes-B; \V, |k, T, 10g g and spectral type):(Belcheva et al. Supernovae 50,000 B B i

Spectral types of stars from LMC/SMC

|Spectra| type ‘ G < 20 mag ‘ Grvs < 17 mag ‘ Grvs < 12 mag |

- (shapef/imag _ [ i,o_n) cades: from Bertin (2009), adapted to Gaia by. Dollet ) 025 017 035% A
(20047 and Krone-Martins et al. (2008). . B 3.24% 3.40% 185%
. " A 17.20% 5.01% 4.83%
QU&S&FS 4 1 e F 0.00% 0.00% 0.00% o
QSOs are simulated from the scheme proposed by Slezak & Mignard (2007). Lists & o08% 2316% oI Total kv distributi ] wved calaxi
of sources have been generated*with similar statistical properties as-the SDSS, but, "; 302;512‘;’ s:f;/;" 325;1313“//" qsgasarssa{] d sluspt):r:c::/?ar; gololfjr;rssta)l\elein dig:t::ﬁz
extrapolated to G=20.5 and taken into.account the flatter slope expected at the faint- 2 - . -
P : i & Total 8,800,000 1,200,000 6,600 log10 of the number of objects per square degree

end of the QSO luminosity distfibutian.

The extinction

Supernovae. ——— —
and extragalactic objects, is based on the dust distribution model

inction model that includes both a smooth diffuse absorption

A set of supernbvae are generated associated with galaxies, with a proportion for 5
each Hubble type. ' = bution for a disk and the spiral structure and smaller scale corrections based on the integrated dust

emission measured from the far infrared.
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