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What Gaia will observe?



The Gaia Simulator(s)
As part of the Gaia Data Processing and Analyzing Consortium (DPAC)

Gaim Ty

l

Universe Model
Intrument Mode
Common Tools

Simulated telemetrﬂ Simulated images |Simu|ated MOEB dat




Solar System

-+ Sun, Earth, Moon

(not f-i:trnb;ewaﬁnn)

| Planets and satellites

* Minor bodies

» Astercids
* Comets
= Kuiper belt

»| Other
components
« Zodiacal light
* Solar wind
* Etc.

Field stars

» “Normal”

* Variahle stars

Galaxies with resolved
structure

.

Stellar clusters

* Open clusters

» Globular clusters
* OB associations
= Stellar streams

Extended objects I

= Planetary nebula
= HII regons
= Reflectionnebula

=

Other components

- Other components

* Galactic diffuse light

* Unreso kv ed hackground stars » Diffuse extragalactic light
= Extrasolar planets

10 years effort!



Gaia Universe Model Simulator (GUMS)

Published: Robin et al. 2012 A&A
Available at CDS

@b Portal Simbad VizieR Aladin X-Match Other~ Help

Catalog Selection Page

9 = @ new Try the VizieR Photometry viewer to plot the photometry around a position including all VizieR (see documentatiom).

Search Criteria b L1 GaiaSimu Universe Model Snapshot (A.C Robin + 2012) W01IA&A, S43A
Eeywords V1137
m GUMS o :
Tables Cadd ) [l VI137/gum mw ©)Gaia Universe Model Snapshot (GUMS): Milly Way stars (among 2.143 475885 stars) (2143475883 rows)
VIf137 - ] VI137/gum Ime (*)Gaia Universe Model Snapshot (GUMS): LMC stars (among 7.559.826 stars) (75359826 rows)

oam_ime e [ VI137/gum sme ()Gaia Universe Model Snapshot (GUMS): SMC stars (among 1,250,384 stars) (1250384 rows)

"gﬁ_zgc O V137/ al )Gaia Universe Model Snapshot (GUMS) (galaxies) (among 37,831,197 sources) (37831197 rows)

b Enlazze O viisy s0 ©)Gaia Universe Model Snapshot (GUMS) (quasars) (970313 rows)
Fr—— [ VI137/eum sn ()Gaia Universe Model Snapshot (GUMS (supernovae) (4984 rows)

max 50 - Reset Al | Query selected Tables | Join selected Tables




The Gaia Simulator: MW stars

Grys = 13 mag

Stars persquare-deg (logl0)

6.0

55

5.0

4%

4.9

3.5

30

o

0

L3

0,0

Besancon Galaxy Model

Drimmel et al. (2003) 3D extinction

Stars G < 20 mag Grys < 17 mag Grs < 12 mag
Single stars 31.59% 25.82% 12.91%
Stars in multiple systems 68.41% T74.18% 87.09%

= In binary systems 52.25% 51.55% 40.24%

= Others (ternary, eic.) Io.16% 22.63% 46.85%
Total stars 1 600000000 600000 000 28 000 000
Individually observable 1 100 000000 390000000 13 000 000
= Variable 1.78% 3.06% 8.37%

= With planets 1.75% 1.44% 0.66%
Variable stars:

Stars G = 20mag G < 1Tmag  Gns < 12 mag
Single variable stars 24.52% 25.719% 28.39%
Variable stars in multiple systems 75.48% T4.21% T1.61%
= In binary svstems 55.74% 52.65% 38.49%
= Others (ternary, eic.) 19.73% 21.55% 33.12%
Total variable stars 28 000 000 19000 000 2700000
Individually observable 21 500 000 16 000 000 2000 000
With planets 2.09% 2.64% 2.09%




y [kpc]

The Cepheids

Gaia will observe ~6000-9000 Galactic Cepheids (60-70% multiple systems)

T | |
i5 | Berdnikov catalogue _| G<b _| B«<G<10 |
(N = 455) (N =20) {N = 644)

15 | 10<G<16 — 15<G<20
(N=3762) | (N=4714) | {N:=10860) |

o
v
S

-15-10 -5 0 5 10 15 -15-10 -5 0 &5 10 15 -15-10 -5

x [kpc]

o

5 10 15

Windmarket al., 2011



Disk Red Clump Stars

Number of stars

R(C-all BT x 108
RC-G20 26 x 106
RC-RVS 8.5 % 109

3D test particle simulations
3D extinction model
Gaia observational constraints

10

y [kpc|

1y

i

1.50E+05

1.36E+05

1.20E405

1.0GE+05

{9.00E+04

T,50E+04

{B.O0E+04

4.50E+04

3.00E+04

1L50E+04

0 Q0E+00

N/kpc?



The Gaia Simulator: extragalactic objects

Galaxies
;
-
0.8 4.4

ok e B Unsolved Galaxies

~3.8.106
Z<0.8

Quasars
~5.10°
/<4

Redshift =

0.6

0.0

0o :
15 16 17 14 1% 200 4 L
G .ﬂ'l-hfﬂ: Cournt [ba

Fig. 21. Redshift and & relation for galaxies and Q50s. Colour scale in-
dicates the log;, of the number of objects per (.05 mag and 0.05 redshift
difference.



Data Releases and Archive

N




Gaia Data Release Scenario

From now on:
Photometric science alerts
Near-Earth-asteroid information

Summer 2016
Positions + G magnitude (~all sky, single stars)
Calibrated Ecliptic pole data
The Hundred Thousand Proper Motion (HTPM) — Hipparcos

Early 2017
Five parameters astrometric solution (single stars)
Radial velocities for non-variable RV stars
Two-band photometry (+ Astrophysical parameters)




Gaia Data Release Scenario

2017/2018:
Orbital solutions for binaries
BP/RP and RVS spectra, object classification & AP
Mean Radial Velocities

2018/2019
Variable stars classifications + epoch photometry
Solar System results (orbital solution & epoch data)
Non single stars

2020-2022: Final Release
All data archive (epoch + end-of-mission data)




The first SNIa
detected by Gaia

August, 2014



Timeline for Data Flow

one cperational day

dh visibility

Madrid, Spain | SRR

acquisition Gaia
fransmission MOC
transmission SOC

Initial Data Treatment

First Look

Astromery
(100 pas]

Sgience _Alerts




Gaia light curve of galaxy SDSS J132102.26+453223.8
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rmation into timing data

Scanning Space Astrometry:

to transform positional info




Intensity

Gaia low-resolution spectrum of Gaia2014aaa

Blue Photometer

Red Photometer

0l

Ca ll

60 80

Pixel position

100 120



Supernova Gaial4aaa and its host galaxy

Caption: This image shows the supernova named Gaial4aaa as seen on 10 September 2014
with the robotic Liverpool Telescope on La Palma, inthe Canary Islands, Spain. This is a Type
Ia supernova - the explosion of a white dwarf locked in a binary system with a companion star



The Gaia Archive

A huge collective effort
2012-2022



uojjesijensip

Service desk

0L6dM  “ddy Bujjqeuz aouaidg

096dM Yle=.3n0 pue uoljednpjy

0S6dM S2dIAl9S pue suonelado

CU9 Releases
Catalogue and Web Portal Services

uonepliea

uonejuawnIoq

Management

Coordination
Architecture and
Technical Dev
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Gaia Science Performances

Nominal After commissioning (AC)
mission
(BL: Before -

A\

launch)

http://www.cosmos.esa.int/web/gaia/science-performance



http://www.cosmos.esa.int/web/gaia/science-performance�

GOG: Gaia Object Generator

An attempt to simulate Gaia products
GUMS + a model for Gaia errors

Goals:
To fill the Gaia Archive
For Science Exploitation
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GOG GUI <version 1.0

==

File Tools Help

General Information

| Configuration

sources | Running output |

Simulation reference :

| GogGUI simulatior|

ser email :

\your@email.com |

Properties File path : [ Browse ] [

Edit ]

|conf/gog.properties

Thread pool size : [ | Enable

Simulation parameters

Gaia

PAC

Data Processing & Analysis Consortium

Output

Transit number : ‘0| [ Calibration noise & True sources Bl Ecnr pzrameters
Owerall mission margin : IEI & spatial resolution model parameters | | Epoch BFRP spectra
Mumber of field of view - (2| [ Useintra CCD dispersion | | Epoch RVS spectra
Spectra oversampling : [I] Dispersion wvariation : [E Moise [E Combined parameters
Photometry aperture factor : (1.0 | Artitude model MSL | Use healpix ID || Combined EFRFP spectra
Reference row number : (4 | Sfmodel: @ Isf () psf L Auxiliary data L) Combined RV5 spectra
| Load XML | | Save | | Checkdata | | Reset | Run GOG | Close |




Astrometric standard errors

The mean end-of-mission standard error for parallax includes:
e all known instrumental effects
e anappropriate calibration error

e 20 % margin (results from the on-ground data processing are not included)

on [pas] = (9.3 + 658.1 - z + 4.568 - z2)1/2 . [0.986 + (1 - 0.986) - (V-I¢)],
where

2 = MAX[1004 - (12-15) 190.4 (G- 15)] (BL)

It depends sensitively on the adopted TDI-gate scheme (G < 12 mag)
(The decrease of the CCD exposure time to avoid saturation of the pixels)



End-of-mission parallax standard error (BL)

1000;
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For bright stars (G<12 mag) the standard error is dominated by
calibration errors, not by the photon noise



Astrometric performance (AC)

End-of-mission (5 years)

B1V G2V M6V
V-1 [mag] -0.22 0.75 3.85
Bright stars |5-14 pas (3 mag <V < 12 mag) |5-14 pas (3 mag <V < 12 mag) [5-14 pas (5 mag <V < 14 maqg)
V =15 mag 26 pas 24 pas 9 pas
V = 20 mag 600 pas 540 pas 130 pas

Single focal plane crossing

4.3 times worse than the end-of-mission

GOG epoch data for a binary system

(units: mass)




Astrometric end-of-mission errors

They depend on the scanning law:

1) Takeinto accountthe individual number of transits
2) Multiply the mean value by a geometrical scaling factor (g)

Geometrical scaling factor:

Each particular transit does not carry the same astrometric weight. The weight
depends on the angle between the along-scan direction (where we make the
measurement) and the circle from the star to the Sun (the parallax shift is
directed along this circle).

Therefore, a large number of transits does not guarantee a small parallax error




Geometric factor: a function of ecliptic latitude (B)
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Gaia Parallax accuracy in the disk (Av =1mag/kpc, BL)
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10° 10° 104
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Gaia Parallax accuracy in the halo (Av =0, BL)
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Gaia Radial Velocities— RVS

€ Slitless spectroscopy in Ca triplet region _ _
Sl B \') Radial-velocity error
’ [mag] [km s ]
(AC)
Before launch performances 7 1
. B1V
2U | | | 11.3 15
s = B0V i | G2v 125 !
| - 15.2 15
z — K1ITI-MP 12.8 1
E AOV (metal-poor) 15.7 15
= 1o = Fov
= — GV
I G5V
5 KoV |
= K1IIIMP |
Z10H = K4 |
© — K1
a= .
@ .
;-| 1
= :
o
7 :
= Z
: ;
E |
e .
- :
&S ;
0 | | | | | | | |
9 10 11 12 13 14 15 16 17



[Fe/H] (from BP+RP+r)

Before launch performances

LT

e e, ¢

+ b -
o ee

0 ¢ S00 0 0wy W

1.2

(bdseauay)apa g

G

| estimated values from Aeneaspq — true|

-pg precision

Aeneas

0.1-0.2 dex accuracy

=15:

FGK star G

Liuetal. (2012), Antiche et al. (2013)



A critical degeneracy between Teff and Ao (extinction) is present

Elaiiedl L

.

]
[
| |
1 |
LA . . B Dras | . .
—800 -400 0 400 800 -800 —-400 O 400 200
Aregl®) Arei)

Figure 10. The correlation between the T.g and Ag residuals for stars with
G = 15 mag (upper panels) and &G = 19 mag (lower panels) for all four

methods. (LIU et al., 2012)



Scientific promise



Searching for the ultra-faint
dwarfs galaxies

An example of a collaborative effort
Research ang engineers from different disciplines



A =Oi)E]

Aguilar, Luis (IA-UNAM/México)

Antiche, Erika (Univ. Barcelona/Spain

Antoja, Teresa (ESA/The Netherlands) Hidalgo, Sebastian (I1AC/Spain)
Aparicio, Antonio (IAC/Spain) Mateu, Cecilia (CIDA/Venezuela)
Brown, Anthony (Leiden/The Netherlands) Valenzuela, Octavio (IA-UNAM/México)
Figueras, Francesca (Univ. Barcelona/Spain) Velazquez, Hector (IA-UNAM/México)




Missing satellite problem

Bullock 2010
‘\Q ) ¢ Via Lactea |l
. O MW dSphs
10’ 1
= \“\
£ ¥,
< 10? %
I [ | |
o \
o
S t
=
© 10'[ 'I
10° .
108 107 108
M3UU [M@]
Before by:

Kauffmann et al. (1993)
Klypin et al. (1999)
Moore et al. (1999)

-~

observed
~25 satellites

with L> 103Loe

expected
~400

- . Willman et al. (2005)
15 new satellites . - . . (2006)

in SDSS/SEGUE Grillmair (2006), (2009)
Majewski et al. (2007)

Belokurov et al. (2007, 2009)

Ultra Faint Dwarf Martin et al. (2009)

Galaxies

e L=102-105L,

e rh~20-800 pc

e distances 20-200 kpc

e high stellar velocity dispersion (~4-10 km/s)
e higher M/L ratios 102-103

e very metal poor




Method

Theoretical model

s D
positions
kinematics
population

. A

Galaxy

GUMS
Gaia Universe

Model Snapshot

uuuuuu

Y (kpc)

Gaia
Mock
Catalog



Generation of UF

e Density & kinematics:
Isotropic Plummer sphere
3M r2\ —5/2
P= 473 ( T b_z)

e Population (light model):
+ single age (10 Gyr)
+ metal poor [Fe/H]~-1.5
+ mixed in position

-4

(mag)

M,

0
1
2
3L
4
5

I I L I L L L 2
0.0 02 04 06 08 10 12 1.4 16
V-1 {(mag)

9 PARAMETERS

M/L 102 -10s
M*(M,)| 10 -104
Nobs 10-105

ranges
(W)
‘= |rh(pc) 5-1000
c
T [ovkm/ss) | 1-100
=N T 102 -105
—_—
dist (kpc) 5-500
VUV n
% 9 | (deg) 0-360
% E b (deg) 0- +90
& T |vgal (km/s)| 100-500
8
S O |¢(deg) 0-360
8 (deg) 0-360
een~100% search in
«no RV ' [, b, pl, ub




ID L,  rhy oy D ! b Vagar ¢ 6 M/L My Nobs
(L) (pe) (kms™) (kpe) (deg) (deg) (kms™') (deg) (deg) (Mo/Lo) (Mo)

30009 9107 50 5 15 o0 30 107. 0. 20. 55. 80. 99

31.0 [T T T T B T ARRRIASAE

b (deg)
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S .
S R
H, (mas/yr)
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FE I . R R

Figure 1. Sky (left) and proper motion plane (right) for the field of UFDG 3009. The stars belonging to the UFDG are shown as green dots
while the foreground and background stars are i black.
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Figure 3. Wavelet Transform (WT) at different scales for UFDG 3009 for the sky (top) and proper motion plane (bottom). The black dashed
circle shows the true posihion and size of the UF. The posifion 15 calculated as the median of the positions of the stars in the UF that are observed
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crosses mdicate peaks at between 1 and 2, between 2 and 3, and > 3 o significance, respectively.



Inertiality of the Gaia Celestial Reference Frame

800x10°

720%10°

640x10°

560x 103

480x10°

400x10°

o (pasfyr)

320x10°

240x10°

160x10°

80x10*

ob o o et - ox10°
16 16.5 17 175 18 185 19 195 20

Accuracy of the residual rotation (units: pas/yr), Mignard (2011)



The distance to LMC and SMC

GUMS: Based on a real catalogue, 7.5-10° (LMC), 1.5 10° (SMC)

Gaia data (BL):
Large error in individual distances
Maximum Likelihood techniques are mandatory (Luri et al.,

1996)
Relative error in mean distance: 0.5% (LMC), 1.5% (SMC)

No 3D map

SMC with OGLE (Haschke et al., 2012):
Cepheids (2522 stars): 63.1+ 3.0 kpc, 4.7 % accuracy
RR Lyrae (1494 stars): 61.5 + 3.4 kpc, 5.5 % accuracy



R136, the star cluster in the Tarantula (30 Doradus)

. . R - . .

- 3 _B
GaiaTimage” of Me sumoundings of e 7136 ciusier, Eking Me HET WRCIUVIS mosak 5 N HST WFCHUWVIS UBVHII mosalc of 7136, The image measures 1167 X 1167, Credit NASA, 8
mwmmmnﬁummm“«ﬁnmﬂm L ESA, and F. Paresee (INAFSASF, Bologna, 1y), R OrConnell (Lniversiy of Minginia,

In an AF2 CCD alocated Charittesilliz, ISA), and fhe Wide Fleld Camera 3 Science Owerslgnt Commites.

Gaia (GIBIS) HST

GIBIS: Gaia Basic Image Simulator
Stellar density at G<20 ~1.4 10° stars /sqdeg

de Bruijne and de Marchi, 2011




Scientific promise

Galactic structure
and dynamics



Some examples

The non-axisymmetric structures in the galactic disk
-One or two bars?
-The spiral arms: origin, nature, evolution
-The galactic warp

It is mandatory to change our mind
-Work in the space of the observables
- Selection of kinematic tracers
- new tools (MCMC,...) for model vs data (IMF, ..)



Red Clump stars: one or two bars?
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RC-all 57 x 10° 201174
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1/mis a biased estimates of the
true distance!!




Does our Galaxy have one/two bars?
work in the space of the observables!
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Does our Galaxy have one/two bars?
work in the space of the observables!
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Extinctionis critical: A new 3D map using Gaia and IR



Mandatory to combine Gaia and IR data
Red Clump: accuracy in tangential velocities
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MW spiral arm pattern

A novel method to bracket the corotation radius in galaxy
discs: vertex deviation maps
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The study of phase space distribution function requires Radial Velocities
Radial velocity with accuracies of ~5km/sfor a large set of data are required

S.Roca-Fabregaetal., SEA-2014
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THE GALACTIC WARP

‘I‘ Warp up

Wi "‘Amma .
SUN .

GALACTIC
CENTER

l (Credit: Leo Blitz/Carl Heiles/
Warp down Evan Levine-UC Berkeley)

* The disk of our Galaxy 1s known to have a warp in the ISM (Kerr, 1957;
Hartmann & Burton, 1997) that 1s also seen in the stellar component (e.g.
Lopez-Corredoira et al. 2002) .

* The line of nodes roughly coincides with the Galactic Center-Sun line.



RECIPE FOR MAKING A WARPED
POPULATION IN STATISTICAL
EQUILIBRIUM

. (:'l‘u_'*-_'“::.i' Ihr;: S ' AT ‘.“*-:‘1“"111_.'.!1';'1 1]

L

* 3D Galactic potential

* A geometric warp model

‘I’(T‘;T‘l; 2, ¢mam= CE) = ?#5‘2((?' . T'1)/(’F2 =5 “1'1))&:. e

The tilt 1s applied beyond r1. The resulting
warp 1s such that the tilt angle increases as

a power law whose exponent 1s o and such

that at 12 1t has a value equal to '¥>. Abedi, Aguilar, Figueraset al., 2014

Warped Miyamoto—Nagai
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Z |kpc]

Gaia capabilities to characterize the dynamics of

the galactic warp

r [kpc]

OB type stars observed by Gaia (G<20)
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Vertical velocities from proper motions of red clump giants

M. Lépez-Corredoiral> 2, H. Abedi®, FE Garzén! 2, F. Figueras®

! Instituto de Astrofisica de Canarias, E-38205 La Laguna, Tenerife, Spain

2 Departamento de Astrofisica, Universidad de La Laguna, E-38206 La Laguna, Tenerife, Spain

3 Dept. d’Astronomia i Meteorologia, Institut de Ciéncies del Cosmos, Universitat de Barcelona, IEEC, Marti i Franqués 1, E08028
Barcelona, Spain

100 T T T T T T
=+ Model A : : : : :
— Model B
= Model B with:Gaia errors :
— Fit to PPMXL 1
50 : :

Fig. 9. The mean W velocity component as a function of galactocentric
azimuth for RC stars at 13 < R(kpc)< 14. RCGs simulated using Model
A and Model B are plotted respectively in dashed purple and solid blue
lines. The fit to PPMXL data is in black, the same as the one seen in
Fig. 5/bottom-left panel. The Gaia "observed’ values are plotted in or-
ange. The shaded regions in blue and yellow represents the standard
deviations of the W velocity for Model B respectively with and without
Gaia errors. Note that the line of nodes is defined to coincide with the
Sun-Galactic center line (¢,, = 0).

T A T e N




Improvement of the Population
synthesis Galaxy models (BGM)

Working for Gaia Archive validation



Practical implementation: star generation

SPACE DENSITY
DISTRIBUTIONS:
density laws (g, scale length),
age-ow, total dynamical mass,
stellar local mass density,
thick disc parameters

:

given
direction
and distance

if no solution

IMF
SFR REMMANTS CEMETERY
age of the thin disc
AGE-METALLICITY
RELATION
DRAW place
mass an object on
age EVOLUTIONARY

metallicity TRACKS

The catalogue
of stars observed at pre-
sent in a given direction
and at a given distance,

BINARITY
TREATMENT

Teff

logg
L/Lsol

-

EXTINCTION MODELS

T

T

ATMOSPHERE
MODELS



Looking for dynamical selfconsistency:

P+ = Pdisc T Phalo T PISM : ppc and central mass parameters
solving for ®(r, 2) <

; \n V2®(r,z) = 4mp(r,z)G

l

Fitting the dark corona and central
mass parameters until ® reproduces
the observed rotation curve

l

solving for p(r, z)
o3 ln(—‘ﬂrﬁj) —&(r,2) + @(r, 0)

l

new eccentricities (i) and potential ®(r, 2)




Constraining the intermediate-mass range of the Initial Mass
Function using galactic Cephelds.

R.Mor' F.Figueras' A.Robin? B.Lemasle’

1 Departament d"Astronomia i Meteorologia and |IEEC-UB, Institut de Ciéncies del Cosmos de la Universitat de Barcelona, Martl | Frangueés, 1, E-08028 Barcelona.
£ Dbservatoire de Besangon (France)
* Anton Pannekoek Institute for Astronomy (Netherlands)

We tested three different IMFs comparing synthetic and observational samples of Galactic Cepheids

The IMF in range ~ 4M,, to ~ 10M., points towards Kroupa-Haywood IMF. (« = 3.2)

{msam Model /" Cepheid Data dNJ.fdm — E(m) — km™ Y = km—{1+x}
s
Chemical Evalution nmcum][ e ] 600 +
Siellar Evohstionary Tracks| -~ 550 il
Armpsphess Modek ﬁ
Density Laws 500 %
- 450 T + 1S B2000
+ 15 Extended
400 ; Observations Ymean
350 ,}
NEE:
250
Haywood-Robin | Kroupa-Haywood SALPETER
{ ME Tass N For more information see pOStEf G22 or contact:
Salpeter, Kroupa-Haywood, Haywood-Robin J rmor@am. Ub_es

Kroupa-Haywood Initial Mass Function gives better approach than
Salpeter IMF in the Cepheids Mass Range



On-ground Spectroscopic Surveys
complementary to Gaia
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Gaia + 0SS
adream in 1962!

Galaxy formation and evolution are encoded in the location,
kinematics (6D) and chemistry of stars



Gaia-ESO survey (GES)

Public large spectroscopic survey with FLAMES@VLT

Started Feb/2012 + 5 years (300 nights)

Ips: Randich, Gimore + ~300 Co-lps

All stellar populations: Halo, Bulge, Thick/Thin disk + open clusters

Products:
»10° Giraffe spectra (R~16000-25000)

»10% UVES spectra (R~47000)
» + ESO archive



An optical Multi-Object-Spectrograph (2017)
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Networks and schools
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© @,ﬁ Las redes de explotacion cientifica de Gaia o>

F. Figueras y C. Jordi en representacion de los participantes esparioles en REG y GREAT

Deept. Astmnomia | Meteomiogla, Universitat de Eamesions (RCCUE-EEC)

Milky Way

Las redes cientificas de Gaia

GREAT-ESF

(2010-2015)
European Science Foundation

GREAT-FP7

{17 paises, 90 grupos) 2011-2015
Aportacion espaiola: 11K € fafio Initial Training Metwork [ITN)
(3.2%) 32 instituciones EU 4.1 M€
Espafia: [UB, IAC, IAA)

217 pre-doc ESR + 3secondments

REG-MICINN

Posibilidad de solictar 2010- Bpacu?ﬁe El_'lﬂ-IEI'IU'D
financiacién parala Red Espafiala de Explotacion PRI e
organizacion de Cientifica de Gaia iI'ItEFPEESCDﬂ'IIJI'IE
e 140 miembros, 33 instituciones nexrala explotacidn
e cientl'ﬁ;:;de{iaia
ultimo "call* endic-201:

Aula Magna, University of Barcelona

Barcelona, Spain
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INTERNATIONAL GAIA SCHOOL

Galactic Dynamics in the Times of

GAIA and other Great Surveys
NOVEMBER 3-12
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