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The simulation work must be almost fi

- Code stable (end 2011)
- Later optimisation
- Generation of a 1:10 scale simulation of the mission (

The Gaia simulator code has currently more than 100.000 line
years around 30 TB of data have been generated and used in th
design and development and test of the initial version of the data re
algorithms.
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In the period 2009-2011 more th
example, the simulation of the En

MareNostrum in 2010, covers 18 mo
1.300.000 CPU houirs.
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GASS:

The goal of GASS is to simulate th
and universe models, allowing the gene

» Generation of:
* solar system objects.
* single stars.
* variable stars.
» multiple systems and exoplanets.
* supernovae.
* unresolved galaxies (point-like sources).
* quasars.

* Other:
 Extinction model.
 Zodiacal light.
» Cosmic rays.
« Virtual objects.
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* Instrumental effects:
» attitude with/without noise.
» PSF/LSF function of FoV, CCD, a
» LSF (for SM and AF) lineal combinati
» charge injection and CDM model.

* CCD non linearity.

* basic angle variation.

» QE variation.

* pixel saturation.

« conflicts in windows: truncation, gate conflicts...
* blended sources.

 Others:
» TM output format according Astrium specifications.
* pre-scan observations.
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The goal of GIBIS is to sim
detailed models of the instrumen
is a high rez:

3 GIBIS - Mozilla Firefox
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Gaia Instrument and Basic Image Simulator - v3.0

Run Docs ; Contributars

Application

GIBIS is a pixekevel simulator of the Gaia mission. It is intended to simulate how the Gaia instruments will ohserve the sky,
usingrealistic simulations of the astronomical sources and of the instrumental properties Itis a branch of the global Gaia Simulator
under development within the Gaia Simulation Warking Group

Run GIBIS simulation

Run GIBIS S8imulation

Related links

* GAlA home Page
« CU2Wiki Page
* SWG Home Page

i4 Inicia
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Gog

Gog is a tool designed to simulate ca
data (including mission final data) for the

Gog uses a model of the Gaia instruments to gen

- Optical model (PSFs, transmitivity,...)
- Focal plane model (CCDs, electronics, ...)
- Instrumental errors (radiation damage, read-out-noise,...)

- Calibration errors
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m: contingency margin
g,=1.47/sin ¢ a geometrical factor (¢ solar aspect angle)
a, - centroid error (function of G)

o, - calibration error

N.+ : number of elementary CCD transits

N : number of field of view transits

transits
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Example of parallax

GOG B1V Astrometric Perfformances
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m: contingency margin
o, - single CCD transit photometry error (function of G)
o, - calibration error

N.+ : number of elementary CCD transits
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Example of photo

GOG B1V Photometric Performances
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The U

All the data generated by Gass, Gib
Model that provides the astronomical s
(position, velocity, magnitude and physical

It has different components:
« Stars in the Milky Way, including multiple systems a

* Based on Besancon Galaxy Model (Robin et al. 2003) + 3D
model (Drimmel 2002)

* several populations: thin/thick disk, spheroid and bulge
« LMC/SMC
 Extragalactic objects (QSO, unresolved galaxies)
« Solar System Objects
» Exoplanets
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The Unive

—

Solar Syétem Our Galaxy

—* Field stars

.|

Galaxies with resolved
_’ Sun, Earth, Moon ) “Normal”
(not for observation) » Multiple systems .
« Variable stars * Fielc
« Stellar

| Planets and satellites > Stellar clusters « Surface brig
* Supernovae

* Open clusters
* Globular clusters

1 Minor bodies

Galaxies with

* Asteroids » OB associations N

» Comets » Stellar streams unresolved structure
e Kuiper belt . « Surface brightness

_’
Extended objects « Supernovae
] Other * Planetary nebula
components 2l e s -+ QSO
* Reflection nebula

» Zodiacal light
« Solar wind Other components
. Etc . P » Other components
' * Galactic diffuse light
* Unresolved background stars * Diffuse extragalactic light

* Extrasolar planets
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Becanson Galaxy Model (Ro
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Simulation of the galactic distribution of the
contents of the Gaia Catalogue G<20 (DPAC-CU2)
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Halo Bulge
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logTeff - mV distribution for G from 5.0 to 20.0 (Log. of the number of objects).
Objects: 1132578496. Objects Out: 4331
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- O«/TT distribu
- All the stars
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- on/11 distribu
- All the stars
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- O«/17 distrib
- Cepheids

0 000 0025 0050 0075 0400 0425 0450 0475 0200 0225 0250 0275 0300 0325 0350 0375 0400 0425 0450 0475 050
relerrorpi

0.0 0.25 0.50
Santillana del Mar, 19-21 September 2011

Il Reunion Cientifica de la REG



- on/T1 distrib
- Cepheids
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-Based on catalogues of stars
characteristics obtained from surv

~ 7 500 000 for LMC
~ 1 500 000 for SMC

- Mostly faint objects, G ~ 19-20 and thus on ~ 300 pas

- Mean distance fixed

~ 48 000 pc for LMC —> n = 20.8 uas
~ 61 000 pc for SMC —> n =16.4 uas

-Assuming a depth of 3000 pc (still a large uncertainty on the depths of LMC
and SMC)

d =45 000 — 51 000 pc for LMC —» = =22.2—-19.6 pas
d = 58 000 — 64 000 pc for SMC — n=17.2—-15.6 pas

Il Reunién Cientifica de la REG Santillana del Mar, 19-21 September 2011



Error in mean para
~ 0.12 pas for LM
~ 0.24 pas for SMC

- at the Gaia precision level 3D st
(the term “distance to the L

- Simulated using a Gaussian distrib
LMC: -

Oyt = 0.75 Kpc

3 Kpc

48-20 48 48+20
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M (relative fraction)
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- on/TT ~ 1300%
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Mean parallax ~20.8 yjas [ O3
e " “Z~05% for LMC-
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- There is 3 data simulators available: Gas
(images) and Gog (catalogue data)

- They use models of the instrument and astronomica
- Gog can be used to study the accuracy of the final photom
distance determination for any subset of stars (stellar population
LMC, SMC, individual stars, L-P Cepheids relation,...)

- Work is on going to improve the error models.

- We plan to generate a full statistical analysis of the expected
contents of the Gaia catalogue based on Gog simulations.
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