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André Moitinho de Almeida
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on behalf of the national collaboration for the Gaia DPAC and
science exploration



Launch is comming

e Flight Acceptance Review completion 22 July
authorising shipment to Kourou
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From: Timo Prusti <tprusti@rssd.esa.int>
I,Subject: [gaia-gst] launch
CDate: 18 July2013 10:08:25 AM GMT+02:00
To: Gaia Science Team <gaia-gst@rssd.esa.int>, dpace Executive <gaia-dpac-executive@rssd.esa.int>

Dear Colleagues,

.Arianespace has allocated launch slot for Gaia in the window 17 November - 5 December. No formal decision
from the higher ESA levels yet, but Giuseppe has cancelled the Antonov transport in August and Gaia s/c is now
going to Kourou 4/5 September. Yet another unwanted one month delay (not caused by Gaia), but at least we
have now a slot.

q
Regards,

Timo

o (Gaia ready; but so are other satellites ...
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Overview



Gaia at 10% - The Milky Way in 3D

1000 million object
10 kpc measZ’;e’grt’ol j=e(2:os 20 kpc

/

>20 globular clusters : 5, | ‘Horizon for proper ATotions
Many thousands of Cepheids and RR Lyrae ' .+ accurate to 1 km/s

s Dark matter in disc measured’
* from distances/motions of K giants
Mass of galaxy{from - : 30 open clusters I - “
rotation curve at 15 kpc Sun within 500 pc-
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Dynamics of disc, .
spiral arms, and bulge

Proper motions in LMC/SMC Rl R L A _ '
individually to 2-3 km/s o Horizon for distances - \
\ accurate to 10 per.cent

General relativistic light-bending determined to 1 part in 10° 1 microarcsec/yr = 300 km/s at z = 0.03

\_/ (direct connection to inertial)




Complete, faint, accurate

Hipparcos Gaia
Magnitude limit 12 mag 20 mag
Completeness 7.3 — 9.0 mag 20 mag
Bright limit 0 mag 6 mag
Number of objects 120,000 26 millionto V =15
250 milliontoV =18
1000 million to V = 20
Effective distance 1 kpc 90 kpc
Quasars 1 (3C 273) 500,000
Galaxies None 1,000,000
Accuracy 1 milliarcsec [/ parcsec at VvV =10
10 — 25 parcsec at vV = 15
300 parcsec at 'V = 20
Photometry 2-colour (B and V) Low-res. spectra to V = 20

Radial velocity
Observing

None
Pre-selected

15km s toV =17
Complete and unbiased




Mission products

o Structure and evolution of the Milky Way
e Stellar physics, time resolved

e Exoplanets (astrometric, transits, ..)

e Solar system objects (including NEOs)

e Distance scale (Magellanic clouds)

e Reference frame

o Alerts, microlensing, quasars, SN & GRB can
start already in 2014.

e General relativity

e Dark matter

e and more



THE ASTRONOMICAL PYRANMID

T —

ILLUSTRATING THE INTERDEPENDENCE OF THE VARIOUS AREAS OF STLDY

COS'DLOGISTS, GENERAL RELATIVISTS, CRAMKS, |
OTHER FUZZY-ERAINED PEICIL-PUSHERS,

ATMOGPHERES, INTERIORS, INTERSTELLAR MED,
THECRISTS

SPECTROSCOPISTS PHOTOMETRISTS




The sky as seen by Gaia - 1




The sky as seen by Gaia - 11
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Focal Plane - 106 CCD, 938 million pixels

104.26cm

42.35cm

sadod

V
Sky Mapper Astrometric
CCDs Field CCDs
Total field: Sky mapper:

- active area: 0.75 deg?
- CCDs: 14 + 62 + 14 + 12 (+ 4)
- 4500 x 1966 pixels (TDI)
- pixel size = 10 pm x 30 pm
= §9 mas X 177 mas

- detects all objects to 20 mag

- rejects cosmic-ray events

- field-of-view discrimination
Astrometry:

- total detection noise - 6 €
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Spectrometer
CCDs
e

Star motion in 10 s

Photometry:
- spectro-photometer

- blue and red CCDs

Spectroscopy:
- high-resolution spectra

- red CCDs



The sky as seen by Gaia - I11

RP: T02800GP450P00VTO00XH000 V=17.30 A,=0.00
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Industrial participation in Gaia

United Kingdom

ABSL

e2v Technologies

EADS Astrium

MSSL

Selex Systems

Ireland
Mc Ginley

France

Boostec

EADS Astrium

Intespace

Latelec

Onera

Sagem

SESD

Crisa

EADS Casa

Mier

Rymsa

Sener

Thales Alenia Space

Deimos

Ineti

Lusospace

Skysoft

Selex Galileo

SILO

Thales Alenia Space

Arde

Barr

Maxwell
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Dutch Space

SSBV

TNO

Norway
Kongsberg

Prototech

Patria

Sweden
RUAG Space
A

Denmark
Rovsing

Terma

h ]

Gnnany

% EADS Astrium
# 10F

Schunk GmbH

Zeiss
Pénil

SpaceBel

Thales Alenia Space

¥ SpectraTime

Syderal

RUAG Space
Siemens

ONASA/Goddard Space Flight Center Scientic Visualization



Data Processing - the DPAC

Upstream Downstream
A \
CUS Cu4

Photome:tric Complex object
processing

\ Cambridge

Cu3 Ccu3 CU7\
Initial Data Treatment Astrometnc core
First Look ESAC Vamblhty analy&s

ESAC ESAC/Torino Geneva/ISDC
Sysemil CuU6 Intermediate Data Updm cus
Spectrosooplc Barcelona Astrophysical
charactcnzanon
Cu2
Simulations ~N
Bancelona/CN ES

Cu9
Archive and
Catalogue access
Activated in 2013
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DPAC membership
January 2013
432 total
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v .Concept&Technelogy Study
TN :| MlSSlon Selection

Re-Assessment Study

:Phasem
Deflnltlon:l
|:|Seiect|on ofPrlme Conlractor (EADSAstrlum SAS)

PhaseBZ

Imlmntto |___|PhaseC/E)g A T b dtd AL
leedhvaontie Al BRI T ;'LaunchOctoberm

{ éd!entlflcoperatlon

{ferptan —
Studies

I I __Software Development (DPAC)

DataProcessing 4: = = ¢ ¢ L —— . |
L T T T T DataProcessing
R R i s Indermediate @ Final

Today



National
participation



History

e Started in 2006 (industry started before) just in time
for the DPAC AO response

e Emails circulated, meeting organised

* Broad range of interests: several sub-fields of
astronomy, optical engineering, data acquisition and
storing, artificial intelligence

e Original participants (DPAC): -12 from SIM,
INETI, UNINOVA, U. Coimbra, CICGE, CAUP,
CAAUL, + Holos, Critical Software

e Now (DPAC, Sci. exploration): ~12 from SIM,
UNINOVA, CICGE, CAAUL, U. Coimbra



Funding

e May 2006-Aug 2007 funding from Centres, 1 trip
from GRICES

e 20072011 - PDCTE - 265.000 Eur

e 3 CIENCIA contracts

e 1.5 FCT Postdocs

e 20122013 - standard FCT project - 120.000 Eur
® 20142016 - FP7 (for specific WP)

120 Vil

® 20102015 - Some support from GREAT



Activity - I

e CUr - System architecture:
e Data Base interface and infrastructure. Done

e Support to national distributed data processing

e CUz2 - Data Simulations:
e Optical Instrument Model

e CU3 - Core Processing

e Reference frame
e Definition and acquisition of auxiliary data

e CU4- Object Processing:

e Image reconstruction of extended objects



Activity - 11

e CU7 - Variability Processing;
e Quality control (bias estimation)

e Unsupervised classification

e CUS - Astrophysical Parameters:

e Luminosity, Age and Mass determinations.
Done

e CUg - Catalogue Access

e Visualisation



Activity - I11

(Gaia has no proprietary data rights

e Science Preparation (GREAT):

e Memberships of stellar populations

o (Galactic structure. MCMC machinery:
e Synergies with other surveys

e Minor solar system bodies

e GRB (and first stars) detectability

e (Quasars

e (Gaia-ESO

* Organised several DPAC and GREAT meetings
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Research & Science Home ESA Public Web Site Sci-Tech Portal ESA Intranet Gaia Public Web Site Gala Sci-Tech Portal
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S S TS ’ Galaxy detection with Gaia 07/11: Model Soywz
Data release scenario > Fregat video
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CSI-VEGA

Sun seen from the back side of the Hyades
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Lessons learned

* People come and go: reflects on degree of
participation

e Junior technicians are essential

* Panels underestimate the importance of attending
the collaboration meetings

* There is no adequate mechanism in Portugal for
supporting large teams and/or long term missions

* Decision making process in FCT has an extremely
volatile memory and emits contradictory messages
to community and evaluators.

e Adaptation, cold blood! Insistence...



