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Mission

|

Gala: an -observatory in orbit
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e Mission DPAC ~xwi L Processing DRI it TFltures

& Focal plane tra nS|t e
Photometry ' Total f|eld R o Sky mappers M f W
- spectro- photometer 4% actlve area: o 75 d@gz . -detects all objects t020.7 mag .+
- - blue and red CCDS e CCDS '}4"-!- 62 + g2 "~ rejects cosmic-ray events
,Spectroscopy . -4500 x 1966 A FoV dlscrlmlnatlon '
- high-resolution spectra ;- - pixel si o ' ; :
- red CCDs
-l_u/
% S1{.3 RP BP AF1.[l9 SM2SMI1L

~9 obs/transit x

70 transit/object x
10° object = o
1012 obs

Gala focal plane

I'Iime Delayed Integration

19(12/2013 11:33:4
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Mission

'Photometry Measurement

| Blue photometer: -
| 330-680 nm .
Red pho’tdmete‘?f ¥

RP: T02800GP450P00VT0O00XH000 V=17.30 A,=0.00

60 80 100 120 140
pixels AL

RP spectrum of M dwarf (V=17.3)
'Red box: data sent to ground :
White contour: sky-background: level - ¢
Colour-coding: signal intensity ' ] : .

Figures courtgsy EADS-‘A‘strium.. 57 Kkt R R e _f' O ' e
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Mission

.

Radial Velocity Measurement L O
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Field of view '
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Gaia, an overview . -
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Waveleng

Figures courtesy'D. Katz, O. Marchal
LSST Workshop - IN2P3, Villeurbanne

CCD detectors

Slitless spectroscopy
using Ca triplet (848-872 nm) _

R=10800" o
Grys < 16.2 |

14-06-2017



Mission

|

Atypical Gaia day

NSL field transits in ICRS after: 0 yars 000 days 00 hr 10 min

90

Q 70 million sources
A 600 million astrometric measurements
Q 155 million . BP/RP measurements '
Q. . 13 million spectra

0O 40-GB telemetry to the ground

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne
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Credit: F. Mignard
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Figure courtesy: Lukasz Wyrzykowski
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Mission

1

End of mission performances g *'x
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»
"Most is gomg flne (CCD communlcatloi", _attltude etc.), but...

1 Basic Agge Vari; ions larger than expected
0 Corrected with- ;-Angl Monltorl‘_"‘_data for Gaia DR1 and DR2

ntamlns sm|§

LR~

; 5|gn of transmission loss S'Dpc'e
1ale mlcro -clanks

l A\ -‘ | r v 13 C
"f:_ \ s aw i - _
0 Will be nto ount for Gala . ,;
\ T e o , o™ -‘»
* '_""'3.4'.:.. _ . “ , ,' > ¢

ct on faint sources and spectroscopy
'ware modified from read-out to bz

.

oard

Gaia, an overview - LSST Workshop -~ IN2P3, Villeurbanne « At E g T 12406-2017, B & Bt .
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Some good surprises: radiation® . &

D

Normalised FPR: Averaged CCDs AF2-9, all rows, per Rev.

« + FirstClline

Nominal signal

o
o

o Third Cl line |

charge loss
S w

o

actiohal

Signal after radiation-damage

-
—
D

0.

(®)]

Avera
o

0 2200
OBMT [rev] Credits: C. Crowley R. Kohley

a CTI effect function of amplitude of the S|gnal e radlatlon hlstory
'O Radiation ‘damage+CTI evolution monitored through charge' |nJect|ons
O Projection to end of mission is a factor ~10 smaIIer than expected *

Gala an overview. - LSST Workshop - = IN2P3, Villeurbanne f , " 14-06-2017 1927
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Gala calendrler

Jepgn.ca's
' — 4..-_.,.>-
3

Prop05|t|on o e a0
V Concept.'&TechnoIog

—E»electlon de I

 Définition

~ Implémentation

i

Reductlon des donnees

n ire
G

2 B % '_'.'ﬂ‘

‘ Prodwts de Ia m|SS|on
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Ground segment s Y

Q. DPAC:. Eur0I3ean Calsortitim. - .= - . R g@
0 For Member, States%25 agenaes) b _ SO

Q- ~450 people m« R
0 2006-2016: > 1000 P-Y &

3 S‘( %

Q A Iarge ESA involvementss
' 0 ESTEC - Mission Manager |
Q ESTEC. - Scientific Support (3p. )
0 ESAC - Sci. Ground Seg. (20p.)
- QO ESOC - Operations (23p.)
0 ESTEC - Project Team (18p.) .

" Credit; F, Mignard. . .

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne f " 14-06-2017 15 ‘



DPAC
i

From time to space

(X,Y.Z), (UVW), F,

True 0{,5,,ua,,u5,w,Vr
.".;‘ 0.. T O

; aa 6’ w) l"la’ M&VR’
G, Ggp, Gpp

Measuring time = | D positions = 2D positions 2> parallakes -2 -Meaéuring space ..

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne 3 ) " 14-06-2017 16



DPAC

- MOC ~
| N\ ‘ I:I I:I | 40 GB/day uncomp.> )
i
% , ' CUl
: : : GAIA
! Initial data treatment : e Main
Calibrations : ‘
(@ UK] :
DPCE , F| rst look Data
DPCE
Simulation Base

M. C A0 @ AT S50 ey

Data
Streams :
; e . B, ~ ~a
Images ' CU4 CUS CU7 CU8
Objects  Photometry  Spectroscopy Variability AP

Alerts
Transients, new SSOs, ...
DPCI/DPCC

Object DB

ultiple stars

Solar Sys.

G ai a ' Planets

Calibr. periods
Alerts class.

DPCC . DPCI DPCC DPCG Catalogue access

ESDC

d D PAC CNES Cambridge CNES ISDC | Archive and

Credit: F. Mignard

Gaia, an overview - LSST'Workshop - IN2P3, Villeurbanne ' 14-06-2017 17



DPAC
"

Data flow: segments, cycles

‘O Data is 4artificiailly split in time. segments (6 to 12"mohtbs)
EI Data processingiisterative (e g. CU4 needs CU3);: thus Y6lic

Q So the dates of Datg Releases are driven by total duration of c 1es
0 While the release quallty}' ls'-'fj 't."by # of segments used + # cycles

RS
(final)

Data segments

Yrs since IOCR

Processingcgycles ce <7 e CYC LES . C *

2014 2015 2016 2017 2018 2019 2020 2021 2022
Date

Gaia, an overview . - | LSST Workshop - * IN2P3, Villeurbanne - f " 14-06-2017 18
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Processing

CU3: Overall processi gle

b
v
s

photon counts (etc.)

W

Credit: U. Lammers / AGIS/CU3

Gaia, an overview . - . LSST Workshop - IN2P3,vViIIeUrbanne
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; MISSIon DPAC' 2 Processmg R T s L TPOtures

cu3 AGIS ‘

T, AGIS a8 o
et Astrometrlc Global 4

a Measurements

0 Transit time, when the
of the Ilght senS|t|ve a?

EI From the tranS|t tlme a
dlrectlon of the obJect
__-'EI Direct solutlon is not ‘possib
-1, Eo¥s AdJUSt 5 b|II|on sou P
“calibration Ly 5 |
2P AdJust attltude usmg |mpro Ve _,_source pa ram unk _
3. C: . Adjust callbratlons usmg |mproved source parameters
(unknowns) L A S R A '

a Goto L unt|I updates are smaII enough
i
: f‘ ‘:;‘_‘.:i:.ﬁ

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne: =~ = e e G AR B Ao Y IR gyt



Processing

t ]

CU3: Astrometric data flow

A

Secondary Primar‘y AGIS‘"?

Q. Selection of primarystars
Q Well behaved, * ‘enough =
observations for  attitude: =
determination and calibrationigse <
7 (G<13  for . the saturatior; S
et . C e
Q. Maximising the T LOGE * e
astrometric  weight = N/o2 * [

(typically 13<G<16) | B, b

S
2

w
o
o

N
a
o

=
=)
()]
2 200
(]
2
©
[)]
o

o
1=}
gzzan®®

4 6 8 10 12 14 16 18 20 22

G magnitude | Credit: U. Lammers/AGIS i, ;
Gaia, an overview. - LSST Workshop - ' IN2P3, Villeurbanne f . 14-06-2017 22
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Processing

1

CU3: Convergence

2 arcsec
)

Q From ~1000 billion measurements

Q 5 billion unknown source parameters (S)
Q Plus GIobaI or nuisance parameters

Q Attitude: cubic splines between knot mtervals
~15s for quaternions:“40 million parameters

a Calibration
A Unfortunately with a complex interconnection

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne

14-06-2017
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CU4: Multlple stars: + multiple mstruments

, B O Combining actually means
GoF of single star fit

Astromelric 1\ Q Is it the same system? Then try.

raw data . .
-{ Unresolved > E.g eclipsing+spectro, spectro
acceleration + astrometric orbital

A Otherwise hint component level

GoF of single star fit

RVS }
raw data

pectroscopi

Variability Classification Combiner
results results

GoF of single star fit

Eclipsing

Classification
reTults

Photometri
raw datg

Resolved

D. Pourbaix FNRS @ ULB — Belgium NSS in Gaia DPAC

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne 3 " 14-06-2017



Processing

%

G transit photornetry
Local Flane Coordinates Preprocessing SN R
Source surammary | (o __ L e e ) ;
w : A

Acceleration models

Partial dexivaﬁve§—‘
-,

{GoE

Acceleration y )
G var P
O \@ ,/J _— }

VIMO model

GQ VIM = One component is Vari

VIMA

I{Gvar)
G;l ‘l\fﬂr

Orbital

VIMF model

TGOF & Gvar

Stochastic: increasing dispersion only .
i T 7 Stochastic

Credit: D. Pourbaix/CU4 "~ 14-06-2017

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne



Processing

'-CU4 dally plpelme Solar System

IDT
Initial Data Treatment

Initial Filter
based on object motion
during the focal plane crossing

IDT
Initial Data Treatment

database

Comparison to ephemeris |&
of known objects

Linking of observations
over ~48 hours
into « bundles »

Identification
certain?

Preliminary
short-arc orbit

Candidate « new » SSO

- Credit: P. Tanga S



Processing

_

CU4: Long term SSO processing

.

4
A

J %‘*

3
v

G=18.91019.2

IDT
Initial Data Treatment

Comparison to ephemeris 8
of known objects e LY T e ~Credit: P. Mignard

\ 4

Linking of all available
observations for each database

object into « threads » \

Physical

Ag(r':llojili?ste Global parameters

properties

Mission outcome

. Credit: P. Tanga " . &




Processing

1

CUS: Photometry

Q' Accumulation‘of mean flux;:%

Q Basic calibrations, photometric parameters, calibratiofmedel
3 Q Large - Scale calibrations: varlatlons in telescope & detecbprs on

timescales of aboutione day R Y
0 Small Scale calibrationsg Ipcal response varlat|ons on the CCDs
O Large complexity due to S -J- gates % '

¥
0 Study of residuals: magnltude>‘

mformatlon & epoch photometry

0 Pass-band characterisations S s t/D : T

2016-03-31 h

and absolute flux calibration e

3500 1000
From FLS-132
. ‘'

Credit: J. Martin-Fleitas

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne f " 14-06-2017 28 ‘



CU6: Radial Velocity Spectrometey

Processing

e

Detailed
First
Look

Pre-
processing

Spectra
Extraction
+
Virtual
Object
Processing

Calibration
+

Trending

Single
Transit
Analysis

Multiple
Transit
Analysis

RVS
health

monitoring

Processing

Astrometry
Time

Field angles
Bary velo corr

Cleaning
Bias-NU
Straylight
Contaminants
Cosmics
Deblending
Continuum

Calibration
Wavelength
AL-LSF
AC-LSF

AC projection

STA

Epoch Vr
Epoch vsini
Epoch spectra

MTA
Variability
Modeled Vr
Combined spe

: N

)

59

»
.
A

2 processing frequencies:
 Daily | | | |
* Global | | | ) | |

Versions
V2.0 V3.0 v4.0
R2.0

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne - Credit:' D. Katz/CU6 14-06-2017



CU6 Radlal VeIOC|ty Spectrometer %

Q Exemple: G ~ 11 and 52 spectra stacked

M,g 4{ ot rM. \ WJ N y JWWm iy k‘mw '| M.’ﬁ f‘"‘v“tvﬂ'\f’ﬂ%\' LT A
1" m 1 "H m '1 J\ fw H"ul M ! II# e Wl'il lf |" 3 J'(’ «H fw} ﬁ!ln |
Y |

Credit : Marchal Katz, Benson Seabroke /CU6
, overview - LSST Workshop -  IN2P3, Villeurbanne f 14-06-2017 30



Processing

CU7: Variability

Time series:
Photometry (CU5), RVS (CUB)

|

Variability Detection:
Global & Special

™

n'.i“

Characterization

v

G

:i" g : e ' '..-‘ - ‘_ .

Classification

Specific Object Studies [k g A
Unexpected feature Analysis ) : Mo ¥

" Credit: L. Eyer /CU7 . < 4

s

Astrometry (CU3+CU4)
Astrophysical Parameters (CU8)
Variability Catalogue (CU7)

Global Variability Studies

©
-
Q
0
-
2
o
)
(&)
(D)
Q
n
O
=
(4]
£
]
-+
o]
{=
o

N
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CU8: astrophysical parameters APSIS

Processing

%

GSP-Phot

DSC

parallax

GSP-Spec
RVS \
FLAME

proper motion

OCA

RVS

parallax

proper motion

parallax
TGE ESP
parallax
RVS
QSOC
uGC
MSC
| BPRP |
OA
parallax
proper motion

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne

_Jr/ __Gait

e

4

“‘-&'\:‘. .

s

v

;
¢
:

 Acronym

Name

. DSC
48 -CS
-ELS
_ -HS
o -UCD
B FLAME
i GSP-Phot
GSP-Spec
MSC
OA
OCA
QSOC
TGE
uGcC

Unresolved Galaxy Classifier

Discrete Source Classifier

Extended Stellar Parametrizer:

ESP - Cool Stars

ESP - Emission Line Stars

ESP - Hot Stars

ESP - Ultra Cool Dwarfs

Final Luminosity Age and Mass Estimatc
Generalized Stellar Parametrizer — Photo
Generalized Stellar Parametrizer — Spectr
Multiple Star Classifier

Outlier Analysis

Object Clustering Algorithm

Quasar Classificer

Total Galactic Extinction

Credit: C. Bailer-Jones / Cus
' " 14-06-2017



Processing

. |

Science alerts: photometry

EI As of June 10, 2,789 alerts
‘ 0 Among which 1,439 SN candldates

E_I Alert within 48h of ébservatlons

Alerts
* last 7 days

* older alerts

Number of scans

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne

" 14-06-2017 33" :



Processing , e LAl

O Complementary: & Ground
- "'Based observation“s%i‘equired“ Bl oecinorsson
0 to confirm new detectiofis' = = (I

0 to avoid loss of moving ob}e_ T @@B@

4 to improve orbits ‘ A2 ,“ ). i Al b Gaia-FUN-SSO
Rl G SR, Alert at
0 Gaia-FUN-SSO . . S T e L E (S
. R . : SO * Ephemerides Central
Q 27 observing Sites i ST - '?ﬁlo?i?ind = J
0 80 observers ' & i l

@ https: //qalafunsso imecce. fr/lnde .

« Gaia » MPC
format format
it

X.php
pyyel] Obs
Court: W.Thuillot, ObsParis ;
Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne f " 14-06-2017 34



Processing

| -CU9 DPAC Publlcatlon Un|t
Q CU9 is the one respon5|ble for makmg aII Ga|a data a,fh ‘
oy g _except the SC|ence Alerts - | '

'O ESA helps for the |__:_;_, ;
0 CU9 tasks |

R Documentatlon

d

Q SC|ent|f|c vaI|dat|on
e ) Operatlons | .

0 Education and outreach

a Science enabllng appllcatlons o
- Q V|suaI|zat|on

Q For the: DPAC workers as deflned |n the SMP the Gala m|55|on
follows.a ' no special data rlghts pollcy PRSI
a Meanlng restrlcted access to the data -and not any SCIence W|th lt*c

! RT

Gaia, an overview - LSST Workshop - = IN2P3, Villeurbanne - e B T BT IR gt



Processing

_

CU9 SC|ent|f|c valldatlon

6

Q Transversal anaIyS|s of the catalogue content before Gfelwery
-0 Beside the verifications + valldatlons done in each Coordlnatlo@\Umt

‘ I
a Several rehearsals: 4ﬁfone .Wlth‘ prellmlnary data 'ﬁ\
" 0O Leading to data |mprov"»"_ (and |I'ter|ng at the end)

0 About 55 tests |mplemen': a’l
- O Plus many interactive analysis -

i
B o
" .“l’ ""F N,
R 3.1‘.;- ;
T ) ‘ 5

Completeness, large scale
Completeness, small scale
Astrometric accuracy
Astrometric precision

Photometric data

| Variability data

Geia, an overview - LSST Workshop - IN2P3, Villeurbanne : X 14-06-2017 . 36 .






; MISSlon : . DPAC - L Scignge” Cos DR e TFOture

14 September 2016 Data Rele[;'ﬂ

.....

EI Processmg of 14
r:l Large access to. the arch ; B G s
o » More than 1b ooo uéers n 24 ownloaded over the first two weeks -
l:l Artlcles 2 | S e

0 12 DPAC DR1 Papers
0 1st science publlcatlon 9
Q. June > 200 suence pubh

685 millioﬁ,'sources maftched to IGSL Wt

5e: 5e5

. 2¢ 2e5
les i — le5 —
Se4 T Se4
2e4 2 24 2
= ,1e4',"’ le4 £
5000 T . 500073
'y o
2000° 5 2000 ‘g

S 1000 7

V) 14-06-2017 7 N 3T
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; Mlsslon 4 DPAC ok Scnence Y .DRI :

The TGAS solutlon

: “Future.

EI 14 months data only

i How to decouple‘ pa xes mmpropermot|on U

ML,

Q Prior: Hlpparcos &Tycho 2 p05|t|ons
a 2 million sources upto G ~ 11.5
a Parallaxes + proper motions
A Independent from Hipparcos parallaxes

Tycho-2
position P
(1991.25) 7

Gaia, an overview - LSST Workshop, - IN2P3, Villeurbanne -

Gaia
observations
\ ’ y

" 14-06-2017
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DRI

Catalogue content

a An atlas of 1. 1 b|II|on stars up to G~ 20 7 o) ~10 mas

-0 TGAS: 2 million paraIIaxes and proper motion . \

" » Parallaxes at least tw&e ‘more precise. than H|pparcos for 20x mor"” te ,

: > P.m. preC|S|on ~1 mas/yr for Tycho stars, 0.05 mas/yr for Hipparcos stars
Q 3000 light curves of cepheids and RR Lyrae, o ~ 0.003 -0.01 mag-

Q Pos. + mag. for 2000 ICRF QSOs, ICRF<0.1 mas, rotation<0.03mas yr-!

‘0 Documentation, interrogation tools, visualisation, X-match, etc. |

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne ; . ' 14-06-2017 40



Validation: parallax std. uncertaintyms

D U nce rta | nty Sl Ig htly peSSI mlstlc b~ Paralfﬁyvgfﬁﬁd’ﬁ'f’ﬂ"ﬂh%é?fﬁfﬁ)’ (mas) |

Catalogue C.Babusiaux /WP944 ¢ extra standard de

Hipparcos 0.58  0.005
VLBI .

HST

RECONS

VLBI & HST & RECONS . ey
Cepheids 0.18 + 0.01 Bl e s KFlndelsen /WP942
RRLyrae : Deconvolutlon of the negatlve parallax tail for Tycho stars
Cepheids & RRLyrae 0.17 £0.01 [ " extra dispersion: ~0.1 | % 0.0 mas
APOGEE 0.12 £ 0.01 SR A L R H CE 1T parallaxes smaller than Hipparcos
LAMOST 0.17 £ 0.02 '
PASTEL (J-K>0.3)

APOKASC -0.15 £ 0.01
LMC
SMC
ICRF2 QSO auxiliary solution -0.17 £ 0.01

Extra‘std. dev on parallax uncertainties (mas)

Gaia.(mas)

00, 10.0 20.0 30.0 40.0 50.0
as]

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne f ’ . 14-06-2017 41




DRI

Compared to Tycho-2 p.m.

4 ‘ 3‘
‘0 Differences Gala-Tycho 2 contaln a 1 8 mas yr ! extra dlsper‘g eﬁ* \

> Problems in Tycho-2 p.m. probably orlglnate from  the- various zoh Q{ the
Astrographlc Cataloguﬁeg +55 to +64 for Vatlcan)

Gaia, an overview . - LSST Workshop - 5\




| AR,

Photometric preCision

Error on the weighted mean G value for sources with ~ 100 CCD transits

@® Mean G-band fluxes and errors for all Gaia
DPAC/CUS5/van Leeuwen et al., 2016, A&A DRI1 sources

1Nced ~ 100 » G magnitudes in VEGAMAG,
zeropoints for AB

» No pass-band calibrations,
transformations to other systems to
be provided

¢ Stray light effect

<

52
o
3-25
5’3

1
w
ol

¢ CCD-transit G-band calibration
systematics at the ~ 3 mmag level

1
N
o

-4 .5 3 thanag calibratian floor 4 Bright end features related to on-board

instrument configuration changes

Pre-launch prediction

ST T7 8§ 1011 12 13 14 15 16 17 18 19 20 2- > will be calibrated out in future

releases

Gaia collaboration,A. Brown, et al.  Mag

Gaia, an overview. - LSST Workshop - = IN2P3, Villeurbanne 3 ) " 14-06-2017






~ Trade-offs for DR1

Calibrations —

—

PSF model
INCOMPLETE

Background

including stray light | —

Pre-processing

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne

>

Source magnitude

Image location
COLOUR
DEPENDENT

Source parameters
«, 57 W, Haxs Us

Attitude model
INCOMPLETE

Calibrations:
geometric, basic
angle, global

S

o

PhotPipe

14-06-2017




Trade-offs for DR1

“ 18 Lessons Iearned from DR1 valldatlon e

' ,'El ' DifﬁcUIt‘caIibratiOn ‘model

. > Bright stars are the worst X '- '
@ Attitude: perturbed model 0 .'e ts_:(pclanks)

; » Increasing the level of Systs = fa s

wr Cross matchlng |nadequaC|es

iy Comlng from ground- based catalo

- O Source model: all stars assumed smgle ’

> Bad goodness: of flt incompleteness effects 5 DY R

0 All this leads to spatially correlated systematlcs w LR

_EI Given. all this, DR1 is really = ST RO f
~Q The best that couId be achleved during the time aVallabIe (ot
-0 Could be done onIy thanks to the strong DPAC competence and motlvatlon

."

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne - S 14-06-2017 S



Validation: paralla

DRI
i

X accuracy

Hipparcos
VLBI
HST
RECONS

VLBI & HST & RECONS

Cepheids
RRLyrae

Cepheids & RRLyrae

RAVE

APOGEE
LAMOST
PASTEL (J-K>0.3)
APOKASC

LMC

SMC

ICRF2 QSO auxiliary solution

Fully consistent with QSO results:  —0.036 =% 0.002 mas

Gaia, an overview. -

LSST Workshop -

Catalogue C. Babusiaux /'WP944  Outliers o bias |
0.09%  -0.094 = 0.004 [

0/9
2/19
0/13
2/41
0/207
0/130 -0.07 £ 0.02

0/337 -0.034+0.012 §

47/5144 0.07 £ 0.005

0/2505 -0.06+0.006 .

6/317

1/218

0/969 -0.07 £ 0.009
2/142 0.11 + 0.02

0/58 -0.12 £ 0.05
1/2060 -0.046 + 0.01

IN2P3, Villeurbanne

TGAS_01.00: AllQSO
median parallax (mas) in 2 deg radius regions

150 120 9 60 30 0 -30 -60 90 150

lambda (deg) FA./WP942
QSO parallaxes

RAVE (@ ratio -I)

=
x

a
X
=

I
®
(=3
=

mea

<
- 0.30

I 'iso 205'20'; 350 - e
amoas 0 A Helmi / VWP945
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Fature

'-DRZ schedule s i

TR TR %
; EI Cohtent e EEE G \ '

. O Five- parameter as oiutlons for aII sour
acceptable formal st,._'. | err >'-1 b|II|on |

’-EI G and mtegrated GBp_f‘_, 1d
magnltudes for all soui%_

on mtegrated photometry for G < 17-‘sour a5 .
-0 Photometric-data for a sampie of varlables stars
a Epoch photometry for a preselected |ISt of 10 OOO aster0|ds

A z,.

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne » G R e 14-06-2017 AT



‘Fu:ure : \r ;,,\ @
Many. |mprovements expected for DRZ

Q. Improvements

' 0 5p astrometry for most stars o
Q Better astrometric precision =
0 Systematics strongly reduced ™S
0 Small-scale incompleteness redt

0 Source list has been cleaned up L oM

D Better tha n yeSterday bUt 4 nOt 3 alS : aNumber o.f,rsources Vs dlstance between sources

gOOd tha n tomorrOWI ; _(arcsec) in h‘l%h denS|ty field for DRI (credit C.

Fab Will much | |
0 Precision, accuracy and data content W|II SRMEI L T v ot later rEleases
improve at each Data Release

Gaia, an overview - LSST Workshop -  IN2P3, Villeurbanne f " 14-06-2017 50



Fature

A few remarks

a Many Operatlons [ '; | one ‘.(fortunately) , _
0 Usefulness.of a PrOJect Office with col ,-petent people (not managers)

-1 Usefulness of a Coord UQ. \ dvance to archltecture dev.
EI Desplte all th|s reaI|ty |s omplex
a D|sordered corrupted tet gaps S/W changes
> One m|II|on I|nes managed at SQC«( have been worse)

+a leﬂculty of X< match merglng/spllttlng sources 5."e_"~f?ects downstream
‘0 Many more challenges to come Wita multlple stars @ '

EI Importance of the mterchange file format SR |
a Should be resilient to small data modeI changes & have anaIy5|s tooIs‘,._ :
.0 Data models are very |mportant - '

v" it

L '1 A
0K, )
g

e

Gaia, an overview - LSST Workshop - IN2P3, Villeurbanne - PR SRR T o Yol AR R R



Future

1

Mission extension

@ The scientific case .
| Q Will slow down' the 'degradation
of the reference framg -
Q Precision improvement .
> ‘Proper motion o t3/2 . .. "’fv’?‘:—;;?'
> Positions, parallaxes e L ‘& o
> ‘Also for photometry, radial veloatles;)f«,
Q Longer orbital periods reachabla _ : |
> Binaries & exoplanets: i A i3 19502000 2050 2100 o 2150

year Credit . Mignard
Q Variability studies improved

Credit: L. Lindegren

Q. In practice
O Nominal end mid-2019
O Gas, sunshield: end-2023+1yr
O Science case prepared for 5yr s
extension, but ESA cycle is 242

Q Ministerial level decision. on ESA

science budget next November 0 e ——
; By P 3 4 .45 6 LN - Q@10

: . ‘ ' Perlod in years ~
Gaia, an overview. - LSST Workshop - IN2P3, Villeurbanne f , 14-06-2017 52
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Sonhssign. oo i DPACT St T Processipg Lo v e DRI s L TRGture

- Conclusion
510 . - e 5% :__';4; ‘7\.‘1':‘ : i -. Pt
s ~*§ sl s g ;_-.‘,,‘-" 3 g . ,‘ : - :

'VEI Ga|a is perfc)rmlng._\_;_\
:EI More stars than mltlail'

'
. F IR
SN

Gaia, an overview - LSST Wor‘kshdp. - IN2P3, Villeurbanne + e 4 ' o L0 '14-0~6-2(.Jl7' et o e



@IiRi&,hman ibn ‘Omar al-Sodiff (903-986),  dwll LSTeSUl LlS* book of fixed stars”.
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