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| Spacecraft

{
| - Spacecraft Adapter

™ P4.110-m Fairing

B Fregat Upper Stage

= Interstage

T— 3" Stage

2™ (Core) Stage

. 1" Stage Strap-on

~/ Boosters

I ff mass

Satellite and System

* ESA-only mission

* Orbit: L2 Lissajous orbit

 Lifetime: 5 years (1 year potential extension)
e Downlink rate: 4 — 8 Mbps

» Sunshield diameter: 11 m
* Total mass: 1700 kg
* Instruments: 800 kg

08 t Figures courtesy Arianespace and EADS-Astrium




~ Gaia launch and Ol'blt DR L
(credlt EADSAstrium) L R . S - 6 years of (almost)

] _ - -,-._‘f .' . continuous observation

Lissajous orbit around Lg
~1 orbit correction per month |-

-

- ~1 month
— - i transfer orbittoL, |

| Soyuz/Fregat launch from
Kourou (French Guyana)

Earth-Moon

. - barycentre,a=1AU




Gaia: telescope

2 SiC primary mirrors at 106.5° _ _ Basic angle

Aperture:1.45mx 0.5 m Rotation axis (6 hours) monitoring system

Focal length: 35 m !

FOV: 1.6° x0.7° SiC toroidal
structure

(optical bench)

LOS 1

M4/w’4
(combiners)

106 CCDs, 1Gpixel, TDI

Figure courtesy EADS-Astrium




Gaia: scanning satellite

spin/Sun angle 45°

scan rate 60 "/s

period 6.0h .
precession €

basic angle 1

Satellite spin axis 9 Line of sight 1

Precession of the \ 7/
spin axis in 63 days\b

/ Gaia // Basic/angle

|
|
\

Consecutive 3¢
great circles

Line of sight 2

Figures courtesy Karen O’Flaherty




45°

Satellite spin axis

2

Precession of the \
spin axis in 63 days\b

Consecutive
great circles

100 days

Figures courtesy Francois Mignard

Gaia: scanning satellite

SUN

Line of sight 1

Line of sight 2

ROTATION AXIS PATH

2 yrs - Equatorial coordinates

......




(Gaia: observation distribution

Equatorial projection Ecliptic projection

Gaia field transits (ICRS) for 5 years
30

Galactic projection

skv average
=83

14

Figure courtesy Lennart Lindegren




Galia: expected astrometric accuracy
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End-of-mission parallax standard error [pas]
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G [mag]

G=V —0.0257 —0.0924(V —1.) —0.1623 (V' —1..) +0.0090(V ~ 1.)’
The predicted errors vary over the sky... (. 35T [C & YERIEI A ERL D)



—-90°

Equatorial coordinates

180° 150° 120° ag’ 60" 5143 o 330" 300° 270° 240° 0 1
™ T
B 2

—4 ~2 0 2 4

80"

End—of—mission parallax standard error — mean (=13 mag, mean= 11 was)
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C Real and normalized errors

>1 - too few bright stars -
attitude errors (~20 pas) larger
than photon-noise

Nicely consistent with our
“official” accuracy numbers

RSE (error) orm-error) []

Manitude MNumber
range of stars

04

All 2256222
<13 18253
[13, 15} 70355

[15, 16} 88116

[16, 17} 151639

[17, 18) 272424

[18, 19) 489253

»>19 1166182

AGIS #18, 28+29 November 2012, AR5 qaia
Uwe Lammers 10 v E
EADS Astrium, Toulouse, France ."’
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Astrometric accuracy [uas, V = 15 mag)]



* Gaia12 0% D45

OFR BTN S ZFR : 6<G<20

OBIE NS EDEZ: V<10mag: 0.34 X 10°
V<15mag: 26 X 10°
V<18mag: 250 X 10°

* FRD TR

JG/

mmmmm

V<20mag: 1000 X 10°(& % E 81 Z R Tcomplete)

QHEIEINSZ2NEMEE: F15 ~25,000 @E/FHE
B ~3X10ME/FEAHE

OFEDRBEIZDOVNT : BEI%LA ~30051E
2% LA ~5004 &
5%LLA ~10004 &
10% LN ~30005 &

OFEEEEDFEE IRZ0.5km/sLIA ~50051&E
1km/sEAA ~100075 {&
3km/sEAN ~250075 &
Skm/sEAA ~400075 &
10km/sEAA ~600075 &
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Radial Velocity Spectrometer
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9 1 1 12 13 14 ! ¢ i
V [mag]
v Radial-velocity
Spectral type 11297 | error [km s7']
7 1
B1V 12 9
13 1
G2v 16.5 13
KiIII-MP 13.5 1
(metal-poor) 17 13

Syl al B TERDBISDRBEE

o

e J

300 400 500 00 700 2800
Wavelength [nm]

Broad-band: G-band(330-1050nm)

Low-resolution spectro-photometry
*Blue photometer: BP(330-680nm)
*Red photometer: RP(640-1050nm)

B1V G2V M6V
[m‘gg] G |BP|RP| G |[BP|RP| G | BP |RP
6-13|1[4]4[1]a]afl1] 4 |4
14 |1|4]|a1|afa|1]| 5 |4
15 [1[a]s[1]afa]l1] 6 |4
16 |1]4a]ls]1]s5]s5]1] 9 |4
17 |2|s5]7]2ls5]15]2]20]5
18 |2 |7 ]14] 298|249 |5
19 | 2 [13]34] 2 [18]18] 2 [120] s
N 2 2 1 2 1 2Nn1 1

milli-magnitude)

20



Cdncept & Technology Study
:l Mlssmn Select;on :

Re-Assessment Study
|:| Phase B1 LalY
- 1 | '

Deflnltlon

Phase BZ

|:|SeEect|on of Prlme Contractor (EADS Astrlum SAS)

Implementatlon

D Phase. C/l;'.)

Operatlon T
ek ' Studles

Launch November 2013

lentIfIG operation

iSoftwa?re Ibeyeldpn‘ient (DPAC)

Data Processmg

-

MISSton Products

E?)até Pi‘ocfeSSfind

Final

v

Intermedlate

vich AR A

Iggiure courtesy Michael Perryman and Frangois Mignard

Today



*AZROT D)) —XR

O#TbEIFFEHR(L):2013F11A17H~ 12858 DO EAfE =
OEA: 5 5FM(TAMIBDFELZED , SHICIEHDERDATREEHY)

OFBAHZAT D)) —R:2021FE EhTE, BHETERLTOVENEICHLT

GERHE T HhDIBER) .
OFfEJ—RIZDUT:
Timo Prusti K (Gaia®')—% —(Project Scientist)) 0D °

EREHEYIERQOI2FEARER)

x 15 LT DB ERDFERICKHLT,
) —ADLF)ADEBEOFHEMAMN
HBEIND,

OR&AAOHT[ZDUNT

The catalogue will be consisting of:

*Full astrometric, photometric, and radial-velocity catalogues. o

All available variable-star and non-single-star solutions.
*Source classifications (probabilities) plus multiple
astrophysical parameters

L+22m positions, G-magnitudes, proper
motions to Hipparcos stars, ecliptic pole data

L+28m + first 5 parameter astrometric
results, bright star radial velocities, integrated
BP/RP photometry, (astrophysical
parameters)

L+40m + BP/RP data, some RVS spectra,
astrophysical parameters, orbital solutions for
short period binaries

L+65m| + variability, solar system objects

EEAH 2 A ML ERIBERID75% DEDET

(derived from BP/RP, RVS, and astrometry) for stars, unresolved binaries,
galaxies, and quasars. Some parameters may not be available for faint(er) stars.

*An exo-planet list.
All epoch and transit data for all sources.

All ground-based observations made for data-processing purposes.

22
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Gaia®')—4 TH>f-M.Perryman Kt Y4 T R#&E CEBEMNLZH A,

* Gaia CILBIFE TELELASWNE(G<O) DB R X FHME IR AIEE, GaiaDHEEL S8,
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Nano-JASMINE (NJ) Catalogue (All sky survey)

Number of stars

520,000 stars brighter than about 9mag
200,000 stars brighter than 7.5mag

Position accuracy

2-3 mas@<7.5mag 3-4mas @9mag (HIP only: ~20mas)

Parallax accuracy

3-4mas @<7.5mag 4-5mas@9mag (NJ data only)
~0.75mas@<7.5mag ~1.2mas@9mag
(by using NJ data and Hipparcos catalogue)

Proper motion
accuracy

2-4mas/yr @<7.5mag 3-6mas/yr@9mag (NJ data only)
~0.1 mas/yr @<7.5mag ~0.2 mas/yr@9mag
(by using NJ data and Hipparcos catalogue)

First version
catalogue
(Publish:~2016)

The proper motions of stars with accuracies of ~0.2
mas/yr @<7.5mag(~0.3mas/yr@9mag) using 0.5~ 1 year
data obtained by NJ and the Hipparcos catalogue.

Second version
catalogue
(Publish:~2017)

The positions, the parallaxes and the proper motions with
better accuracies than those in the first version, for all
stars obtained by Nd.

Frequency of
observation

More than 6 times a year.




Astrometric error map (iterationf%)
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