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Un update on the Gaia mission: where are we at?

Launch on Dec 19, 2013 at 09:12:19 UTC from ESA/CNES Launch base in
Kourou, French Guiana

Extended commissioning phase formally ended on July 18, 2014 (7 months/4
months)

Followed by approximately 1-month of science calibrations with Gaia in EPSL
(spin axis not precessing at 45 deg on ecliptic) using EP special catalog

Routine science operations started end-of-August 2014: beginning 11" month into
science operations (Gaia in Nominal Scanning Law NSL)

Decision finalized at last GST meeting (March): Gaia’'s survey extended to G=20.7
(i.e., ~ V=21), but not complete at this mag lim.

Schedule for first general all-Gaia data delivery confirmed: Summer of 2016
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The Gala mission

Gaia launch and orbit

(Credit: EADS {\stn’_ur'n) 5 - 6 years of (almost)

continuous observation

———| Lissajous orbit around L, ‘
~1 orbit correction per month | \f

~a)

| ~1 month
= transfer orbit to L,

] r - —

| Soyuz/Fregat launch from |-
Kourou (French Guyana)

SUN

Satellite spin axis Line of sight 1

Precession of the \ 7
spin axis in 63 days\‘* ¥ i

Consecutive
great circles

Line of sight 2

Scanning satellite (predetermined law)
at L2 of the Earth-Sun system



Gaia

PAC INAF

Osservatorio
. Astronomico di
Data Processing & Analysis Consortium TOrino
1000 million objects
10 kpc measured to | = 20 20 kpc
>20 glcbular clusters o 3 SO Honzon for proper motions
Many thousands of Cepheids and RR Lyrae . o - aocurale o 1 krnls e
_ s Dark matter in disc measured "
: ' X lrom dis:ancestmotlons of K giams
Mass of galaxy kom : 30 open clusters ; o
rotation curve at 15 kpe- Sun within soo pe-

Honzon lor detectiqn of 4
Jupiter mass olanets‘(zoo pc)

Proper motions in LMC/SMC /
individually 10 2-3 kmis

.

| General relativistic light-bending determined to 1 part in 10° |

spwél arms, and bulge :
HOnZOn fordistances .+
.- accurate to 10 per cent \

1 microarcsec/yr = 300 kmés at z = 0.03
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For unreddened Solar type (G2V) star

V-magnitude  Astrometry Photometry Spectroscopy
(parallax) (BP/RP integrated) (radial velocity)
6to12 5-14 nas 4 mmag 1 km/s
15 25 uas 5 mmag 13 km/s
20 540 nas 60 (RP) — 80 (BP) mmag

Last update

c. Prusti
Calculations by: Airbus DS. D. Katz. C. Jordi. L. Lindegren. J. de Bruijne M



h pertubations at pu-arcsec due to
the solar system bodies
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Detectable relativistic
deflections at L2



J. de Bruijne © ESA

RELATIVISTIC ASTROMETRY

micro-arcsecond accuracy+

dynamical gravitational fields,
relativistic models of

Light propagation

hyo = ZZMG)+O(E4)
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2M, :
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........

R.A.MOD. models (Crosta et al., Classum Quantum Gravity, 32 (2015)
1655008 and references thererein)
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Projector operator onto the . . .
restJ space E’,f the satellite Observation equation for Gaia

u’ world-line of the satellite . P(u')aﬁkaEg
COSw(E Yy =€ = (P(u’)aﬁk“kﬁ)lﬂ

ar€obs

E.f “attitude tetrad”-> ESSENTIAL to define the boundary condition
(Bini etal., CQG 20, 4695, 2003

The RAMOD local-line-of-sight is not exactly equal to the light
direction used in the pM or pN approximation

7o

~ ' Gravitational abberation for stellar direction
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Tycho 2 HR diagram

First results ETEN '
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Gaia scientific highlights o
(Lattanzi 2012, MemSAlt, vol.83 No.3) Q.,\(\c}
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Challenging GR and
Concordance Model

Testing light bending
properties of matter

Extrasolar planets

2,000 fully reconstructed systems (orbits and
masses) around FGK stars; expected 10,000 new
planets around M dwarfs.

(Sozzetti, Giacobbe, Lattanzi et al. 2014)

Deviations from GR to 3*10°/
detectable: presence of
residual scalar field from within
the Solar System?

(Vecchiato, Lattanzi et al 2003)

Circular velocity-metallicity
relation in the Galaxy Thick

185 kmis- Disk

(Spagna, Lattanzi et al. 2010, Curir,
Lattanzi, et al. 2012, Curir et al. 2014)

" (V@) vs. [Fe/H] : 50 = 5 km/s /dex

e ) {5 jo_ " prediction for the
o s

d (kpc) | true?

| (A\)CDM

-~~~ Galactic halo.
| Structure in
| phase space:

First detection of light
deflection by Jupiter’s
quadrupole (J,)
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CDM hierarchical model
of Galaxy formation

Simulation by Helmi, White & Springel (2002, astro-
ph/0201289) rescaled of a factor 10 the Springel’s
simulation in order to study the evolution of CMD
galactic halo and investigate the kinematics of CMD
streams in the solar neighborhood.
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CDM hierarchical model
of Galaxy formation

Simulation by Helmi, White & Springel (2002, astro-
ph/0201289) rescaled of a factor 10 the Springel’s
simulation in order to study the evolution of CMD
galactic halo and investigate the kinematics of CMD
streams in the solar neighborhood.

dSphs/UFDs as “building blocks” of the
galactic halo

dSphs: Most numerous, Most DM dominated,
Complex and unique SFH

BuUt: wmissing Satellites, Metallicity Problem

Variable Stars Problem
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Finding streams
In the Galactic halo
- Observations -
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Tidal tails and satellites in the Milky Way
from the SDSS survey
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Finding streams

In the Galactic halo

- Observations -
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Tidal tails and satellites in the Milky Way
from the SDSS survey

Kinematic groups in the inner halo (d<3kpc),
as debris of merging events
(from Re Fiorentin et al 2015)
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In the Galactic halo
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Finding streams 4000
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Thanks

Info: http://www.cosmos.esa.int/web/gaia



