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10 pas: Incredibly small !

Yy Displacement of a 100 mas/yr star in one hour
y' Motion of a fast moving minor planet in 100 ps

y" a coin on the Moon

10 pas

400 000 km
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Expected astrometric accuracies

Sky-averaged standard errors for GOV stars (single stars, no extinction)

V magnitude - 13 14 15 16 17 18 19 20 mag
Parallax 13 21 34 55 90 155 275 nas
Proper motion 7 11 18 30 50 80 145 nas/ yr
Position @2015 10 16 25 40 70 115 205 nas

Notes:
E Estimates calculated with the Gaia Accuracy Tool (courtesy J. de Bruijne, ESA)
E Radiation-damage effects on CCDs not fully taken into account

E Estimates include a 20% margin (factor 1.2) for unmodelled errors
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Single transit astrometric accuracy

Y Integration over 9 AF CCDs 0840 s

Yy 1D (AL) astrometry
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Photometric accuracy

Y lllustration with the white  -light band (G -band)

E highest time resolution
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Radial velocity accuracy

End of mission radial velocity errors
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Transverse velocity accuracy
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Astrophysics: photometry 74

T ot Av log g [M/H] [a/Fe]
G<l6 <5% 0.05-0.2 0.2-0.3 0.2-0.4 0.2
G=18 5-15% 0.05-0.3 0.2-0.5 0.5-0.7 ?

Yy Ranges in errors reflect the influence of the spectral type, metallicity
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dwarfs, G =15, T <7000 K, [Fe/H]> -2 C. Bailer-Jones, GAIA-C8-TN-MPIA-CBJ-043
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Astrophysics: spectroscopy 74

Yy Stellar and interstellar parameters (conservative estimates)

E Radial velocities V. O 17.0 ~150x10°% *
E Rotational velocities VO13 ~5x106
E Atmospheric parameters. VO13 ~ 5x106
E Abundances VO1?2 ~ 2x106
E Interstellar reddening VO13 ~ 5x106

Yy Diagnostics
E Binarity/multiplicity, variability
E~ 10° spectroscopic binaries
E~ 105 eclipsing binaries (~25% SB 2 Y masses)
E Long period classical cepheids s, < 7 km/s C 20-30 kpc
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Assets of Gaia &

Yy A single mission with three nearly synchronous data taking modes

Yy Survey complete and limited to G = 20

y' Scanning mission with Quasi -regular time sampling over 5 years (~ 80
observations)

GUMS Version 0: star density to G=20, Aitoff projection
+30°

Yy Global astrometry of
staggering precision

Yy Experienced and motivated
community in Europe after
Hipparcos

+180°

Log scaling: stars/deg?
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Assets of Gaia &

Yy A single mission with three nearly synchronous data taking modes

Yy Survey complete and limited to G = 20

y' Scanning mission with Quasi -regular time sampling over 5 years (~ 80

Obse rvati OnS) Galactic coordinotes

Yy Global astrometry of
staggering precision

Yy Experienced and motivated
community in Europe after
Hipparcos
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Number of tronsits {Astro—1 plus —2)
J. De Bruijne, ESA
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Gala Science Return

Stellar physics

Quasars & galaxies
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Stellar physics
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Stellar physics &

Yy Accurate distances across the HR diagram

E luminosity calibration
{ calibration photometric and spectroscopic distance indicators

E astrometric detection of stellar, sub  -stellar and planetary companions
1110 000 stars with masses to 1%

E fundamental parameters for rare stellar type

E tests of stellar interior models and stellar evolution

E 3-D mapping of interstellar extinction
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Stellar physics: variable stars

Yy Objective for Gaia
E~ 70 epoch survey over 5 years

E mmag accuracy per single observation

Yy Quantitative impact

Example: S/N= 0.75, Per=0.2 day

E20x10° classical variables
. . o : oo .
E 18 5 million eclipsing binaries CAIA Rit_ifm%gﬁgﬁf Petectio
E~ 5000 Cepheids, 70,000 RR Lyr A

CE6,000SNelato G=19 >
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Science alerts!
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Stellar physics: Cepheids with Gaia

y 15 d < 0.5 kpc, 65 d< 1 kpc, 165d <2 kpc
E bright enough ( V < 14)
Yy In the plot : 400 galactic cepheids from David Dunlap DB

E distance and magnitude C Gaia predicted accuracy for parallax
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Stellar physics: small stellar systems

y' Power of Gaia
E Survey mode, sensitivity to non linear motion
E ~ regular time sampling over 5 yrs
E Large range of separations and Dm

E Spectroscopic measurements

Yy Expected results

E various categories of binaries
Y 107 resolved within 250 pc (long period)
{1 107 astrometric binaries

{1 10%-7 eclipsing binaries, 10 ® spectro  15<v <175 S. Séderhjelm
E 50% complete census to 250 pc

E masses to 1% for 10 4 stars

E constraints on evolutionary models
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