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Characteristics – Gaia mission 

 Launch: 19.12.2013 

 Two identical telescopes  

1. Mirror: 145 x 50 cm 

2. FoV: 1.4 x 0.7 degree 

3. 106 CCDs with 4500 x 1966 pixels each 

4. Angle between telescopes: 106.5 degree 

 Astrometry 

 Photometry 

 Spectroscopy 

 



Characteristics 

L2 Sun-Earth;  precession and rotating  



Sky coverage 



The Gaia DR1 

 Parallaxes 

 Proper Motions 

 Positions 

 Magnitude (G) 

 Light curves of Cepheids and RR Lyrae 

stars 

 The kinematic and astrometric data are 

also based on the Tycho catalogue 

 Time span: 14 months 

 



Why using Tycho data? 
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Some papers 

 Gaia Data Release 1 - The Cepheid & RR Lyrae star pipeline and 
its application to the south ecliptic pole region 
(https://arxiv.org/abs/1609.04269) 

 Gaia Data Release 1. Summary of the astrometric, photometric, 
and survey properties (https://arxiv.org/abs/1609.04172) 

 Gaia Data Release 1: Astrometry - one billion positions, two 
million proper motions and parallaxes (https://arxiv.org/abs/1609.04303) 

 Tests of the Galactic planetary nebula distance scale with the 
initial Gaia parallax distances of their central stars 
(https://arxiv.org/abs/1609.08840) 

 Asteroseismic versus Gaia distances: A first comparison 
(http://adsabs.harvard.edu/abs/2016A%26A...595L...3D) 

 The Galaxy Kinematics from OB Stars with Proper Motions 
from the Gaia DR1 Catalog (http://adsabs.harvard.edu/abs/2016arXiv161100794B) 

 Tycho-Gaia Astrometric Solution parallaxes and proper motions 
for 5 Galactic globular clusters (https://arxiv.org/abs/1611.03170) 

 Evidence for a Systematic Offset of -0.25 mas in the Gaia DR1 
Parallaxes (http://adsabs.harvard.edu/abs/2016ApJ...831L...6S) 
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Full documentation 

 

 

http://gaia.esac.esa.int/documentation

/GDR1/index.html 



The content of the Gaia DR1 

Full data set 

Only positions + 

G magnitudes 



Limitations – What is missing? 

 Many bright stars at G < 7 mag  

 High proper motion stars with m > 3.5 
arcsec/yr 

 Extremely blue and red objects 

 Dense areas (hundred thousand objects 
per square degree) on the sky 

 Mainly binaries for which the reduction 
did not converge 

 Systematic instrumental error of ±0.30 
mas, parallaxes can not be more precise 
than that 



Formal errors 



The content of the Gaia DR1 



The content of the Gaia DR1 

Error of individual  

measurement is  

about 0.02 mag 



Comparison with Hipparcos 

Error not depending on magnitude 



Comparison with Hipparcos 

Small offset by 0.25 mas 



Performance losses 

Ice 

Heating after some time 

 



Performance losses 

Ice 

Unexpected stray light 



Performance losses 

Scan over CCDs not constant 

 



The Pleiades problem 

Keep in mind that 

the Hipparcos 

data were used for  

the Gaia DR1proper 

motions 



The Pleiades problem 

Keep in mind that 

the Hipparcos 

data were also 

used for the Gaia 

DR1 



Asteroseismic Distances 

Red Giants 

Pulsators 


