Gaia-Mapping the Milky Way
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ESA’s Gaia mission will be the first to chart 1000 million stars, creating an unique vantage point, to eventually give us a precise and extensive map of our own galaxy, the Milky Way. 
Using Astrometry, the science of measuring the positions of celestial objects, Gaia will conduct a massive census of over a Billion stars in our Galaxy, monitoring each of its target stars about 70 times over a five-year period. It will chart precisely their positions, distances, movements, and changes in brightness. With its 3 onboard instruments, Gaia is expected to discover hundreds of thousands of new celestial objects.
Images – Still image of Gaia, and images moving out from our solar system out to the Milky Way  from the report  Galactic centre through Integrals eyes Oct 2012, Graphic of Gaia unfolding, images oof stars, and integration of Gaia in Astrium Toulouse Feb 2013 (copywright Astrium), and 3D Animation of Gaia's intenal structure, (copyright Astrium).
00:54
Timo Prusti, Gaia Project Scientist:  
01:07:55 we have 3 instruments onboard Gaia: the astrometric instrument which is measuring the position of stars , the second instrument is a photometer which is spreading the light of stars into colours allowing us to deduce the temperature and even the chemical composition of these objects, and the third instrument is a spectrometer providing us the velocity of the objects moving toward or away from us. When we combine all these 3 quantities together, we can see , where these objects are how they are moving and what
 kind of objects they are.
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Gaia’s huge stellar census will provide us with the observational data to tackle an enormous range of important problems related to the origin, structure and evolutionary history of our Galaxy. It will do this with incredible precision, building on the principles of ESA’s previous astrometry mission Hipparcos
Images -  of stars and galaxy and animation of Hipparcos from 'Hipparcos-the star machine' 1989  
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Quote: Giuseppe Sarri, Gaia Project Manager, ESA-
 Hipparcos was the first astrometric mission by the European Space agency which was launched in 1989, so 25 year ago, and Gaia based on that but using a technology which has evolved tremendously, in the last 25 years, hipparcos was able to measure 120.000 stars of our galaxy Gaiai will measure 10.000 times more stars, hipparcos was measuring at the accuracy of one milliaere second and Gaia will measure 14:07//13:08 with an accuracy of the order of microarc second, which equivalent to measure the size of a human hair from a thousand kilometres away
Images of Stars from ESA Preview 2013 and image of Gaia's orbit from Astrium Toulouse Feb 2013 (copuright Astrium)
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Gaia's expected scientific harvest is of almost inconceivable extent and implication. But who is going to deal with this huge amount of data? 
Image- images of  ESAC, ESA's astronomy centre in Spain 2008
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Timo Prusti, Gaia Project Scientist:, ESA  
 On an average day we are going to have four hundred million measurements and in order to make sense out of this we have a consortium of 500 astronomers and engineers in Europe who are going to look into these data and make catalogues available for all astronomers to utilize the Gaia data for their research.
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This massive amount of new information gathered by Gaia will impact on many areas of astronomy - from the study of Dark matter - to the discovery of many thousands of planets in orbit around other stars. But above all it will give us a glimpse into the way our own universe, the Milky Way, was formed and how it is likely to evolve in the future. 
Images – Starry night from XXM  Newton 10 years 2010,  images of Dark Matter or from report ESAC, Europes window on space, 2008, animation from solar system to galaxy from 'The galactical centre through integrals eyes', 2012
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