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Gaia  is transformational – the frst 3-D galaxy
precision distances and motions for 1 billion stars
ESA’s premier astrophysics mission of the decade



Why?















How



A pan-European project







Silicon carbide -  the hardest material in space 



Payload and Telescope

Basic-Angle-Monitoring (BAM) 
system

SiC torus
(optical 
bench)

Combined 
Focal-Plane 
Assembly (FPA) 
with 106 CCD 
detectors

Radial-Velocity Spectrometer 
(RVS)

Two primary mirrors, imaged by a 
common camera



Focal Plane
The heart of Gaia is the largest camera array yet built, sending us a video of the sky for 5 years.
The imaging data will be processed in Cambridge.

Total field:

  - active area: 0.75 deg2 

  - CCDs: 14 + 62 + 14 + 12 

(+ 4)

  - 4500 x 1966 pixels (TDI)

  - pixel size = 10 µm x 30 µm

    = 59 mas x 177 

mas

Sky mapper:

  - detects all objects to G=20 

mag

  - rejects cosmic-ray events

  - field-of-view discrimination

Astrometry:

  - total detection noise ~ 6 e-

Photometry:  - spectro-photometer  - blue and red CCDsSpectroscopy:  - high-resolution spectra  - red CCDs





Gaia CCD’s



The whole focal plane is 104cm  wide and 42 cm high. The production took more than a year.



Launch













Operations



Spin axis         45o to SunScan rate:       60 arcsec s-1Spin period:    6 hours

Sky-Scanning Principle







What Gaia is seeing?
 Image from Gaia showing sources detected
 Each source is given a window, which follows it across the CCD





Cateye

Cluster



Gaia vs Digital Sky



M94





Science













Light Bending in Solar System

Light bending in microarcsec, after subtraction of the much larger effect by the Sun 

Movie courtesy Jos de 
Bruijne



Killer Asteroids











We expect to find 3 new supernovae every day,  novae and other kinds of cataclysmic variables at a rate of 4 per week. 
Gaia will see them all. But we will need lots of help to follow them up and classify them.
We might find new kinds of objects and new physics.

Gaia has exciting potential 
for you to take part! 

Contributing to real science   
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