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Gaia: Design Considerations
• Astrometry (V < 20):

– completeness to 20 mag (on-board detection)  109 stars
– accuracy: 10–25 μarcsec at 15 mag 
– scanning satellite, two viewing directions



 

global accuracy, with optimal use of observing time
– principles: global astrometric reduction

• Photometry (V < 20):
– astrophysical diagnostics (low-dispersion photometry) + chromaticity

• Radial velocity (V < 16–17):
– application:

• third component of space motion, perspective acceleration
• dynamics, population studies, binaries
• spectra: chemistry, rotation

– principles: slitless spectroscopy using Ca triplet (847–874 nm)
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Astrometría
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Star motion in 10 s

Total field:
- active area: 0.75 deg2 

- CCDs: 14 + 62 + 14 + 12
- 4500 x 1966 pixels (TDI)
- pixel size = 10 µm x 30 µm

= 59 mas x 177 mas
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Gaia Astrometric Accuracy Tool (courtesy J. de Bruijne, ESA)

Single transit

Centroiding experiments 
+ scanning law
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Gaia Astrometric Accuracy Tool (courtesy J. de Bruijne, ESA)
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Fig. by Jos de Bruijne
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Number of transits
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Fotometría
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Blue photometer:
330–680 nm

Red photometer:
640–1000 nm
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G end-of-mission, sky-averaged

apperture photometry approach
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Light curves of stars in M31              Vilardell et al
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Voss et al
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Blue photometer
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Red photometer
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RP spectrum of M dwarf (V=17.3)
Red box: data sent to ground

White contour: sky-background level
Colour coding: signal intensity 
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Medium band photometry Jordi et al (2006)
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G end-of-mission, sky-averaged

apperture photometry approach
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Espectroscopía
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Spectroscopy:
847–874 nm

(resolution 11,500)
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RVS spectra of F3 giant (V=16 mag)
S/N = 7 (single measurement)

S/N = 130 (summed over mission) 

Field of view RVS spectrograph CCD detectors

Figures courtesy David Katz
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1. Radiation damage (shape deformation AL)
astrometry: flux loss included 

residual bias-calibration errors not included
photometry & RVS: not included

2. Serial register charge loss (shape deformation AC)
consolidated information is lacking

3. Offset non-uniformity
residual errors or calibration errors not included
(preliminary indications yield errors < 3 e-
astrometric degradations < 1%)

Current estimations include a 20% margin 
is it enough ? threshold needed ?

PLM CDR (March 2010) and s/c CDR (Summer 2010)

Main caveats
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