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Photometric and radial velocity instruments 
 
Gaia's photometric instrument consists of two low-resolution 
fused-silica prisms dispersing all the light entering the field of 
view. One disperser — called BP for Blue Photometer — operates 
in the wavelength range 330–680 nm; the other — called RP for 
Red Photometer — covers the wavelength range 640–1050 nm. 
Both prisms have appropriate broad-band filters for blocking 
unwanted light. The dispersion of the prisms ranges from 3 to 29 
nm/pixel for BP and from 7 to 15 nm/pixel for RP. The prisms are 
located between the last telescope mirror (M6) and the focal 
plane. These simultaneous semi-photometric measurements of 
the spectral energy distribution yield key astrophysical 
information, such as temperatures, gravities, metallicities, and 
reddenings, for each of the vast number of stars observed.  
 
In addition to the photometric instrument, Gaia features the so-
called Radial Velocity Spectrometer (RVS) instrument. The RVS 
provides the third component of the space velocity of each star 
down to about 17th magnitude. The RVS instrument is a near-
infrared (847–874 nm), medium-resolution (λ/∆λ~ 11 000), 
integral-field spectrograph dispersing all the light entering the 
field of view. The spectral dispersion of objects in the field of 
view is materialised by means of an optical module located 
between M6 and the focal plane. This module contains a grating 
plate and an afocal field corrector lens both made from fused 
silica. 
 
The photometers and RVS are both integrated with the 
astrometric instrument and telescopes. As a result, light and 
objects coming from the two viewing directions of the two 
telescopes are superimposed on the photometric and RVS CCDs. 
RVS and BP/RP use the (astrometric) sky mapper function for 
object detection and confirmation. Objects will be selected for 
RVS observation based on measurements made slightly earlier in 
the Red Photometer. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Science goals 
 
The primary scientific aim of the mission is to map the structure 
of the Galaxy and unravel its formation history. Current 
cosmological models envisage the formation of large galaxies 
through the merging of smaller structures. Deciphering the 
assembly history of our Galaxy requires a detailed mapping of 
the structure, dynamics, chemical composition, and age 
photometry) for massive numbers of stars throughout most of 
the Galaxy. Additional scientific products include fundamental 
stellar data across the Hertzsprung-Russell diagram, unique 
samples of variable stars of nearly all types (including key 
cosmological distance calibrators), detection and orbital 
classification of tens of thousands of extra-solar planetary 
systems, a comprehensive survey of objects ranging from huge 
numbers of minor bodies in our Solar System, through galaxies 
in the nearby Universe, to some 500 000 distant quasars. Gaia 
will also provide a number of stringent tests of general relativity. 
 
Data processing 
 
The posterior on-ground data processing is a very large and 
highly complex task, linking all astrometric, photometric and 
radial velocity measurements into the so-called global iterative 
solution (GIS). The GIS is aimed at transforming the location 
(centroiding) measurements in pixel coordinates to angular field 
coordinates through a geometrical calibration of the focal plane, 
and subsequently to coordinates on the sky through calibrations 
of the instrument attitude and basic angle. Moreover, corrections 
for systematic chromatic shifts need to be made (using the 
photometric measurements), as well as aberration corrections, 
corrections for perspective acceleration (involving the RVS 
measurements) and corrections for general-relativistic light 
bending due to the Sun, the major planets, some of their moons, 
and the most massive asteroids. Centroid shifts caused, under 
the influence of radiation damage, by stochastic charge trapping 
and de-trapping in CCDs also need to be understood and 
calibrated with high precision. These measurements are repeated 
on average 86 times during the mission and permit a complete 
determination of each star's five basic astrometric parameters — 
two angular positions, two proper motions and the parallax. A 
detailed analysis will be made of multiple stars, exoplanets and 
solar system objects and the spectra from the photometers and 
RVS will be used to astrophysically characterize every source 
observed by Gaia. Finally the repeated observations of each 
source can be used to carry out a detailed variability analysis. 
 
These many tasks will be undertaken by the scientific community 
in Europe which has organized itself into the Gaia Data 
Processing and Analysis Consortium in anticipation of an 
expected announcement of opportunity by ESA. The data 
processing activities will be structured around nine scientific 
‘coordination units’ and six data processing centres. The 
coordination units will be focused on the following tasks: overall 
system infrastructure (hardware and software), data simulations, 
core astrometric processing, photometric processing, 
spectroscopic (radial velocity) processing, object processing 
(multiple stars, exoplanets, and solar system objects), variability 
analysis, astrophysical characterization of sources, and final 
catalogue access. Ground based observations will be acquired in 
order to build up the necessary grids of standard stars for the 
calibration of the photometry, radial velocities and source 
astrophysical parameters.  
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