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Photometry is necessary to account for the 
chromatic aberrations in the astrometric focal 
plane to achieve microarcsec accuracy level

The scientific goals of Gaia require 
complementary astrometry, photometry and 
radial velocity data, being the characterization 
of the observed objects in terms of 
astrophysical parameters the main goal of the 
photometry

Why Photometry ?
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Figures courtesy EADS-Astrium

Blue photometer:
330–680 nm

Red photometer:
640–1000 nm

of fused silica

Blue and red spectrophotometers
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Focal plane
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Image motion:  Delayed integration
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Astrometric Field CCDs

106 CCDs , 938 million pixels,  2800 cm2

pixel size= 59 mas, angular resolution=0.12”
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Figure courtesy Alex Short
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Photometry

1. Photometry: broad bands
2. Spectrophotometry: BP & RP spectra
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Gaia passbands

CJ-041 with updates EADS-Astrium (CDR), RK, AM



7/29Figures courtesy Anthony Brown

Red spectra of a M-dwarf (V=17.3)

Red box: extracted window sent to 
the Earth

Spectrophotometry
Blue and red spectrophotometers

Resolution ~100
BP: 4-35 nm/pixel
RP: 7-15 nm/pixel
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Calibration approach
& deliverable products
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Data processing has to account for:

• Bias, background, CTI (image+SR), gain

• Contamination and blending

• Overall sensitivity variation (optics, CCDs) 

• Flux out of the window (AC & AL flux loss) 

• Dispersion variation

• PSF/LSF variation

• Geometry variation (AL & AC); tilts

• Absolute flux scale
• Wavelength scale

Pre-processing

Internal calibration
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Figure courtesy Ralf Kohley & Alcione Mora

Mean, minimum and maximum QE
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AF S5R4T1    V-I=2.0

No AC motion Nominal AC motion window +1 pixel

Flux in the window

1-2% variation
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CTI effect on BP/RP spectra
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Telemetry

IDT

Pre-processing

Raw images

Clean images

Internal calibration
“forwarding model”
• Source update
• Instrument update

Internal fluxes
Internal XP spectra

External calibration

Absolute fluxes
BP/RP spectra

MDB

MDB

PMN-004

GOG

Flux,LSF,
disp, o
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Full forwarding model

SED

Dispersion
o, LSF/PSF

“mean”
spectra

sensitivity
LSF/PSF
dispersion
geometry
flux loss

transit
spectra

IA+SR CDM
bias, gain
non-linearity

predicted
image

observed
image
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Telemetry

IDT

Pre-processing

Raw images

Clean images

Internal calibration
“forwarding model”
• Source update
• Instrument update

Internal fluxes
Internal XP spectra

External calibration

Absolute fluxes
BP/RP spectra

MDB

MDB

Telemetry

IDT

“Pre-processing”
• IA+SR CDM
• bias

Raw images

Internal calibration
• Source update
• Instrument update

Internal fluxes
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Absolute fluxes
BP/RP spectra MDB

“full
forwarding
model”

Flux,LSF,
disp, o
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Telemetry

IDT

“Pre-processing”
• IA+SR CDM
• bias

Raw images

Internal calibration
• Source update
• Instrument update

Internal fluxes
Internal XP spectra

External calibration

Absolute fluxes
BP/RP spectra MDB

“full
forwarding
model”
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Performances
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Simple model for G calibration

Grey variation

Flux in the window

Wavelength dependence
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end-of-mission G

Aperture photometry
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Light curves of stars in M31 Vilardell et al (2007)

Variability
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HV-005

GASS: 1 day
13<G<17
350,000 transits

G magnitude
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G calibration
• calibration errors at the level of mmag
• CTI in IA & SR not accounted for
• bias and background uncertainties
• non-linearity & saturation under study
• bright stars performances to be assessed

• limited by performance of extraction 
image parameters

Conclusions (I)



25/29

Instrument calibration Source update

Simple model for BP/RP calibration
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Hot star: T=50000K, logg=5
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G=15
56 noisy observ
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BP/RP spectra calibration
• calibration errors below observational noise

• CTI in IA & SR not accounted for
• bias and background uncertainties
• non-linearity & saturation

• improvement of the simple model by the full 
forwarding model  to assess feasibility

See poster by G. Busso

Conclusions (II)
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Thank you

Photometric processing is a collaborative effort:
UK, The Netherlands, Italy, Spain


