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WHY PHOTOMETRY?

 Photometry is necessary to account for the
chromatic aberrations in the astrometric focal plane
to achieve microarcsec accuracy level
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diffraction images of different spectra versus
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WFE maps. Stellar spectra from the Pickles
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o; for a single-CCD transit of a bright star (G <
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THE COLOUR OF GAIA’S EYE
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BP/RP SPECTROPHOTOMETERS
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COVERAGE & RESOLUTION

Maiz — Apellaniz & Weiler (2018)

 Wavelength coverage:

BP: 330-680 nm,
RP: 640-1000 nm
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GDR2 PHOTOMETRIC PERFORMANCE

-0.5- Mean G precision for about 100 observations
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Nominal performance prediction
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Systematics < 10 mmag. Remaining caveats:

Faint end dominated by stray-light

Bright end affected by saturation effects

Calibrationissues at window class regime transitions

Expectedimprovementin EDR3



log,,(mag error)

GDR2 PHOTOMETRIC PERFORMANCE

Accumulations BP Accumulations RP
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FUTURE PHOTOMETRIC CONTENT

- EDR3 (Q3 2020)

— 34 months of input data (~ 1.8 billion sources)
— Improved integrated photometry (G, Ggp, Ggp)
_ GGEDRBN 0.7 GGDRZ

- DR3 (H2 2021)

— Mean BP/RP spectra (TBD subset of sources, with
astrophysical parameters determination) + Tool to
handle BP/RP spectra.

— Photometric variablity (~ 7 million sources)
— Solar system photometry (~ 100000 sources)

— Mean BP/RP reflectance spectra for solar system
objects (~ 5000)
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COVERAGE & RESOLUTION

Wavelength coverage: 00
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FIRST XP SPECTRA (COMMISSIONING)

Gaia-BP spectra Gaia-RP spectra
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Counts [normalised]

FIRST XP SPECTRA (COMMISSIONING)

Gaia-BP spectra Gaia-RP spectra
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BP/RP PROCESSING FLOW

Source catalogue
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BP/RP INTERNAL CALIBRATION

l iterations

instrument model

INIT

observed epoch spectra

/ source update =  mean spectra

» nstrument calibration

Initialisation - lterations are required to establish a catalogue of reference spectra

reference

instrument calibraton =—p instrument model
mean spectra

INIT + CALONLY l

observed epoch spectra »  source update ————-—-=p output

mean specira




BP/RP INTERNAL CALIBRATION

l iterations

instrument model

/ source update =%  mean spectra \

4 . )
observed epoch spectra » nstrument calibration ==—

all observations of a given calibration unit contribute to the definition of the calibration
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NEIGHBOURS INFLUENCE

Ji = Z ajj - N j
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BP/RP INTERNAL CALIBRATION

l iterations

instrument model

:} source update = ~*  mean spectra \

/

» instrument calibration

observed epoch spectra

all observations of a given source contribute to the definition of the mean spectrum
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MEAN SPECTRA REPRESENTATION
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OPTIMISATION OF THE BASIS FUNCTIONS
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OPTIMISATION OF THE BASIS FUNCTIONS
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EXTERNAL CALIBRATORS (SPSS)

The link between Vega and our SPSS will be ensured by 3 Pillars;
used to calibrate the Primaries (50), our ground-based calibrators
spread over the whole sky. They will in turn enable to calibrate our
Secondaries (200), the actual Gaia grid.
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FUTURE PHOTOMETRIC CONTENT

DR4 (TBD)

— Full catalogue

— All epoch and
transit data for all
sources
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SYNTHETIC PHOTOMETRY FROM XP SPECTRA

BP/RP spectracould potentially be used as library of standards
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