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Photometric and imaging performance

Erik Hog!
L Copenhagen University Observatory, Juliane Maries Vej 30, DK 2100 Copenhagen &

Abstract

Three topics within GAIA photometry have been selected for discussion here. (1) The
sampling scheme of the CCDs has been tuned to serve the various purposes: detection
of stars, astrometry, broad- and medium-band photometry, and imaging of a small area
around each detected star, but the tuning may not yet be optimal. (2) The calibration
of CCD sensitivity is critical since we aim for millimagnitude accuracy, the spikes of the
diffraction image are suited for an accurate calibration of the magnitude scale, and for
extending the range of astrometry and photometry to very bright stars. (3) Finally the
various photometric filter systems are illustrated.
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Sampling in the two Astro telescopes of GAIA

Astro-1 and -2 Astro-1
ASM3 AF1-16 AF17 BBP1-4
5*5 samples 6 30 10 samples
transmitted
16 samples read
Airy 1*8 pix :
2¥2pix  + mg:ion P sample=1*8 pix
L lacsee | ipxe=3721116mas P 1zpixes
8.3 msmotion
Astro-2 BBP1-4 Astro-2 BBP1-4
patch = 10 samplesfor stars sample for galaxies

sample = 6*4 pixels

sample = 6*8 pixels
ASM = Astro Sky Mapper; AF = Astrometric Field; BBP = Broad-Band Photometry

Sampling in the Spectro telescope Imaging of stars
Detection in G-band
SSM MBP and multi-colour photometry
14* 3 samples transmitted 8 samples transm. SSM and MBP
T T T T 1] 14 samples read
A T T AF17 and BBP
LTI . o @ASNBandBBP
CICEEd-EET42E A sample = 4 pix
sample = 3 pix
L 7acseC | 1 pixel = 500500 mas
58 ms motion 7 arcsec

SSM = Spectro Sky Mapper; MBP = Medium-Band Photometry

Sampling in the Astro and Spectro telescopes. The patches of samples are obtained from left
to right, chronologically as a star crosses the field of view, but the star is at a fixed position in each
patch. The sampling is identical to that in Fig. 3. of 1, except that a smaller sample is shown here
in Astro-2 for broad-band photometry of galaxies, according to the results in
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The PSF in the Spectro telescope at 3 nm for a nm (F ) filter (see ). The

transverse motion of the star and the TDI smearing have been taken into account, curves of e ual
attenuation in mag are shown. The patch of transmitted samples is indicated.
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The running sum through the PSF when sampled by pixels, versus the vertical offset of
the image from the centre of the patch. Central wavelength and width in nm of the filter band are
in (a): 3 , ,andin (b): , 2 . It appears, e.g., in (a) that . 2 mag, 2 per cent of the
light of a centred image at 3 ~nm falls outside the four central samples covering pixels. This
fraction is . mag at nm according to (b).
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Sampling in the medium-band photometer of Spectro. is the number of patches per star
taken for the proposed percentage of stars. is the resulting number of star transits for which spikes
are sampled, compared with the number of transits without spikes given in the last line. The last
three columns give the approximate attenuation in the patches on the spikes at nm.
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Each band is shown with its width at half maximum

verview of photometric systems.
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The three proposed photometric systems for GAIA photometry. Further studies shall lead to
one optimal system to be implemented on GATIA.
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