These Brown Dwarfs That Gaia Will Not See SOAR
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Brown dwarfs are extremely important objects to our understanding of stellar and planetary formation and evolution. Lying at the limit between
the coolest stars and the giant planets, they are poorly understood and the atmospheric models of such objects are imprecise. Beyond this
population, very cool brown dwarfs (Teff<300 K) were recently discovered of new spectral class (T and Y dwarfs). A precise distance is the
fundamental parameter to be able to derive their masses, ages and thus calibrate the atmospheric models in such a regime.

Very few of these objects will fall into Gaia’s limits of detection therefore it is of high importance that parallax works continue on such targets as
complementary programs of the Gaia mission.

We started a program to measure the trigonometric parallax of several such extreme objects recently detected and which constitute excellent
prototypes of cool brown dwarfs. Observations in NIR started in 2012 at the 4,Im SOAR/Spartan telescope and will continue until end of 2014.

Tests of a denoising algorithm applied to images has been performed and performances, repeatability and bias assessed.

Detectability by Gaia
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Preliminary parallaxes on the way...

Soar/Spartan Image quality

Estimated errors on position using the detector 3 of the SOAR/Spartan
instrument. 6 images of a same field have been cross identified and the
dispersion about the mean position is given in this figure. Only stars
detected in at least four exposures were considered.

Repeatability of 20 mas is achieved which can be considered as an
estimate of the measurement error on a single image.
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Image treatment : test of denoising

20% more faint objects

Image treatment

In parallel to the classical treatment, we are testing a denoising
We compared the detections

performances on simulated images
(Skymaker by Bertin) that were
alternatively noised and denoised.
Faint sources are better recovered
with the denoising treatment.

algorithm applied to our images and analysed the performances of the
detection : a gains of 50% in the number of detections, mainly at the faint
end. Full simulations of observations were performed and denoised, and
then analysed. One of the conclusions is that the measurement errors
before the denoising were smaller than 3 millipixels, while after denoising
they were reduced to less than | millipixel. However, we also notice that
there are indications of systematics introduced by the denoising method in
the positions of the fainter objects. In the report, a preliminary assessment o 2 “

of real SOAR/Spartan data of the M30 cluster was performed. Zhang et al., 2008, IEEE Transactions on image processing, 17, 7

Better accuracy ?
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dispersion about the mean positions is given in this figure. On
the left we consider the 6 original SOAR images. On the right
iwe give the dispersion of measurement of the 6 denoised
images.Only stars detected in at least four exposures were
considered.

§ ‘! Repeatability of 20 mas is achieved on original images while
& ?;},m it drops to 15 mas on denoised images image.
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