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Introduction

Chemically peculiar A stars have received much attention for abundance studies because of their slow rotational velocities which facilitate abundance
determinations. In contrast, little is known about the chemical composition of normal A stars. Abundance variations were found from star to star among a few
normal A field dwarfs (Lemke 1990, Hill & Landstreet 1993 and Hill 1995). The few stars analyzed definitely do not have a solar chemical composition. Hui-
Bon-Hoa et al. (1997), Monier (2005), Gebran et al. (2008), Gebran & Monier (2008) and Gebran et al. (2009) found similar behavior for a larger number of A
stars in a few open clusters.

Elemental radiative diffusion is the main process to account for anomalous abundances in Am stars. However turbulence, mass loss, accretion and meridional
circulation may play a role as well.

Recent work by Royer et al. (2007) shows a pronounced double peaked distribution of rotational velocities for normal A stars. The peak at low v.sini is not due
to chemically peculiar stars as they have been removed from the sample.

Gaia’s RVS and Astrometric Field will give us valuable information concerning the statistics of Am and A stars in the Galaxy. This will also broaden our
knowledge concerning the formation and the evolution of these stars. Slowly rotating early A-type stars could originate from phenomena of angular momentum
loss and redistribution undergone during pre-main-sequence phases.
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Am stars represent ~12% of A stars and are characterized by an overabundance of iron || Abundances (surface) =» Understand the physics in the

peak elements and heavy elements and/or underabundance of scandium and/or atmospheres and the interiors of these stars.

calcium. These stars are also characterized by a slow rotational velocity: <v,sini> . .
smaller than 50 km/s, and a high probability to be member of a binary or multiple The abundances depend on the vertical distribution of the

system. elements and thus depend on the hydrodynamical processes

Abundance determinations of A and F dwarfs in open clusters and moving groups || occurring in the atmospheres and the envelopes.
of known properties aim at elucidating the mechanisms of mixing at play in the
interiors of these main-sequence stars. The derived abundances for these stars help
us to set constraints on self-consistent evolutionary models of these objects including
various particle transport processes. Indeed stars in open clusters originate from the - _ _
same interstellar material (i.e. they have the same age and the same initial chemical || - MiXing (micro-/macroscopic) 1
composition) and as such are very useful to test the predictions of evolutionary models. |
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Gala mission Evolutionary models

Chemical evolution of stars in the presence of microscopic diffusion and other mixing processes.
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as implemented in GOG cycle 5 simulator. 1o . . | These models contain a turbulent mixing coefficient in order to lower the effects of chemical separation and better fit the abundances of AmFm stars.
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The aim is to follow, with the best model, the chemical evolution of an A star with time:
HD23631 (A2V, 100 Myr) & HD107966 (A3V, 450 Myr) =& HD30210 (A5V/Am, 620 Myr) y N
GOG cycle 5 simulations of RVS spectra show that we can disentangle between a normal A star and an Am star up to magnitude Gg,, ~12-13 sorsanasc o gE EE‘EE:’;;’E i
mag (Fig. 3). This is due to the difference between the intensities of the calcium line in normal A and Am stars. At this magnitude, we will have Y b bt e SRS Wl o — TN N MM M SN A AL
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medium resolution spectra (R~11500) for more than 1 million A stars (Fig. 4). Among these stars, a group of Am stars (the one with low 0s | . sE s i ]
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calcium abundances) can be identified. Once these stars are identified, on-ground observations will be needed to acquire high resolution and 06 = [100 Myr 7 06 | i‘:;;“:f:f A ]
high signal-to-noise spectra in order to have a detailed elemental abundances determination. On the other hand, using the astrometry data, the el - : % 3 ]
distance to these stars and specially for open clusters will be determined with better accuracies. Then, using isochrones, we will have new Z oz |- 1 £ 3 1
estimation about the ages of the clusters =» more constraints for the evolutionary models. 00 - : b E
For a magnitude V~12-13 mag and for an A type star with a temperature of 8000 K, we can go up to a distance of ~3 kpc. There are ~900 open 02 - i . : b .
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and of the A stars simulated by Hr magnitude. The red spectrum especially in stars having close T and logg.

GUMS with G< 16 mag (black o is for the slow rotator at 50
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and b are in degrees. PR IR IS ™™ " B A R B S the fast one at 100km/s. These

spectra are computed for a A0

dwarf star (T.=10000 K and

logg=4.00 dex). The end-of- There are hydrodynamical processes acting within the radiative zone of these stars that hinder
‘ the effects of microscopic diffusion (mixing processes/mass |l0ss)
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On the other hand, the RVS spectra of A type stars (in the field and in open clusters) will provide us, to a certain degree, information about the

rotational velocities of the stars. The idea Is to detect AO-A2 stars with slow rotational velocities (ie. v,sini<50 km/s). Once the star Is B I b I I O g rap h
detected, a check of the peculiarity should be done in order to remove the star from the sample. Fig. 6 displays two stars with the same - . SRl y
effective temperature (10000 K) but with different v.sini (50 and 100 km/s). Galas c_:ont”b ution: Abt H.A. & Moreell N.1., 1995, ApJS, 99, 135
For the end of mission spectra (~40 transits), an estimation of the accuracy on the rotational velocity for a slowly rotating A0-A2 star is . D.etecnon ooV Stars i Barnes S.A., 2003, ApJ Lett,, 586, L145
* Distance (rt) and ages of open clusters (isochrones) Bikmaeyv, I. F, et al.2002, A&A, 389, 537
around 20-30 km/s for G=12 (GAIA-C6-TN-OPM-PS-006-1). With these error bars, we can still disentangle between fast and slowly rotating | | . petection of calcium deficient Am type stars until G~13 Gebran M. & Monier R., 2008, A&A, 483, 567
A stars up to magnitude ~11-12 mag. This will enlarge drastically the statistics of A stars and specially slowly rotating A stars with respect to | |« Detection of slowly rotating normal A0-A2 type stars until G~12 gegran m \'\//!Ogif/lr RI\'/'I Ri.Chaéd %’ 20?_8I,_Aig,:7_9, e
our current knowledge. * G, Ggp and Gy magnitudes, interstellar absorption for these stars Gztlz?ir; BNCIBC 192'3’21 &rl]\:eRrAS"’ 19%315%5 h (In press)
On-ground observations with high signal-to-noise will be needed in order to verify the non-peculiarities of the slow rotator stars and to Herbst W., Bailer-Jones C.A.L. & MundtR., 2001, ApJ Lett., 554, L197

Gaia’s impact: Hill G.M, 1995, A&A 276, 142
Hill G..M & Landstreet, J.D. 1993, A&A, 276, 142
Hill G., Gulliver A. F., Adelman S.J., 2004, the A-star puzzle, IAU Symp

analyze the line profiles of these stars. We aim at detecting peculiar profile due to the temperature gradient over the photosphere when the star

: : : : : .. : : : : . Ing the physi ing in th I h f
IS rapidly rotating. Then, we will be able to disentangle v, and i using the high signal-to-noise (~300-400) spectra (Hill et al. 2004). Moreover, Understanding the physics occurring in the envelope and atmosphere o

: : _ _ N _ _ _ these stars. Constraints on the evolutionary models 224 35
Relnfers (2003_) showed that In sp(_ectra of fast rotators the un|_or01ecteq rotational velocity is measurab_le dlrec_tly fro_m Fhe !lne shape In t_he « Distribution of the true equatorial velocities and process of _stellar I (et 8 i @, 41957, AV 828, G5
Fourier domain. Both methods will be used to analyze the line profiles of the normal stars, and derive a direct distribution of equatorial | | formation Lemke M., 1990, A&A 240, 331
velocities. e Variability Monier R., 2005, A&A 442, 563

Richard O., Michaud G., & Richer J. 2001, ApJ, 558, 337
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