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Application Reference N°: 4630
1) Purpose of the visit

 The main purpose of the visit was to learn chemical abundance determination with the GALA method developed by the team in Osservatorio Astronomico di Bologna (lead by E. Pancino) and apply it to the observations of open cluster stars in the framework of the OCCASO project.

This is the starting point for performing consistency tests, such as analysis of internal and external errors, or systematic deviations (if any) with the results of other surveys (GES, APOGEE).

The scientific exploitation of the obtained abundances can be started performing a preliminary analysis of the chemical gradient in the disc, and investigation of multiple populations in the selected open clusters.

2) Description of the work carried out during the visit

For the observational data acquired until now with the high resolution spectrographs FIES@NOT and HERMES@Mercator, we have started the analysis of physical parameters and the detailed abundance determination using the classical spectroscopic method based on equivalent widths. We have used the code GALA developed at the Osservatorio Astronomico di Bologna by A. Mucciarelli. We have been working on the optimization of the linelist for our red clump stars and for the spectral range covered by our observations. We have also started the analysis of abundances of some specific chemical elements using synthesis methods also developed in the  Osservatorio di Bologna.

We have made a variety of consistency tests to prove the homogenity of the OCCASO survey in spite of using different instruments. For such purpose, some stars were observed with both spectrographs. We also have made the analysis with different models of stellar atmospheres (ATLAS9 and MARCS) to check how the determined abundances depend on the models.

On the other hand scientific consistency analysis has involved the comparison of radial velocities, and abundance analysis within the stars of the same cluster. 
   
3) Description of the main results obtained


Currently, we have observed 96 red clump stars in 16 open clusters. From these, 9 open clusters have at least 6 red clump stars observed and so they are completed according to the criterium of OCCASO project. We have applied GALA to the 96 red clump stars, and we have derived radial velocities, equivalent widths, physical parameters and individual abundances for all of them. 

The results have pointed out that one of the stars in the cluster NGC7762 is not a member (neither the radial velocity nor the abundances are in agreement with the other stars in the cluster).

The comparison of Teff, log g, v_turb, [Fe/H] and [Si/H] for the 4 stars observed with the both spectrographs (FIES and HERMES; 1 star of NGC7789 and 3 stars of NGC752) show that the results are in agreement within the errors. 
We would like to notice that we have obtained for the first time  physical parameters, radial velocities and chemical abundances of several unstudied clusters such as NGC7762. 

Therefore, the outcome of the visit is very positive, because (a) the training with the GALA code has been performed extremely well, (b) the optimization of the linelist and free parameters of GALA has been performed for the stars of the project, (c) the code has been applied to all observed stars until now, and (d) we have obtained scientifically valuable results for the completed clusters.  

4) Future collaboration with host institution (if applicable)


  The Osservatorio di Bologna is part of the OCCASO project and so, the future collaboration is guaranteed, in terms of publication of the results obtained until now, and in terms of the analysis and publication of the observations in the future (we still have two semesters of observing time in our long-term project, plus additional observations with CAFE@2.2mCAHA).   
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
    The visit has been used as well to outline a plan of papers publication. The first one will describe OCCASO project and the optimization of GALA for our specific observations and scientific purposes, including some comparison of results among instruments. The second paper will be devoted to Fe-peak elements and alpha-element abundances for the clusters which we have finished observations.

Future papers will include special elements which require spectral synthesis (O, Ba,..), r- and s- process elements.

6) Other comments (if any)

     
