Mem. S.A.It. Vol. 77, 1170 © SAIt 2006 Memorie della

Using the genetic algorithms to study the galactic structure

E. B. de Amôres^{1,2,3,4} and A. C. Robin^4

1 IAG - Brazil, e-mail: amores@astro.iag.usp.br 2 Universitat de Barcelona - Spain 3 IEEC - Spain 4 Observatoire de Besançon - France

Abstract. We investigated the spiral structure of our Galaxy from comparisons of the 2MASS data with the results of the Besançon Galaxy Model for inner Galaxy. The main goal of this work is to join the abilities of the BGM with a powerful method of global optimization, the Genetic Algorithms (GAs) which consists in a robust optimization technique to fit several parameters. Our main procedure consists in to adjust the parameters of spiral arms (initial radius, pitch angle, phase, amplitude) in order to reproduce the color-histogram (J-K) observed by 2MASS. In the total we adjusted 22 parameters of the spiral arms for the tangential directions to the spiral arms in the inner Galaxy, with latitudes varying from - 0.50^o to +0.50^o. A good relationship was obtained between the observed histogram (J-K) and the one obtained after the adjustments. Our results point out a Galaxy with four main spiral arms with pitch angle equal to 11.5 ± 1.0. We also compared our results with other models which describe the spiral structure as well as the HII regions distribution in the Galaxy. The tangential directions obtained with our method are also in agreement with the other values found in the literature.

Acknowledgements. Financial support: GDAAS-2 Project (Universitat de Barcelona and IEEC).

References

Amôres, E. B., 2005, PhD Thesis, Universidade de São Paulo - Brazil

Send offprint requests to: E. B. Amôres