Mem. S.A.It. Vol. 76, 96 © SAIt 2005 Memorie della

The periodic microquasar LS I +61^∘303 in the radio and gamma-ray bands

M. Massi^1, M. Ribó^2, J. M. Paredes^3, S. T. Garrington^4, M. Peracaula^5, and J. Martí^6

1 MPIfR, Auf dem Hügel 69, D-53121 Bonn, Germany 2 Service d’Astrophysique, CEA Saclay, Bât. 709, L’Orme des Merisiers, 91191 Gif-sur- Yvette, Cedex, France 3 Departament d’Astronomia i Meteorologia, Universitat de Barcelona, Av. Diagonal 647, E-08028 Barcelona, Spain 4 Nuffield Radio Astronomy Laboratories, Jodrell Bank, Macclesfield, Cheshire SK11 9DL, UK 5 Institut d’Informàtica i Aplicacions, Universitat de Girona, Campus de Montilivi s/n, 17071 Girona, Spain 6 Departamento de Física, Escuela Politécnica Superior, Universidad de Jaén, Campus Las Lagunillas s/n, 23071 Jaén, Spain

Abstract. We here interprete multiband observations of LS I +61^∘303 in the scenario of a two peak accretion/ejection model.

Key words. Stars: individual: LS I +61^∘303 – X-rays: binaries

1. Radio and gamma-ray data

The binary system LS I +61^∘303 has an orbital period of 26.5 days and a quite eccentric orbit; it is composed of a compact object and a Be star with equatorial mass loss (Hutchings & Crampton 1981). Radio outbursts occur with the orbital periodicity around apoastron and the morphology of the radio emission is jetlike (Fig. 1). The jet is relativistic with β ≃0.6 and extends to ca. 200 AU at both sides of a central core (see Massi et al. 2004a). This morphology, typical of a microquasar, is the observational evidence of the occurrence of accretion/ejection processes in this system. EGRET

Send offprint requests to: M. Massi Correspondence to: MPIfR, Auf dem Hügel 69, D- 53121 Bonn, Germany data folded with the orbital/radio period show (Fig. 2) one peak (Φ= 0.2, 1.2) and traces of a second one (Φ= 0.3) at periastron passage (Φ= 0.2, 1.2) along with another displaced peak (Φ ∼ 0.5) (Massi et al. 2004b).

2. The two peak accretion model

Taylor et al. (1992) and Martí & Paredes (1995) have modelled the properties of this system in terms of an accretion rate which develops two peaks because of the high orbital eccentricity: One peak occurs at the periastron passage, where the density of the wind of the Be star is the highest, while the second peak occurs at that orbital phase (changing with variations in the mass loss) when the drop in the velocity of the accretor compen-

Massi et al.: The periodic microquasar LS I +61^∘303 97

Fig. 1. MERLIN image at 5 GHz (Massi et al. 2004a).

sates the decrease in density. During the first ejection at the periastron, because of the proximity of the Be star, inverse Compton (IC) scattering of UV stellar photons by the relativistic electrons of the jet is expected (Bosh-Ramon & Paredes 2004) and confirmed by the presence of high energy emission (Fig. 2). Moreover, the IC losses must be so severe that no electrons survive, indeed, radio outbursts were never observed at the periastron passage in more than 20 years of radio flux measurements (Gregory 2002).

At the second accretion peak the compact object is enough far away from the Be star, so that IC losses are smaller and electrons can propagate out of the orbital plane. At that point an expanding double radio source should be observed. That in fact has been observed (Fig. 1) at an orbital phase of 0.7 (apoastron). Interesting in this respect is the gamma-ray peak at ϕ ≃ 0.5 that could originate from a second ejection which occurred still enough close to the Be star.

Acknowledgements. M. R., J. M. P. and J. M. acknowledge DGI of the Ministerio de Ciencia y Tecnología (Spain) for grant AYA2001-3092 and European Regional Development Fund (ERDF/FEDER). M. R. acknowledges Marie Curie

Fig. 2. EGRET data vs. orbital phase (Φ=0.2, 1.2 is periastron passage) (Massi et al. 2004b).

Fellowship of the European Community programme Improving Human Potential under contract number HPMF-CT-2002-02053. M. P. acknowledges program ‘Ramón y Cajal’ of the Ministerio de Ciencia y Tecnología (Spain). J. M. acknowledges Henri Chrétien International Research Grant administered by the American Astronomical Society the Plan Andaluz de Investigación of the Junta de Andalucía (ref. FQM322).

References

Bosch-Ramon, V. & Paredes, J. M. 2004, A&A, 425, 1069 Hutchings, J. B., & Crampton, D. 1981, PASP, 93, 486 Martí, J., & Paredes, J. M. 1995, A&A, 298, 151 Massi, M., Ribó, M., Paredes, J. M., Garrington, S. T., Peracaula, M., & Martí, J. 2004a, A&A, 414, L1 Massi, M., Ribó, M., Paredes, J. M., Garrington, S. T., Peracaula, M., & Martí, J. 2004b, [arXiv:astro-ph/0410504] Taylor, A.R., Kenny, H.T., Spencer, R. E.,& Tzioumis, A. 1992, ApJ, 395, 268