Radiative vector meson decays ω → π^0ηγ and ρ → π^0ηγ

A. Küçükarslan Middle East Technical University, Ankara The nature and the quark substructure of the scalar mesons, isoscalar f_0(980) and isovector a_0(980), have not been established yet, whether they are conventional states, molecules or states, have been a subject of controversy. We study the vector meson, ω and ρ, decays into π^0ηγ using the framework of a phenomenological approach in which the contributions of vector meson dominance, chiral loops, a_0-meson intermediate state and the effects of ρ−ω - mixing are considered. For ω → π^0ηγ and ρ → π^0ηγ decays the ρ − ω - mixing was found non negligible. The VMD contribution is very small for the ρ → π^0ηγ decay but a_0-meson intermediate state amplitude makes a substantial contribution. For ω → π^0ηγ case, the dominant contribution is VMD but the a_0-meson intermediate state amplitude should be considered. The loop contribution is also found small for these decays due to the relatively high mass of the kaons.

[1] P. Singer, Phys. Rev. 128, (1962); 130, 2441 (1963); 161, 1694 (1967). [2] A. Bramon, A. Grau and G. Pancheri, Phys. Lett. B283 (1992) 416. [3] A. Bramon, A. Grau and G. Pancheri, Phys. Lett. B289 97 (1992). [4] A. Gokalp, Y. Sarac and O. Yilmaz, Eur. Phys.J. C22, 327 (2001). [5] J. E. Palomar, S. Hirenzaki and E. Oset, Nucl. Phys. A707, 161 (2002). [6] J. L. Lucio M., J. Pestieau, Phys. Rev. D42, 3253 (1990); D43, 2447 (1991). [7] H. B. O’Connell, B. C. Pearce, A. W. Thomas, A. G. Williams, Prog. Nucl. Part. Phys. 39, 201 (1997).

[8] A. Gokalp, A. Kucukarslan, S. Solmaz and O. Yilmaz, J. Phys. G28, 2783 (2002). [9] D. Guetta and P. Singer, Phys. Rev. D63, 017502 (2001). [10] R. R. Akhmetshin et al., Phys. Lett. B580, (2004) 119. E-mail: ayseku-2002@hotmail.com