arXiv:hep-ph/0210279 v1 21 Oct 2002

Frascati Physics Series Vol. VVVVVV (xxxx), pp. 000-000 Frontier Science – Frascati, Oct. 6-11 , 2002 Short Comunication in Plenary Session

TWO PHOTON WIDTH OF HEAVY PSEUDOSCALAR MESONS Nicola Fabiano Perugia University and INFN, via A. Pascoli, I-06100 Perugia, Italy Giulia Pancheri INFN National Laboratories, P.O.Box 13, I00044 Frascati, Italy

1 Introduction

We discuss the partial width of the pseudoscalar charmonium state η_c and bottomonium state η_b into two photons. Predictions from potential models are examined and compared with experimental values for the η_c case. Through the NRQCD factorisation procedure results for η_c are also compared with those from J/ψ data, and results for η_b to the Υ decay data.

2 Experimental values and relation to vector electromagnetic width

In this work we revisit the calculation of the two photon width of η_c, highlighting newest experimental results and updating the potential model calculation. Unlike the η_c, the η_b state hasn’t been observed yet. We will examine various theoretical predictions for the electromagnetic decay of the lightest bb bound state. We start with the two photon decay width of a pseudoscalar quark– antiquark bound state with first order QCD corrections. The ratio of the pseudoscalar decay rate to the vector one is given by Γ(P → γγ) Γ(V → e^+e^−)

≈ 3Q^2 (1 − 3.38α_s/π) (1 − 5.34α_s/π) = 3Q^2 [ 1 + 1.96 α_s π + O(α^2_s) ] . (1)

This expression can be used to estimate the radiative width of pseudoscalar state from the measured values of the leptonic decay width of the vector state.

3 Potential models predictions for η_c and η_b γγ decay width

We present the results one can obtain for the absolute width, through the extraction of the wave function at the origin from potential models. The “prototype” potential is given by the Cornell potential model V (r) = − k r + r a^2 (2) which allows us to compute the Born decay width. The full expression of the pseudoscalar decay width is given by: Γ(P → γγ) = Γ^P_{Born} [ 1 + α_s π ( π^2 − 20 3 )] (3) Γ^P_{Born} depends on ψ(0) of the particular potential model taken into account.

4 Octet component procedure

We present after another procedure which admits other components to the meson decay beyond the one from the colour singlet picture (Bodwin, Braaten and Lepage). The decay width expression is given by means of NRQCD from the expansion Γ = 2∑ n=1 2ℑf_n(α_s) M^{dn} ⟨O_n⟩ (4) which is a sum of terms, each of which factors into a short–distance perturbative coefficient ℑf_n and a long–distance nonperturbative matrix element ⟨O_n⟩. From the experimental values of electromagnetic decay and light hadron of the vector state we obtain the two photon decay width of the pseudoscalar state. We compute also the decay width from the lattice calculation of the nonperturbative long–distance terms.

5 Conclusions

The Γ(η_c → γγ) prediction gives the value 7.5 ± 1.6 keV. The Γ(η_b → γγ) prediction gives the value 466 ± 101 eV. Prediction of the BBL procedure and other theoretical results are in good agreement with each other.

References

1. N. Fabiano, G. Pancheri, Eur. Phys. J. C 25, 421–425, (2002), and references therein; hep-ph/0204214.

2. N. Fabiano, to appear in Eur. Phys. J. C (2002), and references therein;

hep-ph/0209283.