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The phenomenologicdP, decay model has been extensively applied to calculate nmstsamy
decays. The strengthof the decay interaction is regarded as a free flavor indep@rmbnstant
and is fitted to the data. We calculate through $R¢ model the total strong decay widths of
the mesons which belong to charmed, charmed-strange hathdem and hidden bottom sectors.
The mass and wave function of the mesons involved in thegtlenays are given by a constituent
quark model that describes well the meson phenomenology the light to the heavy quark
sector. A global fit of the experimental data shows that, reoity to the usual wisdom, thg
depends on the reduced mass of the quark-antiquark in treyidgcmeson. With this scale-
dependent strengtjy we are able to predict the decay width of orbitally exciBthesons not
included in the fit.
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1. Introduction

Meson strong decay is a complex nonperturbative proceshalanot yet been described from
first principles of QCD. Several phenomenological modelgeHaeen developed to deal with this
topic. The most popular is th#hy model which was first proposed by Micu [1] assuming that a
quark-antiquark pair is created with vacuum quantum nus)d8f = 0+,

An important characteristic, apart from its simplicity, tisat the model provides the gross
features of various transitions with only one parametes, dtiengthy of the decay interaction,
which is regarded as a free constant and is fitted to the date. generally believed thag is
roughly flavor-independent.

Our purpose here is to find a scale dependencefadm the light to the heavy quark sector
using a fit to the decay widths of the mesons which belong tonebd, charmed-strange, hidden
charm and hidden bottom sectors calculated wittfEByenodel. We choose for the fit those mesons
with an asterisk in Table 1.

The wave functions for the mesons involved in the open-flattmng decays are the solutions
of the Schrédinger equation with the potential model désdtiin Ref. [2]. The model has been
successfully applied to mesons containing heavy quarles.dn, Refs. [3, 4, 5].

2. Running of the strength y of the decay interaction

This contribution is based on the work published in Ref. [#ére, we will summarize it very
briefly, for details the reader is referred to that reference

The strengthy parameter of théP, model should be related to fundamental QCD parameters,
among them the strong coupling constant, and so one expetisdepends on some scale defined
by the quark sector. To elucidate tlyedependence on this scale, we calculate through*Epe
model the total strong decay widths of the mesons which lgelomlifferent flavor sectors.

Once the experimental data have been established, we prapagsale-dependent strength

given byy(u) = Iog%’ whereu is the reduced mass of the quark-antiquark in the decayirspme
Ho

and,yp = 0.81+0.02 andppy = (49.84+ 2.58) MeV are parameters determined by a global fit.
Table 1 shows our results for the total strong decay widthe.gt a quite reasonable global
description.
One may wonder what happens in other sectors in which thedinbabeen carried out. As
an example, we can focus on the orbitally exciBeghesons. There are two well established states,
theB(5721) andB;(5747 mesons. The predicted widths for these states are

[(By(5721) = 204MeV, Exp.: 204+4.5+9.6MeV, (2.1)
[(B2(5747)) = 329MeV, Exp.: 227+5.0+10.7MeV, (2.2)

in good agreement with the data. Moreover, as the reducesd im#seB meson is closer to that of
the light meson than to that of the heavy meson, this dataotdr@reproduced if we useyavalue
which fits the bottomonium decays.
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Meson | J P | C n Mass (MeV) | Mexp. (MeV) [7] | T'the (MeV)
D*(2010* |1/2| 1 | -1] - 1 | 201025+0.14 | 0.096+0.022 0.036
D;(2400* | 1/2| 0 | +1 1 2403+ 38 283+42 21201

(x) Di(2420* | 1/2| 1 | +1 1 | 24234431 25+6 25.27
D1(2430° | 1/2| 1 | +1 2 2427+ 36 384+ 150 22912

(¥) D3(2460F | 1/2| 2 | +1 1 | 24601+4.4 37+6 64.07
D(2550° |1/2| O | -1 2 | 25394482 130+ 18 13207
D*(2600° | 1/2| 1 | -1 2 | 26087+35 93+14 96.91
D;(2750° | 1/2 g -1 1 | 27524432 71+13 %322
D3(2760° | 1/2| 1 | -1 3 | 27633+33 60.94+6.2 33863

(x) D«(2536* | 0 1 | +1 1 | 253512+0.25 | 1.03+0.13 [8] 0.99
(¥) D%(2579* | 0 2 | +1 1 | 25726409 20+5 18.67
D5 (2710 | 0 1|1 2 27104+ 14 149+ 65 17076
D;,(2860* | 0 ; -1 i 286246 48+7 1855?’11;
N 3 30152
Ds3(3040 0 1 | +1 4 3044+ 31 239+ 71 43254

(¥)  Ww(3770 0 1 | -1]-1| 3 | 37752+17 276+1.0 26.47
(4040 0 1 |-1]-1| 4 4039+ 1 80+ 10 11127
(4160 0 1 |-1]-1| 5 4153+ 3 103+ 8 11595
X (4360 0 1 |-1{-1| 6 4361+9 74+18 11392
(4415 0 1 |-1)-1| 7 4421+ 4 62+ 20 15902
X (4640 0 1 |-1|-1| 8 4634+ 8 92+52 20637
X (4660 0 1 |-1)(-1| 9 4664+ 11 48+15 13506

(%) Y(49) 0 1 |-1]-1| 6 | 105794+1.2 205425 20.59
Y(10860 | O 1 |-1|-1| 8 10865+ 8 55+ 28 27.89
Y(11020 | O 1 |-1|-1] 10 11019+8 79+16 79.16

Table 1: Strong total decay widths calculated throughiRgmodel of the mesons which belong to charmed,
charmed-strange, hidden charm and hidden bottom sectbessyimbol(x) refers to those mesons whose
total decay widths has been taken for the fit.

3. Conclusions

We propose a scale-dependent strengthithe phenomenologicdP, decay model as a func-
tion of the reduced mass of the quark-antiquark pair of tleagieg meson. The results predicted
by the3P, model with the suggested running of th@arameter are in a global agreement with the
experimental data, being remarkable in most of the casdgesitu
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