RESONANCE PRODUCTION IN THE REACTION π^− p → n π^− π^+ π^0 π^0

G.S. ADAMS for the E852 Collaboration^a

1 Intr oduction

The flux-tube model of meson structur e pr edicts characteristic decays of hybrid mesons. States having exotic quantum numbers typically decay to L=0, L=1 meson pairs.^1 Several states ar e pr edicted to have lar ge decay widths to either π a_2(1320), or π a_1(1260). Both of these decays lead to 4 π final states.

In this contribution we show some pr eliminary data for the reaction π^− p → n π^− π^+ π^0 π^0, taken in BNL experiment E852. A description of the experiment can be found in the papers pr esented at this confer ence by N. Cason and by B. Brabson. About 8% of the 4 π data sample is shown her e. None of the data have been corr ected for experimental acceptance.

2 Results

The π^+π^-π^0 mass spectrum, Fig. 1a, shows sharp peaks at the η and ω masses. Selecting events in the ω peak and combining with the

remaining π^0 pr oduces the mass spectrum in Fig. 1b. Pr ominent

a. The full author list is given in “Study of the ηπ-, ηπo, and ηη systems in πp interactions at 18 GeV”, pr esented by N. Cason, in these pr oceedings.

M_{3π} (GeV/c^2) M_{ωπ} (GeV/c^2)

Events/10 MeV

Figur e 1: Invariant mass of a), π^+π^-π^0 and b), ωπ^0.

a) b)

η ω b_1 ρ_3 peaks ar e observed at the b_1(1235) and ρ_3(1690) masses. Fig. 2 shows the 2 π mass spectra for four dif ferent char ge states. Str ong excitation of ρ^+ and ρ^− is observed, with much less str ength going to the neutral

channel. A significant fraction of the char ged ρ pr oduction appears in the ρ^+ρ^- final state. Fig. 3a shows the π^+π^0 mass distribution for those events which have π^-π^0 invariant mass in the ρ^- region. The backgr ound in this spectrum was estimated by averaging the yield in the adjacent mass bins. The mass spectrum after backgr ound subtraction, indicating the ρ^+ρ^- yield, is depicted in Fig. 3b.

One advantage of the pr esent detector arrangement is that several char ge-states of ρπ can be studied in the same experiment. The mass spectra for those events which have ππ mass in the r egion of a char ged ρ (see Fig. 2) ar e shown in Fig. 4. These data show r esonant behavior at the a_2^+ and a_2^-, but no clear evidence for a_2^0. Accepting events which fall in the a_2 mass r egion yields about 4800 counts for a_2^+ π^- plus a_2^- π^+, including double entries for the ambiguous events. Ther efor e the entir e data set will pr ovide about 6 x 10^4 events for the partial-wave analysis.

Events/10 MeV

M_{2π} (GeV/c^2)

Figur e 2: Invariant mass of ππ pairs.

Refer ences 1. N. Isgur, R. Kokoski, and J. Paton, Phys. Rev. Lett. 54 , 869 (1985); John Merlin and Jack Paton, Phys. Rev. D 35 , 1668 (1987).

Events/10 MeV

M_{2π} (GeV/c^2) a) b)

ρ^+

Figur e 3: Mass of π^+π^0 after selecting the π^-π^0 mass.

Events/20 MeV

M_{ρπ} (GeV/c^2)

Figur e 4: Invariant mass of ρπ pairs.

a_2