Analysis of the Decay Channels J/ψ ! γγV

XU Guo-fa Institute of High Energy Physics, Academia Sinica Beijing 100039, P. R. China

October 21, 1998

I. Motivation II. Event selections III. Results and Discussions

I. Motivation

♥ The strcuture of ι/η(1440) is not very clear. Someone suggested the existence of two overlapping pseudoscalar states, one around 1400 GeV decaying into both K ÅKπ and ηππ, the other one around 1480 Mev decaying only to K ÅKπ.

♥ Mark3 ,DM2 and Crystal-ball have studied the decay channel of J/ψ → γγρ respectively.

Mass Width Br(J/ψ → γX)Br(X → γρ) Exp. (MeV) (MeV) (×10�^4) 1420 ± 15 ± 20 133 ± 55 ± 20 1.0 ± 0.2 ± 0.2 Mark3 1390 ± 25 185±^{110}_{80} 1.9 ± 0.5 ± 0.4 Cry.-ball 1401 ± 18 174 ± 44 0.9 ± 0.2 ± 0.14 DM2

Are these resonances listed above belong to the lower mass of η(1440)?

♥ Theoretical physicist predicted that : If X were glueball: Br(X → γρ) ∼ Br(X → γϕ) M_X (X → γρ) ∼ M_X (X → γϕ)

If X were q Åq meson or hybrid:

M_X (X → γϕ) ∼ 300MeV + M_X (X → γρ) II. Event Selections ♠ Δ ≡ q(Δcosx)^2 + (Δcosy)^2 + (Δcosz)^2 ♠ P_{miss} = q(P P_x)^2 + (P P_y)^2 + (P P_z)^2 J/ψ → γγρ → γγπ+π� The selection of "good" γ ♥ 2 ≤ N_{neu} ≤ 10 ♥ The number of layers which have been hitted by γ in SC should be great than two, and the őrst őred layer should be less than őve. ♥ E_γ ≥ 0.07 GeV ♥ Δ ≤ 0.35 ♥ cosθ_{γq} ≤ 0.99 The selection of charged particles ♥ q_{x20 + y20 < 0.8cm, |z0| < 14cm} ♥ Two charged particles, and P Q = 0 ♥ MFIT=2 or -19 for every charged particles ♥ At least one π track per event Kinematic őt ♥ P_{miss} ≤ 1.25 GeV/c ♥ χ^2_{J/ψ}!_{2γπ}+_{pi}� < χ^2_{J/ψ}!_{2γK}+_K�

χ^2_{J/ψ}!_{2γπ}+_{pi}� < χ^2_{J/ψ}!_π0_π+_π� χ^2_{J/ψ}!_{2γπ}+_{pi}� < χ^2_{J/ψ}!_{ηπ}+_π� χ^2_{J/ψ}!_{2γπ}+_{pi}� < χ^2_{J/ψ}!_{3γπ}+_π� χ^2_{J/ψ}!_{2γπ}+_{pi}� < χ^2_{J/ψ}!_{γπ}+_π� And őnally: χ^2_{J/ψ}!_{2γπ}+_{pi}� ≤ 10 ♥ 0.57GeV/c^2 ≤ M_π+_π� ≤ 0.82GeV/c^2 J/ψ → γγϕ → γγK+K� The selection of "good" γ ♥ 2 ≤ N_{neu} ≤ 10 ♥ The number of layers which have been hitted by γ in SC should be great than two, and the őrst őred layer should be less than őve. ♥ E_γ ≥ 0.07 GeV ♥ Δ ≤ 0.35 ♥ cosθ_{γq} ≤ 0.99 The selection of charged particles ♥ q_{x20 + y20 < 0.8cm, |z0| < 14cm}

♥ Two charged particles, and P Q = 0 ♥ MFIT=2 or -19 for every charged particles ♥ At least one K track per event Kinematic őt ♥ P_{miss} ≤ 1.25 GeV/c ♥ χ^2_{J/ψ}!_{2γK}+_K� < χ^2_{J/ψ}!_{2γπ}+_π�

χ^2_{J/ψ}!_{2γK}+_K� < χ^2_{J/ψ}!_{γK}+_K� χ^2_{J/ψ}!_{2γK}+_K� < χ^2_{J/ψ}!_{3γK}+_K� And őnally: χ^2_{J/ψ}!_{2γK}+_K� ≤ 25 ♥ 0.99GeV/c^2 ≤ M_K+_K� ≤ 1.03GeV/c^2 ♥ M_{γγ} ≥ 0.6GeV/c^2

III. Results and Discussions

Decay Mass Width Br(J/ψ → γX)Br(X → γV ) Modes (MeV) (MeV) (×10�^4) X → γρ 1409 ± 16 90 ± 30 1.4 ± 0.4 ± 0.7 X → γϕ 1410 ± 13 80 ± 20 1.4 ± 0.3 ± 0.4 X → γω 1400 ± 9 95 ± 9 1.5 ± 1.2 ± 1.4

♥ According to its decay property about the η(1400) we got here, it is probably the lower mass of η(1440). ♥ Br(J/ψ → γX → γγρ) ∼ Br(J/ψ → γX → γγϕ) M_{γρ} ∼ M_{γϕ} This property just like the prediction of glueball.

206

207