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The J/ψ → γ ηc width
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Experiment

Data are used to fix the paramters of a theoretical signal given by

E3
γ × BWrel(Eγ)× damping(Eγ)

which integrated over the photon energy Eγ gives the width.

− BWrel(Eγ) is the relativistic Breit–Wigner:

BWrel(Eγ) =
1

(M2

J/ψ
− 2MJ/ψEγ −M2

ηc
)2 + (M2

J/ψ
− 2MJ/ψEγ)

2Γηc

− damping(Eγ) is a damping function:

• damping(Eγ)CLEO = exp[−E2
γ/(8× (65.0± 2.5MeV)2)]

• damping(Eγ)KEDR =

− 4 Γ − 2 Γ 4 Γ2 Γ



Theory

• More consistent with the ∝ E3
γ parameterization is a

non-relativistic Breit–Wigner distribution:

BWnonrel(Eγ) =
E2
γ

(MJ/ψ −Mηc − Eγ)2 + Γ2
ηc
/4

• Damping functions do not seem to have a theoretical justification.

• Theory and experiment do not compute exactly the same quantity.

Theoretical approaches calculate

〈ηc|J
em
µ |J/ψ〉

which is as to assume the ηc to be stable.
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