Spectator Model |X⟩ ∼ |D_f (qq) , P 2_D = M 2_D⟩ ; f = S, A → D_S ≡ S, D_A ≡ A Δ = θ(P^{+D} )

(2π)^3 δ ( (k − P_h)^2 − M^2_D ) ⟨0|ψ(0)|π, p, D⟩⟨D, p, π|ψ(0)|0⟩

Vertices :

Υ^{qSp} ≡ Υ^{qSR} = N_{qD} 1 τ^h − m^{q2}

|τ_h − Λ_N 2|2

(Υ^{qAp})^μ ≡ (Υ^{qAR})^μ = N^{qD}√ 3 [γ5γ^μ] τ^h − m^{q2}

|τ_h − Λ_N 2|2

(Υ^{AπA})μν = fDπDϵμνρσp^ρ_1p^σ_2 Υ^{qπq} = Nqπγ5 τ_h − m2_q |τ_h − Λπ2|

Propagators : quark i k/ − mq Roper i ( P/_h + M_R)

P 2_h − M_R2 + iM_RΓ_R

Υ^{pπR} = N_Rγ5

Diquark S → i

P 2_D − M_S2

; A → i

P 2_D − M_A2 ( −g^{μν} + P^μ_DP^ν_D P 2_D )