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• cross section: σ = π R2

[σ] = barn 1    b = 10-24 cm2

1  mb = 10-27 cm2

1   fb = 10-39 cm2

strong interaction: σ (π N) ~ 100 mb
___

• interaction radius: R = √σ/π
R (strong)  ~  √10-30 m2  ~ 10-15 m = 1 fm = 1 fermi

• lifetime: τ = R / c = reaction time
τ (strong) = 1 fm / c = 3 x 10-24 s

• uncertainty relation: ħ = Γ τ
ħ c = 200 MeV fm = ΔE ΔR

• decay width: Γ = ħ / τ =  ħ c / R
energy scale Γ = E

Γ = 200 MeV fm / R
E (strong) = 200 MeV       Γ (strong: Δ, ρ) = 120-150 MeV

• coupling constant: F = α ħc / r2 electric force
α = e2 / (4π ħc)        dimensionless (ε0=1)

___
E = Γ  = ħ/τ = ħc / R = ħc √π/σ ∼ ~  α2
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