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Shape of Resonance
Wavefunction for decaying state Z* with
mean energy E0 and lifetime τ

The frequencies present in the wavefunction
are given by the Fourier transform of ψ(t)

and so the energies are

Hence, probability of finding state with 
energy E=f*f
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Probability for Z* having energy E

Full width at half maximum = Γ

Finite Lifetime ⇔ Uncertainty in Energy

Cross-section for forming Z* will resonate
when E = E0.

1

0.5

E0- Γ/2   E0      E0+Γ/2
E

σ/σmax

Γ

Breit-Wigner shape

( )

Γ
=τ

τ=

τ
+

Γ

τ=

τ
+Γ+−

1

2

4

1

4

1

4
2

1

4

1
2EE

1

2

2

2

2

2

2
00

                       

                    

(∆E∆t~1   h=1)


