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Resonant pole of the S-matrix
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—k, is also a pole and —k, and k; are both zeros
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Phase shift and Cross section

_ [p/2
d(E) = n — arctan [E = EJ

T vy 2
o = —|5-1 )
k S (E—-Eo)*+ T
-

Cross section is maximum
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Quantum mechanics of decay
Why exponential decay? 4N(t) _ ~TN(t) N(t) = N(0)e "t

dt

Time evolution and decay in quantum mechanics
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Survival amplitude and probability
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Resonance wave function
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Why and when decay cannot be exponential

Initial state “memory” time e /"~ 1 —iHt/h... 1 = h/(AE) t < 14
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Internal motion in quasi-bound state “
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Remote power-law ¢ > {4
There are “free” slow-moving non-resonant particles, they escape slowly
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Example '“C decay: Eo=0.157 MeV t=102's |, (Eﬁ) =73



Pole and non-resonant contribution

Decay amplitude
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Non-resonant contribution
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