
Collective Vibrations
How does a nucleus respond to an external perturbation?

i) Photo absorption cross section
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Giant Dipole Resonance (GDR)



Remarks
i) Photon interaction      dipole excitation 

(dipole approximation)

ii) Isospin

Isovector type 
protonneutron

(note)

Isoscalar dipole motion
c.m. motion (to the first order)

iii) Collective motion
Motion of the whole nucleus rather than a single-particle motion



Sum Rule
Strength function:

Energy weighted sum rule:

(note)



Energy weighted sum rule:

For      (local operator)



For  F=z

[TRK (Thomas-Reiche-Kuhn) Sum Rule]

Model independent
For



(note)



Photo absorption cross section:




