
Separable RPA 
Separable interaction:

(RPA dispersion relation)

Vibrating Potential Model

Hartree-Fock state

Oscillation of the surface:



Vibrating Potential Model

Oscillation of the surface:

Self-Consistency:

(note) For 



Summary: the separable interaction that induces the surface 
                 oscillation
                 is

with

Self-consistency condition
(between potential and density)



Microscopic Foundation
(note) Vibrations in quantum mechanics: density vibration?

Eigen states of a Hamiltonian            static density

Time dependent density           need to consider a wave packet

: an excited eigenstate

transition density



Collective anzatz:

Time evolution:

Anzatz:

(note) time dependence of            and
Time-dependent variational principle

Ref. G.F. Bertsch and H. Feldmeier, PRC56(’97)839

(note) for a local Q and mom. independent interaction



Local Q



This corresponds to:

Generalization:



(note) for a delta interaction:



Application of separable RPA V.O. Nesterenko, J. Kvasil, P.-G. Reinhard
PRC66(’02)044307

Strength function:

Full Skyrme

k=1 only

GDR

GQR



Giant Dipole Resonances 

Goldhaber-Teller type

protonneutron

Inconsistent with expt. 
(except for light nuclei)



Giant Dipole Resonances 

Goldhaber-Teller type

protonneutron

Steinwedel-Jensen type

z

x=2.08



J.D. Myers et al., PRC15(’77)2032



Deformation effect


