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Basics

Interaction
Unitarily transformed interaction, based on realistic AV18 NN interaction
» suitable for restricted Hilbert spaces
» tamed short-range correlations
» improved convergence behavior
» conservation of phase shifts
» phenomenological 3-body contact term - one parameter

Many body method

Hartree-Fock and Random Phase Approximation (RPA) with axial
deformation

» spherical Harmonic Oscillator basis, truncated at
e=2n+1<14,1<10

» HF variation over n,/,j,m; - m; and parity of / are good quantum
numbers (m; is usually reffered to as k)

» exact angular momentum projection

> approximative variation after projection with 3 constraint



RPA Formalism for Axially Deformed Nuclei

Vibration creation operator ph selection rules
QL => Xgala, > vuala, Tp— Th = T
ph ph
~ n mp — mhl = ‘mw|
Qu|RPA) =0 | QI |RPA) = |w)

Quasi-Boson-Approximation
(RPA|A QI IRPA) — (HF|[H, Q] ]|HF)
RPA equations in ph—space
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RPA Transition Amplitudes

Unprojected transition amplitudes

(RPA[| TH|w) = > (Xt + (1) Y) (h|T}|p)
w,ph

Projected transition amplitudes
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HF Ground State - 2°Ne

weaker deformation

3-body

roj
2-body force (® ®) Prel N

3-body force (@ ®)

improved binding energy
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Effect of HF angular momentum projection - ?°Ne

R(E1IV) (e*fm?/Me

> energy of peaks is shifted

> smaller effect on peak height
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Effect of RPA angular momentum projection - 2°Ne

Isoscalar Monopole
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Effect of 3-body forces - 2°Ne

> peak structure changes
completely

> only very few features stable
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HF Ground State - 28Si

HF binding energy in MeV
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Effect of prolate and oblate deformation - 28S;i

R(E1IV) (e*fm?/MeV)
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HF Ground State - 32S

HF binding energy in MeV
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K contributions - 325

> regions are dominated by

single K

» K defines the shape of the

oscillation
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Transition densities - 32S  J=0 K=0 E = 8.2MeV
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Transition densities - 32S  J=0 K=0 E = 11.5MeV
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Transition densities - 32S  J=0 K=0 E = 11.6MeV
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Transition densities - 32S  J=0 K=0 E = 13.9MeV
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Transition densities - 32S  J=2 K =0 E = 13.9MeV
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Transition densities - 32S  J=2 K=0 E = 16.0MeV
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Transition densities - 32S  J=2 K=1 E =2.3MeV
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Transition densities - 32S  J=2 K=1 E = 12.4MeV
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Transition densities - 32S  J=2 K=1 E = 18.0MeV
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Transition densities - 32S  J=2 K=1 E = 18.1MeV
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Transition densities - 32S  J=2 K =2 E = 20.2MeV
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