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Pygmy Dipole Resonance
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Deformed nucleus
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Relativistic RPA calc.

Vretenar, Paar, Ring ef al.,,
NPA692, 496.

Fully self-consistent calc.
Harmonic Oscillator basis.

9.0 MeV, 4.3% EWSR
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SKkyrme-RPA (+phonon coupl.)

Relativistic QRPA
Bortignon, Colo, et al. Vretenar, Paar, Ring ef al.

Skyrme HF-BCS.

Fully self-consistent calc.
Fully self-consistent calc. Harmonic Oscillator basis.
Harmonic Oscillator basis.
400 ——— ! i ! i
— RPA
—— RPA-PC
300 - i
132
iy L1 Sn
200 \ A
I“. s/"v, ."\,
| ‘,\IJ /' I“'ﬂ.\ “u‘ \I\
100 Y, |
‘u/\\
0 ‘ ul J‘u H.!Jll | .
5 10 15 20 25 30
E [MeV]

At low energy, P 00T, =7

no single “collective” states.

PRC 67, 034312




* What 1s the nature of pygmy resonance?

« How about in deformed nucle1?



The coordinate representation for particles states, # \

while the HF basis for holes states.

WL(:E) = aT(az) + Z ©r(z) b; r=Ar,o,1}

Including of continuum states.
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Energy cut-oft

h2 2
Fot = —— (E) ~ 500MeV
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Fully Self-consistent RPA Calculation
including all terms of Skyrme force.

// \\\\
/ N\
\ ]
/
\\ //
® €
A
\ UL (
i I O1
\ J

R. H. Lemmer and M. Veneroni, PR 170, 883.

A. Muta et al., PTP 108, 1065.

H. Imagawa and Y. Hashimoto, PRC 67, 037302.
H. Imagawa, Ph.D. thesis, 2003.

T. Inakura et al., NPA 768, 61.



Strength [fmZ/MeV, f1112] E.W.S. [fmz]

TDHEF calc. by Nakatsukasa and Yabana,
160 Phys. Rev. C71, 024301
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Low-lying dipole strengths in 688Nj
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68Ni
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Single Particle Energy [MeV]
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8.3MeV state in '8Ni
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1.1MeV K=1state in "2Fe
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Summary

* Fully self-consistent Skyrme-RPA calculations in 3D mesh.

« Low-lying E1 states are obtained.
 Superposition of some neutron excitations to loosely bound
and resonant states.
« “Moderately” collective states.
« Small contributions of continuum states.
* Coherence of transition densities.

* The deformation hinders the collectivity.
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