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The main codes I used

GCM side:
HFBCS: ev8
projection + Kernel calculation: promesse
(P. Bonche, H. Flocard, P.-H. Heenen, M. Bender)

QRPA side:

sphHFB
QRPA (J. Terasaki)
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Monopole response
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Single reference (RPA) vs. Multi reference (GCM)

(J coupled) ph basis state
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Single reference (RPA) vs. Multi reference (GCM)
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Single reference (RPA) vs. Multi reference (GCM)
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Symmetry resf(cg)ra’rion in GCM
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Ground-state properties in GCM
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- ground-state correlations accessible
- effect of pairing, deformation, symmetry restoration on gs properties
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GCM and RPA

- Symmetry-restored GCM states
- RPA gives g.s. correlation energies
separately for each mode, w/o coupling them

- g.s. correlations accessible in GCM
- GCM can handle shape mixing
- proper pairing freatment beyond mean field
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The choice of the generator coordinate
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The choice of the generator coordinate
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The choice of the generator coordinate

-500 r T [ T T T T [ T [ T T ] -500 F LA LA S B B B B T T T L e N B B B s
5 E e =
_510E 68 . e HF ] _51()E 68N' e HF :
520 Ni = s0F° l =
530 = 530 . =
540 F 1 _sa0f =
C ] % r ° ]
550 ® e 4 S-550F . =
S ‘ o > o o C ]
-560 . 0 ® - -560 ° -
r [ ] Y — o [ ] [ ] ° 3
C . 3
ST0F .. . o E
C [ ] [ [ ]
580 ° ) ° 3
C . ° ]
C .Q' ..0‘ ]
-590 |- “eeergees®® =
Py S I N NS NS NS ST S SRR S I
600 3.6 3.7 3.8 3.9 4.0 4.1 42 4.3 1 1.5

R (fm) q,x (107 fm?)

A 00
= H H 1 -+ Cgfw mai) ’Oé()>

1=1m=A+1

= |ao) + Z o ah alag) + Z ZC’O‘ C2,.al a;al L ai]ag) + .

mi m’2’




E (MeV)

The choice of the generator coordinate
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The choice of the generator coordinate
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The choice of the generator coordinate
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The choice of the generator coordinate
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The choice of the generator coordinate
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RPA does not need to

couple different J=0 responses

one generator coordinate seems to
capture almost all physics in GCM

- RPA can handle non-collective states




A link between GCM and RPA
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- how big are correlations beyond 1p-1h in GCM?




S MeV™ fm")

68, .. T +
Ni, J =0 response

The continuum
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- GCM does not need an explicit treatment of the continuum
- RPA needs states at E>O ==> box dependence




Other pros and cons of GCM

- GCM can study large-A deformed
systems with no extra effort

- GCM has problems with light nuclei
(A < 60 ?)
requires regularizable functionals
requires forces

- GCM calculations take longer
than RPA (spherical case)

- pp and hh excitations?
pairing vibrations?
ex: 208Pb O+ state at about 4MeV

68Ni O+ state at 1.8 MeV




