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What exactly?
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Examles: Be detected with the IPN-Orsay Split Pole
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Results of QRPA calculations
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11Be strength well
reproduced for single
particle transitions,

namely 1/2* , 1/2- excited
state at 0.32 MeV and 5/2*
State at MeV of 11Be

The observed
fragmentation beyond 2
MeV is not reproduced

F.Cappuzzello et al., Phys. Lett. B 516(2001)21



Nuclear structure model

Quasiparticle-core coupling model (QPC) (Bohr & Mottelson)

H=H,+V,,+V, eff. Hamiltonian of the odd-mass system
Odd-mass systemw. f.: | jm,A)= Zzn.J (A i)+ >z, (A (5" Ie) )
\ 1"Jc i
Quasiparticle-RPA approach: S.p. mixing 1gp 3gp
lj) = &} 0) }C"“p'es\
where [0) isthe g.s. correlated i §
of the even-mass core and —9— —,—,—
i 1 1
1 i
O -
by Bogolyubov-VaIatin transformation Cere Clore
with Vo1 state-dependent mass operator

]

H. Lenske, Progr. in Part. and Nucl. Phys. A693(2001)616



Nuclear structure calculations

Calculation of s.p. strength distributions of the odd-mass nucleus :

1. Shell-model
calculation
2. on the even-
mass core
3. DCP calculations )

s.p.energies and wave functions for p and n
(WS potential + HFB)
E =100 MeV (L..,=4), R=35fm

max

particle state probabilities for p and n
natural and unnatural parity states calculated
up to E, = 35 MeV

RPA-Green function method
1gp : contribution of ‘major’ shells up to 18 MeV
3g9p : QRPA Ex <20 MeV

_ state-dependent pairing, D3Y-G matrix inter.

2. and 3. with the same microscopic interaction



Results of DCP calculations

s,, and p,,, strength distributions of 'Be

6 —

1/2* ] _
s \ i g.s. configuration:
\ 0.390 MeV sanazan’ U
n s,,®°Bg0") C°S=0.79
3
2 % ‘. ’ dsyp 5, ®'BE(2"): 18%
' ;
1 ] ] ‘I\_“ a | = JL
Z 0 Zz 4 & 3 I 12 14
E (MeV) excited configuration:
dominance of 2* core
excitations

Strong fragmentation of the strength appears at 4< E, <15 MeV
C. Nociforo et al., Eur. Phys. J.A27 (2006)287



Results of DCP calculations

I L]
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d:,, and d,, strength distributions of 1!Be

/. 1.438 MeV
configuration:

d:,®°Be(0") C*S=0.99

excited configuration: s,,®"Be2")
dominance of core
excitations 2*



Conclusions

Exploration of excited states of light neutron-rich
nuclei like 11Be is a rich source of information about
nuclear structure

High energy resolution is crucial to that purpose

Use of refined microscopic theories is also
fundamental
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