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11Be+12C @ 67A.MeV

11Be: a test case for the projectile fragmentation model

from bound s-state to d-resonance: 
inelastic excitation to the continuum?



1010LiLi: 
1) virtual state: sudden approach OK;

2) evidence for a d5/2 resonance



NuclNucl. Phys. A791 (2007) 267.. Phys. A791 (2007) 267.
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14Be T1/2=4.35ms±0.17



Sudden vs final state interaction

Problems to be solvedProblems to be solved

Reaction Mechanism :Reaction Mechanism :

StructureStructure :  :  nature of state of given l, 

state of core, coupling,
ordering of single particle states



* Kondo, Nakamura et al. in preparation
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* Kondo, Nakamura et al. in preparation

*

H. Simon et al. Nucl. Phys. A791 H. Simon et al. Nucl. Phys. A791 

(2007) 267.(2007) 267.



Z=7 N=9Z=7 N=9



Seaking a clear physical interpretation of DWBA (BrinkBrink et al. since et al. since 
19781978).
similar to Alder& Winther for Coulomb excitationssimilar to Alder& Winther for Coulomb excitations.
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Analytical methods for transfer and breakupAnalytical methods for transfer and breakup
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Transfer to the continuum vs. Projectile fragmentation: a Transfer to the continuum vs. Projectile fragmentation: a 

model for diffractive breakup in which the observable studied model for diffractive breakup in which the observable studied 

is the nis the n--core relative energy spectrum and its resonancescore relative energy spectrum and its resonances

S off-shell
S on shell
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Initial states chosen to fit known separation energy,
s & p components for 11Li with known spectroscopic factors.
For 14Be s-p-d components with unit C2S.
Final states determined by S-matrix via n-core interaction

Potential corrections due to the particle-vibration coupling
(N. Vinh Mau and J. C. Pacheco, NPA607 (1996) 163.

also T. Tarutina, I.J. Thompson, J.A. Tostevin NPA733 (2004) 53 )

…can be modeled as: can be modeled as: 

n+12Be: d3/2
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U( r ) = VWS + Vso + δδδδV

δδδδV ( r ) = 16 α e2(r-R)/a / (1+e(r-R)/a)4



s-state potential p-state potential



13Be and 14Be structure G. Blanchon , N. Vinh Mau



G. Blanchon, Ph.D. Thesis, Pisa July 2008, http://www.infn.it/thesis/



as=-0.8fm





Results

sudden      q=0 sudden



effective range theory to 10 order:

higher orders needed
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1

as 

+ 1

2
ro k

2

Peak positions of possible continuum sPeak positions of possible continuum s--states in states in 1313Be Be 

are not close enough toare not close enough to thereshold thereshold to make accurate to make accurate 

predictions by thepredictions by the



DifferencesDifferences

•• Transfer to the Transfer to the 

continuum.continuum.

• Long range form factor.

• Overlap of momentum 

distributions

• On shell n-N S-Matrix

•• Projectile Projectile 

fragmentation.fragmentation.

• Short range form factor.

• Momentum distribution 

of overlap

• Off-the-energy-shell n-N 

S-matrix
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DiffractionDiffraction

Fourier transform

of the overlap

TRANSFERTRANSFER
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Broglia and Winther bookBroglia and Winther book


