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» Primary: 3*108 238U/spill @550MeV/u
» Secondary (mixed): 50 ions 32Sn/spill (~10/sec @500 MeV/u)

/
= ) PRODUCT I ON
TARGET

A e Bp

Z mgc By

FROM
UNITLAC

Bp — from position at

middle focal plane A/Z |
of the FRS _
264] T
182G = TG ol
2.62p . # 2 e
p —from TOF
TARGET |' /]
HALL f 1
L | Z —from aE
' —from
LAND — % |




The LAND reaction setup @GSl tj‘?" "“‘.f
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Low-lying E1 strength as spectroscopic tcidf?
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Coulomb breakup as spectroscopic tool: . ‘i'-#' &
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Coulomb breakup as spectroscopic tool: 1

[ St

The classical one-neutron halo '"Be X_J

Be> = VS(2*) ["Be(2")®1dy, > + iS(O*) [19Be(0%)®2s,,> + ...

Spectroscopic factor using a
distorted-wave approach:
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Coulomb breakup of 17C Q!fﬂ
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Coulomb breakup as spectroscopic too[;:
The ground state structure of 20 | /¢
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Coulomb / Nuclear Breakup '-g‘;{? L B

Coulomb breakup Knockout + Diffraction
best suited for halo states general applicable
(-> huge cross sections) (for valence nucleon states)

well understood reaction mechanism quantitative reaction theory for knockout

(in particular at high energies) part ( and for high beam energies )
sensitivity to low-density tail of w.f. surface dominated
(asymptotic normalization)
no parameters in cross section '‘core' absorption has to be taken into
calculations account (assuming densities)
problem of final state interaction two mechanisms: knockout + diffraction

final state interaction in case of
diffraction (resonant excitations)

The two reaction mechanism are complementary and require different approximations in
the reaction calculation

Comparison helps judging how quantitative are spectroscopic factors
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Future: Quasi-free scattering in inverse kiner{l‘éﬂt@ '*;'*Tt_%

kinematical complete measurement of

(p,pn), (p,2p), (p,pd), (p,), .... reactions
redundant experimental information:
kinematical reconstruction from proton momenta
plus gamma rays, recoil momentum, invariant mass

sensitivity not limited to surface
— spectral functions
— knockout from deeply bound states

cluster knockout reactions
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mixture of s2and d? configurations in the ground-state wave function:

- theoretical prediction vary from dominance of d2 (no halo) to

configuration (halo formation)

dominance of s2

- experimental information does not allow a clear conclusion

only inclusive data (e.g. momentum distributions, cross sections)

the proton knockout data (RIKEN) include contributions from knockout

of core protons, only the momentum distribution of the A-2 system was

measured (inclusively)



Theoretical predictions: 3-body model

L.V. Grigorenko, I.G. Mukha, M.V. Zhukov,
Nucl. Phys. A 713 (2003) 372
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