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. Outline

[] Motivation: halonuclei like''Be or “He

[] Continuum-Discretized Coupled-Channels
(CDCQ) framework:

[1 How can we study thanelastic breakujf halo
nucleiwithin CDCCformalism?

(1 Application to reactions'Be-+target
1Be+'Be®Ti,!""Au at 41MeV/u

(1 Future work:°He+"*Pbat 41MeV/u
[] neutron correlation

[ Summary and conclusions
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. Motivation: Halo nuclel
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Motivation: Halo nuclel

Elastic cross section
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[ “He+""Ph typical Fresnel pattern well reproduced by a
“standard” optical potentiaktrong absorption

[ “He+""Ph requires optical potentials with a very large
diffuseness parameter;(~ 2 fm): long-range absorption
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. CDCC framework

target

projectile
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Analysis of exclusive inelastic breakup of halo nuclei within the CDCC framework — p. 5



. CDCC framework
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. CDCC framework

target

prOJectlle

WY (R, €) = 3 o) (O(LMpjul JM)5Y " (R) f1,,(R)

(Coupled channels system

> 2 L(L+1
o (e = M) + ey — E| fiy(R)
T ZL/”’]" iL/_LVLJnj,L’n’j’(R>fi]’n’j’(R) = (




. CDCC framework
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. CDCC framework
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. Binning procedure

2-body projectilﬂ

\Ijnﬁju(f”a 0, %0) — Rnﬁj( )y@w(ﬁ, 90)

n=4 [resonanc

n=1 g.sS

[] M. Yahiro et al., Prog. Theor. Phys. Suppl 89 32 (1986)
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. Projectile-target interactions
Standard CDCSl:

Uest(re) |] Optical potential

—
th(TU) I_ (U:V+ZW)

[ W absorbs the flux corresponding to processes nof
iIncluded explicitly in the formalism like:

[] target or core excitation
[1 transfer of the valence particle to the target

[ We get only the'elastic breakup:”
[1 the projectile breaks up into their constituents

[1 all the fragments (core, valence particle and
target) preserve their identity and their g.s.
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. Elastic breakup analysis
‘SB+58Ni at 25.8 Me!l
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[1J. A. Tostevin et al., Phys. Rev. C 63 (2001) 024617
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. Experiment at GANIL: inelastic bu

]

Detalls:
Projectile:''Be

Targets:Be, **Ti, and'*"Au
Lab incident energy: 41 MeV/u

Particles detected?’Be and n

States of the fragments after the collision:
unknown

The experiment measures theclusive inelastic
oreakup”where:

1 the fragments preserve their identity

1 but not necessarily their g.s.



.What happens with standard CDCC?
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.What happen
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. How do we obtain this inelastic bu?
‘New prescriptiozl

[ We switch off the imaginary part of the optical
potentials to include the flux corresponding to
core and target excitation processes

Wct — th —

[ We include an imaginary fusion potential to
eliminate the flux corresponding to this process




HBe+'Be@41MeV/u
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HBe+*Ti@41MeV/U

1000 = I T | T
i o experimental data .
= — elastic breakup (CDCC I=4)) -
1000 — Inelastic breakup (CDCC |=4)
% : :
B B
é I
« 100 i
@ -
2 [
S I 3
10§ \ =
. | . | \\+\
1O 20 40 60

0 (deg)
[ Preliminary

Analysis of exclusive inelastic breakup of halo nuclei within the CDCC framework — p. 13



HBe+"Au@41MeV/u
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. Total inelastic breakup cross section

target| inelasticbu elasticbu inelasticbu
CDCC CDCC
"Be 0.24 0.14 0.28
8T 0.55 0.42 0.69
B7Ay 1.07 1.88
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HBe+Y"Au: energy distribution (1)
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HBe+Y"Au: energy distribution (2)
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. Future work:

‘He+"*Pb@41MeV/u

[1 He: 3-b projectile— 4-b reaction formalism

n
}7 X

n

02 = 22 4 42
tana = x/y
1 ={a,2,y}
55 {<7Z£I:‘ [ 7l7 :Ca]ab}

] 4-b CDCC recently developed with the extension

of the binning

L] Rodriguez-Ga

orocedure to 3-b projectiles

lardo et al. PRC 80 (2009) 051601(R)



‘He+"*Pb@41MeV/u: elastic
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‘He+"*Pb@41MeV/u: n-n correlation
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‘He+"*Pb@41MeV/u: n-n correlation
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‘He+"*Pb: n-n configurations
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‘He+"*Pb: n-n configurations
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. Summary and Conclusions

[]

We have presentedraew prescriptionn order to
calculate thenelastic breakujpbservables within
the 3b-CDCCframework

The formalism has been applied to reactions
induced by the halo nucleusBe

We have been able teproducdhe experimental
neutrondistributions

We will apply this new prescription within the
4b-CDCCframework to study the neutron-neutron
correlation in reactions of the halo Borromean
nucleus’He
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11Be sprectrum
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.6He Hamiltonian

(H(p, Q) = T(p,2) + V(p.0))

V = Vnoz + Vna + Vnn + Vn'rlaoz

\ 0852 eV =2

(Kma:c — 8)
J
n't =15 nl= =26 n?t = 46

N = (ipaz +1) X1

0973 eV 0%

[1 Pauli forbidden states: repulswe fors -waves
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