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Motivation

A long-standing problem...
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Motivation
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x No core excitations

1/2+= |10Be(0+ g.s.)⊗ ν s1/2 ⟩
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ξ
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✓ Core excitations

1/2+=α|10Be(0+ g.s.)⊗ νs1/2 ⟩
+ β|10Be(2+)⊗ νd5/2 ⟩ + ...

α2, β2 = spectroscopic factors
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Dipole polarizability in Halo Nuclei
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Dipole polarizability in Halo Nuclei
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Dipole polarizability in Halo Nuclei

? Can we extract the B(E1) better?

Mm(E1, εi) ≃ M0(E1,i )(1 + δ(εi)),

Bm(E1, εi) ≃ B0(E1, εi)(1 + 2δ(εi)),

σm
i ≃ σ0

i + δ(εi)σ
′
i.

I can invert the relation:
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.

And if you want to arrive to the experimental cross section:
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Dipole polarizability in Halo Nuclei

? Is it really linear?

Bm(E1, εi) ≃ B0(E1, εi) (1 + 2δ(εi)) .

σm
i ≃ σ0

i + δ(εi)σ
′
i.

0

500

1000

σ
m i  

(m
b
/M

e
V

)

XCDCC: S3
XCDCC: S5
EPM

0

500

1000

1500

2000

σ
m i  

(m
b
/M

e
V

)

XCDCC: S3
XCDCC: S5
EPM

0 0.2 0.4 0.6 0.8 1

B
m

(E1,ε
i
) (e

2
fm

2
/MeV)

0

100

200

300

400

500

σ
m i  

(m
b
/M

e
V

)

XCDCC: S3
XCDCC: S5
EPM + nuclear
EPM

(ε=0.252 MeV)

a) E=69 MeV/u (θ
max

=1.3
o
)

(ε=0.300 MeV)

(ε=0.254 MeV)

b) E=69 MeV/u (θ
max

=6
o
)

c) E=520 MeV/u

J.A. Lay (U. Sevilla) B(E1) distributions with XCDCC DREB24, 25/06/2024 11 / 20



Applications 11Be

A long-standing problem...
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Applications 11Be

A long-standing problem... No more.
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Applications 19C - Work in progress

19C Spectrum

0

1

2

3

4

E
 (

M
eV

)

3/2
+

(5/2
+
)

5/2
+

3/2
+

5/2
+

5/2
+

5/2
+

1/2
-

Experimental P-AMD

1/2
+

3/2
+

5/2
+

1/2
+

1/2
+

18
C(0

+
)+n thr.

18
C(2

+
)+n thr.

PLB660, 320 (2008); PLB 614, 174 (2005); PLB 769, 503 (2017)
J. A. Lay et al PRC89, 014333 (2014)

J.A. Lay (U. Sevilla) B(E1) distributions with XCDCC DREB24, 25/06/2024 14 / 20



Applications 19C - Work in progress

19C+208Pb @ 67 MeV/u

T. Nakamura et al., Phys. Rev. Lett. 83, 1112 (1999).
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expected
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Applications 19C - Work in progress

19C+208Pb @ 67 MeV/u
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Applications 19C - Work in progress

Level scheme for 19C
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⇒ See poster by P. Punta
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Conclusions

Conclusions

⇒ The proposed method allows the extraction of B(E1) by using XCDCC

⇒ It allows to handle Coulomb-Nuclear interference

⇒ it does not depend on experimental resolution (up to a point)

⇒ Quadrupole resonances will play a role in the Coulomb excitation of
halo nuclei through core excitations
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Conclusions

Thank you!!

Plan Estatal PID2020-114687GB-I00
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Coupling potentials: CDCC vs. XCDCC
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Standard CDCC. ⇒ uses coupling potentials:

Vα;α′(R⃗) = ⟨Ψα′
J ′M ′(r⃗)|Vvt(rvt) + Vct(rct)|Ψα

JM (r⃗)⟩

Extended CDCC ⇒ uses generalized coupling potentials

Vα;α′(R⃗) = ⟨Ψα′
J ′M ′(r⃗, ξ)|Vvt(r⃗vt) + Vct(r⃗ct, ξ)|Ψα

JM (r⃗, ξ)⟩

R. de Diego et al, PRC89 (2014) 064609 (PS discretization)
also for binning Summers et al, PRC74 (2006) 014606
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