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Motivation
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Motivation

A long-standing problem...
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Motivation

x Pure valence excitation

v Core-excitation mechanism
cbcc XCDCC
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Motivation
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Dipole polarizability in Halo Nuclei
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= XCDCC includes:
o full order Coul.+Nucl.

@ Both Valence 4 Core excitations
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Dipole polarizability in Halo Nuclei
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Different source of deviation:

= XCDCC includes: @ Convolution with exp. resolution

o full order Coul.+Nucl. @ Nucl. contributions

@ Both Valence 4+ Core excitations @ Coul-Nucl interference

@ Second order processes
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Dipole polarizability in Halo Nuclei

11 208,
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Dipole polarizability in Halo Nuclei

?

. Can we extract the B(E1) better?
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o~ 0% +5(g) oy
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Dipole polarizability in Halo Nuclei

?

. Can we extract the B(E1) better?
Mm(ELEZ) = MD(Elﬂ )(1 + 5(51))7
B™(F1,¢;) ~ BY(E1, &) (1 + 25(e)),

o~ 0% +5(g) oy

| can invert the relation:

om —0‘0

g;

And if you want to arrive to the experimental cross section:

e _ 50
B¢(Fl,¢;) ~ B(Fl,¢;) <1 + 200/0> :
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Dipole polarizability in Halo Nuclei
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Applications 11ge

A long-standing problem...
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Applications 11ge

A long-standing problem... No more.
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= And it does not depend on experimental resolution (up to a point)

A. M. Moro, J. A. Lay, J. Gémez-Camacho PLB811, 135959 (2020)
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Applications 19¢ - Work in progress

19C Spectrum
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Applications 19¢ - Work in progress

19C4+203Ph @ 67 MeV/u

T. Nakamura et al., Phys. Rev. Lett. 83, 1112 (1999).
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@ The reaction is dominated by E1 first order Coulomb excitation as
expected
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Applications 19¢ - Work in progress

19C4+203Ph @ 67 MeV/u

C+ Pb
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@ Resonant E2 contribution more important due to its low excitation
energy
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Applications 19¢ - Work in progress

19C Spectrum
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Level scheme for 1°C
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Applications

Level scheme for 1°C

19C - Work in progress
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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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J.A. Lay (U. Sevilla)

Conclusions

Thank you!l|
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Coupling potentials: CDCC vs. XCDCC

Y

vt

— fu
target

@ Standard CDCC. = uses coupling potentials:

Va;a/(ﬁ) = <\113;M/(7?)|Vvt(7’vt) + %t(rct)|W?M(F>>

@ Extended CDCC = uses generalized coupling potentials

Vot (B) = (05010 (7, ) [V (o) + Ve (7t )| WG (7, €))

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