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Motivation: effects of halo structure on reaction dynamics

Clouds of valence neutrons

valence
neutron

Halo nuclei:
small binding energy, low breakup thresholds

coupling to breakup states (continuum) important > CDCC

The n-halo cases: e.g. ''Li, '"Be,

[halo structure] 6He




Motivation: effects of halo structure on reaction dynamics

Clouds of valence neutrons Halo nuclei:
small binding energy, low breakup thresholds
valence /
neutron

coupling to breakup states (continuum) important > CDCC

; : 1M 7 11
[hah structure] ;I'Se n-halo cases: e.g. ''Li, ''Be,
e

Elastic scattering
11Be+64Zn ISOLDE experiment
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The p-halo case: ¢B

Weakly bound Sp=0.137 MeV
(should be easy to breakup)
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8B+%8N; elastic scattering
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> In-flight produced 8B beam

>»Beam divergence = 6°

>»Large angular detector opening A8=12°
> No particle discrimination
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data from E.F. Aguilera et al. PR C 79, 021601(R) 2009
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8B+%8N; elastic scattering
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Large o with respect to other weakly bound nuclei

Scarce data in the literature.
Only in-flight beams used so far

(ISOLDE has the only ISOL 8B beam)



Proposed experiment

Is the total-reaction cross-section enhanced as for n-halo?

Despite of what suggested by literature,
CDCC calculations foresee small effects on the elastic cross-section.
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barriers to overcome and undergo a BU
e valence p of 8B = p(3/2) — Coulomb (C)+ centrifugal (cf)

e valence n of ""Be = 2s(1/2) — no barriers
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Entrance: Target position: Exit:

-Camera - F-cup with current measure - Pepper pots
- F-cup with current measure - Collimators - F-cup with current measure
- Different collimators (12,10,8 mm) - Empty

Manipulator Manipulator

AE-E
Si-telescope
Cross 50—
2% 150100 % oL
2x1S0160 3 i,
Turbo-pump SEC @ISOLDE m_ bt
E

12C beam

AR Tel-] (e

Istituta Nazionale di Fisica Nucleare CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
Laboratori Nazianali del Sud




Gloria

Beoam
axit Telescope €
E-:"--Gn a 1?3‘-

B Tolescope B

Telgacape A § 1500 - 6257

15,0° « B2 Telescope A moved at

smaller angles (5.5°<6<23°)
using an extension

Telescope ©

TEEE:D?& D‘:Iﬂ 11?[\"‘ - 135‘-”’
7.0 -
Tedassops F
Bearm g2 00 - B
eniry

Detection system:

= 2 AE1-AE2-Epad telescope 6<60°
= 4 AE1-E Si telescopes at 6>60°
with:

AE1: 40 um DSSSD detector (16+16 strips)

AE2: 1000 um DSSSD (16+16 strips)

Epad: Si PAD detector 1000 um

E: 1000 um DSSSD (16+16 strips)



Elastic scattering results

(a)

== CCC: mo continmam |
— CDCC: full

Angular distribution steps:
for 8 <25° at steps of 6 = 1°
for 8 >25° at steps of 6 = 2°

Anyway better than foreseen: 8B 1/10 of the expected intensity (400 pps)!!

No suppression of the elastic cross section opposite to "Be
the halo effect on the rainbow peak is SMALL

—> as foreseen by calculation
& in disagreement with previous experimental results
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8B+54Zn:
"Be angular distribution and breakup probability
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8B+54Zn:

"Be angular distribution and breakup probability
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8B breakup: post-acceleration effects
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Semiclassical model predicts deceleration effect
rather than acceleration as in ''Be



8B breakup: post-acceleration effects 00—
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——  semiclassical approximation is not enough



Conclusions

e we obtained an accurate angular distribution for elastic scattering measurement
contrary to what observed in in-flight beam measurements, we see modest effects of
coupling to the continuum, no evidence of an elastic scattering peak suppression
(@E=Coul. Barrier)

& GR8B~O’5 0R11Be (Ilke Weakly bound nUC|e|)

e EBU dominance @ small 8, whereas NEB becomes non negligible @ larger 6
& total o, ~20-25% og (much smaller than '"Be case)
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in spite of the extremely low 8B breakup
threshold and its extended nuclear
matter density distribution,

8B reaction dynamics is very different
from that of n-halo nuclei

A proper understanding of the dynamics
of p-halo nuclei, including the role of
post-acceleration and the dependence of
the relative contribution of EBU and NEB
on the target, calls for further
investigations




Conclusions

e we obtained an accurate angular distribution for elastic scattering measurement _
in spite of the extremely low 8B breakup

contrary to what observed in in-flight beam measurements, we see modest effects of threshold and its extended nuclear

coupling to the continuum, no evidence of an elastic scattering peak suppression matter density distribution,

(@E=Coul. Barrier) ___________, 8B reaction dynamics is very different
from that of n-halo nuclei

& Orga~0,5 Ory1ge (like weakly bound nuclei) A proper understanding of the dynamics
of p-halo nuclei, including the role of

e EBU dominance @ small 6, whereas NEB becomes non negligible @ larger 6 post-acceleration and the dependence of

on the target, «calls for further
investigations
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