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The "™Ne(d.r)""Ne and '"Ne(d,*He)'’F single-nucleon pickup reactions were measured at 16.5
MeV /nucleon in inverse kinematics together with elastic and inelastic scattering channels. The full set of
measured exclusive differential cross sections was compared with the mirror reaction channels on stable '® O after
consistent reanalysis using coupled reaction channels calculations. Within this interpretation scheme, most of the
spectroscopic factors extracted for the population of unbound states in '7F match within uncertainties with their
mirror partners in '70. However, for the deeply bound neutron removal channel to '"Ne. a significant symmetry
breaking with the mirror proton-removal channel leading to "N is evidenced by an overall single-particle
strength reduction.



HFB constrained r

Iy
Beam Reaction Residue (MeV) J* (fm) OB
8Ne (d,t) "Ne 0.0 1/2- 1.480 0.72(9)
1.288 3/2- 1.326 0.22(3)
1365 (d,*He) 7N 0.0 1/2- 1.465 1.15(16)
1.374 3/2° 1.311 0.37(6)
Ne (d, *He) g 0.0 §at 1.244 1.04(10)
0.495 1/2+ 1.108 0.14(1)
3.104 1/2- 1.214 0.55(5)
.. (d.,t) &5 0.0 5/2t 1.272 1.04(12)
0.871 1/2+ 1.210 0.08(1)
3.055 1/2- 1.267 0.61(6)




2p halo?

Two-proton halo structure of '"Ne
GANIL: A. Chbihi, N. Goyal, A.K. Orduz, A. Ortiz,
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From Coulomb exc. exp. at
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Experiment at GANIL

SPIRAL 1 facility, fragmentation of 2°Ne beam on graphite target,
postacceleration by CIME cyclotron to 136 MeV, intensity 1.5x10% p/s

Great support from co-authors: A. Chbihi, N. Goyal, A.K. Orduz, A. Ortiz,

GLORIA detection system (I. Martel, Univ. of Huelva)

o1V}

Target 1.2 mg/cm? sef supporting 2°8Pb foil

Detected fragments:

3% 1 ' '. l I | L ) | L
0 80 100 120 140
EpsssoEpad (MeV)



G/GR

Results

El. ""Ne yield

L I 1 I 1 I 1 I 1 I 1 | I _
1.0 Sy (a) ]
06l —— Bare a
0.2 | Marganiec ]

— -
1.0 Tex’ -

- \ —
DS \ B

— Chromik \\ =
0.2 \ ]

Ocm.

Similar to 8He — 2p halo

r)

do/dQ (mb/s

Where °0 is coming from?

Inel. 150 yield
] T I T ] T I T I T | T ] T
200 | — Marganiec —
—— Chromik .%
| s Chromik, 62 x 0.8 ’}'
150} ; % .
o $
100 AL A " g
/TR 3 N
I/ '{”%’}‘ \\'-. /f 2\
50 [/ VAR R
/ \\ %
L/ i
/ %ﬂ{ﬁ
ll | NI T IR |

0 20 30 40 50 60 70 80 90 100
6, ., (degrees)

1

Solid curves — calculations
included L=2 coupling to 3/2-
and 5/2- resonances



150 yield

Hypotesis: 2°°Pb('"Ne,°F)?%°Bi* (GQR)

7 l t/ = ﬂ 209g;

i il E, (MeV) I (MeV)
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i |uﬂ
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M.N. Harakeh et al. NPA 327 (1979) 373, alpha scattering from 29°Bi
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Summary

- Coulomb excitation exp. of ""Ne needed
(Marganiec, Chromik or....?)

- Experiments with 50 beam would help

- Contribution of transfer reactions can
compete with breakup!

- 2p structure of "”"Ne confirmed
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Our data are attractive for theorists!
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Abstract

The reaction '"Ne + 2%*Pb at E1s= 136 MeV was recently investigated by our collaboration at the SPIRAL1 facility
in GANIL. The GLORIA detector system allowed to measure the angular distributions of the elastic scattering
and inclusive '°O production for the first time, unveiling unique features of proton halo dynamics at energies
around the Coulomb barrier. The aim of this proposal is to investigate the competition between the break-up and
proton-transfer in the Coulomb barrier scattering of '’Ne on the medium-mass Zn target, where the importance
of the Coulomb field is reduced from that of the heavy targets. The new data will help to disentangle the coupling
effects found with heavy targets and impose constraints on the values of the B(E2; 1/2—1 — 5/2-1 ).
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Thank you!



Two-proton halo structure of '"Ne

Studied at SPIRAL 1:

1"Ne+298Pp el. scattering (Fig. a), - . T
17Ne+208Pb— (150+2p)+298PD (inclusive 50 vyield in "2 @
Fig. b) 10 RPN
0.8
0.6

Conclusions:

ol/o

Elastic scattering shows similarities with ®He 0.4
el. scattering, supporting the 2p-halo structure. 0.2

1 ‘ | | | [ | | I l | | |

B(E2;1/2-—5/2- value of Marganiec et al. PLB
759, 200 (2016) better fits the data than that of
Chromik, PRC 66, 024313 (2002).

150 vyield suggests a large contribution from
stripping to the giant resonance in 2%9Bi at an
excitation energy of about 11 MeV
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