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- Nuclei close to the drip-lines
present a strong asymmetry
between the binding energies of
their protons and neutrons.

- Evolution of the nuclear
interactions far from stability?

- Light nuclei are good candidates
for such studies as the drip-lines
appear faster.
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Study of the unbound by neutron emission states of 26F at GSI (2010)
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Study of the unbound by neutron emission states in 26F
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Search for an isomeric 4+ state in 26F at GANIL (2011)
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𝑹𝟒+ = 42 (8)%

Ground state of 26F 
more bound by ~ 270 (50) keV

β-decay of the ground and isomeric states of 26F

Mass measurement
from 2007
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β-decay of 28Ne to 28Na
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t1/2 = 18.6 (2) ms

β-decay of 28Ne @ GANIL

A. Lepailleur, K. Wimmer et al., PRC  PRC 92 (2015) 05309
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In-beam γ–ray spectroscopy of 28Na

In-beam γ–ray spectroscopy 
of 28Na @ NSCL with GRETINA

A. Lepailleur, K. Wimmer et al., PRC  PRC 92 (2015) 05309
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Evolution of the nuclear interaction for the odd-odd N=17 isotones?

● Systematic study of the odd-odd N = 17 isotones while going from the stability toward the 
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→ Weakening of the residual interaction in 26F.
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Evolution of the nuclear interaction for the odd-odd N=17 isotones?

● Systematic study of the odd-odd N = 17 isotones while going from the stability toward the 
neutron drip-line.

→ Weakening of the residual interaction in 26F.
→ Effect of the nucleon’s binding energies?
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Collaboration

GANIL / LPC
M. Vandebrouck, O. Sorlin, M. Marqués, F. de Oliveira Santos, 
J. Gibelin, L. Caceres, J.-C. Thomas, A. Mutschler and the LISE collaboration

GSI
T. Aumann, C. Caesar, M. Holl. V. Panin, F. Wamers and the 
LAND collaboration

NSCL / MSU
K. Wimmer, A. Brown, V. Bader, C. Bancroft and the GRETINA collaboration





A candidate for the unbound 3+ of 26F at NSCL

● 26F produced by charge exchange at NSCL.
9Be(26Ne,26F*25F+n)

● 25F detected and identified after passing through the 
« large-gap Sweeper Magnet »

● Neutron detected with MoNa (Modular Neutron Array)

Franck et al., PRC 84 (2011) 037302

26Ne 26F*  25F+n
Eres = 0.271 (32) MeV

25F+n

Eres

Eres (MeV)
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Study of the unbound by neutron emission states of 26F at GSI (2010)

4 DSSSD to track:
incident ions before the target
fragments after the target

162 NaI cristals
Solid angle covered : 4π

- 10 planes
- 1 plan = 20 paddles

- 1 paddle (2x2 m²) = 10 plastic scintillator layers
+ 11 iron layers

480 vertical fibers
50x50 cm²

Resolution : 1mm
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Study of the unbound by neutron emission states in 26F

Frank et al., PRC  PRC 84 (2011) 037302 This work



28Ne : 10.4/s  

26F : 5.5/s      
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β-decay of the ground and isomeric states of 26F

E1
500µm

E2
500µm Al

1500µm

DSSSD
1000µm

veto
5000µm

E3
500µm

Clovers
Ge

26F

Implantation pixel

Ion-β correlation area

Implantation 
of an ion



- Determination of the 4+ isomeric state and isomeric ratio (~40%).
- Complete spectroscopy of 26Ne (two new states, tentative spin assignment J = 0+

1 et 4+
2).

- Observation of 25Ne through the β-n branch of the β–decay of 26F.

Experimental results for the nucleus of 26F

Lepailleur et al., PRL  110 (2013) 082502



A. Lepailleur, K. Wimmer et al., PRC  PRC 92 (20105) 05309

- β-decay of 28Ne + γ-decay on flight of 28Na => J = 3, 4 previously missing in 28Na.

- Determination of all the states J = 1-4 arising from the πd5/2xνd3/2 coupling.

Experimental results for the nucleus of 28Na
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- All the J = 1-4 states arising from the πd5/2xνd3/2 coupling are now known for N = 17
- β-decay of 28Ne + γ-decay in-flight of 28Na => 3+ et 4+ du 28Na

Evidences of low lying negative parity states found
- Study of the unbound by neutron emission states of 26F => 3+ du 26F

To go further γ : excitation energy
p : k-o orbital energy
momentum distributions of the fragments: l of the k-o orbital

- β-decay of 26F => 4+ state of 26F + isomeric ration
Required: precise determination of the 26F mass in order to

→ confirm the applied adjustment regarding the mass
→ reduce the uncertainties

- Proton-neutron binding energy assymmetry
- Real effect or USDA calculation artifacts?

→ « Current » interaction
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- All the J = 1-4 states arising from the πd5/2xνd3/2 coupling are now known for N = 17
- β-decay of 28Ne + γ-decay in-flight of 28Na => 3+ et 4+ du 28Na

Evidences of low lying negative parity states found
- Study of the unbound by neutron emission states of 26F => 3+ du 26F

To go further γ : excitation energy
p : k-o orbital energy
momentum distributions of the fragments: l of the k-o orbital

- β-decay of 26F => 4+ state of 26F + isomeric ration
Required: precise determination of the 26F mass in order to

→ confirm the applied adjustment regarding the mass
→ reduce the uncertainties

- Proton-neutron binding energy assymmetry
- Real effect or USDA calculation artifacts?

→ « Current » interaction
→ Interaction readjusted on 26F
→ Interaction readjusted on 30Al




