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Strategies

Study of unbound 18B & 21C
19B and 22C: 1-neutron knockout to (core+n)

halo “hole” state

19C and 22N: 1-proton knockout to (core+n)
20N and 23O: 2-proton knockout to (core+n)

νfinal ≈ νinitial

Direct excitation

19B and 22C: inelastic scattering 3-body continuum
states (core+n+n)

22C(2+) ; 19B? + dσ/dΩ . . .
19B and 22C: necessary for interpretation of (core+n)

Boron

17B 18B 19B

19C

20N

-1n

Carbon

20C 21C 22C

22N

23O

-1n
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Additional reactions

Neutron or proton(s) knock-out ⇒ states energy, width & Jπ

Break-up ⇒ energy & width (only !)
Charge exchange ⇒ energy, width & Jπ

Transfer? (very improbable)
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“Complete” picture
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The setup
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Boron isotopes



16B: Illustration on the reaction 17C→ 15B+n
J.
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16B: from 17B→ 15B+n (S. Leblond’s PhD)
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For the G.S.:

` Er Γ

(keV) (keV)
LPC 2 85 ± 15 Γ < 100
MSU 2 60 ± 20 Γ < 100

This work 2 40 ± 10 Γ < 100
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18B: 1p knock-out reaction (S. Leblond’s PhD)
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18B: 1n knock-out reaction (S. Leblond’s PhD)
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18B: More channels? (S. Leblond’s PhD)
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18B: Analysis Summary (S. Leblond’s PhD)

SM calculations: Spyrou, PLB 683 (2010) 129
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18B: Even more channels? (SL + JG)

18B
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19B: 1p knock-out reaction (JG)

17B 19B

20C

+ =

-1p

Fit results
` Er Γ

(MeV) (MeV)
2±2 0.67±0.01 0.17±0.77

2±0.5 3.93±0.11 0.50±0.58

Rebuilt from 17B+2n relative energy ⇒ states above S2n

State @ 700 keV clearly present in other channels (21,22N, 20C→ 17B+2n )

J. Gibelin FUSTIPEN Mar. th 2016 16 / 22



14-19B: present experimental status
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+ This work (SL, JG, FMM)
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Carbon isotopes



21C: Analysis summary (S. Leblond’s PhD)

SM calculations: Kobayashi, PRC 86 (2012) 054604
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22C: Analysis summary (JG)

20C 22C

23N

+ =

Erel 2n(MeV)
0 1 2 3 4 5 6 7 8 9 10

0

2

4

6

8

10 Prelim
inary

C + 2n20 →N 23

C + 2n20 →C 22

En
er

gy
[M

eV
]

CC
EI

Ex
p.

W
BP

C

0

1

2

3

4

5

G. R. Jansen et al. PRL 113 142502 (2014)
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22C: Analysis summary (JG)
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17-22C: present experimental status
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Ref: NNDC/NSR
+ This work (SL, JG, FMM + SNU)
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Status and future
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17Ne 18Ne 19Ne 20Ne 21Ne 22Ne 23Ne 24Ne 25Ne 26Ne 27Ne 28Ne 29Ne 30Ne 31Ne 32Ne 33Ne 34Ne

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

16-21B, 17-22C: S. Leblond, JG, FMM

17,19C: J. Hwang, S. Lee (PhD @ SNU)

21-25N: Q. Deshayes (PhD)21-25N: Q. Deshayes (PhD)21-25N: Q. Deshayes (PhD)21-25N: Q. Deshayes (PhD)21-25N: Q. Deshayes (PhD)

26,28F: A. Revel (PhD). . .26,28F: A. Revel (PhD). . .26,28F: A. Revel (PhD). . .26,28F: A. Revel (PhD). . .

25,26O: Y. Kondo PRL 116 (2016) 10250325,26O: Y. Kondo PRL 116 (2016) 102503

23C New proposal (accepted)

New proposal (accepted)

39Mg

New proposal (accepted)
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