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Why beta-delayed neutron spectroscopy ?

Spectroscopy of particle-hole states
GT decays and 2n emission

The past studies: >1-93K -> 51-53Cag

Perspectives with improved beamtime and
new detectors

Beam-time request



In exotic nuclei close to shell closures we can have very large Q values
(10 MeV or more)
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The beta decay can thus
populate states below and
above the neutron (and 2n)

separation threshold
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Where does the beta strenght go
through(GT, FF) and to ?

Particle-hole to measure the
shell energies in exotic nuclei
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The evolution of ESPEs and gaps
in Ca isotopes has been explained
in terms of three-body forces.
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54Ca : the 2* energy and the mass
indicate a subshell closure
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— >1Ca Exp.

] Distribution GT strength distribution: exp. Matrix

3 M elements are much smaller than predicted
M“m TR by theory:

GT strength was probably partially missed

- because it is going through 2n emission
51Ca
- GXPF1A
a Distribution With VANDLE we hope to see
3 N N \ the 2n emission in %1Ca,>?%3Ca
o bl Jannm!M..... and identify the GT strength
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Shell-model calculation with chiral 3-body forces have already shown the
presence of a 2-body GT operator: different renormalization of the GT strength

J. Menendez et al., PRL 107, 062501 (2011)
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The lowering of the 2n threshold in >3K
should make the GT almost all go through
2n emission: need to measure 2 neutrons.

FF should go through 1n or y emission
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51Ca : many intersting states above the neutron
separation threshold

F. Perrot et al., Phys. Rev. C 74, 014313 (2006)
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Not enough statistics to reconstruct the level
scheme
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I °1.5253Ca: GT and FF strength distribution
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1n 2n y efficiency
efficiency efficiency

10 % ~0.1% ~2%
51K 52K 53K
Production 32000 pps 3000 pps 50 pps
rates
Counts (1n) 5.67-107 1.35-107 5-10°

Counts (2n) ? 3.2:10% 7-103



S1K 2K 33K SAK

Beam time 3 4 12 3
(shifts)
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