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THE STRUCTURE OF LIGHT NUCLEI AS OPEN QUANTUM SYSTEMS

Relevant for understating:
• nuclear clustering
• collectivization
• nucleosynthesis (e.g. 12C )

Shell Model Embedded 
in the Continuum (SMEC)
• coupling with continuum
• universal phenomenon
• core ⊗ particle/cluster
• enhanced 𝛾-ray branches

𝜸 rays as probes 
to investigate the

wavefunction

J. Okołowicz et al., Phys. Rep. 374, 271 (2003)
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May this decay proceed through 
a near-threshold proton resonance?
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INDIRECT MEASUREMENTDIRECT MEASUREMENT

bp < 2.2 × 10-6bp = 1.3 × 10-5 bp = 8.3(9) × 10-6

Y. Ayyad et al., Phys. Rev. Lett. 123, 082501 (2019)

β- decay of 11Be with TPC @ TRIUMF

K. Riisager et al., Eur. Phys. J. A 56, 100 (2020)

K. Riisager et al., Phys. Lett. B 732, 305 (2014)

production of 11Be @ ISOLDE

…see M. Pfutzner’s talk…

bp < 2.2 × 10-6

N. Sokołowska et al., Phys. Rev. C 110, 034328 (2024)
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THE 10Be(p,p’) EXPERIMENT @ NSCL
Y. Ayyad et al., Phys. Rev. Lett. 129, 012501 (2022)

THE 10Be(d,n) EXPERIMENT @ FSU

Eres =11440 (40) keV

E. Lopez-Saavedra et al., Phys. Rev. Lett. 129, 012502 (2022)

Eres =11400 (20) keV Γp =4.5 (11) keV

from the same authors: 10B(d,p) @ HELIOS 
presented at NS2024

THE 10B(d,p) EXPERIMENT @ FSU
A. N. Kuchera et al., Phys. Rev. C 110, 054319 (2024)

no resonance observed
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collective mixing of 
shell-model eigenstates 

CORRELATION ENERGY CONTINUUM COUPLING
open quantum systems 

coupling between bound 
and scattering states  

THE Jπ=1/2+ NEAR-PROTON STATE

1p-channel:

1n-channel:

[10Be(0+) ⊗ p(s1/2)]1/2+

[10Be(3+) ⊗ n(d5/2)]1/2+

J. Okołowicz, M. Płoszajczak, and W. Nazarewicz 
J. Phys. G: Nucl. Part. Phys. 49, 10LT01 (2022). 

b𝛾 =𝟎. 𝟗𝟖!𝟔𝟗$𝟏𝟔𝟖× 10-3 

Eres =11371 keV

We may then use 𝛾 rays to probe the near-threshold resonance in 11B
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PARTICLE IDENTIFICATION AND GAMMA-RAY COINCIDENCES

N. Cieplicka  et al., EPJ A  54, 209 (2018)

D. Mengoni  et al., NIM A  764, 241 (2014)

Stopped protonsPunched through protons

Reference
 transition
8197 keV 
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