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Physics motivation 
Discovery of  radioactivity 
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Physics motivation 
β-delayed proton emissions
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Construction of  INC Hamiltonian
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Shell-model isospin non-conserving (INC) Hamiltonian



Construction of  INC Hamiltonian
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Shell-model isospin non-conserving (INC) Hamiltonian

(



Construction of  INC Hamiltonian
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Shell-model isospin non-conserving (INC) Hamiltonian



Construction of  INC Hamiltonian
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Shell-model isospin non-conserving (INC) Hamiltonian



Isospin non-conserving Hamiltonian
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pf-shell nuclei

 

SPEisovector KB3GKB3G-cd  CoulV

SPEisovector GXPF1aGXPF1a-cd  CoulV

sd-shell nuclei

     SPEisovector 1USDB,UCOMUSDBUSDB-cd 0  TVVCoul



Isospin symmetry & 

Isospin admixed states
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Isospin symmetry states,

   
i

Tjlni

A

i JT 2/3,,,2/3 

Isospin admixed states,
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Isobaric analogue state of 53Co with isospin symmetry,

  





i

iT T 2/3,2/7IAS,2/7 2/3 

Isobaric analogue state of 53Co with admixed isospin,
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β-delayed proton emissions
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25𝑆𝑖 → 25𝐴𝑙 → 24𝑀𝑔



β-delayed proton emissions of  sd-shell nuclei
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𝑍
𝐴𝐷 → 𝑍−1

𝐴𝐸 → 𝑍−2
𝐴−1𝐹



β-delayed proton emissions
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56𝑍𝑛 → 56𝐶𝑢 → 55𝑁𝑖

Orrigo+, PRL 112, 222501



β-delayed proton emissions

14/16

56𝑍𝑛 → 56𝐶𝑢 → 55𝑁𝑖

YHL, Smirnova (preliminary results)



β-delayed proton emissions
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53𝑁𝑖 → 53𝐶𝑜 → 52𝐹𝑒

YHL, Smirnova (calculated for Jun SU et al., submitted to PRL)



Summary & Perspective

 Partial decay scheme of isospin-forbidden proton emission can 
be a sensitive probe to isospin non-conserving microscopic 
approaches. 

 We have obtained a set of theoretical partial decay schemes 
with branching ratios comparable with experimental data, e.g. 
25Si, 33Ar, 37Ca, 53Ni, 56Zn. However, some precursors are not well 
described.

 We need more fine tune on isospin non-conserving Hamiltonian 
with more accurate nuclear origin isospin symmetry breaking 
 𝑉0
𝑇=1, e.g.-EFT potential (excluding Coulomb), etc.

 Construction/Fine tuning of INC Hamiltonians of psd, sdpf, pf-
shell nuclei is in progress.

 Other β–delayed precursors of sd and pf- shell, and applications 
of INC Hamiltonian will be calculated.
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Thank you…


