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Physics motivation

» Shell-modelisospin non-conserving (INC) Hamiltonian

Construction of INC Hamiltonian
» B-delayed isospin-forbidden proton emission

sd-shell nuclei: %°Si, 33Ar, 37Ca,

pf-shell nuclei: *3Ni, °%Zn

» Summary and Perspectives
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Isospin nen-censtryipgkami

sd-shell nuclei

cd - USDB = USDB +V,,,(UCOM)+V,(USDB, T =1)+ isovector SPE

pf-shell nuclei

cd - KB3G = KB3G +V,,, +Isovector SPE
cd - GXPFla = GXPFla +V,, +isovector SPE
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Isospin symmetry states,

“//iA(‘JT = 3/2)> = Zai ¢n,|,j,T=3/2>

Isospin admixed states,

‘W‘A(JT :3/2)>:Zai ¢n,|,j,T=3/2>+ZIB1 ¢n,|,j,T=1/2>+ZZk ¢n,|,j,T=5/2>"‘---

Isobaric analogue state of 53Co with isospin symmetry,

7127,1AS, ), ) = Zai\wz-,T =3/2)

Isobaric analogue state of 53Co with admixed isospin,

7127 1AS, )= > a|7127,T =312)+ Y B|7/27,T =1/2)+ > x|7/27, T =5/2)+...
i j k

The isospin-forbidden proton emission of proton-rich sd- and pf-shell nuclei 10/16



11

10

Energy (MeV)

3 Branching ratios (%) of %Al HMMg
Present Work
F Thomas (2004) ¢d-USDB  OB-USD OB-USDB
- 0.00 £0.00 0.00 0.00
3.20 £0.15 6.85+1.00 0.92 48.15
3.74 £0.07 0.06 £0.00 0.20 0.35
74.40 £5.4 83.03 £1.53 98.54 45.16
18.60 +5.4 10.05 +£0.56 0.35 6.34
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Exp. [Thomas (2004)] Theo. [cd-USDB]
Br(%) log(ft) Br(%) log(ft)

0.21 +0.04 4.32 +0.10

1.2 £0.2 4.12 +0.09

12.8 £0.8 3.25 +0.03 16.60 3.30
0.34 £0.06 4.9440.09

0.5 +0.1 5.13 £0.13

3.7£0.2 4.17 +£0.03

0.6 £0.1 5.56 £0.11

0.16 +0.07 5.73 +0.34 0.42 5.34
0.32 +0.06 5.60 0.10 0.03 6.50
1.7+0.2 5.00 0.06 0.34 5.51
1.0 £0.6 4.65 +0.71 0.21 5.93
0.6 +0.2 5.76 +£0.18 0.78 5.38
3.2+£0.3 5.11 +0.04 2.79 5.15
2.9+40.3 5.26 £0.05 1.54 5.62
0.4+0.1 6.21 £0.18 0.05 7.14
4.8+0.3 5.43 +£0.03 8.40 5.17
15 43 5.17 +£0.12 13.56 5.22
26 +4 5.05 +0.08 20.17 5.16
25 7 5.25 £0.17 22.34 5.34
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QEC = 12870(300) keV
B, = 88.5(26) %

/ T=1, (1)
o T=1, 1"
/: : 8\1,1-:1, 0+
T=1/2,7/27 Y .
B/ SNi (T =-1/2) To1 4*
T1/2 =209 ms B SBCu (T =_1)
4
T,,=93 ms

Orrigo+, PRL 112, 222501

=2, 0°
*Zn (T =-2)
T1,2 = 32.9(8) ms

E, [keV] B(F)
3508(140) 27(5)

B(GT)

2661(140) 0.34(6)
2537(140) 0
1691(140) 0.30(9)
1391(140) 0

S, = 560(140) keV
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Orrigo+ (2014); Dossat+ (2007) ¢d-GXPF1la
I,(%) Branching ratios (%)

T1/2 [ms]

Dossat+ (2007); Orrigo+ (2014) ¢d-GXPF1la
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Parfial decay scheme of isospin-forbidden proton emission can
be a sensitive probe to isospin hon-conserving microscopic
approaches.

We have obtained a set of theoretical partial decay schemes
with branching ratios comparable with experimental data, e.g.
256, 33Ar, 37Ca, >3Ni, °®Zn. 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
Vi=1, e.g. x-EFT potential (excluding Coulomb), etc.

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

Other B—delayed precursors of sd and pf- shell, and applications
of INC Hamiltonian will be calculated.

Thank you...
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