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Isospin nen-cens

sd-shell nuclei

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

pf-shell nuclei (unoptimized INC)

cd - KB3G = KB3G +V,,, +Isovector SPE
cd - GXPFla = GXPFla +V_, + Isovector SPE

YHL & N. A. Smirnova & E. Caurier (PRC 87, 054304); Ormand & Brown (NPA 491, 1)
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cdUSDB (PRC 87, 054304) Si
O B U S D (N P A 49 -l -l ) (A: Z) Half lives, branching ratios [%] and log ft of g P Al
! Thomas et al. (2004)  ¢dUSDB OBUSD
i+ T /2 [ms] T /2 [ms] T /2 [ms]
Superallowed 3 220 (3) 241.0 246.1
BR(%) log f BR(%) log fi BR(%) log fi
 Branching ratios (%) of BAl -2 Mg (3/2t07/2)" 0.21(4) 4.32(10) 018  4.28
Present Work (3/2107/2)" 12(2) 412 (9) 0.63 4.41
E Thomas et al. (2004) ¢dUSDB OBUSD 5{2+(T=3f2+) TAS 12.8(8)  3.25(3) 16.60  3.30 13.52  3.29
- 3/2t07/2 0.34(6) 4.94(9) 0.6  5.29
000  0.00 Esf;'z tg 7?2%' 1.0(6)  4.65 513) 013  5.61
(3/2t07/2)" 3.7(2) 4.17(3) 1.32  4.63
3.20 (15) 1740 53.99 (3/2t07/2)" 05(1) 513 (1)
- . . 5/2 0.16(7) 5.73(34) 042 534 056  5.24
3.74 (7) 0.03 0.38 3/2" 0.32(6) 5.60(10) 0.03  6.50 0.16  5.83
— 32" L7 %zg 5.00 Eﬁ) 0.34 551 011  6.05
(3/2t07/2)" 0.6 (1 5.56 (11) 021 593 0.66  5.48
3/2" 0.6(2) 5.76(18) 0.78 538 0.27  6.02
5/2+ 3.2(3)  511(4) 279 5.15 3.03  5.05
3/2" 29(3) 5.26(5) 1.54  5.52 1.78  5.40
74.40 (54) 6629 38.59 5/2" 04(1)  6.21(18) 0.05 7.4 016  6.61
18.60 (54) 2570 T4 0*(T—0) 3/2" 48(3)  5.43(3) 840 517 764 516
24
Mg N
—_/2 15 (3) 517(12) 1356 522 14.38  5.15
A-1,7Z-2
( ’ ) 3/2* 26 (4) 5.05 (8) 2017 5.16 20.5 5.10
1/2*
5/2%(T=1/2) 25 (7) 525(17) 2234 534 2140 531

YHL & N. A. Smirnova (in preparation)
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14048 171
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0.07 £2} 4.90 Elﬂ) 0.1 4.79 0.3 4.22
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0.49 (7) 5.17 (6) 2.2 4.63 14 4.73
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5.8 (7) 4.56 (5) 15.2 4.13 12.7 4.21

23.9(15) 4.45(3) 19.4 4.58 26.5 4.46
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lchikawa (PRC 80, 044302) NNDC
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4,37 L= .
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22(2) 368(4) 05 423 44 351
24 A1 24N q e iR Mo %3 1%
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pn + 58(7)  456(5) 152 413 127 421
V|1s,,,0ds /2)21 -15% —
2\ P 5/2"
v|(0ds,;) > -8%0 3/2°(1=1/2)
1 23
vl 0d >pn 89/ Mg 1 230(15) 445(3) 194 458 25  4.46
$1/2Y45/2/,, -070 (A-1,7Z-2)—
pn 1+ 41.0(44) 437(4) 361 451 201 457
V[1s1/20ds2), . +78% e
pn YR
2 24
v|(0d > +2% Al
(0ds/) (A, Z-1)

30
YHL & N. A. Smirnova (preliminary) 22/0



1 3
r cdUSDB (PRC 87, 054304) 5/2'(1=5/2)
23 4.
16 f
OBUSD (NPA 49] ’ ] ) ASIZ Branching ratios [%] and log ft of 81 +*A1
N [ @
Superallowed 3 Blank et al. (1997) cdUSDB OBUSD
14 F lez [ITIEJ] le;g [mS] Tl;'? [TI'IS]
40.740.4 39.5 38.8
13 F
Br(%] log ft Br[%] log ft Br[%] log f
. . 23
12 | Branching ratios [% of "Al Mg 5/2°(T=5/2)1AS > 3.7 < 3.25 6.8  3.00 3.3 3.39
Present Work
11 F Blank et al. (1997) cdUSDB OBUSD
10}
-
QL +
: ——B/2 1.4 4.74
= 1 10 4.96
2 o8 1 1.2 5.09
b + 1.0 5.29
g | [— 32 17
7E S 1.2 5.30
= 772" 2.7 4.99
6 F | ————1/2" 1.3 5.49
286 11.90 2
S F 111 197 2 .
7/2 13.6 4.80 142 4.73 7.9 4.98
4 e 5/2" 39.4  4.40 24.7  4.60 25.6 4.57
299 066 3/ 78 5.21 11.9  4.98 12.6  4.97
3 E
¥ 140755 291  0.17 2! 3/2" 10.1  5.36 2.1 5.95 0.3 6.90
1 E
0.60—-0.20 057 0.89 DI(TZI“ 11;2'
ot =013 < = 99 53— 5/2"(T=3/2) 7.7 5.66 6.3 5.75
Mg Al
N (A1, Z2)(A, Z-1)
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Superallowed 3"

¢d-GXPFla cd-KB3G Su+ (2015)
B(F) 2.98 2.99 2.6(7)
Iso. mix. (%] 0.5 0.3
T [eV]  0.36 0.30
[,[eV]  0.03 0.25
r/r,  0.08 0.83 0.018(7) Su+ (2015) ¢d-GXPF1la
P BR (%) logft BR (%) logft
T2 58(T)  4.28(6) 14 4.95
B0 Fe T/210TAS 50(11)  3.36(10) 65.8 3.30
Su+ (2015) ¢d-GXPFla P
1.(%) Branching ratios (%)
1.8 9 9t
0.8
0*(T=0) 9/7, 17(8)  4.51(21) 2.5 5.35
52
“Fe
(A-1,Z-2)
3 7/2(T=1/2)
e
Co
(A, Z-1)
J. Su+ PLB 756, 323
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cd-GXPFla cd-KB3G Su+ (2015)
B(F) 2.98 2.99 2.6(7)
Iso. mix. (%] 0.5 0.3
T [eV]  0.36 0.30
[, [eV]  0.03 0.25
‘[’.['j,lg 0.08 0.83 0.018(7) Su+ (2015) cd-GXPF1a
v BR (%) logft BR (%) logft
T2, 5.8(T)  4.28(6) 1.4 4.95
Hog O Fe 5 T/210IAS 50(11)  3.36(10) 65.8 3.30
Su+ (2015) cd-GXPFla
I(%) Branching ratios (%) 4325 keV
1.8 9 9t
2995 keV
0.8
+r—0) 0/%, 17(8)  4.51(21) 2.5 5.35
52
849 keV "“Fe 1328 keV
(A-1, Z-2)
= 7/2(T=1/2)
“Co
(A, Z-1)

YHL & N. A. Smirnova calculated for J. Su+ (PLB 756, 323)
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‘Summagy &Perspect
» Most of the partial decay scheme of sd-shell precursors can be described
with the newly constructed isospin non-conserving Hamiltonian.

» Without nuclear-origin isospin symmetry breaking force, we can still
describe some partial decay scheme of pf-shell precursors. Will inclusion
of nuclear-origin isospin symmetry breaking force improve the
calculation?

» USD/USDB is widely used in the study of neutron-rich nuclei. Thomas-
Ehrman shift may cause the change of configuration in wave functions,
but is not considered in USD/USDB, (and maybe also GXPF1).

» Evolution of the SPE of 1s1/2, and of TBME involving 1s1/2, and 1s1/2-
0d5/2 orbits are not considered for the proton-rich side.

The B-delayed proton emission of proton-rich sd- and pf-shell nuclei 26/0
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