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The original motivation to study the beta decay of TZ=-2
nuclei was to compare with the mirror process (3He,t)

-« | isospin operator
-<«—— (JT spin-isospin operator
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The first Tz=-2 cases were
measured at GANIL (LISE),
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Studies of T=2 multiplet allow us to locate
states of a well defined state at high excitation energy
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These nuclei have half lifes of the order of 20-100 ms
One has to study them at fragment separators
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ISOSPIN MIXING OBSERVED IN BETA-DECAY

PRL 112, 222501 (2014)

week ending

PHYSICAL REVIEW LETTERS 6 JUNE 2014

Observation of the f-Delayed y-Proton Decay of °Zn and its Impact on the
Gamow-Teller Strength Evaluation
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Shell-model calculations in a truncated fp-shell valence space with the ANTOINE

code were made by Alfredo Poves. The effective interaction used was the KB3GR,

an updated version of the KB3G interaction which improves the spectroscopy near and
beyond N = Z = 28 nuclel.




The

of the 56Fe(T=2) ground state in 56Co (T=2) and the

daughter %
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There are two states with a dominant A+B configurations, one at
Low energy 1. 5 MeV and the other at high energy, 3.5 MeV
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In the two cases
bellow, AAS was
not observed, that's
normal since
neither Fermi nor GT
decay can populate it
directly, so..., we forgot

for a while
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With these experiments we saturate the possibilities to study Tz=-2
using fragmentation of 58Ni
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PID Plot at F11 Focal Plane
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The decay of Tz=-2 64Se, the heaviest beta-decaying Tz=-2 that exists

Histogram background subtracted
Fitted function
Individual fitting function

%4Se p-spectrum as

Counts per 10 KeV

T,,=22.5(5)ms Q,=12830(500)keV
R, 64Se M_E.=-26700(500)keV

— _ 3375(21)

: 3835(40)
4120(38)
4793(29)

T

“- ‘ i k
| i ﬂn o m \JIJ,, b | i |
Cle : NI BV r/L L i \ =) | ﬁ g f||\ \|'||W \Ilg.,!!l wﬂﬂ\‘ ll LA b JR L

1000 2000 3000 4000 5000 6000
Energy [keV]

0+ T=2(1AS)

(3/2-,5/2-)

3/2- l

T,»=153. 3(e)ma Ge Q,=0630(40)keV Tm-63-0($)ms 64 As Q,=14780(200)keV

M.E.=-46920(40)keV =1 M E.=-30530(200)keV

B. Rubio, IFIC-Valencia, Nuclear Tapas 2023




Our data also contained the odd-odd ¢4As Tz=-1 nucleus into the N=Z 64Ge.
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Previous knowledge
from inbeam studies af LNL

Isospin mixing in the N = Z nucleus %*Ge

E. Famea et al. Phys. Lett B 551 (2003) 56-62

23
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Tz=-2 nucleus that B decays K

7‘IBBr 7ABBr 7SBBr 7GBBr 78BBr BI’ 8UBBI,

70§e ) 73§e 74Se 7SSe 77Se 79§e

28+ e- capture Stable

69AS A 72AS 73AS 74AS 76AS 78AS
B+ 2 B+ B+ B - B

e- capture

61BG€ 68G€ 695G€ 70Ge 71Ge 72Ge 73Ge 759e ) 779e

e-car ure Stable e- capture Stable Stable

GOBGa 52 6|7Ga GSBGa 69Ga 709a 71Ga 729a 7 749a 7 769a

e- capture Stable Stable

SSZn 57Zn 592n 4 692n 7OZn 7'IZn 7SZn 7SZn
B+ B+ B+ Slable " Stable B B- - B- - B-

i i s S e s by Ve

56(5::u SS(B:U U 63Cu 65Cu 66cB?u 67CB?U 689[.] 699[.] 7OCU 7ZCU 7 74CB?U

Stable Stable B- B-

52’qi 53Ni 55Ni 57Ni H 61Ni 62Ni 64Ni 65Ni 66Ni 67Ni 68Ni 69Ni A 73Ni
B+ B+ B+ alfle B- B- B- B- B- - B-

B+ Stable Stable Stable

51 90 5290 5490 5690 57CO 59C0 64([;?0 65([;?0 66([;?0 67([;?0 68([;?0 72([;?0

e- capture Stable

48|—e SOEe 51Ee 53Ee 54Fe 55Fe 57Fe 58Fe 63Ee 64Ee 65|§e 66Ee 67Ee 71Ee

B+ 2B+ e capture aiffe Stable Stable

47Mn 49Mn SOMn SZMn 53Mn 54M|". SSMn SGMn 57Mn GZMn 63Mn 64Mn GSMn GGMn 70Mn

e- capture e-car ure Stable

46BCr 48BCr 49BCr 51Cr SZC 53Cr 54Cr SSBCr 56BCr 61BCr SZBCr 63BCr 64BCr SSBCr

e- capture agle Stable Stable

49V 51 V 53V 54V 55V 60V 61V 62V 63V 64V

e- capture + Stable - B- B- B- - - - - B- B- B B B

e capture Stable Stable Stable Stable . 8- g B- . v v . 8- 8- 8 8 B

“Ti “Ti | “Ti 1 ‘ “Ti Ti i CTi Ti T i i i i CTi °Ti TP Ti T

43BSC 4SSC 46§C 47§C 49§C

Stable

40Ca 41Ca 42Ca 43Ca 44Ca 482C'3_a

2B+ e- capture Stable Stable Stable

39K 41K

Stable - Stable




This is the heaviest T=2

multiplet that exits

0+
64
Se

64 Se- .
27429 (100)keV

P.Aguilera et dl

l+
1" | g
1

64As .

:39597(44)

0 ASTER0 Sind , wl

IAS (T=2) () e—————— (IAS T=2) 0],

F. Diel et al.
PRC 99, 054322 (2019)
for the (3He,t) data




A=56 (562n) A=60 (62Ge] cise

T2 T,,=22.5(5)ms

Qj . = 12870(300) keV o*

B, = 88.5(26) % B *Zn (T,=-2) ot T=2 , Qec = 12338(27) keV
Oge (T,=2) \ P

Ty2=25.0(3) ms Bp =67(3) %

Ty =32.9(8) ms

proton emission

3580
T=2 _IAS o' 3508(140)
}0*,1* 3423(140)

3071

2661(140 2612
2537(140

0+ T=2(IAS)

1691(140)
1391(140)

T=1/2 7/2 , }
S, = 56004 keV
*Ni (T,=1/2)

T, =205 ms 4"
*Cu (T =-1)

S. Orrigo el al. PRL 112(2014)222501
S. Orrigo el al. PRC 103(2021)014324

P. Aguilera Ph.D and preprint




If these two states

are very similar...
—

B




If these two states

are very similar...
B ry

o

Should not the two

decays be also similar too...
ee




Q,=12830(500)keV

f' 1+

'.:. '1 .

0+ T=2(IAS)
14+

1+
0+

64
348930
T,,=22.5(5)ms

g.s.

AU

As.,

— <
) o
% ¢4As decay
L _ T «
- :
::.’_ 1: <
L — <
T - I <
l
l
| <
0’ T=1(IAS) - | D
R - \ 4
- — <
— —~ <
(1) - ~
(1) - <
- <
— - = «
(27)
(No4'.3) vy <
() | «
2 . B
0" (T=0) g.S.
T,.,=64(3)s 64 Q.=4517(4)keV
1,20 3,G€,, M’E.=-54315(4)keV
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If these two states
are very similar...

—

If this idea is backed up

by some theoretical

calculations, it might be |

a way to reach information j Should not the two
about an state with isospin N+2 decays be also similar...
by looking at N+1 f ee
(talk by J. Menendez tomorrow??) :
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