Shell evolution in Ge isotopes with N=50
investigated via fast-timing methods
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Excitations of the N=50 core may play a role
Calculated co-existence of shapes

Neutron-rich Ge (Z=32) isotopes populated in beta-decay of Ga
Evolution of structure as a function of neutron number
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v" Profit from enhanced production and purity of Ga beams at ISOLDE
to investigate Ge structures populated in beta-decay

— proton configurations for fp shell: SM calculations limited occupation of
the 1p;, orbit

— main role by neutron contributions, specifically the 1d;,
Does it change for more neutron rich nuclei? Deformed structures?

v Beta-decay from Ga is of strong interest

— GT transitions involves cross-shell transformations that populate states at
high excitation energies.

— |t favours beta-delayed neutron emission branches
— Competition with 15t forbidden transition

Take advantage of full IDS spectroscopy capabilities to expand level schemes
Complementary measurements of state lifetimes by fast-timing

Provide robust theoretical interpretation
INTC November 2024
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Expand level schemes

%Ge: Qg = 14 MeV Qg,, = 10 MeV

86Ge: very little known

|dentify 0,*

Neutron/gamma

Lifetime investigation
2.* states: 15 to 35 ps / branches

from 0,* states / high-lying states?

INTC November 2024



o RS

o

1000

-~

7~

90052 5oz Q) U T.-1%Gal = 97.1(11) ms PalMGal = 61.1013)%
ES o “Goo\ g
800 e, —
_— o
= | — AN —
7005* ‘; __<f F’Sé
> = =3 ol g
2 600 ] ol 1 |m———_——_—————_—_—_—_—_—_——_—___ =
— g B ol C N
Z 0S| A 2
= = A £ -y e
2 oE — ek A
= : 7 e &
o = f ’:;"’ ﬁ — I W ) J* I [keV]
. i - <o — < =z > &
= o~ - ) AL = .
200 — p \\8 ng = f ol 5.001) 3501
: | S B :
100 ‘ - P O8O
it | 1”’\‘1 1 i w“ bkt e, ~ == E
% 200 400 600 800 1000 1200 1400 1 o =
E, [keV] Y e
B — N D on
S J‘,
. . 3 . (4" 1430
Singles, direct R-feeding —_—
Also [3-delayed neutron branches
2+ 624

Access to feeding pattern and

5.45(5)

84Ge

emission above S,
P. Gonzalez-Tarrio et al., Master Thesis, UCM

INTC November 2024



77 77 77 7 7 7 R e
D R R R R A R R A e aa
R R R R R R R R A R R R R e ae
R R R R R R R R R R R R R R R R R R e
7 e 7 7 7 LIPS 7777777777777 7777,

1d5/2
0g9/2
1291/2
0fs5/2

oo oo Ip3/

—o 0000000 oo 000009 (f)

77 7 IR aad 7 7 7777 LIS
R R R R R R R R R ad 40 R R R R R R as
R R R R R R R R e aed C R R R R R
R R R e aass a: LSS LSS

77 77 77 77 7/ 7777 LIS 7

5000f Modelo de Capas

40001
= 30001 6i—q— 03—
(&)
=

4+ o+
= 2000t i /| T8
/— 3
10001 9 _/
of 07—

(B2,7)-PGCM
—43 05—
+
1
2

HFB, projected to N,Z, J

v [deg]

0.00 0.03 0.06

A

0.09 0.12

10,0

Epxyap [MeV]

T.R. Rodriguez, P. Gonzalez-Tarrio et al.,
Spectra + transition rates + deformation

0.00

0.00

0.03

0.03

60

0.06

b

60

0.06

b

v [deg]

0.09

Y [deg]

0.09

Epnanme [MeV]

10.0

B(E2)
Jg,i :,.f [Wu] Qs [e fmz]
2 o7 37.9 23.65
+
25 21+ 1.2 —25.67
0] 0.6
27 0.2
4f 2 9.37
! 27 53.6
4F 16.3
4F 25 18.8 42.76
27 0.9
07 2F 7.8 0
67 4F 49.4 —0.25
v [deg]

Epnanme [MeV]

0.00

0.00

60

0.03 0.06

b

Y

0.03

0.06

b

10.0

0.09

[deg]

0.09

Epnave [MeV]

Epnave [MeV]



s

@%ﬂ%r’alle '

1238

Single-neutron gp, neutron

1045

a2) 896 configurations, ordering
(5/2%) 711
a2 \— /619 704
72 Direct 3-feeding and 3-delayed
ot 27 neutron branches

(5/2*,3/2%) 107

(9/2%) 0 (5/2%) 0 (3/2%,5/2%) 0
Access to feeding pattern
81 83 85 A
oe oe oe (emission above S_?)

Expand level schemes
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Preliminary data: 33Ga decay

(o

"L.M. Fraile

> o
o 80000 1092.0 [**As]
= =
. = ,
S 70000 — 1347.9 [*Ge]
8 — ////
60000 — i
soooof—
400001~ 247.3 [VGe]
= . )
30000/ 306.4 [T As| s? g
- " |
o =
oz ¥ , . I8
O:I | | | ! \ | I M‘[‘-TJLII“ + ohoiy | }#ﬂ‘,/“ ! =
500 1000 1500 2000

2500
E, [keV]

Limited coincidence study
Assessment of contaminants

Note interesting nuclei are populated down the decay chains towards N=50
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New IDS configuration
Increased number of Clovers
Increased beta-efficiency
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