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Atomic physics methods probe nuclear properties
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ISOLTRAP Mass Spectrometer
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Multi-Reflection Time-of-Flight Device
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Excitation energy systematics down to N=50
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Excitation energy systematics down to N=50
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Excitation energy systematics down to N=50
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Excitation energy systematics down to N=50
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Excitation energy systematics down to N=50
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A 4He 160

"8Nj (this work)

SHAPE COEXISTENCE NEAR 78Ni

Taniuchi et al., Nature 569, p.53-58 (2019)



Evidence for shape coexistence near 78Ni
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PFSDG-U for accurate observables at N=49
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PFSDG-U for accurate observables at N=49
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PFSDG-U for accurate observables at N=49

= g-factors of both states well
produced for N<49
= At N=49, 1p-2h has 40%
neutron occupancy
-> larger valence space
-> more accurate g-factor
(PFSDG-U interaction [2])
= PFSDG-U resolves state
inversion, reduces exc. energy T o s
= Large valence space (up to “20 30 -0 -10 0 it
10p-10h) accurately matches Frequency (Hz) - 136126379 1z
direct measurements [3] 2000 revs

2.00

Mean ToF (us)

5

Mean ToF (us)

() !

Counts /16 ns

T Ea
= Bﬂﬁﬁg &
E ESEEE &

1.75/

1.50

0.501

0.25/

0.00

—1/2+
—5f2+

illz-'-
33+ Exp

Amended from [1]| |
79Zn '

—5/2+

]t
=L Yph
=——hph

/)t g/t mmQ/)t /)t

Exp A3DA-m PFSDG-U PFSDG-U+

500 1000 1500
Time-of-Flight (ns) - 42778775.0 ns

- J
[1] Wraith et al, PLB 771(2017) 385-391
[2] Nowacki et al, PRL 117, 272501 (2016)

08/06/2023

Lukas Nies
ISOLTRAP

slide 11

[3] Nies, Dao, Kankainen, Lunney, Nowacki et al., in preparation

Collaboration



DNO expansion of SM wave functions
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ISOLDE at CERN

@ Isotope Separator OnLine DEvice
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Production: Modern-day alchemy

® High energy (1.4 GeV) protons are impacted onto a
thick target e.g. 238U

® The protons split up the heavy nucleus in  .on
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Production: Modern-day alchemy
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Production: Modern-day alchemy
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ISOLDE at CERN
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Tandem Penning Trap
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Back to binding energies: Q-value questions...
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DNO expansion of SM wave functions
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