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Fission fragment yields 
of actinides, including 

short-lived targets 
produced in situ by 

(n,g), e.g. 238Np 
(T1/2=2.1d).

Fission still not
well understood!

See J.N. Wilson et al., 
Nature 590 (2021) 566
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a recent physics example: b decay of 96Y to 96Zr

Standard Answer:
Total Absorption g-ray Spectroscopy

using massive NaI detectors

86Br: 𝐽0
𝜋 = 1−

Data as found in the NNDC
TAS measurement

A.Fijalkowska et al., 
Acta. Phys. Pol. B45, 545 (2014)

What is the nature of these states?
Can we understand why low 

effective Q-value b decays compete?
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Multi-messenger 
approach:

b decay & 96Zr(g,g’)

96Y ground state 𝑱𝝅 = 𝟎−

⇒ Gamow-Teller b decays 
to 1- levels in 96Zr

(g,g’) data: 
M. Zweidinger, PhD thesis, TU Darmstadt

Courtesy of N. Pietralla & W.Tornow

96Zr(g,g’)

96Y b decay



Multi-messenger 
approach:

b decay & 96Zr(g,g’)

Multi-messenger 
approach:

b decay & 96Zr(g,g’)

1- levels associated with the
Pygmy Dipole Resonance

(g,g’) data: 
M. Zweidinger, PhD thesis, TU Darmstadt

Courtesy of N. Pietralla & W.Tornow

96Zr(g,g’)

96Y b decay
K.R.Mashtakov et al., 

Phys. Lett. B 820 (2020) 136569
& J. Isaak et al., in preparation
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FIPPS
Fission-Product Prompt g-ray Spectrometer

Future: A multitude of detectors for fragment identification

Auxiliary: LaBr detectors for lifetime measurements 
fast-timing technique

Core: 16 Clover high-purity germanium  detectors 
for high-resolution ΔE/E ≈ 1/1000

with active shielding
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Large Scale Shell Model Calculations
Including Tensor Force for excited states
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R. Roth et al., 
Prog. Nucl. Part. Phys. 65, 50 (2010)
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Large Scale Shell Model Calculations
Including Tensor Force for excited states

D. Steppenbeck et al.,  Nature 502 (2013) 207
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FIPPS
Type-II shell evolution driven shape co-existence

Y. Tsunoda et al., 
Phys. Rev. C (2014) 031301(R)

Large Scale Shell Model Calculations
Including Tensor Force for excited states

⇒ Occupation number dependent shell structure 

⇒ Eventually high degeneracy near new Fermi level

⇒Jahn-Teller effect causes spontaneous symmetry breaking
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FIPPS
Type-II shell evolution driven shape co-existence

63Ni(nth,g) thermal neutron capture
as part of a 

campaign of multiple experiments

63Ni is radioactive:
T1/2 = 102.2 years

2 GBq sample
20 days beam time

High granularity of FIPPS
⇒Angular correlations

⇒ Firm assignment of spins,
relative intensities,

& fast-timing

Bn

g

0+

𝐽𝜋
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