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Rg(exp)=0.943 (8)

Objective: improve Nuclear Data for key nuclei 
relevant to antineutrino spectra predictions 



~30 FP radionuclides grouped into priority I and II

Nuclear Data Needs

How to improve the needed ND?

• unique capabilities of CARIBU@ANL (DOE/SC/NP National 
User Facility) to produce high-purity beams of essentially 
all fission products – no stop-overs for refractory elements

• state-of-the-art detector equipment - Gammasphere



CPT

R = m/Δm ~ 10,000

R ~ 100,000

R ~ 20,000,000
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CARIBU @ ANL
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Gammasphere decay data station



Project status: experiments 

• Designed and built a new decay data station at
Gammasphere (FY18)

• Completed three experimental campaigns:
ü December 2018 (FY19) – aimed at

transitional (weakly-deformed) 144La,
146g,mLa, 144Ba, 146Ba and 146Ce nuclei

ü December 2019 (FY20) – aimed at well-
deformed 102g,mNb, 104g,mNb, 102Zr, 104Zr,
102Mo and 104Mo nuclei

ü December 2021 (FY22) – aimed at 98Y &
98Nb

• Complementary nuclear data were obtained
using the Canadian Penning Trap (CPT) & the X
array (5 Ge CLOVER detectors) X array

CPT



Project status: data analysis 
• analysis of experimental data - extensive time-

correlated, multi-parameter gamma-ray data
analysis with the main aim at constructing
complete decay schemes with associated level
energies, quantum numbers and lifetimes, and
determination of gamma- and beta-ray branching
ratios:
ü partial analysis of 144Ba and 146Ba data is

completed & published; analysis of 102Mo,
104Mo, 102Zr and 104Zr data is continuing

ü analysis of 160m,gEu data is completed &
published

ü analysis of 144La data is completed – no
isomer was observed in this nuclide and the
nuclear data was considerably improved

ü analysis of 146m,gLa data is completed – we
were able to separate for the first time the
decay of the ground state and the isomer

ü analysis of 102m,gNb and 104m,gNb data is
continuing

ü analysis of the newly collected data on 98Y
and 98Nb just started

Recent publications:



J. Blachot, NDS 108 (2007) 2035 present data

Project status: data analysis – cont.
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spin-traps isomers in deformed nuclei resulting from the residual p-n interactions
• unique capabilities at ANL to study long-lived, beta-decaying isomeric states 

ü direct mass-spectrometric techniques – excitation energy of the isomer
ü comprehensive b-gg(CE)-time coincidence studies with Gammasphere decay station
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Project status: data analysis – cont.
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Y. Khazov et al., NDS 136 (2016) 163

146m,gLa

N. Giha, University of Michigan 
PhD student (summer of 2021)

analysis is completed – results were 
presented at the 2021 APS/DNP meeting 
(October 2021) & are prepared for  
publication in the journal Physical Review C  
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