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Motivation – Shape coexistence


Aim: 

identify and characterize 0+ states and E0 
transitions close to Z=N=28




E0 transitions: sensitive probes of the 

mean square charge radius









0+ states difZicult to describe theoretically



ρ2(E0) only known for 54Fe and 58,60,62Ni




•  14UD Tandem accelerator at ANU

•  6.7 – 7.0 MeV proton beams

•  CAESAR: γ and γγ coincidences

•  Super-e: conversion e−, e−e+ pairs, γ

•  Lifetime information: University of Kentucky
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54,56,58Fe experiments
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Super-e: conversion e− and e−e+ pairs
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56Fe – second excited 0+ state
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Level systematics for Z = 26
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Super-e efficiency 
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Conversion e− 

170Lu source 



Super-e efficiency 
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•  Have to consider 
angular correlations 
between the e-e+ 

•  MC simulation of the 
pair emission in 4π 
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Double diff cross section 



25 

Results 54Fe
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E0 transitions: sensitive probes of the 

mean charge radius









0+ states difZicult to describe theoretically



ρ2(E0) only known for 54Fe and 58,60,62Ni


Aim: 

identify and characterize 0+ states and E0 
transitions close to Z=N=28






Additional lifetime info, thanks to  

•  Departments of Chemistry, 
and Physics & Astronomy, 
University of Kentucky


•  Doppler shift attenuation 
following inelastic neutron 
scattering
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Background 

•  N-rich Ni-isotopes (Z=28) and isotones 
(N=28) exhibit spherical shape coexistence


•  The stable even-even iron isotopes suitable 
for investigating behavior close to Z=N=28 
shell gaps




0+ states and E0 transitions
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0+ states and E0 transitions
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Angular correlations CAESAR


38 
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54Fe – second excited 0+ state


43 

54Fe 

2881.9 E2 

4290.8 E0 



2561.3 E0 

1153.1 E2 

44 

54Fe – first excited 0+ state 

Transition 
[keV]


Peak area




Relative

efZiciency
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intensity
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54Fe – second excited 0+ state 
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54Fe summary 
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Kentucky ENSDF 
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 ≤ 147.4




56Fe – first excited 0+ state 
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56Fe 
Ratio of the 1408 and �
2561 keV transitions: 



54Fe dataset: 

R = 199524/22600 ≈ 9



56Fe dataset:

R = 8671/977 ≈ 9 


1408.1 E2 (54Fe) 



56Fe – first excited 0+ state 
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58Fe – first excited 0+ state 
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Results 54Fe
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