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Introduction



  

114Pd

R
4/2
 = E(4+)/E(2+) = 2.6

Rotational limit = 3.33

R
2/2
 = E(2+)/E(2+) = 2.12 1

1 1

γ=27.5°
Energy spacing yrast band ~ J(J+6)

Typical of triaxially deformed nuclei

The physics case: 114Pd - 1 



  

The physics case: 114Pd - 2 
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More stringent test

To be measured!

γ-soft triaxiality: positive values for 
the odd-spin levels and negative 
values for the even-spin ones

rigid triaxiality: negative values for 
the odd-spin levels and positive 
values for the even-spin ones

Switch from γ-soft to rigid 
triaxiality at N = 68! 



  

Experimental setup @ ANL
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One hemisphere of Gammasphere made of 51 Compton-suppressed HPGe detectors

A scintillator array made of 25 LaBr
3
(Ce) detectors  from the FATIMA array 

A 34.4 μCi 252Cf source at the focus of the 2 hemispheres (t
1/2
= 2.645 y, Z = 98 N = 154)

Gammasphere was coupled to 25 LaBr
3
(Ce) scintillator detectors for the first time 
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@ Argonne National Laboratory



  

Data analysis:  the 2+ state - 1
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vs literature value of

Generalized centroid 
difference method

τ
2+
 = 113(5) ps

Data analysis:  the 2+ state - 2

Where n
i
 are the number of counts and C

i
 are 

the centroid positions



  

Data analysis:  The 4+ and 6+ states 

τ
4+
 = 21(11) ps

τ
6+
 = ≤10 ps



  

Results and interpretation

Inversion of the type of triaxiality 
from γ-soft to a more rigid 

configuration
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0.80(42)



  

Grazie per l’attenzione!

Summary:

1 – 114Pd nuclei were produced in the 
spontaneous fission of 252Cf and γ-rays 
observed using a hybrid Gammasphere-
FATIMA array

2 –  Lifetimes of the first 2+, 4+, 6+ states in 
114Pd were measured and the values of 
113(5), 21(11) and ≤10 ps were found 
respectively. 

3 –  The measured B(E2) values agree with 
the theoretical models within 2σ. The 
measured values suggest the 114Pd nucleus to 
be the most deformed of the isotopic chain.

4 – The measured B(E2) values show an 
inversion of the type of deformation occurring 
at N = 68.
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