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Two isomers:
1. A Short-lived isomer :

a. Excitation energy at ~2900 keV ? ~2600 keV ?

b. Configuration assignment at 16+ ? 14+ ?

c. Different decay scheme
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" : 133Ba and 152Eu sources

• Initial purpose of the experiment : 
Fission branch of ground state and isomers
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• 208Pb Target (99,99% pure)
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• 48Ca beam
• Intensity = 300 – 400pnA 
• Beam Energy = 225 – 228 MeV

• Calibration in ⍺ and e-: 164Dy(48Ca,xn)212−xnRn reaction
" : 133Ba and 152Eu sources

• Initial purpose of the experiment : 
Fission branch of ground state and isomers

Parameters used for data analyze :

1. With BGO (Anti-Compton detector) 

2. With / Without Add Back for the CLOVER detector

3. Correlations :

Recoil Isomers decay ⍺-decay

R     – EDSSD - ⍺254No

! / Etunnel/DSSD

Coincidences
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GM splitting energy :
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2 solutions to this super conversion :

• The existing 887keV is a very highly converted transition 

(M4 or more)…

…But its lifetime doesn’t fit…

• Contribution from an E0 transition…

…Interpreted as a pure E0 transition 

from 0+ state to Ground State !



New potential decay scheme
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New potential decay scheme
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~ 885 keV

0+
Super-deformed State ?



Comparison with theory
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From 2000
Fission barriers for different spin values

Egido & Robledo predicted a SD well at around 2MeV.  

[8] J.L. Egido and L.M Robledo, Phys. Rev. Let. V85, 6 (2006)

~2MeV
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Delaroche results : prediction of a SD state at around 1MeV. 

From 2006
Excitation energy from SD state in different nuclei

[7] J. -P. Delaroche et al., Nucl. Phys. A 771, 103-168 (2006). 

~1MeV

From 2000
Fission barriers for different spin values

Egido & Robledo predicted a SD well at around 2MeV.  

[8] J.L. Egido and L.M Robledo, Phys. Rev. Let. V85, 6 (2006)

~2MeV



Comparison with theory in IPHC
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From 2021

Talk on “Generator Coordinate Method with effective nuclear Shell Model interaction
s and Applications” on Wednesday 29th October in Colloque GANIL at 11:45am 

D. Dao & F. Nowacki shell model calculations reproduce 

8- long-lived isomer / 3+ state (interpretation in discussion)

& 

Shell models calculations
+ 

mean field theory
J. Dudek calculations on going 
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Preliminary !
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Conclusion

• The study of the long-lived isomer decay has revealed new states in 254No 

• In particular, a super-deformed state (calculation ongoing…) 

• We need theoretical calculations (expected soon) which can explain 
why we are able to populate the SD state

• Analysis ongoing concerning the short-lived isomer…
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IN2P3: O. Dorvaux, A. Lopez-Martens, K. Kessaci, K. Hauschild, B. J. P. Gall, Z. Asfari, 
R. Chakma

FLNR : A. V. Yeremin, M. L. Chelnokov, V. I. Chepigin, A. V. Isaev, I.N. Izosimov, 
D. Katrasev, A.A. Kuznetsova, O. N. Malyshev, R. Mukhin, A. G. Popeko, Y. A. Popov, 
A. I. Svirikhin, E. A. Sokol, M. S. Tezekbayeva

GANIL: J. Piot

Thank you for your attention !
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