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OUTLINE
• Experimental data from 1 A⋅⋅⋅⋅GeV 238U →→→→ Ti at the FRS (GSI)

reveal complex structural effects

• Analysis of the results with statistical evaporation model

• The role of pairing and other possible effects

• Conclusions
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1 A⋅⋅⋅⋅GeV 238U →→→→ Ti
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Staggering gradually 
disappears as Z increases

Staggering particularly strong 
(~50%) for the N=Z chain

Staggering of same strength 
(~10%) for N=Z+2, N=Z+4, 

N=Z+6 chains

Enhanced production 
of even-Z nuclei

Staggering gradually 
disappears as Z increases

In the N=Z+1 chain the 
staggering turns from odd-even 

to even-odd as Z increases

The strength of the staggering 
increases for n-rich chains

Enhanced production 
of odd-Z nuclei



IS THIS OBVIOUS?

Experimentally

First time that the even-odd staggering of the residual nuclei 
from high-energy reactions is observed in all its complexity

Theoretically
Nuclear superfluidity: it vanishes at about E*~10 MeV

� valid only for low-energy-reaction residues

Our proposition: even-odd fluctuations are produced at the end of 
the evaporation cascade

� Structural effects are restored in the end products 
of hot decaying nuclei



ANALYSIS  WITH  AN  EVAPORATION  CODE (ABRABLA)
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CONCLUSIONS

• Structural effects are restored in the end products of hot decaying nuclei, regardless 
of the first-stage of the reaction mechanism

• A statistical evaporation code can reproduce the main characteristics of the staggering

• The main characteristics of the staggering are a manifestation of the blocking effect of 
pairing

• more complex phenomena could be responsible for the strong even-odd structure 
observed in the yields of the N=Z residues

Yields from highly excited nuclei are a rich source             
of information on nuclear structure
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