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IIInnntttrrroooddduuuccctttiiiooonnn   

 
 

• What is dissipation?  
    Quantified by β, reduced dissipation coefficient 
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• Fission is an appropriate tool to investigate dissipation 

    
• No clear experimental signatures of dissipation at small 

deformations  
 
 

                                                                            IIIdddeeeaaalll   sssccceeennnaaarrriiiooo   
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

E* 

DEFORMATION  

• System in ground state, 
no angular momentum. 
Only intrinsic degrees of 
freedom are excited  

 
• High excitation energies 

 



 
 

                                                                  
 
 
 
 

FFFiiissssssiiiooonnn   iiinnnddduuuccceeeddd   bbbyyy   pppeeerrriiippphhheeerrraaalll   hhheeeaaavvvyyy---iiiooonnn   cccooolllllliiisssiiiooonnnsss   
aaattt   rrreeelllaaatttiiivvviiissstttiiiccc   eeennneeerrrgggiiieeesss   

 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 

 
• Small shape distortion 
• Low angular momentum 
• High intrinsic excitation energies  
• Inverse kinematics 
 
 

... 
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238U  1 A GeV 

95% of detection efficiency 

 

238U (1 A GeV) + (CH2)n 
 

Total Fission 
Cross sections 



   
NNNeeewww   ooobbbssseeerrrvvvaaabbbllleeesss   !!!!!!!!!   

 
 
 

 

 

   
 

Partial fission cross sections σ fiss (Z1 + Z2) 

Width of the charge distributions of the fission fragments 

238U (1 A GeV) + (CH2)n 
 



 
 
   

TTToootttaaalll   fffiiissssssiiiooonnn   cccrrrooossssss   ssseeeccctttiiiooonnnsss   
 

 
 

 
 

 
 
 

 
 

 
The right trend of the target dependence is 

only reproduced when dissipation is considered 
 
 
 
 
 

 

238 U (1 A GeV) on different targets 

Experimental Data  
No dissipation  
β=2⋅1021s-1 

 



PPPaaarrrtttiiiaaalll   FFFiiissssssiiiooonnn   CCCrrrooossssss   SSSeeeccctttiiiooonnnsss 
238U (1 A GeV) + (CH2)n 

 
 

   
   
   
   

   
   
   

   
WWWiiidddttthhhsss   ooofff   ttthhheee   ccchhhaaarrrgggeee   dddiiissstttrrriiibbbuuutttiiiooonnnsss   ooofff   ttthhheee   fffiiissssssiiiooonnn   

fffrrraaagggmmmeeennntttsss 
238U (1 A GeV) + (CH2)n 

 

 
 
 
 

Experimental Data  
No dissipation  
β=2⋅1021s-1 

β=0.5⋅1021s-1 
β=5⋅1021s-1 
 

 

Experimental Data  
No dissipation  
β=2⋅1021s-1 

β=0.5⋅1021s-1 
β=5⋅1021s-1 
 

Best description β = 2⋅1021s-1 
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FRS 

 

Fully identification of 1 
fission fragment 

    + 
Kinetic energy 

 
 



   
   
   

RRReeesssuuullltttsss   
 
 

 

 
Total fission cross section and width of the mass 
distribution are reproduced with β = 2⋅1021s-1 
 
 
 
 
 

   

 



   
   

CCCooonnncccllluuusssiiiooonnnsss   aaannnddd   OOOuuutttlllooooookkk   
 
 

• Signatures of dissipation at small deformations 
have been observed for heavy and light 
fissioning nuclei 

 
 
• Similar conclusions derived from different 

experimental approaches 
 
 
 

• Future experiments 
 
 

Full identification 
       of both fission  
       fragments  

 
Measurement of  

       evaporated particles 
 

Remove model  
dependence 

 
Temperature   
 dependence of  
 dissipation? 


