
Mendeleevôs Table (145 years ago, 63 elements) 
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Nuclear Map 
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Abundance of Elements in the Universe  
The 11 Greatest Unanswered Questions of Physics 

(National Research Council, NAS, USA, 2002): 
  

1. What is dark matter?   

2. What is dark energy?  

3. How were the heavy elements from iron to uranium made?  
4. Do neutrinos have mass?  

 é 
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Limitation  

of s process 
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Formation of SH elements in astrophysical r-process 

Strong neutron fluxes are expected to be generated 

by neutrino-driven proto-neutron star winds which 

follow core-collapse supernova explosions  

or by the mergers of neutron stars. 

 

The question: How large is the neutron flux?  
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Search for SHE in cosmic rays 
 1971, Dubna, P. Fowler: Tracks of SHE !? 
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Hand-made chemical elements (reactors and nuclear explosion) 
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Nucleosynthesis by neutron capture 
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Rapid neutron capture in nuclear explosions 
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Multiple nuclear explosions 
(proposed first by H.W. Meldner, PRL 28,1972) 

Edward Teller: Technically it is quite possible 

Probability for formation of element 112  

increases by 90 orders of magnitude ! 

 

Pulsed nuclear reactors of the next generation ? 
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Hand-made elements (history) 

2012: a new player in the field: IMP, Lanzhou, China 
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Superheavy Elements (Island of Stability) 
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Why donôt nuclei fuse ? 
(example: two drops of mercury) 
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Synthesis of new elements in fusion reactions 
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Physics problems  

(1) How to choose appropriate fusion reaction ? 

çcoldè synthesis:   208Pb + 64Ni, 70Zn, é Ÿ 272110, 278112, é   ( GSI, Germany )  

çhotè synthesis:   238U, 244Pu, 248Cm, 249Cf + 48Ca Ÿ 286112, 292114 , 296116 , 297118 (Dubna) 

(2) How to choose  

      colliding energy ? 

 

(3) How to estimate 

      cross sections ? 

Symmetric combinations:   148Nd + 154Sm Ÿ 302122 ? 

        

Radioactive ion beams of 132Sn, etc. ? 
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Synthesis of SHE in fusion reactions (conventional view) 

http://nrv.jinr.ru/nrv/Fusion 
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Decay and survival of excited compound nucleus 

http://nrv.jinr.ru/nrv/Statistical Model 
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Decay widths and survival probability 
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Fusion reactions with light projectiles 
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Formation of compound nucleus after contact, PCN = ? 
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Competition of deep inelastic scattering,  

quasi-fission and fusion 
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 Variables ?   
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Potential Energy:  Dependence on mass rearrangement 
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Potential Energy:  Fusion,  Fission  and  Quasi-Fission 
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Predictive power of the theory for the hot fusion reactions 
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Synthesis of superheavy elements (cold and hot fusion) 
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Cross sections of the ñcoldò and ñhotò synthesis of SHE 

Cross sections for formation of SHE with Z=112-118 

have been predicted to be nearly constant owing to 

increasing values of the fission barriers of formed CN  
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Great progress in synthesis of superheavy nuclei. Whatôs the next? 
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New elements 119 and 120 are coming ! 
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The gap in SH mass area must be filled somehow 
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Our ability of predictions in superheavy mass area 
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Predicted cross sections are high enough to perform experiments 

at available facilities just now  

one week �± one new chain  
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