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Mendeleev’s Table 140 years ago 



The idea about the “Islands of stability” 



J. Grumann, U. Mosel, B. Fink, W. Greiner, Z. Physik 228, 371 (1969): 

Investigation of the Stability of Superheavy Nuclei around Z=114 and Z=164 



The  QHD  Lagrangian and structure of SHE 



Fission barriers of superheavy nuclei 

T. Bürvenich, M. Bender, A. Maruhn, and P.-G. Reinhard, Phys.Rev. C 69 (2004) 



Matter density of superheavy nuclei 



















Cluster Radioactivity 





Epoche of  48Ca induced fusion reactions 

1964: G. Seaborg, 48Ca+244Pu →114, 48Ca+248Pu →116,… 

 

1977: LBL, 48Ca+248Cm →116, chemistry, no events 

 

1985: GSI+LBL, 48Ca+248Cm →116, <100 pb, no events 

 

1999-2009: Dubna, Yu. Oganessian et al., full success, 

                   48Ca+actinides (U - Cf) →112 - 118, 1-10 pb  







Mendeleev’s Table today 



Electron shells in atoms (Fricke and Greiner, 1972) 



Chemical properties of 112 element 



Great progress in synthesis of superheavy nuclei 



What is beyond 48Ca ? 

All available targets have been already used: 
238U , 237Np, 244Pu, 243Am, 248Cm, 249Bk, 249Cf   

+ 48Ca  

→ 286112 , 285113, 292114, 291115 , 296116 , 297117, 297118 



Stability of the heaviest elements  

and limitations of fusion reactions 

See the talk of Alexander Karpov 



Multi-nucleon transfer reactions  

in  low-energy  heavy ion collisions 

70-th and 80-th:  

Hulet, Kratz, Schädel, Gäggeler, Freiesleben, Moody, Welch and others 

(talk of H. Gäggeler) 

 

since 2005: renewed interest by Zagrebaev and Greiner  

 

Our approach: (1) Two-center shell model 

  (2) Time-dependent driving potential 

  (3) Langevin type equations of motion  



Two-Center Shell Model 

Maruhn and Greiner,  1971 



Time-dependent Driving Potential 

(diabatic motion transforms to adiabatic one) 



















V.I. Zagrebaev, Yu.Ts. Oganessian, M.G. Itkis and W. Greiner,  

Phys. Rev. C73, 031602 (R) (2006) 





Nucleon  Exchange: Langevin type equations 



Comparison with available experimental data 
(not so bad !) 



Isotopic yield of SHE in collisions of heavy actinide nuclei 

(wide area of the nuclear map may be populated) 



Production of neutron rich heavy and superheavy nuclei 

in neutron capture processes: 

 

(1) Multiple nuclear explosions 

(2) Pulsed nuclear reactors of next generation 



Nucleogenesis in reactors and in nuclear explosions 

(see talk of V. Zagrebaev) 



Multiple nuclear explosions 

 (Edward Teller: Technically it is quite possible) 



New generation of pulsed  reactors  (factor 1000 is needed at least) 





Stability Enhancement near Magic Numbers 

K. Gridnev, V. Tarasov, D. Gridnev, S. Schramm and W. Greiner 







Collision of transactinide nuclei and giant quasi-atoms 



Delay time distribution  
and a possibility for spontaneous positron formation 







Octet of spin 1/2 nucleons and hyperons (left) 

Dekuplet of spin 3/2 baryons (right)  



Multiplets of pseudoscalar (0-), vector (1+),  

scalar (0+) and  tensor (2+) mesons 



Extension of the Periodic System into the direction  

of the finite net strangeness 



With recoilless Λ-production a Λ or  

a Σ substitutes a nucleon 

Danisz and Pniewski, 1953 



Chart of Λ-Hypernuclei. Only very few  

double Λ-nuclei are known 



The Lagrangian according to the  

Relativistic Mean Field Theory 



Pure  

Hyperclusters 



J. Schaffner, Carsten Greiner, H. Stöcker, A. Gal, C. Dover 



Three-dimensional nuclear map 



Chart of Anti-Nuclei 





QHD Lagrangian and Structure of SHE 



Positive and negative energy states of nucleons 





Composites in the strong MFT 

Temperature  

Model 



Collective production mechanism of  

multi-Λ-Hypernuclei and multi-Λ-Hypernuclei 
- 



Nuclei and Antinuclei Yields in the  

Experiment of STAR Collaboration  
(J. W. Harris, T. Kollegger, R. Stock, et al.)  

The lines are fits with the exponential e-rB, where r is the  

reduction factor and B is the Baryon number 


