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SYNTHESIS SCENARIOS

• the strongly bound target nuclei
(208Pb or 209Bi) are bombarded with
projectiles ranging from Ca to Zn;

• the excitation energy of the resulting
compound nucleus is usually in the
range of 10 to 20 MeV;

• as the target-projectile symmetry
increases, the compound nucleus
production cross section decreases.



the issues
Attempts of going beyond the reactions 

Act. + 48Ca by using heavier projectiles 

like 50Ti,   54Cr,   58Fe, and  64Ni gave no 

results so far.

All heavier actinides with Z>98  live to 

short that one could perform target with 

them.

Produced nuclei

lies belong to the

far “island of

stability” of

superheavy

elements.

To produce more & more heavier nuclei

the mass and charge of projectile should

be increased but it pulls an increase of the

Coulomb repulsion what drastically

reduces the cross sections.

There is no 

link between 

cold  & hot 

scenarios. 
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the decline of the cross section

with increasing excitation

energy unexpectedly turned out

to be relatively weak. This

intriguing behavior may open

up a new window for the study

and the production of new

isotopes













The pxn−and αxn−evaporation channels allow us to obtain an access to the isotopes

which are unreachable in xn−evaporation channels due to the lack of proper projectile-

target combination. Thus, employing the reactions suggested, one can produce the

heaviest isotopes closer to the center of the island of stability.



The systematics of the 
sinj used to predict cross 
sections for Z = 119

The reaction 48Ca +252Es 
predicted to have
measurable cross 
section



These values of the evaporation residue cross sections are much 
smaller (at least one order of magnitude) than previously published 
predictions.

Z = 120
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