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•Their half time is small compared to the other 
elements of the periodic table and are not found in 
nature ( except 93Np and 94Pu), but only produced 

•!)Some exhibit a relative large 
halftime and constitute an island 
of stability.

Easy to study their 
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SYNTHESIS
The lighter transuranium elements can be produced through 
successive neutron capture. The heavier ones through transfer 
reactions induced by accelerated heavy ions & using the lighter 
as targets.

Production is basically governed by two factors 
               1) Potential Barrier of the decay
               2) Excitation Energy of the Nucleus

In addition crucial role plays the ratio 
  Surface Energy/Coulomb Repulsion=Z1•Z2/{Z1+Z2}
  The Z’s refer to the projectile and the target Nucleus. 
In the heavier elements the numerator increases 
largely and therefore fusion is hampered. The opposite 
happens in the lighter elements. All these due to shell 
effects!
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Cross Section
The cross section of the products is 

given by the formula     
σxn=σCN(Ex)PxnΠ{Γn(Εx)/Γτοτ}

   σCN(Ex): compound nucleus cross 
section
   Pxn:probability of neutron emission    
   Γn(Εx)/Γτοτ:n emission width/total 
decay width
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DECAY MODES
• a-decay followed when Z≥110 and 

N≥184 as well as the compound 
nucleus tends to a magic number.

• β-decay for Z<110.

•  Spontaneous fission when N>>184.
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PHYSICAL PROPERTIES
• Cross Section decreases as the 

excitation energy increases.
•Binding energies increase dramatically 
for doubly magic nuclei.
•Stability in the region of Z=114,120,126 
and  168 as well as for N=172,184 (Island or 

•Half life ranges from t≈100 days (257Fm)  
to few milliseconds.

•The “ shape “ of the nuclei plays an important role for the mean half 
time. The more spherical they are the greater the mean half time. 
Data from deformed nuclei are not consistent with the shell models.
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Chart of the Superheavy 

Yellow boxes refer to a decay, pink β+ and green to 
spontaneous fission. The gray line marks the island of 
stability.
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THE END!

THANK YOU!
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