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The production cross section of the residual nucleus with certain mass number A 
and charge number Z is given as
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The maximum value of the angular momentum J
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 is limited either by the kinematic 
angular momentum                                                    or by the critical angular
momentum J

cr
 depending on which one is smaller:
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The probability of the DNS decay in R coordinate



  At J ≥ J
0
 some DNS configurations become energetically favorable with respect

to the CN configuration.



  



  

Then, normalized probabilities for any given decay channels are:

Cascade decay process 
of excited nuclear 
system is generated 
by Monte-Carlo method:

Nuclear temperature is determined as in Fermi-gas model as 

T =√(E ex
/a) with



  

Particle multiplicities for a given J

Total multiplicities are obtained by averaging over partial waves

N
sim

 is the number of simulations.
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Results
Integrated evaporation residues, fusion-fission cross sections with corresponding 
alpha particle multiplicities



  

Proton multiplicities for a given reactions



  



  



  

From the comparison of the calculated LCP multiplicities and experimental data, 
we show the possible overlap of the decay products from different reaction 
mechanisms. With increasing the bombarding energy the ratio of the LCP 
multiplicity from the fission-like fragments to the LCP multiplicity from the CN 
increases due to the increase of fission and quasifission probabilities. 

The simultaneous description of the LCP multiplicities and of the production cross 
sections of the evaporation residues and complex fragments gives us a chance to 
distinguish the reaction products from different reaction mechanisms. 

The calculated LCP multiplicities show weak dependence on the reasonable 
variation of the level density parameter, and stronger dependence on the Coulomb 
barrier heights.



  

Synthesis of light Xe isotopes in complete fusion reactions via xn decay channels

Sh. A. Kalandarov et al.,  Phys. Rev. C 93, 054607 (2016). 



  

Synthesis of 100Sn in complete fusion reaction via xn decay channel 

Sh. A. Kalandarov et al., Phys. Rev. C 90, 024609 (2014)



  

The model was applied to calculate the excitation functions for the production of 
neutron-deficient isotopes 108–110Xe and 112–114Ba in the fusion-evaporation reactions 
56,58Ni+54Fe and 56,58Ni+58Ni with stable and radioactive beams. 

The predicted maximum production cross sections of 108Xe (112Ba) are 63 nb (160 
nb) and 1 nb (0.85 nb)  in the reactions 56Ni+54Fe  at 4.2 MeV/nucleon (4 
MeV/nucleon) and 58Ni+54Fe at 4.6 MeV/nucleon (4.9 MeV/nucleon), respectively. 
In the reactions 56Ni(4.4 MeV/nucleon)+58Ni and 58Ni(5.2 MeV/nucleon)+58Ni, the 
production cross sections of 108Xe are 23 nb and 0.32 nb, respectively. 

Thus, using the 58Ni+54Fe reaction with a stable beam, one can study superallowed 
α-decay chains 108Xe → 104Te → 100Sn and 112Ba → 108Xe → 104Te → 100Sn and the 
nuclear properties of the doubly magic nucleus 100Sn with reasonable statistics.
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Summary

DNS model is applied to calculate the particle multiplicities in fusion-
fission and quasifission reactions. The calculated particle multiplicities 
and integral cross sections are in good agreement with experimental data.

Calculations of energy and angular distributions of emitted light particles 
in different reaction channels are going on.

We also trying to take into account  the preequilibrium emission and 
deep inelastic channel.
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