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Motivation

Synthesis and study of superheavy elements:

- production of SHE with Z=119, 120,

- synthesis of more neutron-enriched isotopes →

- advancing to the center of the “island of stability”.

Study of the stages of complete fusion reactions:

- main channels of reactions,

- competition of quasi-fission and fusion-fission processes,

- mechanism of fusion.



Motivation

cont

, , *

ER CN ,2

*

,

0

( ) (2 1) ( , ) ( ,( , ) )xn yp z

ypxn z

l

E l P E l
k

P EP E ll








=

= +

Study of the stages of complete fusion reactions:

- main channels of reactions,

- competition of quasi-fission and fusion-fission processes,

- mechanism of fusion.

Synthesis and study of superheavy elements:

- production of SHE with Z=119, 120,

- synthesis of more neutron-enriched isotopes →

- advancing to the center of the “island of stability”.



Motivation

Study of the stages of complete fusion reactions:

- main channels of reactions,

- competition of quasi-fission and fusion-fission processes,

- mechanism of fusion.

*

cont

*

CN

,

,

,

ER ,2
0

( ( ,, ) (( ) (2 ) ,1) )xn yp z

ypxn z

l

E P P E ll
k

E l P E l








=

= +

Synthesis and study of superheavy elements:

- production of SHE with Z=119, 120,

- synthesis of more neutron-enriched isotopes →

- advancing to the center of the “island of stability”.



Motivation

Study of the stages of complete fusion reactions:

- main channels of reactions,

- competition of quasi-fission and fusion-fission processes,

- mechanism of fusion.

*

cont

, ,

E , ,2 CN

*

R

0

( , ) ( , ) ( , )( ) (2 1) xn yp

xn p z

z

y

l

E P E l P E ll
k

Pl E








=

= +

Synthesis and study of superheavy elements:
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The model has been developed in A.V. Karpov and V.V. Saiko, Physical Review C 96 (2017) 024618;

V.V. Saiko and A.V. Karpov, Physical Review C 99 (2019) 014613

Dynamical model of nucleus-nucleus collisions
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Dynamical model of nucleus-nucleus collisions



— – the channel coupling model (NRV);

—, — – current model;

▲ – E. M. Kozulin, et al., Phys. Rev. C 90 

(2014) 054608.

Capture and fusion cross sections

captfus / 0.1% 



48 248 296 * 293-294Ca+ Cm Lv Mc+1p+(1-2)n→ →

48 244 292 * 289-290Ca+ Pu Fl Nh+1p+(1-2)n→ →

Synthesis of neutron-enriched isotopes in pxn-channels
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● – experimental data from JINR,

○ – experimental data from GSI.

See Yu. Ts. Oganessian and V.K. Utyonkov,

Reports on Progress in Physics 78 (2015)

036301 and references therein.

Evaporation residue cross sections in xn- and pxn-channels





K. Novikov, et al., Phys. Rev. C 102 (2020) 044605
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Analysis of reactions leading to formation of the elements 119 and 120



K. Novikov, et al., Phys. Rev. C 102 (2020) 044605
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Analysis of reactions leading to formation of the elements 119 and 120



K. Novikov, et al., Phys. Rev. C 102 (2020) 044605
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~50 times

Analysis of reactions leading to formation of the elements 119 and 120
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Fission barriers

*

cont

, ,

E , ,2 CN

*

R

0

( , ) ( , ) ( , )( ) (2 1) xn yp

xn p z

z

y

l

E P E l P E ll
k

Pl E








=

= +



The results of this work can be used in planning 

experiments and analysis of experimental data at 

the SHE Factory at FLNR JINR.

Conclusions

Analysis of 48Ca + actinides reactions:

- fusion cross sections are about 0.1% of capture 

cross sections,

- survival cross sections in the channels with proton 

evaporation can be 1% of those in the neutron-

evaporation channels.

Production of SHE with Z=119, 120:

- the use of the 50Ti or 54Cr beam decreases the fusion 

cross-section by about factor from 20 to 50.
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Thanks for your attention! ☺
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Dynamical model of nucleus-nucleus collisions
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