Near barrier collisions of transactinides:
excitation functions and angular distributions
of transfer reaction products
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1. Neutron-rich heavy and superheavy nuclei

3. Excitation functions and energy-angular
distributions of reaction products
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How to explore the north-east part
of the nuclear map ?
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Simulation of experiment and cross sections

1. Time-dependent driving potential V(r,&;t):
Folding — Adiabatic Two-Center Shell Model

2. Langevin-type @
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3. Statlstlcal model

Dynamics: 106 tested events (trajectories),

Statistical model: 10'6(3n), 10'7(4n) survival probability
cross sections up to 0.1 pb can be calculated



Time-dependent Driving Potential
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Time -dependent driving potential has to be used
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Trelax

Trelax ~ 1047s
the same degrees of freedom (& =R, 0, ¢, 95, By, By, Ny, Mn) !

All forces, F;(t)=—-0V/0¢;, are quite smooth



Time-dependent Driving Potential
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System of coupled Langevin type Equations of Motion
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Production of more neutron-rich SH nuclei
in low-energy collisions of heavy ions

potential energy of two-center configuration (X)

“hot” fusion
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238U + 248Cm. Primary fragments
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238U + 248Cm.

Energy and angular distributions
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proton number

238U + 248Cm. Excitation energies and survival probability
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Production of neutron-rich SHE
in low-energy collisions of heavy actinide nuclei
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How much is a role of the shell effects in damped collisions ?
160G d + 186W

(proposal for a new experiment)

Zagrebaev and Greiner, 2007 Experiment: W. Loveland et al., 2010
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Excitation functions for production of neutron-rich SHE
in low-energy collisions of heavy actinide nuclei
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Excitation functions for production of neutron-rich SHE
in low-energy collisions of heavy actinide nuclei
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Angular distribution of neutron-rich SHE
produced in low-energy collisions of heavy actinide nuclei
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Summary ?





