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Transport phenomena in nuclear reactions
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Shell effect in Multinucleon transfer reactions
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Shell effect plays an essential role for the nucleon exchange process



Model: DNS-sysu
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PLF: projectile like fragment
TLF: target like fragment
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Model: DNS-sysu
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Experiment:

136 Xe+209Bi
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Abundant experimental data:
charge distribution, angular distribution,

mean value, variance, energy loss

An ideal MINT reaction
to study the transport behavior of drift and fluctuation



Comparison: Cal & Exp

C] Cross section & Angular Distribution: [ Charge mean value:
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Drift in the MINT reaction

[l Drift path & Potential energy surface:
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Fluctuation in the MNT reaction

] Variance:
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Shell effect oan the nroduction distribution
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Shell effect on the production distribution

OE. ., =500MeV: OE, ., =569 MeV:

W PES with shell coriection | 0 PES without shell correction

~
~
- ~ -
S~o - L P g
N—————

() (d)
500 MeV 569 MeV
200 h 300 h
1s0n 200 h
_ i T T

50 h 50h

40 50 60 70 80 70 &0 90 100 110 120 130 140 150 160 40 50 60 70 80 70 &0 90 100 110 120 130 140 150 160

Proton number Neutron number Mass number Proton number Neutron number Mass number

13



Summary

> With Increasing system temperature, the shell effect gradually
diminishes, leading to increased nucleon transfer as the shell
attraction fades.

> However, at high incident energies, the constraining effect of the
potential energy surface (PES) on system evolution weakens,
causing a reversal in the evolution direction.

> Furthermore, the consideration of shell corrections in the PES
significantly impact both average values and variances of
fragments. However, this influence diminished in high-energy
conditions.
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Thank you for your attention!
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Model:

DNS-sysu

] Hamiltonian:
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