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Outline

* Two-Centre Shell Model: adiabatic & diabatic states

* Effects of diabaticity on fusion of heavy nuclei

*Summary & Outlook



The Two-Centre Shell Model is
a basic microscopic approach to
the single-particle motion in
low-energy heavy-ion collisions

A legacy of the Frankfurt school of
theoretical nuclear physics

.

Walter Greiner Joachim Maruhn
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TCSM with Harmonic Oscillator Potentials
Maruhn & Greiner, Z. Phys. 251 (1972) 431

N = 1/(2Ro) $°? 8
e \r/’\ & 88

0.9

0.7

0.5

0.3

0.1

0

£=




The Adiabatic Picture of Fusion




The Adiabatic Picture of Fusion

Adamian, Antonenko, Ivanova & Scheid, Nucl. Phys. A 646 (1999) 29
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Some Problems with the Adiabatic Picture of Fusion
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nucleon energy E(q)

Adiabatic and Diabatic Single-Particle Motion
Lukasiak, Cassing & Noerenberg, Nucl. Phys. A 426 (1984) 181

adiabatic levels

—

collective coordinate q
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Adiabatic and Diabatic Single-Particle Motion
AD-T & Scheid, Nucl. Phys. A 757 (2005) 373
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Effects of diabaticity on
low-energy fusion of heavy nuclei

- A study using the Frankfurt TCSM -

* To hinder both the motion to small relative distances
and the growth of the neck in the dinuclear system.

* The diabatic effects support the dinuclear system model
of fusion in low-energy collisions of heavy nuclei.

http://geb.uni-giessen.de/geb/volltexte/2000/218




Diabatic Contribution to the Collective PES
AD-T, Antonenko & Scheid, Nucl. Phys. A 652 (1999) 61
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Diabatic Collective PES
AD-T, Antonenko & Scheid, Nucl. Phys. A 652 (1999) 61
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The neck of the dinuclear system does not grow much
AD-T, Antonenko & Scheid, Nucl. Phys. A 652 (1999) 61
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Dynamical Collective PES
AD-T, Adamian, Antonenko & Scheid, Phys. Lett. B 481 (2000) 228
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Dynamical Collective PES
AD-T, Adamian, Antonenko & Scheid, Phys. Lett. B 481 (2000) 228
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Summary

* The diabatic picture supports the dinuclear system model

for complete fusion of heavy nuclei at low energies.

The Macroscopic Dynamical Model:
Fusion of Two Viscose Liquid Drops
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The Dinuclear System Concept:
Conservation of Nuclear Individualities
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