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Analogy to black disk: scattering amplitude of light at the 

border falls to 0.5 => cross section to 0.25

Quarterpoint Method

fc(θ) Coulomb scattering

amplitude

Grazing angle θgr
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Gaussian Z distribution widens with TKEL

Diffusion model:

TKEL as internal clock







No universal dissipated 

energy curve !

nuclear structure !



A Nuclear structure

B Vanishing shell structure

C Deformability

Subtract RE = Eav/µ

from the measured

TKEL to obtain DE

DE = f(TKEL)

DE ≠ f(MeV/u)

DE = system 

dependent



PES + Shell corr.

Drift path for 1st moments

+ uncorrected

▪ corrected for neutron evap.

N/Z equilibration before mass 

equilibration

Is this process intrinsically 

faster ?

Schüll et al.



Instrinsically faster than nucleon exchange ? Collective mode ?

E1 giant resonance shows quantum 

mechanical zero point motions at T = 0

Harmonic oscillator with little damping =>

weak coupling to intrinsic degrees of 

freedom that constitute a heat bath 

(temperature T). This gives certain enery

eigenvalues

c an ω are connected via the 

moment of inertia

c = B ω2

With these eigenvalues, we 

obtain the variance

Two extreme cases

ћω >> T

Quantum fluctuations

ћω << T

Statistical fluctuations



J. V. Kratz et al.     132Xe + 197Au



Transport Theory (W. Nörenberg)

Assumption: Slow macroscopic 

variables (Z, A, TKEL…) and fast 

intrinsic degrees of freedom. The latter 

reach a local statistical equilibration 

after each perturbation (change of a 

macroscopic variable), i.e. are 

occupied according to their statistical 

weight.

=> Markov approximation

=> Fokker-Planck equation

f probability to find the system at time 

t with the property y

tranport coefficients 

v drift velocity

D diffusion coefficient

solution





51V + 197Au

Ch. Wirtz et al.



U. Brosa: Random neck rupture


