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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
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Fig. 3.7. Contour plots for the Wilczynski diagram

(part a) and for the diffusion plot (part b) of the

86Ky + !S°Er collision. The absolute cross section is
indicated on the contour lines.
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Fig. 3.5. Wilczynski diagram: part (a)
fketches, in an energy versus scatiering
angle plot, the contour lines of constant
cross section. In a reaction plane defined
by the beam axis and the detection angie
two components are possible: (i) for
impact parameters on the right hand side
of the beam axis (solid lines) and (ii) on
the left hand side (dashed lines). Part (b)
of the figure illustrate the corresponding
trajectories leading to the energy-angle
correlation of part (a). The ingoing angu-
lar momentum is denoted by /.
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Fig. 3.8. One dimensional projection of all inelastic events for energy losses TKEL > 35 MeV as a
function of energy (part a), charge (part b} and scattering angle (part c). Same data as in fig. 3.7.
From Rudolf (1979).
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Fig. 3.10. Wilczynski diagrams for four different target—projectile
combinations gained as scatter-plot in overview type of experiments.
From Sann et al. (1577),
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Fig. 3.15. Analysis of the element distributions as a function of

energy loss and scattering angle. In part (a) Wilczynski diagram

with (superimposed) a raster indicating the bins in energy and in

angle (bin 1 to 6) for which the element distribution is displayed in
part (b} of the figure.From Rudolf (1979).
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nuclear structure !



Subtract RE = E_ /u
from the measured
TKEL to obtain DE
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PROTON NUMBER

Schill et al.

*Xe -—=Fe E ,7B00MeV 6=

%

injecton point —

NEUTRON NUMBER

PES + Shell corr.

Drift path for 15t moments
+ uncorrected
= corrected for neutron evap.

N/Z equilibration before mass
equilibration

Is this process intrinsically
faster ?



Instrinsically faster than nucleon exchange ? Collective mode ?

E1 giant resonance shows quantum
mechanical zero point motions at T = 0

V/Z\f)l = fc-(/fd"%)z-f Cons¥
As

Harmonic oscillator with little damping =>
weak coupling to intrinsic degrees of
freedom that constitute a heat bath
(temperature T). This gives certain enery
eigenvalues

- %o
2/77“’) 3 J{‘w +ex/)(2éw/}~_4j)

Cc an w are connected via the
moment of inertia
c=B w?

With these eigenvalues, we
obtain the variance
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Two extreme cases
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Transport Theory (W. Norenberg)

Assumption: Slow macroscopic solution
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 (5:¢) = Torns o Zf % ;;f

occupied according to their statistical 6‘— g

weight. J

=> Markov approximation So = 2Du Uit

=> Fokker-Planck equation A (42,¢) ? o /,v 2 z—)/ 2 /fr/z: ;L)/
gﬂﬁ):___@_v +..2ka o w (0 2, vy (4, 2,

f probability to find the system at time
t with the property y

tranport coefficients
v drift velocity
D diffusion coefficient
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Fig. 3.66. Element distributions for dissipative heavy-ion collisions.
The fitted values for the drift and diffusion coefficients are (in units
of 1072 57" v, =03, Dy, =19 for *Kr (5.99 MeV /u) + 1%E,
o, =—01, D, =16 for 2Xe (59 MeV/u)+'¥Sa and o, =0,
D, =1.5 for P5U (7.42 MeV /u) + ®3U. From Wolschin (1977).
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U. Brosa: Random neck rupture
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