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INTRODUCTION

A Theinfluence of dissipation on fission in a simple
scenario
= Diffusion model of Grangeé and Weidenmiuiller

Q Difficultiesfor the study of dissipation
= Most experiments present side effects that make
difficult the extraction of relevant infor mation

QO Our approach for studying dissipation
= Fission induced by peripheral heavy ion collisions
at relativistic energies



An appropriate scenario to investigate
dissipation in fission

Fission isa diffusion process of the fission degree of freedom
“q” over thefission barrier.
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MODEL FOR DESCRIBING FISSION ASA
DIFUSSION PROCESS
(Kramers 1240
Grangé & Weidenmuller 1980)

The processis considered asthe evolution of thefission

collective degree of freedom “q” in the heat bath for med by the
individual states of the nucleons.

Thisisdescribed by the Fokker-Planck equation (FPE)

| mportant parameter of FPE, dissipation coefficient
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Dissipation coefficient 3 quantifies how fast the energy
istransferred between “q” and the heat bath

How to calculate IM(t)?

FPE |
B =P W(q,t) =P I(t)

Grangé-Weidenmuller calculated I'¢(t) under very specific
initial conditions:

* Nno energy in fission degree
of freedom
» spherical shape



Time-dependent fission width [Mg(t):
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TRANSITION STATE MODEL
(BOHR-WHEELER 1939)
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Two approximations for M(t)
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for parabolic potential

The fission width I'; is O at the
beginning of the process!!!

I"¢(t) =Solution of FPE
F(t) = MWK (1-exp(-t/1))
I'¢(t) = Step Function

The 1-exp(-t/t) description
presents a too steep slope at the
beginning of the process!!



Experimental approachesfor the investigation of
dissipation
...done up to now...
Fusion-fission, fast-fission
5> A 2

o o @

< v

» Largedeformation and large angular momentum
» Grange-Weidenmiiller model cannot be applied
* Very complicated models needed to describe process,
e.g. HICOL (H. Feldmeier, Rep. Prog. Phys. 50 (1987) 915)

...0ur approach...

Peripheral heavy ion collisions at relativistic energies:

)
00Q

—

e Gr angé-W'




Experimental set-up for fission studies
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| dentification of fission events:

28(1000 A MeV) + CH,

Average energy loss in the double IC for each fission event
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PROJECTILES

X Systems studied Rf
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INFLUENCE OF Ig(T)

Total nuclear fission cross sectionsin Pb
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Attempt to determinetherelevant parameters
a_f; Bf ‘

For acombination & B; — B determined from g,
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PARTIAL FISSION CROSS SECTIONS

*®U(1000 A MeV) + CH,
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Conclusion

Q Experiment corresponds to model of Grangé-
Weidenmuller

Q The deduced dissipation coefficient 3 depends
strongly on the shape of IM¢(t)

Q M= YK (1-exp(-t/t)) does not reproduce our
data

Q Preliminary parameter values defined by our
experiment
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