
PROPOSAL TO THE sec 

STUDIES OF BINARY FISSION 'OF MEDIUM-HEAVY NUCLEI 

INDUCED BY 600 MeV PROTONS 

LUND1- OSL02 COLLABORATION 

G Andersson1 , M Areskoug1 , H-A Gustafsson1 , 

G Hylten1 , E Hageb~ 2 , B Schr~der1 

CERN/SCC/77-2 

1 March 1977 



1 INTRODUCTION 

The descriptions of the fission process are at 

present based on the macroscopic-microscopic method Ill. 

In this approach the smooth part of the total nuclear 

energy is representad by some macroscopic theory, eg the 
liquid drop model, and the remaining oscillations, shell 

corrections, are evaluated with a single-particle model. 

1 

As a first step in the calculations a parameterization is 

chosen which can describe the nuclear shapes involved in 

the transition from the spherical ground state to the scis
sion configuration of two touching fragments. The nuclear 

potential energy of deformation is then calculated with a 

macroscopic model and the saddle point separating the 

ground state and the scission point is located. At the 

saddle point the deformation energy constitutes the macro

scopic contribution to the fission barrier. 

Fig. 1 shows the fission barrier heights for 

nuclei along the line of beta-stability calculated with 

three different macroscopic models. These are the liquid 
drop model (LDM)/2/, the modified liquid drop model (MLDM) 

/3/ and the droplet model (DM)/4/. The differences bet

ween the models are mainly to be found in the evaluation 

of the nuclear surface energy. For masses in the region 

above approximately 170 amu, where most experimental work 

has been performed, the theories agree. With decreasing 

mass, differences between the barrier heights appear, and 

experimental fission cross sections in the mass region 

A~80 - 140 can be used to single out the most relevant 
4escription of the surface energy. 

The circles shown in fig. 1 indicate for each 
theory the approximate location of the so-called Businaro

Gallone point. Above this point the symmetric saddle· is in

stable only towards fission~ but below it becomes instable 
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It will then be possible to provide experimental 

data required in the theories of average nuclear properties, 

especially the fissility and mass distribution for different 

medium-heavy elements. 

Por this programme we ask for 30 shifts for test 

runs and 120 shifts for data-taking. The estimate is based 

on the same excellent duty-factor as SC provides at present, 

ie better than 50 per cent. The required beam intensity is 

about 2·1011 protons per second and we thus can use only 

a small fraction of the total intensity available. We can 

thus share the beam with other groups. 

A prefered preliminary distribution in time of the 

requested shifts would be: The present experiment (SC53) 

will be completed in May 1977 and the new equipment built 

and tested during the autumn 1977 at our home institutes. 

We would thus be ready for the test-shifts in January and 

February 1978, whereafter the data-taking could start. These 

shifts we ask for in eight groups of approximately 15 shifts 

each. A couple of days before each running period we would 

prefer to have one or two shirts for tests, modifications 

and calibrations. Such a procedure will be possible, at 

least in principle, with the new beam layout at the SC. We 

would prefer to complete the experiment around the summer 

1979. 
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