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Recent data (1) of polarized deuteron elastic scattering at 80 MeV from Ni 

exhibited evidence for a nuclear rainbow phenomenon. The description of this 

refractive process has been proven to be useful towards an unambigous deter

mination of the nucleus-nucleus interaction potential (2). At a few hundred 

MeV/nucleon, the nucleus becomes more transparent (3) so that the scattering 

process is expected to be progressively dominated by individual nucleon-

nucleon scatterings. Between 100 and 500 MeV the real part of the phenomenc-

logical optical potential for the nucleon-nucleus scattering changes from 

attraction to repulsion. Such a behavior can be described by a relativistic 

optical model based on the Dirac formalism (4). Microscopic calculations 

were able to yield a Oirac optical potential in agreement with the phenomeno

logy. The Dirac approach can be extended to the deuteron scattering (5). 

Significantdifferences between the Schrodinger and Dirac results are then 

expected. 

While considerable efforts have been devoted to the understanding of the 

proton-nucleus scattering through the Dirac formulation, few works have been 

dealing with the deuteron scattering, due mainly to the scarcity of data 

Polarization data have been widely measured for deuterons below 80 MeV (6). 

On the contrary, there were at intermediate energies only some pioneering 

data obtained 25 years ago by means of double-scattering techniques provi

ding results with a limited accuracy (7). 

The present work reports angular distributions of cross section, and vector 

and tensor analyzing powers measured for O and Ni targets at 200, 400 
40 

and 700 MeV and for Ca at 700 MeV with polarized deuteron beams from the 
g 

SATURNE synchrotron. Beam intensity up to B.10 deuteronsysecond and beam 

polarization of about 82% of the maximum value for the tensor part and 

nearly 100% for the vector part were obtained during the measurements. The 

scattered deuterons were detected with an energy-loss spectrometer. 
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The data at 200 MeV clearly Indicate a 
nuclear rainbow phenomenon, while those 
at 700 MeV present a diffractional pat
tern suggesting the predominance of the 
nucleon-nucleon scattering. At 400 V 
particular features due to the transi
tion from the rainbow regime to the 
nuclecn-nucleon regime were observed. 
An example of optical model analysis is 

56 displayed in the fig. 1 for Ni at 
400 MeV. The present data in combina
tion with low-energy results (6) allow 
an extended investigation of the energy 
dependence of the optical model para
meters. The total reaction cross sec
tion deduced characterizes a nuclear 
transparency effect, in agreement with 
the predictions from the optical limit 
of the Glauber model (3). 
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