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In the present work, we have studied experimentally the Transition Probabilities from 

several lines of neutral Rhenium, most of them not measured before. The interest in Re I, which 
has a 5d5 6s2 electronic configuration, resides not only on the knowledge of its atomic structure [1] 
to check the adequacy of theoretical models, but also on its astrophysical importance because 
accurate abundance determinations of heavy neutron capture (n-capture) elements are required for 
understanding the role of the slow and rapid processes in the build up of heavy nuclei 
nucleosynthesis [2]. In addition, the determination of radiative parameters in Re I are still very 
sparse in the literature. 

The Laser Produced Plasma source of Re I spectrum was produced by ablation on a Zn-Re 
alloy with a lower content of Rhenium in order to avoid the effects of self-absorption. The neutral 
atom and other higher ions from Zinc and Rhenium were present in the plasma. The experimental 
work was performed in the facility provided by UCM and employed the Laser Induced 
Breakdown Spectroscopy (LIBS) technique. A Nd:YAG laser beam focused on the surface of the 
target was used to generate the plasma in a controlled argon atmosphere. 

In order to avoid spectral blending, the same experiments, but with pure Re and Zn as 
targets and using Ne as buffer gas were also made. 

The light emitted by the laser-produced plasma was focused on the input slit of a grating 
monochromator (1-m Czerny-Turner, 32pm resolution in first order), which was coupled with a 
time-resolved optical multichannel analyzer system (OMA III, EG&G). The spectra were stored in 
a computer for their further analysis by a software which is able to do the convolution for Voigt 
profiles, the ones that are used to fit the lines. 

The experimental plasma conditions were obtained from a Boltzmann plot of the 
temperature, the available results for the Stark broadening of some Zn II lines [3] and by means of 
the Saha equation. The transition probabilities were put on absolute scale by means of the 
branching fractions measured in this work jointly with experimental radiative lifetimes [1,4] 
where possible and by comparison with well-know lines by using the plasma temperature. 
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Our experimental results will be presented during the Conference as well as their 
comparison with previous experimental [5] and semi-empirical [1,4] results derived from Laser 
Induced Fluorescence technique. 
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