Primordial “Li abundance and the role of the "Be(d,p)2a reaction*
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Using the recent very precise value of the baryonic density of the Universe [1] and the rates of
the reactions involved in the standard Big Bang nucleosynthesis from a new compilation [2], we
have deduced the light element (D, 3He, *He, 7Li) primordial abundances and compared them
with spectroscopic observations [3]. We found an important discrepancy between the deduced
"Li abundance and the one observed in halo stars of our Galaxy, supposed, until now, to represent
the primordial abundance of this isotope. The origin of this discrepancy, observational, nuclear
or more fundamental remains to be clarified. Here, we have considered the possible role of the
up to now neglected "Be(d,p)2a reaction. We have investigated this reaction for the first time at
energies appropriated for the Big-Bang environment using a radioactive “Be beam and a (CD3),,
self-supporting target at the CYCLONE radioactive beam facility at Louvain-la-Neuve, Belgium
[4]. The experimental method is briefly described. Results and consequences for primordial
nucleosynthesis are discussed.

* This work is supported by the European Community-Access to Research Infrastructure ac-
tion of the Improving Human Potential Program under contract no. HPRI-CT-1999-00110, the
Belgian Inter-University Attraction Poles under project no. P5/07, the IN2P3 (France), PICS
1076 USA/CNRS, and the UK Engineering & Physical Science Research Council (EPSRC).

[1] D.N. Spergel et al., Astrophys. J. Suppl. 148, 175 (2003).

[2] P. Descouvemont et al., At. Data Nucl. Data Tables 88, 203 (2004); see also the web site
http://pntpm3.ulb.ac.be/bigbang.

[3] A. Coc et al., Astrophys. J. 600, 544 (2004).

[4] C. Angulo et al., Astrophys. J. Lett., submitted.



