Study of the ?H(p,7)’He cross section at E, =400keV - 800 keV

Sebastian Hammer,!? Eliana Masha,® S. Akhmadaliev,? D. Bemmerer,? F. Cavanna,* P.
Corvisiero,* R. Depalo,® F. Ferraro,* M. Grieger,? A. Guglielmetti,® C. Gustavino,® T.
Hensel,? J. Julin,> M. Koppitz,»2? F. Ludwig,? L. Marcucci,” V. Mossa,® F. Munnik,?

R. Schwengner,? K. Stockel,2 T. Sziics,? S. Turkat,! L. Wagner,? and K. Zuber!

L Technische Universitit Dresden, Germany
2 Helmholtz - Zentrum Dresden - Rossendorf, Germany
3INFN Sezione di Milano and Universita degli Studi di Milano, Italy
4INFN Sezione di Genova and Universita degli Studi di Genova, Italy
SINFN Sezione di Padova and Universita degli Studi di Padova, Italy
6INFN Sezione di Roma, Italy
TINFN Sezione di Pisa and Universita degli Studi di Pisa, Italy

8INFN Sezione di Bari and Universita degli Studi di Bari, Italy

The production of deuterium marks a crucial step for the nucleosynthesis of light
elements during the Big Bang Nucleosynthesis (BBN). The precision on the deu-
terium abundance is currently limited by the uncertainty of its destruction via the
2H(p,7)*He-reaction . Furthermore, in the considered energy range there is only
one experimental data set available , which was conducted in 1962.

The present work reports on a recently performed experimental study on the
2H(p,v)3He cross section at energies of E,=400-800keV. This range snuggles into
the energy window which is most important for the BBN. For this purpose, a proton
beam was provided by the 3 MV Tandetron accelerator at the Helmholtz - Zentrum
Dresden - Rossendorf in January 2018, where a solid target experiment with deuter-
ated titanium samples was performed. The emitted -rays were detected by two
high - purity germanium detectors. The amount of target atoms was determined in
situ by the Nuclear Reaction Analysis using the 2H(®He,p)*He - reaction and the

Elastic Recoil Detection Analysis.



