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                    Abstract
Among the reactions involved in the production and destruction of deuterium during Big Bang Nucleosynthesis, the deuterium-burning D(p,\(\gamma \))\(^3\)He reaction has the largest uncertainty and limits the precision of theoretical estimates of primordial deuterium abundance. Here we report the results of a careful commissioning of the experimental setup used to measure the cross-section of the D(p,\(\gamma \))\(^3\)He reaction at the Laboratory for Underground Nuclear Astrophysics of the Gran Sasso Laboratory (Italy). The commissioning was aimed at minimising all sources of systematic uncertainty in the measured cross sections. The overall systematic error achieved (\(< 3\%\)) will enable improved predictions of BBN deuterium abundance.
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Notes
	The astrophysical S(E) factor is defined as [6]: \(S(E)=E\sigma (E)\exp {(2\pi \eta )}\), where E is the energy of interaction in the centre of mass system, \(\sigma (E)\) is the energy dependent cross-section, and \(\eta \) is the Sommerfeld parameter \(\eta (E)=\mathrm{Z_1 Z_2}\alpha (\mu c^2/2E)^{1/2}\) (with Z\(_i\) atomic numbers of the interacting particles, \(\alpha \) fine structure constant, \(\mu \) reduced mass, and c speed of light).


	The relative efficiency is defined at 1.33 MeV relative to that of a standard 3-diameter, 3-long NaI(Tl) scintillator at 25 cm from the source.


	The power dissipated by the beam is calculated as the product of the beam intensity and the beam energy lost in the gas. For our experiment, we obtain 23.3 mW/cm (8.5 mW/cm) at the lowest (highest) beam energy \(E_\mathrm{p} = 50\) keV (\(E_\mathrm{p} = 395\) keV) used.
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