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The 3He(a,y)’Be reaction plays a significant role in Big Bang nucleosynthesis, as well as in stellar hydrogen burning. It affects the nucleosynthesis of primordial “Li, as
well as the theoretical prediction of solar ‘Be and 8B neutrino fluxes. A measurement of its y-ray angular distribution was performed using the 5 MV Pelletron
accelerator at the Felsenkeller shallow-underground laboratory in Dresden (Germany). A 4He beam was used to irradiate solid 3He implanted targets. The prompt vy-
rays were detected using more than 20 HPGe crystals surrounding the setup. The data is compared with new predicted angular distributions from a hybrid theory that
blends cluster-based effective field theory and phenomenological approach.
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Aim: angular distribution for E,, between 450 — 1200 keV, S-Factor at
1213 keV by activation analysis, comparison to hybrid theory

Experimental Setup Prompt y-ray spectrum

« > 20 HPGe crystals ‘

« Target: solid, *He implanted in Ta

* Geant4 model of target holder,
detector setup and beam spot
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Hybrid Theory

 Consider E1, M1 and E2 multipoles

 E1: EFT framework [2] with theoretical
parameter ranges from SF-lIl [1],
dominates S;,(0) up to Ey, = 2 MeV
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Prompt y-ray and background
(scaled) pulse height spectra of
the EB18 detector at 90° for E),
= 1212 keV and E, = 442 keV

The background contains
components of both the natural
and beam induced background

E..=1212.8keV (ST9)
—— E.,=441.7keV (ST15)
— Natural background (rescaled)

Felsenkeller laboratory

» Located in Dresden (Germany)

45 m of rock overburden

* o-beam provided by 5 MV
Pelletron accelerator

 Beam intensity: 10 — 20 A
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Legendre Polynomials

* Angular distribution W(cos 9) expressed
in Legendre Polynomials P,(cos 3)

£ = /d(cosﬁ) d((i)gsﬁ) - W (cosd)
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7, Is calculated from Geant4-simulations

* Bayesian analysis of the experimental
data

Angular Distribution
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* Forward/backward
anisotropy a, In
agreement with theory

1 Discrepancy between
a, and theory for

 E2, M1: phenomenological approach s v highest energy (Eqy =
ir;szi.red gy previous clusterbased EFT :Z': ;E %EEW:D:E 1212 keV)
egendre plynomisis oo * Expect large changes
) ' | | | | | | of a, around
- a,: Interference E1 — M1 and E1 — E2 80 o5 10 15 20 25 E'Dl[ra;elv] resonance at 3 MeV

- a,: E1 multipole (S;,(0) © a,)

Activation analysis

* Performed at the HZDR lon Beam Center
(activation) and at Felsenkeller (counting)

« Areal 3He density: relative to 3He(d,p)*He

using a Silicon surface barrier detector
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	Folie 1: Gamma-ray angular distribution of the 3He(α,γ)7Be-reaction 

