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LUNA: new results on 
3He(α,γ)7Be
Men in pits or wells sometimes 

see the stars….    Aristotle



luna



p + p → d + e+ + νe

d + p → 3He + γ

3He +3He → α+2p 3He +4He → 7Be + γ

7Be+e-→ 7Li + γ +νe
7Be + p → 8B + γ

7Li + p → α + α 8B→ 2α + e++ νe

84.7 % 13.8 %

13.78 % 0.02%

pp chain



3He(α,γ)7Be

Solar Neutrinos:7Be,8B
BBN 7Li

Q=1.6 MeV

•Cross section from  prompt gammaprompt gamma down to 
90 keV (CM energy) using 4He beam on 3He 
target
•Activation via off-line radioactive decayradioactive decay
measurements of the 7Be atoms collected 
in the beam catcher
•All with a final error < 5 %
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Summary of previous measurements

<S34(0)> = 0.51 ± 0.02 keV b <S34(0)> = 0.57 ± 0.03 keV b

0.53 ± 0.05 keV b (9%) [Adelberger 98]
0.54 ± 0.09 keV b (16%) [NACRE 99]Recommended S34(0) values:

R-matrix analysis:   0.51 ± 0.04 keV b (8%) [Descouvemont 2004]







Activation
measurement

o 4He beam @ 350 keV
o <I> ~ 230 µA
o Recirculated 3He @ 0.7 mbar

T½ =52.2±1.5 d







Prompt γ-spectra

o 4He beam @ 400 keV
o <I> ~ 300 µA
o Irradiation time: 4.4d

o 4He beam @ 220 keV
o <I> ~ 240 µA
o Irradiation time: 24.4d



0,45

0,47

0,49

0,51

0,53

0,55

0,57

80 100 120 140 160 180

Ecm [keV]

S(
E)

 [k
eV

 b
]

activation-PRL+PRC

activation

on-line



0.6

0.5

0.4

0.3

0.2

12001000800600400200

S
(E

) [
ke

V
 b

]

Energy [keV]



σ of 3He(α,γ)7Be down to 93 keV
7Be ≈ prompt γ

∆Φ(νB) reduced from 12% to 10% 

∆Φ(νBe) reduced from 9.4% to 5.5% 
(C. Pena Garay)



INFN - Laboratori Nazionali
del Gran Sasso
D.Bemmerer,R.Bonetti,C.Broggini*,F.
Confortola,P.Corvisiero,H.Costantini,Z
.Elekes, A.Formicola, Z. Fülöp, 
G.Gervino,A.Guglielmetti, 
C.Gustavino, G. Gyurky, G. Imbriani, 
M.Junker, A.Lemut, B.Limata, 
V.Lozza,M.Marta,R.Menegazzo, 
P.Prati, V.Roca, C.Rolfs, M.Romano, 
C.RossiAlvarez, 
O.Straniero,F.Strieder, 
E.Somorjai,F.Terrasi,H.P.Trautvetter

LUNALUNA

•INFN :

Genova, LNGS, Milano, Napoli, Padova, 
Torino

•Inst.Physik mit Ionenstrahlen, Ruhr-
Universität Bochum (GE)

•Atomki Debrecen (Hungary)


