Experimental results (18.15 MeV transition)
[Krasznahorkay et al. 2016]
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» A bump in both the angular separation angle and e+e-
Invariant mass
» Best explained by the decay of a = 17 MeV boson!



The ’Li(p,y)°Be reaction around E, ~ 1 MeV
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The resonant ’Li(p,y)°Be reaction E, ~ 0.5, 1 MeV

proton beam ~ 1 MeV on LiF target, resonance E,;, ~ 1.03 MeV, I" ~ 138 keV

E., ~0.44 MeV, T ~ 11 keV
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Foe = 85 thin target yield in LiF 150 ug/cm?
=> AE ~ 40 keV
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direct capture (E1) ~ resonant capture (M1) at 1.0 MeV




Experiment setup

A background
external pair creation
cosmic rays

I .
Faraday cup quadruple coinc.
(sub ns) + sum energy

targets
~150 ug/cm? LiF (CaF,)
on ~50 ug/cm? C foil

Plastic scin.
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5 cm thickness
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simulated counts
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Geant simulations

sum energy (1 week)

AE (Scin.) = 4% at 10 MeV
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simulated counts
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Geant simulations

sum energy cut 15-20 MeV
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simulated counts
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Geant simulations

15 -20 MeV

Esum

sum energy cut

symmetry energy
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simulated counts

Geant simulations

"Li(p,e*e) E_=18.15MeV

160 M1 transition
140 - cut: E,/(E.+E,) =0.25-0.75
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simulated counts

Geant simulations

"Li(p, e*e’) E_=18.15 MeV

600 New setup
M1 transition coincidence efficiency

500 - cut: E/(E+E,) = 0.25 - 0.75 (all 4 detectors with

i energy deposit > 50 keV)
400 |

i ~1.2% for IPC

i ~ 17% for X(16.7 MeV)
300 ¢ ~ 1E-5 for y(18 MeV)
200 |
100 |

0 i [

S BT ] R R R —
100 125 150 175

pair opening angle (deg.)



