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Introduction

In 2016, an experiment conducted at the ATOMKI laboratory
(Debrecen, Hungary) studied the nuclear reaction "Li(p,e™ ¢")*Be. [1.7]
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Why Experiment in Hanoi

After 2016 the ATOMKI Exp. they improved the measurements in many ways but the anomaly did not
disappear.

And, no nuclear physics model could fully explain the anomaly.

This led to a surprising explanation of physics beyond the SM model that there may be a boson have created
and it decayed by e* e pair which made the deviation from IPC theory.

There are many theoretical approach to explain the deviation and there are some experiments have been
planed and built to produce more experimental data but there is no new data published up to now.

we have a PELLETRON, we can oo that!

In 2018, a professor of VNU have read the ATOMKI-Publication (2016) and realize that there may be conducted
an experiment at the pelletron accelerator laboratory in Hanoi to verify the ATOMKI-results

The Exp have been planned to build since 2018 but because of Covid 19 pandemic it delayed to 2022. In July
2022 the Exp was started.
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We used p-beam with different energies to
bombard the Li-target to populate 18.15
and 17.6 MeV 3Be excited states with
resonant proton capture.

Ta rge DSSD Det.

\ / Why did we

arrange the

Plastic Det. Det-system
Gamma Det. like this?

Detector setup to measure the energies and
the angle between the e* e particles.
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Experiment Setup

The 1dea of the new e"e” spectrometer with two arms
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First raw data coming from the *1B(p,e*e’)*?C reaction
measured with the spectrometer
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Experiments at HUS

* The experiments were performed between July 2022 and May 2023 at HUS

el.7MeV

el.9MeV LiF-Target 465keV p-beam — Energy Calib.

e2.IMeV
X17 HUS-EXxp.

(July2022-May2023)

1225 keV p-beam 458 hours
Cosmic Bkg. Li20
800 keV p-beam 474 hours
Target: 1B Target: “Li
Proton beam energies 1.7;1.9; 2.1 MeV Proton beam energies 1.7;1.9; 2.1
Beam current: 1 pA MeV

Beam current: 1 pA
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Selecting the beam energies and acceptance
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Aceptance corrected angular correlations
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Preliminary angular correlations for *2C

~ 1000
g
& 900 |
> I
‘g 200 E = 1.70 MeV
S 600 |
> %
400 |
300 |
PR TN T [T NN TN T TN N N TN T T TN TN NN T T NN T T N N
110 120 130 140 150 160 17
® (degree)
8/21/23 ISMD52

Counts/(5 degree)

1000

900 |

800 |

700 |

600

500 |

@

5

ot

"Bp,ete)*C g

=

Ep: 1.90 MeV ‘%

=

=

)

<
PR S R TN TN T TN TN TN T T TN N T M T NN TN T TN TN T N T

110 12 130 140 150 16 170

® (degree)

1000

900 |
800 |

700 |
600 |

500 |
400 |

300 |

200

Agreement with ATOMKI result (2022) (*)

Preliminary results for 11B(p, e* e’)12C reaction
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Upgrade HUS — Spectrometer.

9)

To improve the acceptance, it is neccesary to add more
"arms" to cover wider angular correlation region.
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Conclusion

* We successfully built a two-arm e* e  spectrometer in Hanoi.

* The spectrometer was tested and calibrated using the 17.6 MeV M1 transition excited
in the ’Li(p,e+e-)2Be reaction.

* We have got nice agreement between the experimentally determined acceptance of
the spectrometer with the simulated one.

 The angular correlation of the e+e- pairs measured for the 17.6 MeV transition agrees
nicely with the simulated one for the M1 transition. No anomaly was observed.

* No anomaly was observed for Ep= 800 keV either.

* A significant anomaly (>4c) was observed however for the 18.15 MeV transition at
around 140 degree, in a nice agreement with the ATOMKI results published in 2016.

 The mas of the boson was obtained to be: m,.,,=16.7 + 0.47(statistical) (MeV).
* We are planning to upgrade the spectrometer to get a wider angular acceptance.
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