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Study of a tracking system for neutron-
induced reactions at the n_TOF facility
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A significant anomaly has been observed in the emission of
electron-positron pairs in the and reactions at ATOMKI,
Hungary.
While the origin of this anomaly remains unexplained, among
other hypotheses it can be interpreted as the signature of the
existence of a new particle beyond the standard model: a boson
called X17.

The X17 anomaly
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The ATOMKI experiment
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The X17
anomaly

This evidence/scenario is presently
not confirmed or excluded by other
experiments or groups.
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X17 @ n_TOF
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The n_TOF test
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The scintillator array
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Coincidences:
H-Signal → Left & Right (e.g. 36&37)
V-Signal → Top & Bottom (e.g. 20&21)

Timing and Spectroscopy acquisition modes
Readout and DAQ with SiPM + FERS (CAEN)

Nicholas Pieretti - LNS n_TOF meeting



The scintillator array

8

Coincidences:
H-Signal → Left & Right (e.g. 36&37)
V-Signal → Top & Bottom (e.g. 20&21)

Timing and Spectroscopy acquisition modes
Readout and DAQ with SiPM + FERS (CAEN)

Nicholas Pieretti - LNS n_TOF meeting



Looking for coincidences
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Looking for coincidences
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...but actually it should account
for delays and smearing



Dead time estimation
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Mapping

 xy mapping can be done
either by considering fired
channel couples or by
reconstructing the fired
scintillator bar
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Mapping

Time of Arrival (ToA) of
signal on the channels
can be used to map the
hit position on the
scintillator bars
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What about cross
coincidences?
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Cross coincidences (using
the same time window as
the single bar coincidence)
appear to be much less

2.5 ns

10 ns
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Using Time over
Threshold (ToT)
information can
improve mapping
and extract useful
information

What about ToT?
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Coincidences global behaviour
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Try to implement reconstruction via ToT
Combine SiPM and mu-Rwell data 

To do next
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Thank you for your attention!
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