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The interest of the scientific community, especially at LNGS

Neutron flux measurement

Actual ROI of 
3He counter..

…which through 
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Bonner spheres 
and decovolution 

correspond to 
this neutron 
energy range

Setup at LNGS Hall A Aprl 2024
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Neutron flux measurement
The interest of the scientific community, especially at LNGS

Typical spectrum 
composition (at LSC)

Measured 
spectra at LNGS

Alpha background 
in black

About 250 events neutron-flux related/
month in the entire 175-800 keV range, on 

top of a very large alpha background, 
constituting their main limitation and 

systematics as from their  own admission

Please note: large 
systematics 

expected (from 
both deconvolution 
and experimental 
techniques), not 

yet evaluated



• Melba is simulating the expected NR induced by the external 
neutron flux in LIME necessary to test and develop the 
deconvolution algorithm


• Simulation by Flaminia not usable for digitisation purpose 
and larger sample needed


• Zahoor and Melba are looking into the deconvolution algorithm 
functioning


• Stefano is looking into the feasibility and performances of NR 
fiducialisation through shape variables (i.e. tgaussigma)

update on development within CYGNO
Neutron flux measurement



• After the many questions and doubts raised by the collaboration, we performed a 
significant amount of additional measurements


• Varying He content in NID mixtures (total of 4 NID mixtures) —>all displayed 
below thermal diffusion


• Varying gas pressure with standard ED mixture and comparing with Garfield++ 
prediction


• Varying LY in both NID and ED measurement


• Comparing different reconstruction code output


• We had some issues and had to repeat some of the measurement more than once


• We are still finalising all these comparisons and analyses


• I take the main responsibility for this delay, having been overwhelmed with PhD 
theses correction from December 2023 to end of May 2024.

Update
Negative Ion Drift measurement


