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Neutron flux measurement

The interest of the scientific community, especially at LNGS

N. Mont-Geli - HENSA at Laboratori Nazionali del Gran Sasso (LNGS):

characterization of the neutron flux
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Neutron flux measurement

The interest of the scientific community, especially at LNGS
N. Mont-Geli - HENSA at Laboratori Nazionali del Gran Sasso (LNGS):

characterization of the neutron flux

Current HENSA plans at LNGS

"+ Short measurements (2 — 4 months) at different locations: A
- Hall A, since late April 2024.
- Inside the new STELLA facility (begin in mid-July until late September/October).
- Other locations: hall B, hall C.
* Long-term monitorization of the neutron flux (minimum 1 year).
| - Location to be decided. y

Status of the neutron data at LNGS  From HENSA talk

| have compiled ten different previous works related with neutrons (1985 — 2019).

Only two works provides a “complete” spectrum (from thermal to fast energies):
* Belli (1989) using a HENSA-like setup (but no unfolding) in hall A.
« Arneodo (1999) direct energy measurement (proton recoil) in hall C.

Moreover, discrepancies between measurements. Example in hall A:
* Fast flux (cm”-2 s™-1):

- Belli (1989): 0.32(14) E-6 (contribution above 2.5 MeV)

- Aleskan (1989): 0.78(4)E-6 (only above 3 MeV)

- Cribier (1995): 0.09(6)E-6 (only above 2.5 MeV)
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The alpha background is our main limitation!
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Neutron flux measurement
update on development within CYGNO

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

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

e 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)



Negative lon Drift measurement
Update

» 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

e 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

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



