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PREVIOUS NEUTRON FLUX MEASUREMENTS AT LNGS
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CYGNO DETECTION TECHNIQUE

Gaseous TPC Triple GEM Camera + PMT

® He:CF4(60:40) ———— Charge multiplication =~ ———  Light from gas scintillation
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LIME - LNGS
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@ Optical readout — 4 PMTs + 1 sCMOS camera

@ Atmospheric pressure and room temperature



LIME - LNGS
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RUN5 - ANALYSIS FRAMEWORK

Calibration Data processing Event selection Bayesian unfolding



RUNS ANALYSIS - LIGHT YIELD STABILITY

~

DATA
(< s
or
O
Z
— e % e L% e 4 s
< oa parit ‘“2‘ Adaan®e a0 1 X a
% 1.0 =~ ‘1':7-3"" o, 4 R'E" 3 '“‘"._‘1" = e T 1‘*‘-—"-.-::‘:':".": EILIt
Ll
I_
=
I_
= 0.5 o
O STD = 8.9%
- @ Raw 55Fe data
STD =4.9% A Corrected 55Fe data
0.0
06/12 07/12 08/12 09/12 10/12 11/12 12/12
k TIME /
ENVIRONMENTAL MODEL

ﬂ:it provides

continuous LY
estimates
between

kcalibration runs

LY x K

TA

PBOCHD

Pressure (P) \

Temperature (T)

Oxygen (O)

Humidity (H) /

SIMULATION

same variability of the data

/Simulation must reproduce the\

| 1 I 1 1 1 1 I 1 ] | | ] | 1 1 1 I 1
" 99Fe data/sim

0.0001}

0.00000 ‘ 500 ‘

B WAL
15000
light integral [counts]

710000 20000

Normalizing flow maps MC
observables to arbitrary gas

conditions

\_

1 I ] r-4
20 Simulation (Corr)

i —  Simulation

0.00051 ¢ Data
=25.0cm
Slm Aabs=1250.0mm, o= 0021

- Data: P=0.902bar, T=21.4C 1
0.0004 J’b
0.0003}1
0.0002

25000

—

—e

/




RUN5 - ANALYSIS FRAMEWORK 9

Calibration Data processing Event selection Bayesian unfolding



RUNS ANALYSIS - DUAL-ENCODER CONTRASTIVE LEARNING MODEL
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RUNS ANALYSIS - DUAL-ENCODER CONTRASTIVE LEARNING MODEL PERFORMANCE
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RUNS ANALYSIS - ASSOCIATION EXAMPLE
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RUNS ANALYSIS - ASSOCIATION EXAMPLE
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Calibration Data processing

Event selection

Bayesian unfolding



DELTA [counts/pixels]

RUNS ANALYSIS - EXTERNAL NEUTRONS AND AMBE RUNS
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RUN5 ANALYSIS - AMBE NEUTRONS AND GAMMAS

Rate [events/keV/year]
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RUN5 ANALYSIS - ALPHA BACKGROUNDS FROM RADON AND DETECTOR MATERIALS
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RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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DELTA [counts/pixels]

RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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RUN5 ANALYSIS - PRELIMINARY NEUTRON-RECOIL SELECTION AMBE RUN
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Calibration Data processing Event selection Bayesian unfolding
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NEXT STEPS

© Determine detector response matrix

> Test it with different fluxes and priors

@ Finalize cuts on ambe run

> Valide the whole pipeline on ambe data

> Determine uncertainties on unfolding procedure

@ Apply the analysis pipeline on the external
neutrons induced recoils

@ Estimate underground neutron flux
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RUN5S ANALYSIS - X-Y FIDUCIALIZATION 28

— 12
E apl = 35
O, 35: E Reconstruction cut-band
% - —11 %
EI - —10 >
> -
%‘) 25 g CZ) 25 \
s | ”
= 201 8 20
150 ! 15
: 6
10— 10
- 5
S 5
! 4
O_lllllllll|llllllllllllllllllllllllll 3 0 IIII|IIII|IIIIIIIII|IIII|IIII|IIII|I
0) 5 10 15 20 25 30 35 0 D 10 19 20 25 30 39

CMOS X FoV [cm]

Track x_mean [cm]



29

RUN5 ANALYSIS - CMOS GENERAL EXPOSURE

Beginning of 2nd picture

Beginning of 1st picture
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