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* Description of NArCoS
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* Study of the identification capabilities

e Study of the timing characterization:
o Time Resolution
o Neutron Energy measured from ToF

* Conclusions and perspectives
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— Reading the light signal:
- Modular, reconfigurable (in mechanic and electronic)

- Energy measurement from ToF (At< 500 ps and LToF=1m)

— Discrimination of n/y and light charged particles

ArC




Results of CROSSTEST exp. @LNL (end of 2023)

Spokesperson(s): E.V. Pagano, G. Politi, P. Russotto, T. Marchi
The experiment was performed at CN accelerator of INFN-LNL laboratory using a proton
beam of 5 MeV on a LiF target producing a neutron beam having energy En < 4.5 MeV
(neutron experimental threshold 1.5 MeV)-> p + ’Li —-> /Be + n
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NArcoS: SiPM and mechanics

Each elementary cell of EJ276G or
EJ276 (3x3x3 cm3) is read with a
matrix of 25 SiPM (6x6 mm?2) of 30
um of thickness (= 40k microcells).
The SiPM matrix is coupled with the
plastic and provided of its PAC and
bias/temperature compensation
circuit

Prototype Electronic Board
for housing the 9 elementary
cells with their electronic
readout boards, with the out
of the signals, test inputs,
temperature monitoring and
bias input
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NArcoS: SiPM and mechanics

Each elementary cell of EJ276G or
EJ276 (3x3x3 cm3) is read with a
matrix of 25 SiPM (6x6 mm?2) of 30
um of thickness (= 40k microcells).
The SiPM matrix is coupled with the
plastic and provided of its PAC and
bias/temperature compensation
circuit

Prototype Electronic Board
for housing the 9 elementary
cells with their electronic
readout boards, with the out
of the signals, test inputs,
temperature monitoring and
bias input

Sampling frequency: 1 GHz
Trigger: internal
(only the central plastic detector)
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ArCe$S

0<E (keVee)<200
0<En (MeV)<1.95
FoM: N.C.

600<E (keVee)<800
3.23<E. (MeV)<3.73
FoM: 0.99
Err (%): 3.5%

200<E (keVee)<400
1.95<E, (MeV)<2.66
FoM: 0.42
Err (%): 19.5

800<E (keVee)<1000
3.73<Ex (MeV)<4.18
FoM: 1.16
Err (%): 2.2%
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400<E (keVee)<600
2.66<E, (MeV)<3.23
FoM: 0.79
Err (%): 5.9%

4.18<E, (MeV)<4.60
FoM: 1.42
Err (%): 0.6%
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a cut around the corresponding line

bidimensional matrices
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cut around the corresponding line

bidimensional matrices

Tau vs TOTAL PIDTOTAL vs TOTAL
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Pidtot vs TOT

tau vs TOTAL

Pidtotal vs TOTAL
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Form MeVee to MeV: a= 0.8 MeVee*MeV
b=039MeVee
= —cEgep1” = 0222
ur = By, —blg —e "] c= 022 MeV

“ Low in MeVee

*Lawrence et al. NIM A 759 (2014) 16-22 Edep in MeV




just to the elctronic board and digitizer is = 100 ps

-1 0 1 2 3 4 5
Time difference (ns)




EJ276-Green Type EJ276-White Type

White type
9
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Energy(KeV)

6-9 3-6
-> possible differences in time resolution between the two types of plastic materials
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No appreciable differences are observed between the two types of material!!




a BaF, scintillator and 7 plastic
scintillator

Chdala7:EJ276G




Results of test with AmBe source @LNS

AmBe source->a+°Be->13C*->12C*+n->y+12C+n for the measurement of neutron
energy from Time of Flight. -> ToF=t,, - tgr + t;(ns)
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The low-energy peak
the higher-energy peak
since no start signal is generated

Energy from Lawrence formula

— Energy from ToF

Relative intensity

Energy, MeV
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E. A. Lorch., Int. Jur. App. Rad: Isot. 24 (1973) 585-591




— Energy from Lawrence formula

— Energyfrom ToF
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Conclusions and Perspectives

New tests are currently ongoing at LNS-INFN to improve the statistics of the neutron energy spectrum.

New experiments have to be performed in order to test the crosstalk at higher neutron energies in Catania at
LNS-INFN and in Legnaro at LNL-INFN.

MoReNA experiment. The goal of the experiment is to test the feasibility of using NArCoS for the study of
molecular states with low neutron multiplicity, focusing on the decay channel 13C - n + 12C

. . _ e
In its final version, the demonstrator will include 16 clusters, e ',. E_EE-! a

each consisting of an array of 4 elementary cells arranged in
line along the beam axis and mounted on a 4x1 PCB ﬁ‘@
motherboard.
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