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NARCOS array

Study of an hodoscope for simultaneous neutron and charg
particle detection, with high energy and angular resolution

Detection Cell:
Scintillator + photosensor
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Cluster: 4x4x4 cubes of EJ276G 3x3x3 cm? with a veto detector
S1-PM scintillator readout with digital electronics

Discrimination of n/y/c.p. from PSD and veto

E, from ToF (beam RF or start detector) and light calibr

egmentation for E  resolution and tracking of multiple hit
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NARCOS array \

Study of an hodoscope for simultaneous neutron and charge
particle detection, with high energy and angular resolution

Detection Cell:
Scintillator + photosensor
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"~ 64 detection cells

Several possible physics cases:
n/p correlations, symmetry energy terms in EoS,

nd FRAISE at LNS
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NARCOS figures

Neutron energy resolution
from ToF with 150 cm
and At = 0.5 ns

Neutron detection efficiency
with GEANT 4 simulation
for one cluster (1x4) and

an array (3x3x4)
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Detector tests

New organic scintillator suited for fast timing, charged par
detection and Pulse Shape Discrimination g

EJ-276 and green version EJ-276G
provided by Eljen Technology
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First campaign of EJ-276 tests with PMT
to study light response and pulse shape discrimination

- fully digital acquisition GET DAQ 200 MHz 14 bits
- neutron/gamma/alpha sources and in beam experiments N
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Detector tests

Second campaign with both scintillators and more compact
photosensors -> PD and S1iPM

- CAEN I-Spector and digitizer 250 MHz 12 bits
- gamma/alpha sources
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Detector tests

Second campaign with both scintillators and more compact
photosensors -> PD and S1iPM

- CAEN I-Spector and digitizer 250 MHz 12 bits
- 1n beam experiment
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Pagano E.V. et al., Nucl. Instrum. Methods A, 889 (2018) 83-88
Pagano E.V. et al., Nucl. Instrum. Methods A, 905 (2018) 47-52
. Simancas et al., submitted to Nucl. Instrum. Methods A
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Front-End Electronics

On purpose compact front-end electronics under
development with INFN-MI, to get an easy
close mounting

AFBR-S4N66C013- BROADCOM 3x3 cm?

Matrix of 25 SiPM, 6 x 6 mm? - 0.3 mm thick
each with 39384 square micro cell of 30 um

Circuit mounted on PCB back side, summing all
the signals matching energy range of interest

and DAQ dynamics
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Front-End Electronics

First Tests with Am/Be gamma-neutron source
CAEN Digitizer 250 MHz
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Promising results, to be confirmed with in beam tests
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Summary and perspectives

Realization of a prototype of a modular detector for neutro
and charged particle detection, based on ToF and PSD

Preliminary study of global detector performance with GEA

Test with source and in beam experiment of the performance
of two plastic scintillators in terms of

Light yield
Pulse shape discrimination capabilities with various techniqu

coupled to different light sensor , with fully digital acquisition
-> choice of EJ276G + S1PM

First development of compact front-end electronics for S1IPM
reading, test with digital acquisition
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Summary and perspectives \
PRIN 2021 funding for INFN-CT, UNICT, UNIME for 202¢

Development of front-end electronics and digital data acquis
system, with real-time data processing and filtering technique

Simulation of detector performance and multiple hits reconst
capability

Test of stimulation with in-beam measurement of neutron detec
-> beam time allocated for test at LNL 1n 2023

Definition of final detector geometry coupled with VETO detecto

Design and development of whole mechanical structure and final
assembling

CHI

Test within an experiment, in stand-alone or coupled
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