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What we did @FRIBs facility

At INFN-LNS RIBs were produced, from 2001 to 2019, using the FRIBs (in Flight Radioactive Ion Beams at LNS) facility
through the In-Flight fragmentation employing a maximum beam power of 100 W

As known the produced beam is a «cocktail beam», we need :

* Diagnostics system DSSSDs + plastic scintillators, to achieve an optimal transport from the production target to the final
user point

» Tagging device for the CHIMERA array (AE-ToF method for PID identification, MCP-DSSSD system)
RIBs produced: from ¢He to ¢8Ni
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FRAISE: a new FRAgment In-flight SEparator
Approved inside POTLNS PON

The building of a new fragment separator FRAISE (Fragment In- Flight Separator) is ongoing at INFN-LNS to provide
high intensity (103 —107 pps) RIBs using the In-Flight Fragmentation method and employing a primary beam power of 2-3 kW. We
expect an increasing up to two order of magnitude to the respect of the preset situation.
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1?] ps (=0.1% precision on energy for 20 m base-of-flight) if

Degrader or Energy 200 pum inter-pad dead zone, 10% dead area
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Some examples (E/A= 50 MeV)
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New radiation-hard tagging systems are needed to

measure features of RIBs:

m Need of a point-to-point measurement of cocktail
intensity, relative composition (PID), energy
distribution, 2D profile, angular distribution during

optimization

m  Monitoring of beam properties, start time for event-
by-event ToF/energy measurement during data

taking
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preamplifier configuration and analog pre-processing
optimized for amplitude and time measurements

Full waveform digitizers and synchronization with
CHIMERA/FARCOS DAQ
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NArCoS (Neutron Array for Correlation Studies)

Idea for a new Neutron Hodoscope

To realize a prototype of detector able to detect at the same time charged particles and
neutrons with high energy and angular resolution for reaction studies and applications

Detector

* Candidate: The plastic scintillator EJ276-Green Type (ex EJ299-33) (3x3x3cm3) .
* 1 cluster: 4 consecutively cubes -> 3x3x12 cm3 .

* Neutron detection efficiency = 50% for the prototype .
* Reading the light signal: Si-PM and digitalization .
* Modular, reconfigurable (in mechanic and electronic) .
* Discrimination of n/y from PSD (but also light charged particles) .

« Energy measurement from ToF (At<0.5 ns with L} ;=1+1.5m)

TOF measured using the RF of the CS or with an ancillary MCP  (low intensity y
exotic beams)

Physic cases

Neutron-particles correlations (HBT)
Reaction Dynamics and time scale
Symmetry Energy in EoS of nuclear matter
Nuclear structure of unbound exotic nuclei
In medium nuclear interaction

Nuclear astrophysics (neutron stars and
nucleosynthesis processes)

Medical application (neutron production
cross section, differential cross sections)
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NArCoS
3 3x3X3cms3
J276G
Interstrip=0Amm T ==a___ \ SiPD
50/75 cm > \
—>

100/150 cm

FRAISE & NArCoS E. V. Pagano. LNS-INFN

IFD2022 - Bari, Italy - 18 Oct 2022



> Detector Configurations:
>EJ-276G + PMT
> EJ-276 + i-Spector
> EJ-276G + i-Spector

> Lab measurements with radioactive sources:

> Vacuum Chamber
> Pb shield

> Gamma sources: 133Ba, 137Cs, 60Co, 152Eu
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PSD studies using sources
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> Alpha source: 241Am
> Digitizer from CAEN
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Example of signal and integration windows
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