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The goal of the uRANIA-V project is the development of an innovative thermal neutron detector using °B4C converters. The R&D is focusing on two gaseous
detectors: the p-RWELL, a reliable and scalable resistive MPGD, and the sRPC, a new concept of RPC based on surface resistivity electrodes. One or more thin layers of
10B,C allow the thermal neutron conversion into ’Li and a ions, detected in the active volume of both devices. Results from tests performed with different converter
layouts show that a thermal neutron (25meV) detection efficiency of 7% (5%) can be achieved with a single detection layer of u-RWELL (sRPC).
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Thermal neutron detection relies on the neutron
capture and thus conversion to ionizing particle:

’ . / _ 3 — 10 ivyar 3 10
« Neutron diffraction imaging He shortage B as alternative: a °B,C converter. « FWHM = 290meV
- Neutron diffraction Adva ntageS Of 1°B4C ¢ Anglﬂar dlStrlbUtlon down to
imaging - Radioactive waste ] 8 mrad_ from Surface
oty slckr \ __monitoring (PuO, or PuF,) e Chemically stable
w2 e Mechanically robust

Good adherence on
substrates

Uniform sputtering thickess
over large surfaces

neutrons

o —— MCNP Simulation

« Radiation Portal Monitor (RPM) ]
B o  FRUIT-SGM

for homeland security

* Deposition based on g s NIMA 843 (2017) 18-21
industrial technology w
2 0.2
» Complementary to vm

TLi(1.02MeV) + a(1.78MeV) 6%
TLi(0.84MeV) + a(1.47TMeV) + ~v(0.48MeV) 94%

X-ray imaging

10 |
-+ 5B 0,0 dtE) e T T
10° 10® 107 10° 10° 10° 10® 10 10" 10° 10

Energy (MeV)

Low

| The p-RWELL - three converter geometries Resistivity [-HV The surface RPC - a new paradigm |

Graphite ™

The p-RWELL is a resistive Micro Pattern Gaseous Detector (MPGD): compact, spark v i IGV- o Classical RPCs
protected and with a single amplification stage!l. A surface facing the gas, sputtered Bakelite/ - Bulk resistivity pv electrodes (bakelite, float-glass)
with °B,C, is used as a neutron converter. float-glass » Recovery time proportional to pyv and electrode thickness
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The technology allows to realise large electrodes with S—
a DLC surface resistivity in a very wide range: ///////////////////// Insulator
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