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Progress with the nRPC-4D detector concept for
neutron scattering applications: assessment of

XYZ-position and nTOF readout capability in beam
tests
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Building upon our prior work on the development of the neutron RPC detection technology [1, 2], we have
recently introduced the nRPC-4D detector concept. It provides high cold/ thermal neutron detection efficiency
and the capability to simultaneously readout the XYZ-position of each detected neutron and its time-of-flight
(nToF). For the simplicity of construction and maintenance, the detector architecture is based on stand-alone
neutron detection modules. Each module features a double gap timing RPC with 10B4C-coated cathodes,
faced on both sides with arrays of signal pickup strips for X- and Y-position readout. We are conducting
the development of this type of detector for neutron scattering applications, such as time-of-flight neutron
diffraction and time resolved neutron imaging. The concept also shows good potential for other applications
benefiting from simultaneous readout of the neutron events position and time.
We will report on the recent progress related to this detector concept along with the implementation details of
a prototype. It will be shown that the new arrangement of the signal pickup strips allows one to identify the
10B4C layer along the stack where a neutron is captured. This enables the determination of the nToF with an
unprecedented precision and allows to correct misalignment between the planes of signal pickup strip arrays,
which can spoil the spatial resolution. Finally, in-beam experimental results on the XYZ-position resolution,
nToF measurements and counting rate capability will also be presented.
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