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B4C Sputtered Coatings on Resistive Plate Chambers for Neutron Detection
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Recently, the demand of neutron detectors for homeland security initiated a severe

depletion of the existing 

3

He stock and simultaneously a huge cost increase. The

keywords in the field of neutron detection are now “

3

He alternatives”. Solid converters

with 

10

B, such as B4C, with a cross-section for thermal neutrons capture of ~3.8

kbarn, are one of the most promising substitutes of 3He. A thermal neutron detector

can be build coating the inner electrodes of Resistive Plate Chamber’s (RPCs) with

B4C. The neutrons will be detected through the ionizing particles from the

10

B (n,α)

7

Li

reaction.

Several efforts have been done regarding the production of B4C coatings for large

area detectors (e.g. Linköping University [1]), using a PDV technique. However, these

coatings have been produced mainly on Al-substrates. Metallic substrates are not

suitable for a multi-layer RPC (stack of several resistive electrodes) foreseeing high

neutron detection efficiency.

The aim of this work is to deposit B

4

C coatings by dc magnetron sputtering on float

glass, mandatory for RPCs electrodes, over large-area glass plates.Knowing that the

films thickness must be in the range 1-2µm and the major drawback of the B

4

C

coatings is the lower adhesion to substrates, the optimization procedure of the

sputtering production will be displayed. Several parameters were adjusted, such as:

ion etching before deposition, deposition pressure, substrate bias, the use or not of

metallic adhesion interlayer’s.

Preliminary results concern the microstructural characterization and surface resistivity

will be presented. The performance of B4C coated RPCs and uncoated RPCs, made

in Coimbra University, will be compared using cosmic muons and gamma rays. Tests

with neutron beams are also foreseen.

[1] Hoglund. C, et al , Journal of Applied Physics 111, 104908 (2012).
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