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Due to lack of Helium-3, the widely used standard neutron converter in thermal

neutron detection, boron based thin layers have found their application in this field.

The high conversion crosssection of 

10

B for thermal neutrons has attracted attention

for developing alternative, cost effective detectors. Especially detector systems for

inelastic neutron scattering require large area (10 to 100 m

2

) detectors with stacks of

20-30 

10

B based layers of about 1 µm thickness. Formation of thin films for this

application is associated with strict requirements to quality and uniformity of produced

films, their stoichiometry and long-term stability.

Currently, high quality neutron converters based on B

4

C solid films can be obtained by

magnetron sputter deposition. However, the main drawback of this method is a

relatively low deposition rate and consequently high total costs of coatings due to the

needed vacuum environment. In the current work atmospheric pressure plasma

deposition is proposed as an alternative method for the production of large area boron

and boron carbide thin film converters. Unlike vacuum plasma technologies,

atmospheric plasma does not need complex vacuum equipment, can be applied to a

wide variety of surfaces and provides high deposition rates.

The work presents first results of atmospheric plasma deposition of boron and B

4

C

coatings. Two approaches of use of atmospheric plasma are considered. First,

powder spray deposition is combined with microwave atmospheric pressure plasma.

In this case micron size boron or boron carbide particles are injected into the

microwave plasma source and then delivered to the substrate by an atmospheric

plasma torch. In the other approach atmospheric plasma is used to clean and activate

the substrate surface before ink-jet deposition of a boron suspension. Both methods

and experimental results will be presented and discussed.
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