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Neutron interaction on diamond nanoparticles

• Very high reflectivity for low energy neutrons

Diamond nanoparticles
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• Very high reflectivity for low energy neutrons

• Wave effect impossible to model by 

MCNP with existing tools like NJOY



Existing formalism taken into account by IRSN code thermal2endfthermal2endf

Diamond nanoparticles

• thermal2endf:
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• Modeled phenomenon :

pure elastic scattering 

formalism given by 

V.Nesvizhevsky

• thermal2endf:

IRSN code based on 

ENDF++ functionalities 
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ILL reactor model

Use of MCNPX 2.6f code

• Cross section library ENDF/B-VII

• Recent releases of thermal cross sections for D20 and liq. D2
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The MCNPX model

• Validated by an international 

benchmark (IRPhEP, OECD/NEA 

program)

• Highly detailed model

• Recent releases of thermal cross sections for D20 and liq. D2



ILL reactor model
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We set up a nanodiamond layer within VCS

ILL reactor model
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Present insert

Liquid deuterium

Modified insert

Nanodiamond layer (1cm)Nanodiamond layer (1cm)



ILL reactor model

Concept of a diamond 

nanoparticles layer : 
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• The extraction length of 

the coldest neutrons is 

only a few cm

• Based on an idea of 

P.AGERON



Beam TubeBeam Tube

ILL reactor model
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Vertical Cold SourceVertical Cold Source

Diamond nanoparticles layerDiamond nanoparticles layer
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Results

Evolution of neutron brightness 

at the entrance of H15 neutron 

guide 
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guide 

• Significant increase of 

brightness for lambda > 7A

• Gains up to a factor of 10 !



Results

Gains for porous nanodiamond

• Liquid D2 within the 
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• Liquid D2 within the 

nanodiamond layer

• Configuration with VCS 

sphere made of ZrNb



Results

Gains as a function of the 

nanobiamond layer thickness
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• Best is clearly 1cm



Results

We also modified several factors like :

• Thickness of the liquid D2 between the nanodiamond 
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layer and the insert

• The effect of a liquid D2 layer on the insert sides

• The effect of a Mg container surround the 

nanodiamond with several thicknesses

• …
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Conclusion

We could model the effect on the neutron brightness of a 

nanodiamond layer within VCS
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We designed an optimized and realistic configuration for the 

modified VCS

• 8cm of liquid D2 on the insert back, facing 

the beam tube

• 3cm of liquid D2 on the insert sides

• 1cm of nanodiamond


