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Monte Carlo transport simulations

Thermal neutron Cross Sections (TCSs) are a fundamental ingredient for the simulation

and design of technical equipment Polyethylene
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Different molecules require different simulations, which
can become computationally expensive, especially for
large molecules and disordered polymers.




Thermal neutron cross sections models

‘ Thermal neutron cross section of air: molecular
rotations and magnetic scattering

’ Cross section of hydrated hydrogen-based materials

‘ Cross section modelling for neutron imaging

‘ Experimental validation of the scattering libraries for
thermal neutron transport within moderators for BNCT

Use of CR-39 Dosimeters for the Imaging of Neutron
Beam Profiles.






From neutron transmission to cross sections
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Thermal neutron cross section of air:
molecular rotations and magnetic scattering
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Thermal neutron cross section of air:
molecular rotatlons and magnetic scattering
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Next step: Integrating
the model into Monte
Carlo transport
simulations to
quantify its impact.

Experimental validation of the model was performed at the
VESUVIO Spectrometer, ISIS neutron and muon source.




Cross section of hydrogen-based materials

It is important to maximise the neutron dose that
YB(n,a)"Li reaches the tumor and reduce the dose on healthy
Reaction products  tissue. This requires to be able to simulate neutron
destroy cancer cells transport in the human body.
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AFGA: simplified phenomenological approach for
the accurate calculation of thermal neutron cross

1,000 |-
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Uses a limited number of effective Vibrational
Densities of States (VDoSs), representing the
hydrogen dynamics of functional groups
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A model for
hydrated
amino acids
polymers
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AFGA model

=

NC library for H20

Differences between simulations
and experimental data follow a
specific trend, which contains
informations on phenomena we
did not take into account in the
simulations, as water confinement
and water-polymer interactions
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Cross section modelling for neutron imaging

ol We exploited the significant difference in the neutron
scattering cross sections of ortho and para hydrogen,
to investigate the adsorption and conversion of H2.
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Experimental validation of the scattering libraries for thermal
neutron transport within moderators for BNCT
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Small angle neutron scattering was approximated by representing the crystals as
homogeneous spheres of radius R, and assuming the scattering processes as both
elastic and coherent.
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Here, Bragg edges were modelled using the
CIF files obtained within the analysis of the
concurrent diffraction measurements.
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Boron Neutron Capture Therapy
research from radiobiology to neutron
beam design: A truly interdisciplinary
voyage. Bortolussi S. et al, relazione su
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Use of CR-39 Dosimeters for the Imaging of [T Y

Neutron Beam Profiles.
CR-39 were employed for the beam shape characterization of the VESUVIO

spectrometer
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