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Task Task Title

ND2 Generation and Benchmarking of Thermal Neutron 

Scattering Cross Sections in Support of Advanced 

Nuclear Reactor Concepts

ND5 Development and Implementation of a Modern Doppler 

Broadening Approach Including Atomic Binding Effects

ND10 Development and Implementation of Machine 

Learning Methods for Thermal Scattering Law 

Evaluations

FY 2022 Tasks



FY 22

5 Year 

Execution 

Plan



FY 22

5 Year 

Execution 

Plan



FY 22

5 Year 

Execution 

Plan

FY 23

5 Year 

Execution 

Plan

▪ All completed evaluations have been submitted to NNDC

for release as part of ENDF/B-VIII.1.b1

▪ Additional evaluations were submitted to respond to

community needs

▪ Review process is ongoing



❑ Molecular Dynamics / Lattice Dynamics

➢ Temperature dependence

• EAM potential 

• 20x10x10 supercell (20,000 atoms)

• 0.04Å displacement 

ND2 – Uranium Metal



ND2 – Uranium Carbide

0.00 0.01 0.02 0.03 0.04 0.05

G
(E

) 
(A

rb
. 
U

n
it

s)

Energy (eV)

  U in UC

  C in UC

❑ VASP DFT Framework

➢ GGA-PBEsol Pseudopotential

➢ 1.9 eV Effective Hubbard Term

➢ Magnetic Structure Captured with Spin-Orbit-

Coupling

• 2x2x2 supercell (64 atoms)
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ND2 – Paraffin

❑ LAMMPS code using the COMPASS forcefield

➢ Tested 10k – 100k atoms

➢ Molecular chains

➢ 300 K, 1 atm

➢ VACF analyzed to obtain DOS for carbon and 

hydrogen
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ND5 – Advanced Methods

𝑆 𝛼, 𝛽 = 𝑆𝑠 𝛼, 𝛽 + 𝑆𝑑
1 𝛼, 𝛽



ND10 – Deep Learning
and Artificial Neural Networks

ENDF/B-VIII Material File 7 Temps

Crystalline Graphite 9 MB 10

Beryllium Metal 3.7 MB 8

NeTS < 200 KB Continuous
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Architecture Visualization / Comparison



Summary

 Meeting and exceeding all NCSP objectives in FY 2022

(ND2)

 Significant number of evaluations contributed to NNDC

 Innovative methods under development (ND5 and ND10 

tasks) including

 Doppler module integration in FLASSH code (under testing)

 ML methodology development for TSL representation



Thank You
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