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Outlines

✗ H2O and UO2 measurements and Monte-Carlo analysis

✗ Generation of TSL covariances

✗ Future TSL activities for SG48  



H2O measurements and Monte-Carlo analysis

Inelastic neutron scattering measurements on IN5, IN4 and 
IN6 time-of-flight spectrometers

Data taken from PhD thesis of Qvist (2011), Ferran (2014), 
Scotta (2016), Jaiswal (2017)



H2O measurements and Monte-Carlo analysis

Symmetric form of the water dynamic structure factor T=350

Analysis performed with the 
Monte-Carlo neutron 
transport code TRIPOLI4 by 
using the CAB model for H in 
H2O (=ENDF\B-VIII)



H2O measurements and Monte-Carlo analysis

Experimental density of states at 350 and 494 K

Water Librational mode:
● Reasonable agreement between 

the data and the TRIPOLI4 
simulations (CAB model)

● Slight improvement is needed 
(frequency shift is overestimated 
at elevated temperature)



H2O measurements and Monte-Carlo analysis

Iterative Bayessian least-squares fitting procedure 
implemented in the nuclear data code CONRAD

ILL data provide a narrower 
water librational band than 

predicted by MD simulations 



H2O measurements and Monte-Carlo analysis

QENS data analysis

Translational diffusion part : Egelstaff-Schofield diffusion model 
with a  Singwi-Sjolander residence time correction



UO2 measurements and Monte-Carlo analysis

Inelastic neutron scattering measurements on IN6 time-of-
flight spectrometer (T=294 to 1675 K)

Data taken from PhD 
thesis of Scotta (2016) 
and Xu (ongoing)



UO2 measurements and Monte-Carlo analysis

Analysis of the data with 
the neutron transport 
code TRIPOLI4 by using 
the abinitio density of 
states of Maldonado 
(Uppsala University)

Experimental density of states at 294 K



Generation of TSL covariances

Different strategies were investigated:

✗ Covariance matrix between MD parameters

✗ Covariance matrix between LEAPR parameters

✗ Covariance matrix between S(alpha,beta) 

Propagation of TSL uncertainties to integral parameters via direct 
perturbation method, Iterative Fission Probability and TMC



Generation of TSL covariances



Generation of TSL covariances



Future TSL activities for SG48

Future experimental program:  

New processing code:  

✗ Actinide oxides:ThO2, NpO2
✗ Low enriched fuels: U3Si2, UMo, UZrH
✗ Structural materials: ZrY4, Nb 

✗ CINEL (from Shuqi Xu) in replacement of 
LEAPR+NCRYSTAL developed in Python with GPU 
acceleration
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