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WHO WE ARE: THERMAL SCATTERING NUCLEAR DATA GROUP AT
CENTRO ATOMICO BARILOCHE

Rolando Granada Florencia Cantargi Ignacio Marquez
Scattering theory and

advanced neutron sources
Cold moderator materials

and neutron filters
Nuclear reactor
applications and
benchmarking

Past members: Monica Sbaffoni (currently at IAEA), Victor Gillette (currently at
University of Sharjah, U.A.E).
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ACTIVITY REPORT

1. New light and heavy water TSL for ENDF/B-VIII.

2. TSL for H+ ions.

3. New TSL webpage at EXFOR.

4. An open source, standalone alternative to LEAPR/NJOY.

5. Other activities and collaborations.
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1) NEW LIGHT AND HEAVY WATER TSL FOR ENDF/B-VIII

- Available in the ENDF GForge server since Sept. 2015.

- Presented by D. Roubtsov at CSEWG meeting in Nov. 2015.
- Libraries for:

H-1 bound in H2O (tsl-HinH2O.endf).
H-2 bound in D2O (tsl-DinD2O.endf).
O-16 bound in H2O (tsl-OinD2O.endf).

- Temperatures: 283 - 600 K.
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2) TSL FOR H+ IONS

- H+ ions present in acid solutions (particularly, HNO3) have a different dynamics
than H bound in H2O. Assuming that H+ dissociate from the NO3 and are free in
the solution∗, ions have:

No rotation,
No vibrations,
Only diffusion

- The concentration of H+ ions is sufficiently high in some fissile solution
benchmarks to be ignored.

∗ this is not strictly true, and a more serious study should consider hydronium cations (H3O+)
and solvation water, but this gives an estimate of the impact of acids in critical systems
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2) TSL FOR H+ IONS (CONT.)

- We developed a model for the scattering of thermal neutrons by free H+ ions.
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Scattering cross section for different models of thermal neutron scattering in H atoms.

- We used this library applying the pseudo-material method in MCNP.

- The effect on case 1 of PU-SOL-THERM-018 (5.02 M acid molarity) is 28± 5 pcm.

Conclusion: be aware that solution critical systems with high free acid concentrations may not be
as reliable as benchmarks as we might think, if we do not take into account the free acid.
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3) NON-GAUSSIAN DIFFUSION IN LEAPR

- LEAPR computes the thermal scattering law as the convolution of three terms:
Translation as diffusion or free gas
Solid-like phonons
Internal vibrations

The free gas model in mode 7), modes 7) and 7) are inherently Gaussian.
Diffusion in mode 7) is Gaussian because it uses the Egelstaff-Schofield model

- Diffusion in water is not Gaussian→ replace the Egelstaff-Schofield diffusion
model.
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3) NON-GAUSSIAN DIFFUSION IN LEAPR (CONT)

- We implemented a random jump diffusion model in LEAPR (simplest
non-Gaussian model).

- Results: we can reproduce the calculations performed by Abe and Tasaki using
GAAQC.
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Width of the quasielastic peak calculated with different models, compared with
experimental data from Teixeira.
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4) NEW TSL WEBPAGE AT EXFOR

Nov. 2015→ EXFOR CM on thermal scattering data.
→ https://www-nds.iaea.org/index-meeting-crp/CM-THSC-2015/
→ Report INDC(NDS)-0697, ”Compilation of Thermal Neutron Scattering Data
for Experimental Nuclear Reaction Data Library (EXFOR)”.

Recommendations on TSL data to be included in EXFOR.
Recommendation to create a separate database for derived data useful for evaluation.

April-May 2016→ collaboration with EXFOR to implement the database.
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4) NEW TSL WEBPAGE AT EXFOR (CONT.)

Currently hosted at CM page:

- CM presentations.

- TSL related data (phonon spectra, structure factors).

- EXFOR data related to TSL evaluation.

- TSL research groups with links.

This is a work in progress. Contributions and corrections are welcome.

- Submit new data to EXFOR.

- Propose new data for the TSL database.

Write to v.semkova@iaea.org.
(Discussions will continue at 17:30).
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4) NEW TSL WEBPAGE AT EXFOR (CONT.)
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4) NEW TSL WEBPAGE AT EXFOR (CONT.)
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4) NEW TSL WEBPAGE AT EXFOR (CONT.)
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4) NEW TSL WEBPAGE AT EXFOR (CONT.)
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5) AN OPEN SOURCE, STANDALONE ALTERNATIVE TO LEAPR/NJOY

- Using LEAPR/NJOY for TSL evaluation has some limitations:
NJOY is export controlled software → we cannot give thermal scattering workshops
and classes using it.
Current trends on TSL evaluation use models that are not implemented in LEAPR (or
no models at all).

→ TANGO: and open source, standalone alternative to LEAPR.

J.I. MÁRQUEZ DAMIÁN, F. CANTARGI, J.R. GRANADA CAB ACTIVITY REPORT: TSL FOR REACTOR APPLICATIONS WPEC SG-42 15 / 18



5) AN OPEN SOURCE, STANDALONE ALTERNATIVE TO LEAPR/NJOY

- Programmed from scratch in C to reproduce LEAPR results (first stage).

- Modular:

Input Calculation Output

Input - Currently focused
on what LEAPR
can calculate

- GFD, VACF, G(r, t).

- Educational use could be improved with a
GUI.

Calculation - Models currently
implemented in
LEAPR

- Time integration of GA, GASKET-like
decomposition.

- Direct Fourier transform in time and space,
GAAQC.

- GAAQC.

Output - ENDF-6 library. - Calculation of XS, DXS, DDXS.

- Adaptable to new formats in the future
(GND)

- Currently at early stages of development. There will be a developer release soon.
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6) OTHER ACTIVITIES AND COLLABORATIONS

- Collaboration with CEA Cadarache:
- Analysis of new experimental DDXS data from ILL and ISIS (see J.P. Scotta talk Wed

10:00).
- Coupling GROMACS with CONRAD for covariance evaluation (see G. Noguere talk

Wed 16:00).

- Collaboration with UC Berkeley: generation of perturbed TSL’s for GPT
calculations in Serpent.

- Participation on the IAEA CRP ”Advanced Moderators for Intense Cold Neutron
Beams in Materials Research” (common interest on water, collaboration with IU.
See next talk by F. Cantargi).
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THANKS FOR YOUR TIME.

SANTA ANA WATERFALL
BARILOCHE, ARGENTINA


