
LA-UR-18-30087
Approved for public release; distribution is unlimited.

Title: Can machine learning techniques help us to solve nuclear data
problems?

Author(s): Grechanuk, Pavel Aleksandrovi
Grosskopf, Michael John
Haeck, Wim
Herman, Michal W.
Neudecker, Denise
Rising, Michael Evan
Vander Wiel, Scott Alan

Intended for: ND2019, 2019-05-19/2019-05-24 (Beijing, China)
Web

Issued: 2018-10-23



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for
the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396.  By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes.  Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy.  Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



Can machine learning techniques help us to solve nuclear data problems?

P. Grechanuk, M. Grosskopf, W. Haeck, M. Herman, D. Neudecker, M. Rising, S. Vander Wiel

There is currently a world-wide ``hype'' of applying machine learning techniques to big data problems 
ongoing. Different machine learning techniques are applied to address questions from big on-line shops 
to solving difficult scientific problems. Here, we explore whether machine learning techniques can help 
us solve problems in nuclear data evaluation which cannot be satisfactorily addressed by conventional 
nuclear data methodology.

For instance, one major issue is the subjectivity of selecting differential and integral experimental data 
for nuclear data evaluation and validation. Due to the sheer amount of measurement and---in some 
cases nuclear data---information, it is often impossible to take into account all hidden inter-
dependencies across a suite of experiments  when selecting data for evaluations or validation. Here, we 
will show how machine learning techniques can be applied to address this issue and show in how far 
the algorithms are able to find physics motivated clusters of data and capture the inter-dependencies of 
data correctly.


