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Regarding the problem of heat transEort in fusion plasmas, we have created a

new research trend based on a data-driven approach that makes full use of large-scale databases,
which is different from elemental integrated research in plasma physics. Research using two
approaches: the database accumulated through the construction and operation of an integrated
transport analysis suite for the fusion plasma experiment (LHD), and the gap between models which
(1) obtained from physics insights and (2) obtained from data assimilation, have been conducted. In
both cases, we were able to obtain the interesting finding that when statistically important
variables are extracted, variables that are recognized to be physically important are selected.
Based on these achievements, we have applied such data-driven approach to other research topics
eg., scenario development for the record-breaking experiments) and then proposed new
interdisciplinary research, "statistical-mathematical fusion research".
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Ogawa, M. Isobe and M. Yokoyama, “ Extending the total neutron emission rate of steady-
state deuterium large helical plasma guided by a data-driven approach” , Fusion
Engineering and Design 167 (2021) 112367.)
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An example for complementarity between plasma physics and data-driven research
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statistical modelling of thermal transport of fusion plasmas

Phil Morrison’ s Friday Meetings

2021




2020

2019

M. Yokoyama

STATISTICAL INDUCTION OF A THERMAL TRANSPORT MODEL BASED ON THE TRANSPORT ANALYSES DATABASE

The 22nd International Stellarator-Heliotron Workshop

2019

M. Yokoyama

Plausible model creation by means of data assimilation ~ an example: on the thermal transport of fusion plasmas ~

The 4th International Conference on Data Driven Plasma Sciences (1CDDPS-4)

2023




M. Yokoyama

Statistical-mathematical thinking in fusion research

JSST2023, Japan Society for Simulation and Technology

2023

(Yamaguchi Hiroyuki)

(90797101) (63902)




