R008-P06
RXZ—2 111/25 AMUAM2 (9:00-12:00)

PINNs Z WG ORI a VB EDBES
# R IR D, g 15— 2, 3L B S
O HARBIT, @ Ak - SBF T, G AT

Reconstruction of MHD structures of magnetic reconnection using PINNs
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Magnetic reconnection is an important phenomenon through which magnetic energy is converted to plasma kinetic energy.
Understanding of its detailed mechanism is crucial for space plasma physics and fusion research. In recent years, the four-
satellite MMS mission has revealed the detailed structures of the electron-scale magnetic diffusion region, which is important
for understand driving mechanism of reconnection. Additionally, advanced data analysis methods have enabled to reconstruct
the magnetic field and plasma structures apart from satellite positions, while assuming two-dimensionality and temporal sta-
tionarity. In the future, multi-point observation using a larger number of satellites are demanded. This would allow for the
simultaneous observation of both the MHD-scale structures and the embedded microscale structures, elucidating the role of
the magnetic diffusion region in the formation of the overall structure. Furthermore, reconstructing the surrounding structures
from multi-satellite data could unveil the three-dimensional structure of reconnection.

Given these prospects, this study explores the reconstruction of magnetic reconnection structures using Physics-informed
Neural Networks (PINNs). PINNs leverage physical laws expressed by partial differential equations as loss functions, allow-
ing to learn and predict unknown parameters that satisfy governing equations. By applying this method, we can reconstruct
the surrounding structures from satellite data without assuming temporal stationarity. In this study, we simulate magnetic
reconnection using MHD simulations and generate virtual satellite data. Subsequently, we use the satellite data and MHD
equations for training, predicting the spatiotemporal structures of magnetic field lines, plasma velocity, and density around
the observation points. Thus far, we have successfully predicted the spatiotemporal structures of symmetric reconnection
using four virtual satellites. We will discuss the reconnection structure and the impact of the configuration and number of
satellite formations on prediction accuracy.
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