R010-01
B&ig 1 11/27 AM1 (9:00-10:15)
9:00~9:15

A—RAM)—=TD1XRTHES S 2L —2 3 > EEREBRAIDOEE
#EEEE D, EHRAD, SH e
(1 oA -

One-dimensional numerical simulation and empirical construction of Pseu-
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The Earth’s surrounding space, where human activities take place, is constantly exposed to the supersonic plasma flow
from the Sun, known as the solar wind. The solar wind can sometimes cause disruptions to artificial satellites and power
infrastructure, leading to potential chaos in social systems. To mitigate these impacts, it is essential to predict the density and
velocity of the solar wind near Earth. The SUSANOO model, currently in operation by the National Institute of Information
and Communications Technology, serves as an example of such predictive models. This model estimates the solar wind
velocity at 25 solar radii using an empirical model based on the expansion factor of magnetic flux tubes (Wang & Sheeley
1990, Arge & Pizzo 2000), and calculates the solar wind velocity and structure beyond this point by directly solving the
magnetohydrodynamic equations (Shiota et al. 2014). While this empirical formula is effective in regions with relatively
simple magnetic structures, such as coronal holes, it has been suggested that it tends to overestimate the solar wind speed
in the region between coronal holes of the same magnetic polarity, known as the pseudostreamer (Riley et al. 2015). This
is thought to be due to the non-monotonic distribution of the magnetic flux tubes within the pseudostreamer, with roughly
20% of flux tubes exhibiting non-monotonic expansion factors. In other words, whenever a pseudostreamer appears, there
is a risk of a significant decrease in the accuracy of space weather models, including SUSANOO. Therefore, this study
aims to develop a new empirical solar wind speed formula that accurately accounts for the pseudostreamer. To consider the
effects of the non-monotonic expansion of the pseudostreamer, we performed one-dimensional solar wind MHD numerical
simulations, varying the shape parameters of the magnetic flux tubes for both monotonic and non-monotonic cases. As
a result, we found that even under conditions that yield the same speed prediction in the Wang-Sheeley model, cases
could arise where the speed is reduced by up to several hundred km/s, the density increases by about three times, and the
temperature decreases to about half. These results are consistent with observational data indicating that the solar wind from
pseudostreamers tends to have relatively low speeds. Furthermore, a parameter survey of approximately 80 cases indicated
that the weighted integral of the expansion factor is a more effective feature than the convergence value of the expansion
factor used in the WS rule, allowing a unified description of both regular coronal holes and pseudostreamers. Our findings
suggest the potential for improving solar wind velocity models without new observational data.
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