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Background & Motivation

Tangential discontinuities (TDs) in solar wind are the most commonly observed type of interplanetary One of that phenomenon is Hot Flow Anomalies (HFAs) 3] which are
or directional discontinuity. These discontinuities exhibit an abrupt alteration in the direction of the characterized by disturbances in solar wind, showing distinctive features such as :
solar wind's magnetic field, accompanied by simultaneous changes in the plasma parameters. —
Importantly, there is no mass flow or magnetic flux crossing the surfaces of these discontinuities. > Hot Ce.”tr.al region accompanied by enhanced
However, tangential field component can vary in both direction and magnitude across the magnetic field | |
: . : : : : : » Bulk flow velocities that are slower than ambient solar wind
discontinuity. They are highly abundant in solar wind and can occur with a frequency ranging from . ey
, o , , . , » Formation of a bulge on the bow shock surface (BS),

several minutes to several hours. It is important to note that any tangential discontinuity must interact . . .

_ . . - . - potentially resulting in the deformation of magnetopause by
with Earth's Bow Shock (BS) before reaching the magnetosphere, giving rise to intriguing

a few Earth radii (Rg) .
consequences and effects.!1]
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In this study, our objective is to simulate interaction between two synthetically generated tangential
discontinuity (not a real recorded solar wind data) and Earth’s Bow Shock using a global magnetohydrodynamics
(MHD) simulation model know as Open Geospace Circulation Model (OpenGGCM). OpenGGCM is

comprehensive global model of Earth’s geospace environment, encompassing the solar wind, interplanetary
0" magnetic field, upper atmosphere, and ionosphere. It employs semi-conservative formulation of MHD
equations to simulate motion of single-fluid plasma within a 3-D, stretched cartesian grid, allowing us to use
very high resolution in area of interest.
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Case Study I
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Conclusion

References

The interaction of any tangential discontinuity (TD)

with the bow shock (BS) results in the rapid

propagation of both forward (FS) and reverse (RS) fast-

mode waves within the magnetosheath and inner

magnetosphere.

Several features characteristic of Hot Flow Anomalies (HFAs) are observable in Case Study Il.

* Notably, there is a prominent displacement of the magnetopause.

e Sunward plasma flow is also observed in conjunction with HFAs.

* The presence of protusion-like structures is evident in the bow shock.

e A distinctive feature includes the existence of a high-temperature trailing edge along the TD
 Another observed phenomenon is the thinning of the magnetosheath.

To investigate and gain a deeper understanding of these interactions
by examining various cases of TDs, as well as other directional
discontinuities. Ultimately, we intend to utilize observed solar wind
data from spacecraft located either upstream or downstream of the
bow shock as an input for the model. That will enable us to conduct

comprehensive study and analysis.
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