On the relation between soft electron precipitation in the cusp

region and solar wind coupling functions
Tong Dang'? Binzheng Zhang? Michael Wiltberger?, Wenbin Wang?, and Jiuhou Lel*

1. CAS Key Laboratory of Geospace Environment,, University of Science and Technology of China, Hefei, China
2. High Altitude Observatory, National Center for Atmospheric Research, Boulder, Colorado, USA

Abstract 3.1 Equinox Case: Cusp Density vs SW Density 4.1 Solstice Case: Cusp Density vs SW Density
: : : : : : : Figure 2. Cusp plasma number density at 5 RE altitude versus solar wind density. .
Using the LFM simulations, in this study, we investigate the ’ Eetinos Case Solstice Case Figure 4. The cusp
. . . T I A B 10 Northern Hemisphere Southern Hemisphere plasma number density
correlations between the fluxes of precipitating soft | s (R>4Re o N T e the  Northera
electrons in the cusp region and solar wind coupling | HEL 10'_ . o & o, e Hemisphere (left) and
functions. We find that: o0 T Py L D, (SrO;rE?)e;ns _Pemisphere
S| '% o .";f': :-J g &a ,- ; ‘."'.".'“ | : . |
1.Cusp plasma density at high altitudes correlates well with gl : e S ot i solar wind  number
: : : - A Correlation=0.91 Yt i Lo Comelation=08 | L Comelation=088 | density derived from the
solar wind plasma density. The plasma density ratio | e oy 1 e S N, T N N0 rSolctice Cace”
ncusp/nsw is 0.78, which agrees well with the observation R o) L Coraien-078 | | 1- - 1- -
results from Walsh et al. [2016]. e vt Npyy [em™] N, lom™
2.The number flux and energy flux of cusp soft electron LFM results: Walsh et al. [2016]: High coorelation between solar wind density and cusp density.
precipitation correlates best with SW dynamic pressure. Mean Ncusp/Nsw=0.78 Mean Ncusp/Nsw=0.8 Hemispheric asymmetry: Ncusp/Nsw North (0.24) < South (0.79)
3.The direct-entry cusp soft electron exhibits significant High coorelation between solar wind density and cusp plasma The Southern (summer) Hemisphere tilts more toward the sun,
hemispheric asymmetry at solstice. density at 5 RE. | | | leading to more entry of magnetosheath electrons from solar wind.
The average plasma density ratio Ncusp/Nsw (0./8) agrees well with | |
the ratio of 0.8 in the observations of Walsh et al. [2016]. 0 EELRASES 0 MUCE
1. Introduction 3.2 Equinox Case y y
, , , Cusp Electron Precipitation vs SW-Couping Function Figure 5 N 57
The polar cusp provides a direct access which allows the e debution of S 0 .
solar wind plasma of the magnetosheath to enter the hemispheric electron rate olasma density in :
magnetosphere and the ionosphere at low altitudes. Equinor Case Equinox Case B%eOOXL-ﬁ plaznleMat
- T T : on ar ,;-—'* 5
Cusp electrons have a relatively energy (~several ; o o 2008 and 21 Dec e Ames o, T S
hundred eV) compared with diffuse electrons (~keV) < s s 2014, respectively. X®) X&)

The soft electron plays an important role in
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However, the cusp soft electron precipitations has been
rarely considered in the IT models.

How does the solar wind condition controls the direct
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