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MOTIVATION ION PRESSURE VARIATION UNDER DIFFERENT N+*/O* COMPOSITION RATIOS magnetic field line footpoints @ 2.5 Re 55°, 60° 65°, 70° N &S

N+ lons have been observed in the ionosphere & g / :
magnetosphere for 60+ years, but their dynamics
IN the ionosphere—-magnetosphere system remain
unknown. [Lin & Ilie, 2022]

(%

PN+ =~ PO+

- main & recovery phases:
nightside near-Earth
plasma & plasmasheet

(pN+ »> Po+ @ L=7-15
during main phase)
PN+ < Po-+
- recovery phase: lobes

- What is the differential transport of N* and O* ions
throughout the global magnetosphere?

- What is the effect of magnetospheric ion
composition on the global system dynamics?
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P[NN+:nO+ = 1:3] = P[nN+:nO+ =11]

- initial phase: lobes

- main phase: nightside
closed field lines
displacement » 10 Rg = (L ~15-20)
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~— nightside
P[nN+:nO+ =1:3] < P[nN+NnO+ =1:1]
- recovery phase:

northern closed field
lines in the nightside

METHODOLOGY . e Ny Ny gy~ | | | (L ~ 30)
. Space Weather Modeling Framework (SWMF) AR P " U « _{4,'3;‘;‘ ‘;,-": R0 N /
. Global Magnetosphere (GM) & lonospheric | i L, e
Electrodynamics (IE) coupling:
Block-Adaptive Tree Solar wind Roe-type Upwind
Scheme (BATS-R-US) & Ridley lonosphere Model
(RIM)
Multifluid Magnhetohydrodynamics (MHD) [Toth et

al., 2012]
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[Nn+sho+ = T1] 80% H*, 10% N+, 10% O+ -
vs. [Nn+ho+ = 1:3]  80% H*, 5% N+, 15% O+ @ 2.5 Re t=2h30m 3
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Potential CONCLUSIONS . The effects of no+ > Nn+ IN IONOspheric outflow: ACKNOWLEDGMENTS
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Radars/ . Under equal nn+ & no+ on the inner boundary of BATS-R-US:

€= Magnetometers - Larger pn+ (compared with po+) in the nightside near-Earth
in Situ olasma and plasmasheet regions.
- Larger po-+ In the lobes.
- NN+ = No+ ISosurface i1s dynamic & ion pathways diverge.
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