Global 3D Draping of Magnetic Field in Earth's Magnetosheath from In-Situ Measurements
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Where is the X-line ?

From local measurement to global representation of the magnetic field
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Maximum shear model (Trattner
et al. 2007) : Global x-line
maximizing the magnetic shear

Uses:
- modeled magnetospheric B (T96)
- modeled magnetosheath B (KF94)

How this modeled map compare
to in-situ data »

Pipeline

- Region detection

- Association with SW/IMF params
- Normalization between MP/BS

- KNN /field line integration

~ 45 million magnetosheath pts
~ 55 million magnetosphere pts
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Michotte de Welle et al. (In prep.)

Disagreement model/data for intermediate IMF inclination

The plasma flow structures the draping

Real/modeled shear maps

In-situ data

Magnetostatic model

Magnetically
connected
elements must

remain so

- Agreement model/data for
quasi-radial and quasi-perpendicular
IMF inclinations.

- No divergence of the field lines in the
Q-para. side in the in-situ data.

- Key roles of the magnetosheath flow
and system geometry.

- Assumptions:
° Constant solar
wind velocity
° Steady IMF
orientation In-situ
data
- Integration time of flow

lines from in-situ
velocity measurements :
Ay
At — tan(eco)+AXbS
VSW

Quantitatively
demonstrates
that plasma flow
drives the
magnetic
draping
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