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Outline

• A Few Words on Transport at the Dayside Magnetopause and Cusp

(TADMAC) Res. Area & Objectives 

• Bow Shock Processes

• Magnetic Reconnection in the Magnetosheath

• Reconnection at the Dayside Magnetopause and Consequences



TADMAC Objective

• Understand Transport Processes at Dayside Magnetopause and Cusp

Major Topics of Study

• Bow shock and magnetosheath & their impacts on transport processes

• Reconnection (and diffusive processes) at the magnetopause

• Transport and energization processes in the cusp & ionospheric

signatures
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Density Holes in Foreshock (Parks et al. 2006)
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Hybrid Simulation
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Magnetopause During Southward IMF
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Downward Flux of 0.25 keV Ions at Low Altitude
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Question:

Given a set of solar wind conditions where is (are) the 
location(s) of merging (= magnetic reconnection) of the 
IMF with the geomagnetic field?
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Summary

• Global structure and morphology of foreshock and bow shock are more 

complex than previously thought. Important questions remain to be

addressed through modeling and observations.

• Interaction of solar wind discontinuities with the bow shock lead to

a variety of processes including magnetic reconnection in the sheath.

The internal structure of discontinuities modify the reconnection process

and provide an opportunity to understand it in “isolation”.

• During southward IMF, time dependent reconnection leads to the formation

of FTEs with a variety of sizes and plasma content. Interaction of FTEs

with the cusp leads to their disintegration and plasma injection into the

cusp with ionospheric signatures similar to PMAFs.

• Both anti-parallel and component merging operate at the magnetopause.

However, when and where they occur remain open questions.


