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MESSENGER Flyby IMF Conditions
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Magnetopause Reconnection: By and

A MESSENGER Oct 6. 2008
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« B\ /B at Earth is ~ 1 — 2% while for Mercury it is ~ 10 — 20%!
* Implied Magnetospheric Electric Potential ~ 30 kV and the Dungey Cycle Time ~ 2 min
* FTEs every ~ 30 s; Magnetic flux content ~ 10% Mercury Tail Lobes Vs 1% at Earth
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Extreme Tail Loadlng at Mercury
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s and TCR's

Flux Rope Travelling Compression Region
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+/- B, Plasmoids and TCR’s move tailward; -/+ B, move sunward.

National Aeronautics and Space Administration



Mercury and

B —

‘Earth Plasmoids

a.

MESSENGER

Oct 6, 2008

-10
15}

20

By (nT)

-40

25
30
35

PLASMOID

By, (nT)

B; (nT)

B[ (nT)

12: 125 113:00
19 19 18 A7
56 2.56 256 255 2.53
04 0.04 0.04 0.04 0.04
A 31 3.1 3.1 3.1

GEOTAIL

Plasmoid Flux Ropes

0.15

N, (cm'3)

0.10

COMPRESSION ~ I

0.2

Pi (nPa)

-400

VX (km/s)

-800

-120 -80

0
Epoch Time (sec)

Mercury Plasmoid ~ 4 sec; Earth Plasmoid ~ 30 sec
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Planet Rip
Mercury 1.3 R,
Earth 10 R,
Jupiter 60 R

Saturn 25 R,
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SECOND MERCURY FLYBY Oct 6, 2008
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" Near Mercury Neutral Line
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Conclusmns

» Mercury’s magnetosphere is the more responsive to IMF direction
than any other in the Solar System due to high Reconnection Rate
and Fast Dungey Cycle.

» Individual Flux Transfer Events, occurring every ~ 30 s, can
Increase the open flux providing SW access to the surface by ~ 10%
for the duration of their ~ 10 s life spans.

» Variable IMF B, on timescales comparable to the Dungey cycle
time appears far more effective in opening magnetospheric flux
tubes than flux transfer events or strong southward IMF alone.

» Southward IMF results in planetary ions on flux tubes crossing

the equatorial plane more than ~ 2 — 3 R, anti-sunward of the
Mercury’s terminator plane being lost to flow down the tail.
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