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Energy conversion surface Reconnection power P

density o dV defined to include only
used to localise energy regions of negative div(S)
conversion on the magnetopause Gives the total amount of
can signify magnetic diffusion or magnetic energy converted to
plasma acceleration by JxB mechanical energy of plasma by
force. reconnection
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White stripe is only a numerical effect
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Four topologically different magnetic field
line types in the magnetosphere:

Free, Closed, Toward, Away

They all meet at the reconnection lines
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The four field junction in the simulation
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X-line clock angle is half of IMF clock angle.
Consistent with component reconnection hypothesis.
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Efficient energy conversion during southward IMF.
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Fun #1: small IMF, small pdyn: integrated sectonwisa from nose to -30 RE
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Energy flows into
magnetosphere mainly
INn sectors perpendicular
to reconnection line.

Main component is
Poynting flux

Consistent with Dungey-
type field line convection
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P... =Py + P, sin%(6/2)

during northward IMF, P, 257
from behind the cusps

during southward IMF, P,+P,
from low latitudes

hv]
T

delay of 5-10 minutes

Increase of IMF or SW
speed increases P,
regardless of clock angle.
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SW density has almost
no effect on total
reconnection power

when density increases,
Og. COncentrates in a
smaller area on the nose.

SW velocity has a
strong effect

during both southern and
northern IMF
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Tail reconnection transforms
about half of all energy coming
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Reconnection in Gumics-4 most closely resembles
Sweet-Parker merging.

Energy conversion region wider than diffusion region?
Magnetopause reconnection in the simulation is
consistent with the component merging model:

The separator line is continuous and crosses the subsolar point
for other than northward IMF orientations

Sink of Poynting flux in the subsolar region between the cusps.

Total reconnection power is controlled by IMF clock
angle, IMF magnitude and solar wind velocity

Solar wind density changes the distribution of o, on the
magnetopause, but the effect on P, is negligible.

Velocity has a very strong effect.
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Reconnection controls energy and mass transfer through
the magnetopause:

Energy transferred in sectors perpendicular to the reconnection
line

Mass transferred in sectors along the reconnection line

Magnetopause reconnection power and energy transfer have
similar (but not identical) dependence on solar wind parameters.

Tail reconnection is directly driven by energy flow from
the magnetopause.
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