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• Interchange reconnection 
between open and closed flux 
domains is thought to be a major 
contributor to the composition 
and dynamics of the slow solar 
wind.  

• In this work we consider an 
idealized reconnection event 
between two radial field lines with 
identical heating profiles, one 
hydrostatic and one with a 
supersonic steady-state wind. 

• The discontinuity first decomposes 
into a shock and rarefaction in the 
manner of a Riemann problem.  

• The rarefaction reflects off of the 
bottom of the transition region into an 
outward rarefaction and a trailing 
shock.  
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• Signatures of these features arrive in the 
heliosphere at different times governed by 
the electron thermal speed, ion thermal 
speed, shock speed, and fluid speed. 

• Critically, the fractional ionization ratios do 
not participate in the compressive shock 
dynamics, but are instead carried along 
by the trailing high-speed flow.

Acknowledgements: This work is supported by the Office of 
Naval Research 6.1 program and by the Theory and Modeling 
task under NRL's WISPR grant (NNH11EK11I) from NASA

0.1 1.0 10.0
Height [r/RØ ° 1]

101 102 103 104

Height [Mm]

0

50

100

150

200

250

F
ie

ld
-a

lig
ne

d
ve

lo
ci

ty
£ km

s°
1§ T = 0.0 Hr T = 24.0 Hr

0.1 1.0 10.0
Height [r/RØ ° 1]

101 102 103 104

Height [Mm]

0.0

0.2

0.4

0.6

0.8

1.0

Fr
ac

ti
on

al
Io

ni
za

ti
on

O6+/O§

O7+/O§

100

125

150

175

200

u
£ km

s°
1§

Wind Properties at r = 21RØ

Hr = 0.125RØ

Hr = 0.25RØ

Hr = 0.5RØ

Hr = 1RØ

Hr = 2RØ

Hr = 4RØ

103

104

n
£ cm

°
3§

105

106

T
[K

]

Te

Ti

0 24 48 72 96
Time since reconnection [Hr]

0.1

1.0

O
7+

/O
6+


